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«BOSCH».
Matepuansl cOOpHUKA MOTYT OBITh IOJIE3HBI NI€JArOTMYECKUM PaOOTHUKAM YUPEXKIEHUN
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Beenenue

[Ipodeccun 151902.03 Cranounuxk (Mera/uioodpadorka)*, 151903.02
Caecapnp**, 190631.01 ABTOMexaHUK*** HaubOoaee pacupocTpaHeHHble. K HUM
OTHOCSITCS npogheccuu. CTAHOUYHUK IMIUPOKOTO MPOQHIIA, Cliecapb- HHCTPYMEHTAIIb-
MK, CJIecapb MEXaHOCOOPOUHBIX paboT, clecapb-PEMOHTHHK, clecaphb MO PEMOHTY
aBTOMOOMJISI, KOTOpPbIE 00BEAUHSAET B ce0€ BECh KOMIUIEKC TPYAOBBIX (PYHKIIMM 3TUX
npodeccuii.

HecmoTps Ha cyliecTBEHHBIE pa3inyusl B XapaKTepe BHITIOTHAEMBIX UMU pa-
00T, uX 00BEUHSAET HEOOXOAUMOCTD OBJIAJICHUSI HABBIKAMU BBITIOJIHEHUSI OCHOBHBIX
orepanui ciaecapHoi o0paboTKH.

3HaHWE MHCTPYMEHTOB, MPUCHOCOOIEHU U 00OpyIOBaHUS, YMEHHUS
Y HaBBIKA TMPAKTUYECKOTO BBHITIOJIHEHUSI BCEX BHJIOB MPOU3BOJCTBEHHBIX pPabOT
C IPUMEHEHHUEM JIEKTPOMHCTPYMEHTOB HE TOJIBKO OTE€UECTBEHHOT0, HO U 3apy0Oek-
HOT'O IIPOM3BO/ICTBA, Ba’KHBI JIs1 YCIEIIHOTO U KAUE€CTBEHHOTO BBIIIOJIHEHUS cliecap-
HBIX M MeTauiooOpabaThiBaONIMX padoT u (GopMupoBaHus MpodhecCuoHATbHBIX
KOMITCTCHIU.

B sTux nensix, mpennaraercsi OCHaCTUTh yUeOHBIE IIEHTPHI B OPraHU3aLUAX
(Ha TpeanpUATHAX) PA3TMYHOM OTPaCIIeBON HAIPaBICHHOCTH HE3aBHCHMO OT UX
OpraHU3aIMOHHO-TIPABOBBIX (HOPM MacCTEpPCKHE, IOJUTOHBI, yueOHbIC YIACTKH U Jia-
Ooparopuu yupexaeHuil npodhecCUOHAIBHOTO 00pa30BaHusl, MIOMUMO OTEYECTBEH-
HBIX, DJEKTPOMHCTPYMEHTAaMHU, MPUCIIOCOOIEHUSIMHU, OOOpYyAOBaHUEM (PUPMBI
«BOSCH» (I'epmanus), moap3yromuecs CipocoM Ha Pa3INdHbIX MTPOU3BOACTBEH-
HBIX y4acTKax.

B nocobun npencraBieHbl 3J€KTPOMHCTPYMEHTBI U OCHACTKA JJIsi METAJLIO-
00paboTKH (CBEpJEHUE, MOHTaX METAIOKOHCTPYKIIMM, pe3ka, HUIM(pOBaAHUE)
bupmbel «BOSCH»y, onricanbl X OCHOBHBIE XapaKTEPUCTUKU U 001aCTh IPUMEHE-
HUs, TpeOOBaHUs OXpaHbl TPYJa NPH KX dKCIUTyaTanuu. PacumdpoBka o6o3Haue-
HUMl 27eKTpouHCTpyMeHTOB (prupmbl «BOSCH» B 3aBUCMMOCTH OT KaTeropuu mo-
TpeOuTenei: mpoheCCHOHATIOB U IOMAITHUX MACTEPOB — MPUBEACHA B NPULOIHCEHUU
A.

Ipumeuanue: @edepanvHole 20cydapcmeaentbie 00PaA308amebHble CMAHOAPMbL CPEOHE20
npogeccuonanvrozo oopazosarnus (0anee @I'OC CII0) ymeepoicoenvt Munucmepcmeom obpazo-
eanus u nHayku Poccuiickoul ghedepayuu:

* 151902.03 Cmanounux (memannoobpabomka) 02 aseycma 2013 2. Ne 822;
** 151903.02 Cnecapw 02 aseycma 2013 e. Ne 817
*** 190631.0/ Aémomexanux 02 aseycma 2013 2. Ne 701.



MarepuanbHO-TeXHUYECKasi 0a3a JI0JKHA COOTBETCTBOBATH ACHCTBYIOLIUM
CAHUTAPHBIM U MMPOTUBOIIOKAPHBIM HOpPMaM.

KonuyectBo anekTpornHCcTpyMeHTOB BOSCh 1 ipyrux cpencts oOyueHus IS
y4eOHO-TIPOM3BOJICTBEHHOW MacCTEPCKON HEOOXOUMO OIpEAesiATh U3 pacyeTa o-
HOBPEMEHHOT0 00y4YeHUsl Y4eOHOM TpyNIbl YMCIEHHOCTRIO 15 uenosek. [Ipu apy-
rO¥ YHCIIEHHOCTH MOKA3aTeNIN U3MEHSIOTCS.

VYyeOHble IIEHTPHI U YUPEXKIACHUS TPOPECCHOHATIBHOTO 00pa30BaHUs MOTYT
MOCTOSIHHO OCHAILATh MaCTEPCKYI0 Y4eOHO-HAIJISIIHBIMU IOCOOUSIMU, ayJIU0-, BH-
J1€0- U MYJbTHUMEAUNHBIMU MaTepUalamMu, HOBBIMU JJIEKTPOMHCTPYMEHTAMH, BBI-
nyckaembiMu pupmoint «BOSCH», B3aMeH ycTapeBIIUX U CHATBHIX C MPOU3BOJICTBA.

[Tocobue comep kUt ACBATh YU€OHBIX MaTEpPUAIOB, KOTOPHIE pa3paboTaHbl MO
necatn Moxyism: Moayiab 1 «UepHble W IBETHBIE MeETaLIby, Moayiab 2
«OcHacTka i cBepieHus», MoayJab 3 «perm», Moayasb 4 «I aiikoBepTs», Mo-
ayab 5 «OTtpe3nbie MamuHb, MoayJb 6 «I[1uasl HOKOBOUHOTO THTIA), Moayab 7
«Hoxnunpl o Metamty», Moayas 8 «lllnudosanue», Moayiab 9 «Poranmonusie
nudmanvas»y, Moayab 10 «JleHTouHble nUMPMAIINHBDY, pa3aeibl « IProHO-
Muka», «Oxpana tpyaa», npwioxkenus A, b, B, I', I, E, K, U. Ilo 3aBepiieHun
U3YUYEHHs OJTHOIO MOZYJIA CIEAYET MEPEXOAUTh K cienyromemMy. i peanusanuu
CaMOKOHTPOJISI U KOPPEKLHHU MPOJIBUKEHUS IO MOJYJIO K YYEOHBIM MaTepuagam
COCTaBJIeHBI 3a1aHus «3akpenaaiouwuii mamepuan» u «llposeepka cmenenu yceo-
eHUA mamepuanay.

Vuebnvie mamepuanvt MOTyT M3y4aThCsl CIYIIATEISIMU CAMOCTOSITEIBHO
Y C TIOMOIIBIO MPETOAABATENS.

OueHuTh CIoOCOOHOCTh B JOCTHKEHUU TOTO UM MHOTO PE3YJIbTaTa 00yUEeHUs
NOCJIE M3YYEHHS] MOIYJSI BOBMOXKHO C MOMOIIBIO 3aJaHUSI K KAHCOOM)Y MOOYVIIO
«IIposepka cmenenu yceoenus mamepuaniay.

[Ipu pabote ciaymaTeneil ¢ yaeOHbIM MaTepUaioM MpernogaBaTelb BHICTYIAET
B POJM KOHCYJIbTaHTa, HAaOJIOAaeT 3a XOAOM BBINOJIHEHUS 3a/laHui, BEIET y4yeT
JOCTHKEHUHN CITyLIATEIeH.



1 OBIIME BOITPOCHI OPTTAHU3ALINU YYEBHBIX
MACTEPCKHUX

Ponb y4eOHBIX MacTepCKUX Uil KaYECTBEHHOW MOATOTOBKH KBaIU(pUIIUPO-
BaHHBIX Pa0OYUX, UX COCTOSHHE W OCHAIEHHE Ba)KHa B 0Opa30BaTEIBLHOM IIPO-
necce. B nepuoj yueOHOM 1 TPOU3BOICTBEHHON MPAKTUKH CIIYIIATEIN 3HAKOMSITCS
C MeXaHU3MaMHu, 3JeKTpouHcTpymMeHTamMu u ¢pupmbl «BOSCH)», obopynoBanuem,
IpUOOPETAIOT MPAKTUYECKUN OTBIT BBIOJIHEHHUS OMEpaIiii 1 KOMILIEKCOB padoT,
OCBAaMBAIOT MPOU3BOJACTBEHHYIO KYJIbTYpPY, Y4aTcs palMOHAILHOMY HCIOJIb30Ba-
HUIO BPEMEHH, COOIIOICHUIO TPEOOBAHNN TEXHUKN 0€30MaCHOCTH, MPOU3BOJICTBEH-
HOW ¥ TEXHOJIOTHYECKOHN TUCIUIUINHBI, 9TO MTO3BOJIET MOBLICUTH YPOBEHB C(HOPMHU-
POBAHHOCTH O0IIKX U MPOo(ecCHOHATBHBIX KOMIETEHIIUH.

[lepBoouepeAHBIM YCIOBUEM ycCIieXa y4eOHOM MPAKTUKH SBIISIETCS] OpraHu3a-
s pabovyero Mecra MacTepa MpOU3BOJCTBEHHOTO O0YUEHHUS.

Pabouee mecTo MacTepa T0IKHO COOTBETCTBOBATH CIIEAYIOIIUM OOIIUM Tpe-
OOBaHMSIM:

e obecrneunBaTh YJ00CTBO, CKOPOCTh M A(PPEKTUBHOCTH BBINOTHEHUS €r0
GyHKIUHN 10 YNPaBJICHUIO YU4€OHO-TIPOU3BOJCTBEHHBIM MPOLIECCOM;

® OBITH 0OPA3IIOM HAYYHOM OpPraHU3AIMHU TPYAa U OCHAIICHHUS;

e o0ecneuynBaTh HOPMAJIbHBIE YCIOBUS ISl MPOBEAEHUS KOJUIEKTUBHOI'O HMH-
CTPYKTUPOBAHUS CITyIIaTENEH.

TpebGoBanus Kk MaTepuaIbHO-TEXHUYECKOMY 00€CTICUCHUIO padouero Mecra
MacTepa NPOU3BO/ICTBEHHOI0 00y4eHus yka3aHbl B Tabmuie 1.1.

VYcaoBus mpoBeeHUS MPAKTUIECKUX 3aHATHI B y4eOHO- MPON3BOICTBEHHBIX
MAaCTEPCKUX MO BBIMOJHEHUIO padOT MO METaui000pabOTKe, OCHAIIEHHBIX COBpE-
MEHHBIM TEXHOJIOTHUYEeCKUM obopyaoBannem ¢upmsl «BOSCHy, necomnenHo,
CIIOCOOCTBYIOT (hOPMHUPOBAHUIO MPOHECCHOHATBHBIX KOMIIETEHITUH, HEOOXOTUMBIX
JUIsi o0ecreueHrss KOHKYPEHTOCIIOCOOHOCTH paOOTHHUKA B COOTBETCTBUH C 3aIpO-
caMU pbIHKA TPY/Ia.



Tabmuna 1.1 - OcHamenune pabouero Mecta MacTepa Mporu3BOJCTBEHHOTO O0yYCHHS

Ne KomnuectBo, 1miT.
103, HaunmenoBanue
Oo6opynoBanue, MedeJib 1 HHBEHTAPb

1 KomOunnpoBaHHbIH MmKad ¢ KIACCHON JOCKOM, SKpaHOM 1
Y OTAETICHUAMU (CEKLHUSAMH) JJISl pa3MEIICHUS U XPaHCHHS
y4eOHO-HaIJISITHBIX MTOCOOMH, TEXHUYECKHUX CPEICTB 00y4e-
HUS, TMYHOTO UHCTPYMEHTA U TEXHHUUYECKOU JINTEPATYPhI

2 BepcTak cTonspHbIi 1715 IeMOHCTpauu pabouuX MPUEMOB 1
B NIEPUOJI HHCTPYKTHUPOBAHUS yJaIIuXcs

3 PaGouwuii cton macrepa

4 Cron 11t IPUEMKH U3JeNUil U paboT, BHITOJHEHHBIX YJaIllH-
MHUCS

5 Cryn 2

6 Croiika 1eMOHCTpaIMOHHAS 1

7 TymO0uKka, KPOHIITEIH UK IPYTO€ YCTPOMCTBO AJIs yCcTa-
HOBKHM KOMIBIOTEPA, MPOEKTOpa, MyJbTHMEINA U T.I1.
CkaMbH 151 ydaniuxcst Ha 15 MmecT
Crenp 17151 CIpaBOYHBIX TAOJIUI M TEXHUYECKON JOKYMEHTA- 1
017051

10 Crenp 1o npaBmiiaM 0€30MaCHOCTH TPpy/Ja B yueOHOM MacTep- 1
CKOH

11 Anrteuka 1

HNHCcTpyMEHT M NPHCNOCco01eHus

1 JIMYHBIN TEXHOJIOTHYECKUI HHCTPYMEHT MacTepa (KOM- 1
IUIEKT), PY4YHbIE 3JICKTPOMHCTPYMEHThI BOSCh (koMIuiekT)

2 [IpucnocoOneHus ¥ NPUHAIEKHOCTH K 3JIEKTPOUHCTPYMEH- 1
tam Bosch (xomriekr)

Vuebno-naznaouvie nocodbus, unmepHem-pecypcnol, cpeocmsea ungpopmayuu
10 TIOITOTOBKE CIEIUAIIMCTA 10 METAJNI00OpabOTKe yKa3aHbl B Taduie 1.2.

Tabmuua 1.2 - YyeOHo-Hars,1HbIe TOCOOUS, MHTEPHET-PECYPCHI, CPEACTBAa HHPOpMALIUN

No HaumenoBanue Komunuectno,
103. IIT.
1 2 3

YueOHO-HAIVIsAAHbIE MI0CO0HS
[TnakaTel IO TEMaM MPOTPaMMbl YUeOHOU MPAKTUKHU U TPaK-
THUYECKUX 3aHATUN
B ToMm uncne:
1 Maket ¢ 00pa3iiaMu BBITIOJIHEHHS YI€OHO- TPOU3BOICTBEH-
HBIX Pa0OT ¢ MPHUMEHEHUEM IIEKTPOUHCTpYMeHToB Bosch
2 [Tnakatel o nmpaBuiiaM O€30MACHOCTH TPyAa (KOMILICKT) 1
3 [Tnakatel 1O MPOTHBONOXKAPHOW 6E30MACHOCTH (KOMILIEKT) 1
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Oxonuanue mabauyol 1.2

=

2 3

4 [TnakaTel IO AMEKTPOOE30MACHOCTH MTPH PAbOTE C AINEKTPOUH- 1

crpymentamu Bosch (komruiekr)

5 CoBpeMeHHBIE 00pa3Ilbl AIEKTPOMHCTPYMEHTOB, MPUCTIOCO0-

JeHuii 1 06opymoanus Bosch

6 Kymukos O.H. Oxpana Tpyna B MeTaioodpadareIBaromeit 1

MIPOMBIIIUICHHOCTH : y4e0. mocobue 1t Had. mpod. oO6pazo-

Banus / O.H. Kynukos, E.W. Ponun. — 7-e u3x., crep. — M. :

N3naTensckuii neHTp «Akagemusi», 2013. — 224 c.

7 [Toxporckuit b.C. Oxpana Tpyna B MeTaII000paboTKeE : 1

yue6. mocobue / b.C. IlokpoBckuii. — M. : U3natenbckuit

neHTp «Akagemusi», 2009. — 64 c.

8 [Tporpammusriii katanor 2013. [IpodeccnonanbHbIC TPUHA- 1

nexxHoctH.- I'epmanus, 2013. - 916 c.

9 [TpodeccuonanpHblil 31eKTpouHCTpYMEHT. Kartanor

2013/2014.- OO0 «Pobept bomy.- 'epmanus, 2013.- 418 c.

10 | DnexkTpouHCTpYMEHTHI U UX puMeHerue: 1 500 Borpocos u 1

OTBETOB. - ['epManus: TexHnueckuit ”HCTUTYT mpodeccuo-

HAJIbHO-TEXHUYECKOH IMOATOTOBKH U TOBHIIIIEHHE PO eccH-

oHaybHOU KBanuukarmu, 2005. — 448 c.

11 | DOHuukIIONEenUs ANEKTPOUHCTPYMEHTOB. - ['epmanus: «Ceitn3 1

Koncanrunr Tpeitaunary, 2001.- 1136 c.
HNuTepHeT-pecypcsl

1 http://www.bosch-pt.com/ru/ru/ — OdurtnanbHbIi caliT

kommanuu Bosch

2 http://www.bosch-pt.com/de/de/ — Odurmanphbii caiiT

KoMraHuu BOSCh (Ha HeMenKoM si3bIKe)

3 | http://www.estateline.ru/ — EstateLine.ru — CtpourenbHsbIit

noprani

4 | http://toolbook.ru/ — Best uradopmanust 06 MHCTpyMEHTAX

S5 | http://lwww.klag.ru/ — Knar.Py — CTpouTenbHblii mopTa

* Temamuxa onpedensiemcs Memoouyeckol Komuccuell y4ebHo20 yeHmpa.

CpencTBa WHAMBUIYATbHOW 3allIUTHI TMPU TOJATOTOBKE OOYYAIOIIMXCS
1o npodeccusiM MeTauI000pabOTKH C MPUMEHEHHUEM DJIEKTPOUHCTPYMEHTOB TIPH-
BeneHsl B Ta0mune 1.3.
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Tabmuua 1.3 — CpencTBa HHIAUBUAYATIBHON 3AIIUATHI

0 HaumenoBanue KonnuectBo
103. Ha TPYIIy
1 2 3
1 I"onoBHO# yOOp, IIT. 15
2. KocTroMsl, T, 15*
3. MBEUIO X035IHCTBEHHOE, KI 0,1
4, OukH 3alIMTHBIC C TPO3PAYHBIMU CTEKJIAMHU, IIIT. 15*
o. ITacTa, KpeMbl JUIsl 3aIIUTHI KOKU PYK (Ha CMEHY), KT 0,1
6. ITepuarku 3amuTHEBIE, AP 15*
7. PykaBuuipl, nap 15
8. Crenoaexa (xanatel, KypTKH, OpIOKH, KOMOWHE30HBI, (ap- 15
TYKH), KOMIUIEKT
9. CpencTBa 3alUThI JbIXaTeNbHBIX TyTeH (peCIupaTopsl, 15*
MacKH), IIT.
10. | CpencrtBa 3ammThI OT Iryma (Oepymiy, HAyIIHUKH, IIIJIEMBI), 15*
IIT.
* Onpeoensiemcst om 6u0a 8bINOIHAEMOU PaOOMbL.

[Tocne uzydenus kaxmgoro moxyisi: Moayne 3 «Jpenu», Monyns 4 «Iaii-
KOBEPTHI», Moaynb 5 «OTpe3Hbie MamuHby, Moayns 6 «IIvibl HOKOBOYHOTO
tuma», Moayns 7 «Hoxauie! mo metamryy, Moayns 8 «Illnudoanuey», Moayas 9
«Poranmonnsie nuudmMamuney, Moayns 10 «JleHTounble MUMMaIIMHBD PEKO-
MEH/yeTCs MPOBEICHNE 3a4ETOB 110 IPOBEPKE 3HAHUH MPaBUII TEXHUKU O€3011acHO-
CTH TIPU MPUMEHEHUH AIEKTPOUHCTPYMEHTOB upmbl «BOSCH».

KoHkypeHTOCIOCOOHOCTh BO MHOTOM 3aBHCHUT OT TOT'O, HACKOJIBKO OH BJla-
JIEET COBPEMEHHOW MPOTPECCUBHOIN TEXHOJIOTHEH C MPUMEHEHHEM BBICOKOI(PeK-
TUBHBIX 3JIEKTPOUHCTPYMEHTOB, 000PYJOBAHMSL, IO3BOJISIOLINX BBITOJIHATH PAOOTHI
0 METaI000paboTKe BBICOKOIO KauecTBa. B Tabmuue 1.4 ykazaHbl 3JIEKTpOUH-
cTpyMeHTHl U ocHacTka ¢upmbl «BOSCHy», npuMeHsieMble 17151 CBEpIICHUS, MOH-
Ta)ka METaJNIOKOHCTPYKIIHH, pe3Ku, ITU(OBAHUS, COSTUHEHUS.

Tabmuna 1.4 - D1eKTpOUHCTPYMEHTHI, 000pYy0BaHHE U UHBEHTaph yueOHOW MacTepCKOi

No KonuuectBo
03. HanmenoBanue Ha 15 pabouux
MECT, IIT.
1 2 3
1 Arnrteuka 1
2 Hpens GBM 13 HRE 7
3 I"aitkoBepT nmnynbcHbiit GDS 18 E 7
4 ["ailikoBepT UMIynbCHBIN akkymynaTopHblii GDX 18 V-L | 7
5 Marmmna otpesnas o metaury GCO 2000 1
6 Mammmuna orpesnas no meraury GCD 12 JL 1
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Oxkonuanue madbnuyol 1.4

1 2 3
7 Mamunna nonmpoBansHas GPO 14 CE 1
8 Hoxuwner GSC 2,8 1
9 Hooxauie! mmmnessie GSZ 160 1
10 Hoxnauns! Beiceunsie GNA 3,5 1
11 HosxoBka cabenpnas GSA 1300 PCE 2
12 | Iuna no63ukoBast GST 25 Metal 1
13 | Cros pa3MeTOYHBI 3
14 | Touuno ¢ ayms mummdrpyramu GBG 8 1
15 | Hlnudmamuna npsmas GGS 6 S 1
16 | mudmammna yrnosas GWS 15-125 Inox 1
17 | Hlnudmammna yrnosas GWS 24-230 LVI 1
18 [léTka-cmETka 15
19 | Dnexrponammnpauk GEF 7 E (mummdmammna nearodnas) 1
20 SmMK 1715 METaJUTMUECKUX CTPYIKEK 1
Ilpumeuanue - Obyuenue epynnwl 15 uenosex

SAMHU.
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OOGpazoBatenbHble YUpexaeHUsT MPodhecCUOHATIBHOTO 00pa3oBaHusl, BEIy-
e noarotoBky no npodeccusm GI'OC HITO: 151902.03 CranoyHuk (MeTaio-
obpabotka), 151903.02 Cnecapp, 190631.01 ABTOMEXaHHUK — MOTYT UCITIOJIB30BATh
PEKOMEHAINHU TI0 OCHAIIEHUIO Y4eOHBIX MAaCTEPCKUX MHCTPYMEHTaMHU, 000PYHO-
BaHUEM, CPEICTBAMHU WHAMBHIYaJIbHON 3alUTHl U Yy4eOHO-HATJISHBIMH TIOCOOU-




2 METAJLJIBI

prrma MaTCpUualIoB «Memannwry BKIIOYACT B C€Os BBIIJIABISEMBIC YHUCTHIC
MCTAJJIbI, JICTUPOBAHHBIC MCTAJJIbI U IIOPOIIKOBBIC MAaTCPHaAJIbl, U3TOTOBJICHHBIC U3
MCTAJNIMYCCKOTI'O ITOPOIIKaA.

MeTauibl IMEIOT KPUCTALTHISCKYIO CTPYKTYPY, MPU 3TOM aTOMBI pacioJa-
TafoTCsl B KPUCTAJUIMYECKOM perieTke paBHOMEPHO. BHENIHNE AIeKTpOHBI aTOMOB
HE MMEIOT JKeCTKHUX CBSI3€H ¢ HUMH, a MOTYT CBOOOJIHO MEPEMEIaThCs B KPUCTAI-
JIMYECKOM pelieTke. ITo SBJICHUE MMOTYYHII0 Ha3BaHUE «METAJUIMUECKHUE CBsI3n». Ta-
Kasi CTpYKTypa 00yCIIaBIIMBAET TUIIOBLIE CBOMCTBA METAJNIOB: 8bICOKAS dNleKmpue-
CKas nPo8oOUMOCMb, YMEHBIIIAIOMIASCS C YBEJIMUCHUEM TEMIIEPATYPhl, OUYEHb XOPO-
was menionpo8oOHOCMb, OMCYMCMEUe ONMUYECKOU NPO3pPAYHOCMU, HAUWHAS
C OIpeneNeHHON TOMIINHBI CI0S U, IPH MOJTUPOBAHUH TIOBEPXHOCTH, 8bICOKASL OM-
pasxcamenbHas CnocooHocms (Memaniudeckuil Oneck). Bouicokas niacmuunocms
METAJIJIOB SIBJISIETCSl YCJIOBUEM 00ECIIEUEHUs UX XOpolieh deghopmupyemocmu.

Mertaiuibl gensaTcs Ha UeépHble U U6emHble.

2.1 MoayJsb 1 «YepHble M HBETHbIE METAJIIbD»
Y4eOHnblit MaTepuad 1

2.1.1 YepHble MeTALIBI

Yepnvie memannvl cocmosam u3 dcene3a — aubo noIHOCMbIO, TUOO ¢ OYEeHb
8bICOKOU CMENEHbIO €20 CO0epIHCanUsl U B YIIYUILIEHHOM BHJI€ IPEJCTABISIOT COOOM
CTaJib, HaU0O0JIEe PACPOCTPAHEHHBIN KOHCTPYKIIMOHHBIN MaTepHall.

Yepnvie memannvl ABIAIOTCS HauOoJIee BaXKHBIM U3 Memanioe KOHCTPYKIIHU-
OHHBIM MaTepuajoM. brarogaps pazaUUHBIM JIETUPYIOUIUM JA00aBKaM UM MOXHO
IpUJIaBaTh T€ WU UHBIE CBOMCTBA «TI0 HEOOXOIUMOCTH» U MOIYYaTh KOHCMPYKYU-
OHHble, UHCIMPYMEHMANbHblE, KOPPOIUOHHOCMOUKUE UNU CReYUalbHble cmaniu. 3a
CYeT TepMOOOPaOOTKH MOKHO B 3HAUMTEILHOW CTETIEHU BIUATH Ha CBOMCTBaA uep-
HBIX METAJUIOB. Yepubie mMemainvl CAydicam OCHOBOU OONbUUHCINEA MASHUMHBIX
mamepuanos. ObpabamuvléaeMocms YepHbIX Memaiio8 B O0IBIINHCTBE CIy4aeB J10-
CTaTOYHO .J1e2Kas, b HEKOTOphIE COpPTa CTaju TPEOYIOT COOMIOAEHUS 0COOBIX
mep.

MapkupoBKa 4epHbIX METAUIOB BO BCEM MUPE MPOU3BOAMUTCS MO HOMEPHOU
CUCTEME U C UCTIOJIb30BaHUEM KPAaTKUX 0003HauYeHUi cIiIaBoB. [Ipu 3ToM B pa3HbIxX
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CTpaHaxX MapKUPOBKA OJHOTO M TOTO )K€ CIUTaBa MOXKET HECKOJIBKO OTIUYATHCS IPYT
oT apyra. Bmecrte ¢ TeM, B €BpONEHCKIX CTpaHaX MPUHATA TApMOHU3UPOBaHHAS CH-
cTeMa 0003HauYeHUs CIUIaBOB. B [epmanuu memainnvt 0003HaAUaAOMcs OONOIHU-
MENbHO C UCNONIL30BAHUEM MAK HA3bIBAEMbIX HOMEPOB Mamepuaios (CM. IPUIIOKE-
uue Bb).

Cranb. Paznuyaror ciaegyroniue BUIbl CTajleH:

— HeJlecupoeaHHbsle,
— HU3KOJIecupoeaHHble,
— 6blCOKOJIecupoOBaHHblE.

Conepxanvde W THI JIETUPYIOIIUX T00aBOK OMPEACISIOT XapaKTePUCTUKHU
CTaJIeN.

Cranb
Hexerupo- HuskosnerupoBanuas BbicoxkosierupoBanHast
BaHHasA (10 5 % nerupyromux 100aBOK) (ot 5 10 30 % nerupyronux noba-
BOK)
KoncTpyxkuu- KoncTpyxkuu- HNHuctpymen- CrennanbHast Kopposznosn-
OHHas (yrue- OHHas TaJIbHAs WHCTPyMEH- HOCTOMKas
poaucTasi) TaJIbHas
1. JIuctoBoit 1. JIucroBoit Hwuskoneru- 1. Beicokoe- Hepxagetro-
poKaT IpOKaT pOBaHHast UH- TMpPOBaHHAs 11as cTajib
2. 3aroToBKH 2. 3aroTOBKH CTpyMEHTAIIb- craib (HL) (Inox)
3. Ilpodunu 3. Ilpodunu Has CTajb 2. beicTpope-
(SP) KyIasi CTallb
(SS)
3. Bricokore-
THpOBaHHAs
OBICTPOPEXKY-
11ast CTallb
(HSS)

Henezuposannwvie cmanu. Henecuposannvie, UM Tak Ha3bIBACMBIC )eiepo-
oucmule cmanu, cocmosam u3z dxcenesza u yenepooa. ConepxaHue yriaepoja onpese-
JII€T CBOMCTBA cmajiu: OHU Owvleaiom MO0 He3akaiusaemvimu, 1100, HaUWHAS
C coiepkaHus yraeposaa, paBaoro 0,5 % u BeIie — 3akaiusaemuvimu. Heneruponan-
HBIC CTAJIM UMECIOT IIUPOKOE IPUMECHEHHE, 8bINYCKAIOMCSL 8 (hopMe KOHCMPYKYUOH-
HbIX U TUCOBBIX caell ¥ 3aHUMAIOT CYIIIECTBEHHYIO YacTh PhIHKA.
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Hu3skonezuposannvie cmanu. Hapsny c ’xene3oM U yriaepoaoM, J1ecuposan-
Hble cmanu cooepxcam 0o 5 % nezupyowux 0obasox. B 3aBUCHMOCTH OT THNA
U COJIEpKaHUsl JICTUPYIOMIEro MeTalia, 0 CPaBHEHHUIO C HEJIETUPOBAHHBIMU CTa-
JSIMH, MOTYT OBITb Vayyuienvi TaKUE CBOUCMBA, KAK mMeepooCmb, NPOUHOCHb
Ha pacmsicenue ynpyeocms U 6513K0CMb.

BakHEeHIIMMHU JTIETUPYIOIMMHU METAIITIAMU SIBJISIOTCS XPOM, HUKEb, BAHAOULL,
Moauboen, kobanvm, 8onvppam.

Kaxaplii 13 1erupyrommux MEeTalIOB PUIAET CTAIU T€ WU UHBIE ONPEIEIICH-
HBIC CBOMCTBa (CcM. TabMIy 2.1).

Tabnuma 2.1 - Bnusiaue nerupyromux 100aBOK Ha CBOMCTBA CTaIH

Jlerupyro- CaoiicTBa
Ui 3Jie-
MEHT
o | E 2 2 2 |
g S " 3 2 5 s
E |E |EE| 2 |5 | & £ |2 |8 | E¢
S |2 |28 § |g |¢ S |2 |5 | &8
& '~ s 5| © T w 5 o = g &
Q = O H|l = o) < o) 3 ) 3
R = S x| o . = 3] 2 o) g 2
= |» |ES§ |= | B |¢ e
@) o = <o) N7
= > < a
Xpom Cr | ++ + - ++ ++ - + - + +++
Huxens Ni + 0 - + + +++ - - + ++
Bananui V| + + 0 + + + ++ + +4 +
Momu6aen | Mo + 0 - ++ + + ++ - ++ +
KobGanbT Co + 0 - + + - +++ - ++ +
Boasppam | W + 0 - + + 0 +++ - +++ +
Mapranerr | Mn |+ + 0 + + 0 - + 0 0
Kpemunit Si + +++ - ++ + - - - + 0
0 wHer BousiHUA; + cmaboe BnusiHUE, ++  CpeqHee BIUsSHUE; +++ CHIBHOE BIHSHHE

Hub’KOJl@ZMpOGdHHbl@ cmanu THOTAA NPUMEHAIONMCA KAK KOHCMPYKYUOHHbLE,
HO B OCHOBHOM HX HUCIIOJIB3YIOT B KaYCCTBC TAK HA3BIBACMBIX UHCMPYMEHNMA/IbHbIX
cmannei npu npous’eodcmee UHCMPYMEHNO6 86 OCHOBHOM 061/14620 HA3HAYEeHUAL.

Buicokonezuposannvie cmanu. Ecnv ¢ cmanu cooepacumes om 5 0o 30 %
necupyrowux 006a6ok, OHU HA3bIBAIOTCS GblcOKONe2UuposanHbimu. X OCHOBHOE
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npumeHenue — Ol NPOU3BOOCMBA CNEYUATUSUPOBAHHO20 UHCTPYMEHMA, & TAKXKe
IIPU UBTOTOBJIEHUU KOPPOIUOHHOCMOUKUX KOHCMPYKYUU.

Tunbl ctajgeid. OCHOBHBIMU munamu cmajiell ABJISTIOTC

—  KOHCMPYKYUOHHbLE,
—  UHCMPYMEHMAanbHble,
— KOpPPO3UOHHOCMOUKUE.

Koncmpykyuonnuvie cmanu npeCTaBIEHbI HA PHIHOK B BUJIE JUCINOB020 NPO-
Kama, 3a20mo6okK u npoghunei. B nepByro ouepenb OHU NpeJHA3HAYEHBI I Oalb-
Hetiuieli nepepabomky B METaJNIOKOHCTPYKITUH.

Knaccuduumpyrorcst KOHCTpYKIMOHHBIE CTAIM B COOTBETCTBUU C UX NPOUHO-
cmbio Ha pacmsdicenue. Konempykyuonnvie cmaiu, IPUMEHIEMBIE B X0100UTbHOU
mexHuke, 0003HAYAIOTCS KaK CTaNH, 8A3KUE 8 XONOOHOM COCMOSAHUU, & CTAIU, TIPE-
Ha3HA4YECHHBIE U1 IPUMEHEHUS NPU 8bICOKUX meMnepamypax, Kak dcapocmouxue.

HucmpymenmanvHhule cmaiu BbIITYCKAIOTCS HA PHIHOK KaK HU3KO- U BBICO-
KOJIETUPOBAHHbIE. ACCOPTUMEHT TaKUX CTajel OYeHb OOIIUPEH U ONTUMU3UPOBAH
JIJIsl KOHKPETHBIX 1IeJIel MPUMEHEHUS.

['maBHO¥ 00NACTBIO TMPUMEHEHUS UHCMPYMEHMAIbHLIX Cmajel SBISIETCS
IIPOU3BOJICTBO CHEYUATUSUPOBAHHO20 UHCMpYyMenma. Pa3nndaroT B OCHOBHOM
yemalpe TPYIIIbL:

Huskonecuposannvle;
Buvicokonecuposannvie;
Bvicmpopeorcywue;
Buvicokonezuposanmnvie b6vicmpopesicyuue.

e

Husxonecuposannvle uncmpymenmanvhvie cmanu (tuna SP) MCTONb3yIOTCS
JUISL U320MOBNEHUS MANOHASPYIHCEHHO20 UHCMPYMEHMd, B OCHOBHOM PYYHOTO,
MpeIHa3HAYEHHOTO /i1 00paOOTKHU IPEBECHHBI.

Buicoxonezuposannvle uncmpymenmanshvle cmanu (tuna HL) conepxat 60-
aee 5 % nerupyromux 100aBOK U UCHOIb3YIOMCSL 0I5l U320MOGIEeHUs UHCMPYMEeHma,
NPEeIHA3HAYCHHOTO MJISl NEePeHOCHO20 U CMAYUOHAPHO20 INeKMPOUHCPYMEHMA
npu 0bpabomke Opesecurbvl, NOJUMEPHLIX MAMEPUATLO8 U MEeMALI08.

bvicmpopeorcywue cmanu (tuna SS) conepkar 10 12 % nerupyromux g00a-
BOK M OTJINYAIOTCS 00Jiee BBICOKOHM MPOYHOCTBIO M CTOHMKOCTBHIO. OHHU SIBJISIOTCS
6one croiikumu, uem ctanu tuna HL u ucnonvsyromes ons uzeomoesnenus uncmpy-
MEHMOo8, NPeOHA3HAUEeHHbIX OJi51 00PAbOMKU OpeBdeCuHbl, NOIUMEPHBIX MAMEPUAILO8,
a 8 OCHOBHOM - MEMAIO08.

Buvicokonezuposannvie bvicmpopescywue cmaau (tuna HSS) comepxkar 60-
aee 12 % nerupyromux J00aBOK W OTIUYAIOTCS TIOBBIIIICHHOH IMPOYHOCTHIO
U CTOMKOCTBIO, a TAKXKE )KapOCTONKOCTHIO. OHU OoJiee CTOMKHUE, YeM CTalii Tuna SS,
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Y WCTIONB3YIOTCS JJIsl M3TOTOBJICHUSI HHCTPYMEHTOB, MPEAHA3HAUYCHHBIX ISl 00pa-
OOTKH JIPEBECUHBI, MOJTUMEPHBIX MATEPUATIOB, & B OCHOBHOM Memannos. bnaronaps
OOJIBIIION TBEPJOCTH OHHM OOJATAIOT NOBbIULEHHOU XPYNKOCMbIO, YTO HEOOXO0IUMO
YUUTBIBATH NIPH padbotre ¢ HuMu. Cmanu muna HSS 4acTo UCTIONB3YIOT 8 couemanuu
C HUBKONIe2UPOBAHHBIMU, BA3KUMU UHCIMPYMEHMAaTbHbIMU cmanamy (B TaK Ha3bIBac-
MBIX Oumemannax). B Takoit koMOMHAIIMKM HAKMOOJIEE BBITOIHO NIPOSBIISIFOTCS TAKKE
Kauecmea, KaxK Yynpy20cmo, 853K0CHb U MeepooCchib.

Koppo3zuonnocmoiikue cmanu (€11e X Ha3bIBAIOT 8bICOKOKAYECMBEHHbIMUL)
— 3TO BBICOKOJIC2UPOBAHHbIE CMAU C cooepicanuem xpoma He menee 10,5 %
U JIPYTUMH Jeupyiomumu 000askamu, TaKUMH, KaK HUKelb U MOJUOOEH, UMEetom
NOBLIULEHHYIO CMOUKOCMb K KOpposuu. MXx ewé Hazuleaom «HepHCAseroujuMuy
cmanamu. /[o6asku mumana uiu HUOOUsL YMEHbUUAIOM GHYMPUKPUCTIATIUYECKYIO
KOpPO3UIO.

BricOKOKaueCTBEHHbBIE CTANU SIBISIIOTCA YCMOUYUBLIMU K KOPPO3UU VIA He
noosepearomes_pxcagyune. B MOBCeTHEBHON MpaKTUKE OHM 0003HAUYAIOTCS Kak
Niro, Nirosta, Inox, neporcaserowas cmano v cmane muna VA.

CBONCTBA KOPPOZUOHHOCMOUKUX cmaeti ONPEAECISIOTCI B OCHOBHOM Jie2upy-
rowWUMYU 000a8KAMU.

CmpyKkmypa Koppo3uOHHOCMOUKUX cmajieli CYIIECTBEHHO BJIMSICT HA TaKUE
C80UCMBA, KAK Me8epooCcmyb, 3aKaAIUBAeMOCHb, KOPPOZUOHHASL CIMOUKOCHb U HAMae-
HUYUBACMOCHD.

B 3aBucumMocTy OT cmpykmypbt pa3invarT mpu OCHOBHBIE TPYIIIBI KOPPO-
3UOHHOCMOUKUX CTaJIeH:

1. @eppummnvie;
2. Mapmencumnuie;
3. Aycmenummule.

Deppummnble KOppo3uOHHOCMOUKUE cmaiu mpyono o0padaThIBalOTCS Me-
mooamu cHamus cmpyaicku pezanuem. OHUA Mo2ym ceapusamvcs, HO He MO2Ym No0-
8epeambCsl 3aKajIKe.

Deppumuble KOPPO3UOHHOCMOUKUE CTaIu W3TOTaBIMBAIOTCA B OCHOBHOM
8 08yX eapuanmax, KOTOPbI€ OTINYAIOTCS APYT OT ApYyra COAEp:KaHUEM Xpoma:

1. C cooepocanuem xpoma om 11 0o 13 % — uMErOT UL OTPAHUYCHHBIC «HE-
PKaBEIOIME» CBOMCTBA W MOJCem NPUMEHAMbCS MOAbKO 6 CYXOU 30He
BHYMPU NOMeEUeHU.

2. C cooeporcanuem xpoma 17 % — UMEIOT 3HAYUTENBHO J1yYULUe AHMUKOPPO3U-
OHHble XAPAKMEPUCTUKUL.

Ilpeumywecmeo heppumnvix KOppO3UOHHOCMOUKUX Ccmaleill COCTOUT
B TOM, UTO OHU MEHee CKIOHHbl K MENCKPUCTALIUYECKOU KOppo3uu, a TaKkKe
B 8bICOKOU CMOUKOCHU K 00pa30BaHUIO KOPPO3UOHHO20 PACPECKUBAHUS NOO BO3-
NEVCTBUEM HANDAINCEHUSL.

Tunuunas obracmv npuMeHeHus’. asmomooulecmpoeHue, cucmemvl yodje-
HUSL 24308 U MeN100OMEHHUKU 8 NPOMBIUAEHHOCMIU.
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Mapmencumnsle _Koppo3uonnocmoukue cmanau. BcienctBue O0JbIION
TBEPJIOCTH 3THU BHUJIBI CTaJeH He noosepearomcs XO0a00HOMY 0ehopmMuposanuio,
MOATOMY Tiepes; 00pabOoTKOM OHU JOJKHBI MTOJBEPraThCs MIATKOMY OTXUTY. Obpa-
bamvieaemMocms pe3aHuem Xopouias, U3HOCOCHOUKOCHIb 8blCOKAs, OTHAKO Cc8apu-
saemocmo Huskas. MapTeHCUTHBIE KOPPO3UOHHOCTOMKHE CTAIM MOYKHO HaMarHu-
YUBATh U MOJIBEPraTh 3aKaJKe.

Mapmencumnvie KoOppo3uUOHHOCMOUKUE cmaiu TIPUMEHSIOTCS TaM, TJIe Tpe-
Oy1oTCs npounocms Ul meepoocmo, HO HegeuKy TPEOOBAHUS K KOPPO3IUOHHOU
CMOUKOCMIU.

Tunuunasa obaacmv NpUMeHeHUs: PeXCYWUll UHCIMPYMeHm U nuujesas npo-
MbLULTIEHHOCMb, XUPYPUYeCcKue UHCIMPYMeHnbl, NOOWUNHUKY U 0emaniu mypOouH.

Aycmenummnovie KOppO3UOHHOCIMOUIKUE CHAIU UMEIOT 0YeHb XOPOULYIO KOp-
PO3UOHHYIO CMOUKOCHb, XOpOoUo degopmupyromes u ceapugaromcs. OHU MOTYT
VIPOUHAMbCA 3a Cyem XO0JN0OHOU (HOpMO6KU, HO HE TOJBEPraloTcs 3aKajke
¥ HaMarHUYUBAaHUIO. AycmeHumHvle KOPPO3UOHHOCMOUKUE CMAIU TIPUMEHSIIOTCS
B CIIy4asix, KOTJa TpeOyeTcsl ia3Kocmb U MPEIBSIBISIIOTCS 8blCOKUEe Mpebo8aHus
K KOPPO3UOHHOU CMOUKOCU.

Tunuynas obaacms NPUMEHEHUS: U320MOBIEHUe KPEeNedCHbIX JIeMEeHNO8,
8an06, cucmem mpybonpo8ooo8 U HACOCO8, MPAHCNOPMUPYIOWUX aA2PEeCCUBHbBLE
C TOYKH 3PECHHS BO3HUKHOBEHHUS KOPPO3UH Cpeodbl (COoleHas 800d, KUCIOMmbL),
a TaKxKe eudpasnuieckue mpybonpogoobl u pe3epgyapbl.

Obpabomka KOppo3UOHHOCMOUKUX CMajiell B HEKOTOPBIX CIIydasxX CyIIe-
CTBEHHO OTJIMYAETCS OT MepepabOTKH OOBIYHOM CTali. DTy pa3sHUILy HEOOXOIMMO
YUUTBHIBaTh, YTOOBI COXPAHHUTH ITOJOXKHUTEIBHBIC KAYECTBA 8bICOKOKAUECNBEHHOU
cmanu. Tlpu evibope mexnonocuu obpabomku CIeAyeT yUYUTHIBATH CIEAYIOIINE
MOMECHTHI:

— 00wWue npasuia NPUMeHeHUsL UHCTPYMEHINO8,

— obpabomxa popmosaruem 6e3 CHAMUSA CIPYHCKU,
— 0bOpabomka pe3anuem co CHAMUEM CMpYICKU;

—  MeXHUKa coeOuHeHull;

2.1.2 O6mue npaBuiIa NpUMEeHEeHUs] HHCTPYMEHTOB /IJI 00paboTKH

aeTajiell U3 YepPHbIX METALIIOB

s 00pabomku KOPPO3UOHHOCHOUKUX cmafell CICAYET UCNOIb308AMb CHe-
yuanoHvle uHcmpymermol. JIFOOBIX KOHTAKTOB C YYHCEPOOHBIMU MEMAITULECKUMU
yacmuyamu (Hampumep, 0TXO0 bl 00paOdOTKH, UM (OBATEHAS TIBLIB), 0COOEHHO Uep-
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HbIX Memaiilos, He0OXO0MUMO u36e2amb, TaK KaK MO dTOW MPUINHE MOIHCEem 803HUK-
HYMb KOppo3us B IETallv, N3TOTOBJICHHON M3 KOPPO3UOHHOCTOWKOMN CTalIN, WIIH Ke
Ha €€ MOBEPXHOCTU. DTO MPABUIIO CIEAYET 0c0O0 cobnodams npu obpabomre no-
sepxnocmeti. Hanpumep, wemxu, ¢ TOMOIIBIO KOTOPBIX MPOU3BOUTCS 0Opabomka
KOPPO3UOHHOCMOUKOU CMaiu, TOJDKHBI OBITh TAKKE U3TOTOBJICHBI U3 KOPPOIUOHHO-
cmotikou cmaau. IHCTpYMEHTHI (HanuibHUKuY, uaugosaivtblil Mmamepudar), ¢ TOMO-
IIBI0 KOTOPBIX NPOU3800UmMcsi 0opabomrka npocmou cmaiu, HeJab3sa NPUMEHAMDb
013 00pAdOmMKU KOPPO3UOHHOCMOUKOU cmanu. [Ipu xpanenuu KOppo3UOHHOCMOU-
Kue cmanu JNOJIKHBI ObITb omoenenbl om _O0py2ux Memailo8 NoOKIa0Kamu U npo-
K1a0Kamu.

Oopabomka popmosanuem 0e3 cnamusn cmpyxrcku. Koppozuonnocmotikue
cmanu B OOJBIIMHCTBE CBOEM MOABEPTAIOTCS YOPMOBAHUIO Oe3 CHAMUS CIMPYICKU
TaK XK€ XOPOIo, KaKk U obviunvle cmanu. Hanbonee 4acTo MCMoib3yeMble gycme-
HUMHble KOPPO3UOHHOCHOUKUE CMANU NpU (DOPMOBAHUU Oe3 CHAMUSA CIMPYIHCKU
(eudbra, wmamnosxa, 2nyboxas eblmsidicKa) CKIIOHHBI K X0JI00HOMY YNPOYHEHUI0, TIO-
TOMY YTO BO BpeMs Iporecca (GOpMOBaHUS ayCmMeHUmHas CmpyKmypa 9acTUIHO
npeBpamiaeTcs B mapmencumuyro. Ecam Takoe XOJOAHOE ympodHeHue (nazap-
MO6Ka) HedicelamenbHO WU 3TOMY TPEISATCTBYET MOCieaytomas o0padoTka, e2o
MOJICHO YCMPAHUMb NPOMENCYIMOUHBIM OMAHCULOM.

Oopabomka pe3anuem. bonee svicoxas npounocms U meepoocmyp KOPPO3U-
OHHOCMOUKUX cmael 1e1aeT HEOOXOUMbIM TPUMEHEHUE MEHbUIUX CKOPOCMELL pe-
3anus. Ilpu ceepaenuu W moxkapHou obpabomke 0ObIMHO PUMEHSIIOT IMAUpUYe-
CKO€ Npasuio. 4Yacmoma 6pauieHus yMeHbUaemcs Hanoji06uHy no CpaéHeHuIo
C uacmomoil epauieHus UHCMPYMEHMA HPU MEXHOI02UUECKOoll 00padomke
00v1unbIX cmanei. B 30mne peorcyweti Kpomky MTHCTPYMEHTA NPU NOBLILULEHHOM mpe-
HUY W3-3a MaJOW TOJAYU MOXMCem B03HUKHYMb SBICHHUE X0J00H020 YNPOUHEHUS
(razapmoeku), 9TO CIIOCOOCTBYET OLICMPOMY 3AMYNIEHUIO CTICIUATIBHOTO UHCIPY-
menma. Takum o0pa3om, pu 0Opabomke KOppoO3UOHHOCMOUKUX cmajiell HE00XO-
JUMO CIIEJTUTh 33 NPAGUNLHOCIbBIO 8blO0PA 3HAYEHUS NOOAYU N HOPMATbHLIM 00pa-
308anuem cmpyosicku. CrieliuaaibHbIA HHCTPYMEHT ISl 00pabOoTKH HEOOXOAMMO IO/~
OupaTh C y4ETOM MOBBIIICHHBIX HATpy30K. [[eema nobescanrocmu, BOSHUKAIOUINE
npu 00paboTKe, 03HAYAIOT U3MEHEHUe CMPYKmMypobl Ha nosepxHocmu. YToObI coxpa-
HUTb AaHTUKOPPO3UOHHBIE CBOWCTBA, 3TH Ygema nooexcaiocmu CaeayeT yCmpaHums
b0 mexanudeckum (4MCTOBOE NUTMGOBAHUE, MOJUPOBAHUE), JTUOO XUMUUECKUM
(TpaBnenue) cnocobamu.

Texnuxka coeounenuii. Ha neransx u3 KopposuoOHHOCMOUKOU CMAlu MO2ym
UCNnOIb308aMbCSL 00bIUHbIE COeOUHUmMENbHbIe demenmbl. [Ipu 3TOM cieayer yuu-
TBIBATh, YTO OHU OOAHCHbL U32OMABIUBAMBCS U3 MeX JHce COPMOE CIMAIU, YmMo U CO-
eounsemvle snemernmol. Eciu B COETUHEHUSIX UCNONb3VIOMCS Opy2ue cmaiy WA He-
Memainnvl, HEOOXOAUMO 0moeaums coeOuHumenbHbvle d1eMeHmol APYT OT IPyra U3o-
aupyrowumu npoxiaokamu. Ilpu 3ToMm crnenyer uzbecams obpazosanus nycmom,
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B TOM YHCJIC MCKAY OAHOTUIIHBIMHU COPTaAMH CTaJIM, TAK KaK OHHU cnoco6cm6yr0m
603HUKHOBEHUIO LL;@]Z@@OIZ KOoppo3uu.

Ceapka. He Bce copTa KOppo3UOHHOCMOUKUX cmanet MO2ym nO8epeambvCsi
ceapke. B 4acTHOCTH, nioxo ceapuéaiomcs HEKOTOPBIE MapmeHCUmHvle Copma.
Deppumnvle cmanyu OTHOCATCS K C8ApUBAEMbIM COpMAM, OIHAKO HEOOXOAMMO
MMETh B BUJly YMEHbIIICHHE BI3KOCTH B 30HE CBapKH.

Aycmenumusie cmanu c8apusaiomcs Xopouio, BMECTE C TEM OHU CKAOHHbI
K NOABIEHUIO CEAPHBIX HANPSANCEHUL U 0eghopmayuti TIPYA HE COOTBETCTBYIOIIUX I1a-
pameTpax CBapKu u3-3a 6oJiee BBICOKOTO KO3(PPHUIIMEHTA TEIIOBOTO PACIIHPEHUSI.

Ilpu ceapke MOTYT IPUMEHSTLCS 8Ce CHOCOObI, TIPEATIOYTUTCIIEHBIMU SIBIISI-
101Cst Memoo MIG (0yzosas ceapka niagauuMcs I1eKmpooom 6 cpeode UHEPMHO20
eaza) 1 WIG (TIG) (0yeosas ceapka nennassuumcst 601b@dpamosuim d1eKmpooom
6 unepmuom 2aze). llpucaiouHbIil MaTepuan 10JKEH ObITh JIETHPOBAHHBIM B CTE-
[ICHU HE HW)KE, YeM CBAPUBAEMbIN MaTepHall.

Llsema nobesicarocmu, BOSHUKAIOIINAEC ITPU CBAPKE HA 3aTOTOBKE, 03HAUAIOM
uUsMeHeHue cmpyKkmypwvi, 0COOCHHO 8 30He C8aApHO20 Wed. 3IECh MOXKET MOTpebo-
BaTbCSI BOCCMAHOBIEHUE NPENCHUX CBOUCME Nymem NPOMENCYMOUHO20 OMMAICUA.
Tam, T71e 3TO HEBO3MOXHO, 8 Ye/X COXPAHEHUsL AHMUKOPPOZUOHHBIX C8OLCME, ITH
I[BeTa MOOCKAIOCTH cliedyem yCmpanums aubo mexanuveckum (AUCTOBOE MUTH(O-
BaHHWE, MOJUPOBaHME), aubO xumuueckum (TpaBiaeHue) cnocobamu. Ilpu sTOM
CIIENIYET uzbecams 00pA306aHUs Y3KUX NYCMOM U Welel.

Kaponpounbvie cniiagbl NpeCTaBISIIOT COO0M cniaswvl, KOTOPBIE, B CHITY CBO-
€ro XMMHYECKOTO COCTaBa, OOJNIAAIOT ocobwbimu ceovicmeamu. Kaponpoumnwvie
CNJIa8bl TOCTATOYHO dopo2u U, KaK MIpaBujio, mpyoHo oopabamuieaomcst. OHU IPH-
MEHSIIOTCS 8 A2PEeCCUBHBIX CPedax (CONeHasl 800a, XUMUYECKAsk MeXHUKA) Npu 0OHO-
BDEMEHHOM OelCmBUU BbICOKUX pabouux memnepamyp (mypouHvl, 2a308vle myp-
OUHDL, KaMepbl CCOPaHUsl).

Teepowvie cnnagwvl u320masIUBaOmM CneKaHuem NOPOUIKOOOPA3HbIX KOMNO-
Henmog. Teepovle cniagvl cocmosm u3 Kapouodos obdpama, mumana u xpoma,
a TaKkke U3 000asok u3 kobarvma u kepamuku. Ilopowkoobpasnvle KomMnoneHmul
MPECCYIOT B (OpMax M CIEKAIOT MPU BBICOKOM TeMIeparype.

ITocne nporecca criekaHus meepovle Chiasbl MOKHO 00pabamviéams TOIbKO
C MPUMEHEHUEM UHCINPYMEHNO8, COOEPACAULUX ANMA3bL.

Teepovie cnnagbl B OCHOBHOM NPUMEHSAIOMCS 018 U320MOBLeHUS CReYUATUIU-
DOBAHHBIX UHCIMPYMEHMOE 0/ 00pabomKU pe3aHuem U BblCOKOHASPYHCEHHBIX
ObLICMPOUHAUUBAIOWUXCS Oemanell.
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2.1.3 IIBeTHBIE METAJLJIbI

H_II/IpOKO PacipoOCTPaHCHHOC ITIOHATHC ((UGQMHble memaiiibly B OCHOBHOM
yrIOTpC6J'DI€TC$I B OTHOIICHHMH MCIHU N €€ CIIJIaBOB. HBGTHBIC ME€TAaJIJIbl BKIIFOYAIOT
B ce0s Bce MCTAJUIBL, JICTUPYIOINHUEC YaCTHU KOTOPBIX HC OTHOCATCA K YCPHBIM MCTaAJI-
1aM. Hanbonee n3BeCcTHEIMU OBCTHBIMU MCTAJIlIaMH SABJISAIOTCA:

—  bepunnutl;
—  Kaomui;
— Meob;

— 0]1060;

— ceuney;
—  YUHK.

B 0oJbIIMHCTBE CBOEM IBETHBIE METAJUIbI OTJIWYAIOTCS JACKOPATUBHBIM
BHEIIHHUM BUJIOM U BBICOKOW KOPPO3UOHHOW CTOMKOCTBIO B 3aBUCUMOCTH OT COAEP-
YKaHUsI JITUPYIOIIUX KOMIIOHEHTOB. Kak mpaBuiio, ygemuvie memasisl 1e2K0 00Opa-
bamviearomes ¢ TPUMEHEHUEM Pa3IMYHBIX BUAOB 00pabOTKH, HEOOXOAUMO JIUIIb
MPABUWJIBHO ONPEICIUTh TEOMETPUUECKHE MTApaMETPA IPUMEHIEMOTO HHCTPYMEHTA.
[Tpu Takux MeToJaX COCNMHEHM, KaK CBapKa W Maika, HEOOXOJUMO YYHUTHIBATH
0COOEHHOCTH MaTepuarna.

Knaccudukanus ygemuvix memannos OCyIIECTBISAETCS B OCHOBHOM TIO
IPYIIIE J1e2KUX CH1A608, K KOTOPOIl OTHOCSITCS, B YACTHOCTH, QIIOMUHUL CO CBOUMU
CNIA8aAMU, MACHUL CO C8OUMU CHIABAMU U MUMAH, a TAKXKE N0 TPYyNIE TaK Ha3bIBa-
EMBIX WYGEHLHBIX MEMA/L108, K KOTOPOU OTHOCITCS Medb, YUHK, 01080 U UX CNAABYL.

[{BeTHBIE METAIIIBI, IO CPABHEHUIO C YEPHBIMHU, UMEIOT HEKOTOPHIC OTIUYMS
B 0003Ha4YEHUU, CBSI3aHHBIE C XAPAKTEPUCTUKAMU HMX OMPEIEICHHBIX CBOMCTB,
HarpuMmep:

— Jumetinvle CNaewl;
— Oegopmupyemvie cniaswi.

Jdumennovtit cnnae

Jlumeiinvie cniagvl — TO TE CIIABBI, KOTOPbIE UMEIOT XOPOIIYI TEKY4YECTb
Onarogapsi celalIbHbIM JIETUPYIOIIUM J00aBKaM (HampuMep, KpeMHHs) U KOTO-
pbl€ UMEIOT XOPOLIYE JINTEHHbBIE CBOMCTBA.

egopmupyemuiii cnnag

[Tousitue «/[epopmupyemsiii cnias» 03Ha4aeT CBOMCTBO, KOTOpOE 0OeCIeyu-
BaeT XOPOIIHE XapaKTePUCTUKH CIUIaBa P ero 00pabOoTKe TaBICHUEM U TIPH IKC-
Tpy3uu. x MoXHO 00pabaThiBaTh 0€3 CHSATHS CTPYKKH, KaK B XOJOJHOM, TaK
U B FOPSIYEM COCTOSIHUU.

22



[BeTHBbIC
MeTaJIbI

Ik (Zn) u ero
CILIaBbI

Hcnonp3yeTcs B Ka4ecTBE Mare-
puana s NOKPBITHS

CrutaBbl MeIM € IIMHKOM (J1a-
TyHH) (AepopMupyemblie 1 Ju-
TCHUHBIC)

Mensn (Cu) u ero
CILTaBBI

CrutaBel MEIHU C HUKCIIEM

CrutaBbl MEJIM C OJIOBOM
(0110BsIHHBIE OPOH3BI)

Oa0s0 (Sn) B uuctom Bujie IpUMEHsETCS ISt
Tstxce- U €r0 CILIaBbI 1€ 1P a
JBIe U3rOTOBIICHHS (DOJIBI'M TOHKOTO
JIMCTOBOTO MaTrepuaia
Hcnonp3yeTcst B KauecTBe MaTe-
Caunen (Pb) puana Jyuis OKPITUS
1 €T0 CILTaBbI
OJI0BSIHHO-CBHUHIIOBBIC TIPHITOH
Hukenb, HuKeneBas OpoH3a
Huxkens (Ni)
CruiaB HUKEINS C MEIbIO:
Y €T0 CIUIaBbI N
HEH3WIL0Ep, METbXUOP, KOTIEIb,
MaHTaHUH
B 4dncTom Bue ncnosb3yeTcs
Kaamuii (Cd eIIKO
Mauabie (Cd) P
M €T CILTaBbI Hcnonb3yeTcst B Ka4ecTBE T0-
KPBITHS IS CTAJIBHBIX JIeTanei
. eopMHUpyeMbIe ATFOMUHUEBBIC
AJIIOMUHMT JCIHE;BEI py
(AD -
Jluteiinbie aTIOMUHUCBBIE
U €T0 CIUTaBbI
CILIaBbI
Marunii (Mg) Jedopmupyembie 1 TUTSHHBIC
Y €r0 CIUIaBbI MarHueBbIe CIIJIaBbI
Jlerkue

Twuran (Ti)
U €T0 CILTaBbI

Jedopmupyembie 1 TUTEHHBIE
TUTAHOBBIE CIJIABbI

Bepuaauii (Be)
M €T0 CIUIaBBI

bepunnuesas 6ponsa 1 U3ro-
TOBJICHUS] UTHCTPYMEHTOB ISt
B3PBIBOOIIACHBIX CPe]]
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2.1.3.1 Ci1aBbI Meau

Meab — HanboJIee APEBHUM U3 U3BECTHBIX YEJIOBEUYECTBY MeTauioB. OHA BBI-
TUTABJISIETCS] U3 PY/IBI M TIOJIBEPTacTCsl OUMCTKE TEPMOOOPAOOTKON MITH DIICKTPOJIAT-
HBIM CITOCOOOM.

Yucmaa medv. Yucmasn meowv, 61aroapsi 04eHb XOPOILIEH IEKTPUUYECKON

Y TEIUIOBON MPOBOJAMMOCTH, IIMPOKO MPUMEHSETCS MPEXKIE BCETO B 2IEKMPOmex-

HUYeCKOU NPOMBIUIEHHOCU U MEePMU4ecKou mexHuke. 3a CYET XOPOIIUX aHMU-

KOPPO3UOHHbIX CBOWCTB OHA HaXOAWUT NPUMEHEHHUE TAKXKE B 001ACMU HAPYIHCHBIX

coopyacenuii. Dopmamu MOCTABKU SBIIAIOTCS NPOGOAOKA, IUCH, 3A20MOBKU U NPO-
U,

Jlamyno (meono-uyunkoswtii cniag). Meono-yunkoswill CIIJIaB HA3bIBACTCS
namyHnsro. 1IBeT naTyHH, B 3aBUCUMOCTH OT COJEpKaHUs IIMHKA, BapbUPYyETCS
OT KPAaCHO-XEJITOTO JIO KEJITOTO.

Jlamyno ¢ conepkanuem nuHkKa Menee 30 %, Hanpumep, CuZn20 (20 %
LIMHKA, OCTaJbHOE — ME/b) Ha3bIBAeTCs momnaxom. On 0COOEHHO MPUTOJIEH 074
oopabomku ¢popmosanuem 6e3 cuamus cmpyxcku. boiee BBICOKOE COAEp>KaHUE
IIMHKA MOBBIIIAIOT TBEPAOCTD JATYHHU, YIIYUIIIAeT JTUTHEBbIEC KAUeCTBA U XapaKTEpH-
CTUKH pe3aHusd. Haumnas ¢ copepkanus nuuHka B 50 %, IpoucXoauT nepexoy Jia-
TYHHU B XPYIKOE€ COCTOSHHUE.

Panee mapku naryHu 0003HAYaIMCh B 3aBUCUMOCTH OT COJACPKAHUSI MEIH.
Ms 63 o3nauano 63% meau. Takas 1aTyHb B HACTOSIIEE BpeMsl UMEET 0003HaUCHUE
CuZn 37 (37 % uuHKa, OCTaIbHOE — MEb).

Jlamyns TIpUMEHSCTCS TPEUMYIIECTBEHHO 0151 U320MOBICHUS KDENEeHCHbIX
uz0enull 8 MOHMANCHOU mexHuke (pumunaeu), a TaKKe B pa3IMIHOTO poaa ypHu-
mype, T1ie TIPUMEHEHHE CTAIF OTPAHUYMBACTCS €€ YYBCTBHTEIIBHOCTHIO K KOPPO3HH.

bponza — 310 IBOMHOW WJIM MHOTOKOMIIOHEHTHBIM CIUIAB HA OCHOBE MEJH
C OJIOBOM, QJIIOMUHHUEM, KpEMHHUEM, MapTaHIleM, CBUHIIOM, OCpUIIITUEM U IPYTUMHU
no0aBkamMu. B 3aBUCHMOCTH OT BBEACHHOTO 3JIEeMEHTa OPOH3BI HA3BIBAIOT OJIOBSH-
HBIMM, aJIJIOMUHUEBBIMU U T. 1.

Bpon3bl 0051a1a10T BBICOKON CTOMKOCTBIO TPOTUB KOPPO3UHU, XOPOIIHUMHU JIH-
TEHHBIMU U BBICOKUMH AaHTHU(PPUKIMOHHBIMH CBOMCTBAMHU U 00pabaThIBAEMOCTHIO
pe3anueM. JlJis MOBBIIIEHUS MEXaHUYECKUX XapaKTePHUCTUK U MPHUAaHUs 0COOBIX
CBOMCTB OpOH3BI JIETHPYIOT JKEJIEe30M, HHKEJIEM, TUTAHOM, IUHKOM, (ochopom.
BBenenue mapeanya cnocoOCTBYET MOBBILIECHUIO KOPPOSUOHHOU CMOUKOCMU, HU-
Kelsl — NAACMuyHOCmu, Jcene3a — NPOYHOCMU, YUHKA — YAYYUIEHUIO JTUMEUHbIX
CBOLICMS, C8UHYA — VIYUUleHUI0 00pabamuléaeMocmu.
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[IBeT OpOH3BI — OT KPacCHO-KOPUYHEBOI'O 10 KOPUYHEBOIo. bpownsa ycmoii-
Yuea K 8030elCmeul0 KOppo3uu, umeem O4eHb XOpouiue Jumvesble Cc8oucmed
u xopouio degpopmupyemcs 8 2opavem cocmoanuy. BaxHeHmmMu TunaMu OpoH3bl
ABIIIOTCA CIIENYIOLINE:

— onoBsHHas 6pon3a (Cu + Sn (9-20 %));

— cBuHIoOBas oponsa (Cu + Pb (o 35 %));

— amomuHueBas oponsa (Cu + Al (1o 11 %));

— mnukeneBas oponsa (CU + Ni (10 45 %));

— OepuuneBas oponsa (Cu + Be);

— crnenuaibHas OpoH3a (aJIbITaKa WM HEU3UIKOep).

Cneyuanvnasa 6ponsa. PacnpocTpaHeHHOE HAMMEHOBAHUE 3TOTO CHAABA —
anbnaxa un_ uetizunvoep. Ileem cnnasa 6Orecmawe-cepedopucmotii. Jlerupyto-
IIUMU COCTABJISIOIIMMH SBIISIIOTCS Menb (47-64 %), Hukenb (10-25 %) u nuHK
(15-42 %). Meono-nukenesvie yunkosvie Cniagbl Xopouio 0eqopmupyomcs, yCmou-
YUBbl K KOPPO3UU U UMeom 00CMAamo4Ho 8blCOKYI0 npourocms. CILaBbl TPUMEHS-
I0TCS JUISI UBTOTOBJICHUSI XUPYPUUECKUX UHCIPYMEHMO08, 8 NUWEBOU NPOMbIULLEH-
HOCIMU U 8 Kauecmee 0eKOpamusHo20 Mamepuaid.

bepunnuesas oponza. bepunnuii MOBBIIIACT MPOYHOCTh U TBEPAOCTh MaTe-
puana. [Ipu CTOJKHOBEHHWH W COYJIAPCHHUH C JIPYTMMH MeTaUlaMd HE BO3HHKACT
UCKp. Medno-bepunnuesvie cniassbl 0 TOU MPUYUHE UCTIONB3YIOT 0J1s1 U320MOB/Ie-
HUSL _UHCMPYMEHMOo8, KOTOPbIE TPUMEHSIOTCS 60 83Pbl8OONACHOU _ammocgepe
(Hanpumep, Ha HemenepepabamvlearoOWux NPEeoOnPUIMuUsIX.

Kaamuii. Cepebpucmuiii memann ¢ cunesamvim OMaAUGOM, MACKULL U JIe2KO-
naasxuti, TWIOTHOCTH 8650 xr/M3. KagMuii uacmo ucnonvszyemcs 6 kavecmse mame-
puana nokpsimus 0Jisi CmaibHblXx demalel, pexce — 8 uucmom sude. B sanexkmpomex-
HUKe KaoMuil UCNONb3Vemcs 8 aKKYMYIAmMopax (Hukeneso-Kkaomuesvie aKKyMyJisl-
mopbwt). Kaomuii mosicem obpazosvleams ¢ Opyeumu deujecmseamu 1008umole coeou-
HeHUs.

Oa0Bo. Cepedpucmo-odenviii memaii, maekut, niacmuynsii. Q10680 B YUCTOM
BUJI€ B OCHOBHOM NPUMEHSETCS JIISl U320MO6AeHUsI PONbeU U MOHKO20 JIUCHOB020
Mamepuana, Wiy Xe I POU3BOACTBa emkxocmeti (my6). Ilpu BBICOKOW cTeneHu
YUCTOTHI 0710860 UMEET TOT HEIOCTATOK, UTO npu memnepamype Hudxice munyc 20 °C
OHO paspyuiaemcsi («ono0eannas yymay). Ha Bo3ayxe 0J10BO TYCKHEET, OKPHIBASICh
MJIEHKOM OKCHJIa, CTOMKON K XMMHUYECKUM peareHTaM. biarogaps gsicokoii koppo-
3UOHHOU CIOUKOCIU OHO UCHONb3VEMCs 8 Ka4ecmee Memaiila NOKpulmus 6 nuuye-
80Ul NPOMbIULIEHHOCIU (KOHCepsHble baHku). B KauecTBe JETUPYIONIEro MeTaylia
0]1080 A8/1AeMCsl 8ANCHOU cOCMABAIOuLell OPOH3bI, MAMEPUAN08 0 NOOUUNHUKOS
CKObIHCEHUS U MSACKO20 NPUNOSL.
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CBunen. Cunesamo-cepbiii Memaii, msdxcenvlil, MsaeKuil, koskuil. bnarogaps
BBICOKO# rtoTHOCTH (11340 Kkr/M%), uMCTHIN CBUHEI B OCHOBHOM ITPUMEHSETCS TaM,
rje TpeOyeTcss MMEHHO 3TO CBOMCTBO (0alaHCHUPOBOYHBIE U PETYJIATOPHBIE TPY3hI).
Ha Bo31yXe MOKpBIBACTCS OKCUOHOU NieHKOU, CTOMKOW K XMMHYECKUM BO3JICH-
cTBUAM. biaronaps xopouweti Koppo3uoHHOU CIMOUKOCIU C8UHEY UCNOAb3YeMCsL 0ls
00IUYOBKU U 8 Kayecmee mamepuana 01 nokpvimus. B KadecTBe JEerupyroIero
MaTepualia B CIijlaBaX Ha OCHOBE MEJIM OH YJIy4lllaeT JIUTEHHbIE KauecTBa U 00pabda-
THIBAEMOCTb PE3AHUEM.

Iunk. [unk umeem cepebpucmo-6enviii yeem, MiIoTHOcTh 7133 kr/me,
Ha Bo31yXe MOKPBIBACTCS MIEHKOU OKCUOA YUHKA, YTO 3auuuiaen OCHOBHOU Me-
mann om kopposuu. Hapsimy ¢ IMHKOBBIM JIUCTOM JUIsI pE3€PBYapOB U HAPYKHOU
OOJIUIIOBKU, YUHK UCHOJIb3VEMCs KAK NOKpblmue OJisl_Mamepuanios Ha OCHO8e
Jicenes3a 8 yesix 3auumsl ux om kopposzuu. brarogapsi o4eHb XOpOIIUM JTUTEHHBIM
KaueCTBaM IIUHK UCIIOIb3YETCS 0Jis1 NOJYHUEeHUS CILONHCHBIX U MOUYHbIX JUMbEBLIX Je-
maneu (IMHKOBOE JIUTHE MO AABICHUEM).

2.1.3.2 Jlerkue MeTaLJIbI

Jleckue memannvl — 3mo mMemaiivbl UiU CNiAesl, YACIbHBIN BeC (MJIOTHOCTH)
KOTOPBIX COCTaBJIAET 70 5 r/cM®. B HacTodIiee BpeMsi BO3PACTaeT UX npuMeHse-
MOCMmb NPU U320MOBeHUU KOHCIMPYKYULL WU 8 ABIMOMOOUIeCPOCHUU.

2.1.3.2.1 AnromuHui

Anmomunuii — cepebpucmo-benviii memani, nerkuit (rmotaocts 2700 kr/md),
MJTACTUYHBIN, C BBICOKOH 3JIEKTPONIPOBOJHOCTHIO. XUMUYECKU aKTUBEH, HA 8030VXe
HOKDbIBAemcs 3aWUMHOU OKCUOHOU NIeHKOU, KOmopas npedcmasisem cooou 3¢h-
GdexkmusHy0 3awumy om ammocpeprvix 6030elicmeauti. SIBISETCS CaMbIM PacCIpo-
CTpPaHCHHBIM METAIJIOM. B KauecTBe OCHOBBI CITY>KHT TJIMHO3EM, JEIICBBINH U 4acTO
BCTPEUYAIOLIUICS B IPUPOIEC MUHEPAIL.

Ceonicmea. Ceolicmea anoMuHus B 3HAUYUTEIBHOM MeEpE ONpPENEsIOTCs
COUETaHUEM THUIIMYHBIX J1eUPYIOWUX COCMABIAIOWUX. MACHUS, MAapeanyd, meou,
yuHka u kpemuus. J1oJis JIETUPYIOUIUX AJIEMEHTOB OIpeesieT MPOYHOCTh, 00pabda-
THIBAEMOCTh U KOPPO3UOHHYIO CTOWKOCTh. Camwimu pacnpocmpanHesHuviMu Gop-
MAMU NPUMEHEHUs. U CNIABAMU ABTAIOMCA Clledyrouue.
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—  yucmolui QIROMUHUL,
— anoMuHuesvle oehopmupyemole CHIABbL,
—  AnOMUHUEsble IumelHble CHAGbL.

Yucmuotit antomunui. Yucmeoui anromunuti (99,5 % Al) oueHb xopo1io npo-
BOJIUT DJIEKTPUUECKHUI TOK, MOXKET MOJIBEPraThCsi aHOIMPOBAHUIO, OJTHAKO MPEe
IIPOYHOCTH PACTSHKEHUE COCTABISET JIUIIb 0KOIo 65 H/MM?, Jlecko noodaemcs 06-
pabomke 6e3 CHAMUS CIMPYICKU, 0OpabomKa pe3anuem 3ampyoHeHd. 3a cdeT Je-
¢dbopMaIuu B X0JI0THOM COCTOSTHUHM MOKHO YBEITMUUTD MPOYHOCTH MpuMepHo Ha 100
%. Yucmoiti antomunuii npUMeHaemcs 8 OCHOBHOM 8 2JIeKmpomexHuKe.

Antomunuegwie oeghopmupyemoie cniagovt. ATIOMUHHEBBIE 1€(POPMUPYEMBIE
CIUIaBbl OTHOCST K Hau0oJiee 4acTO UCIOJIb3yEMbIM AJIFOMUHUEBBIM CILIaBaM. Tep-
MUH CBSI3aH CO CBOMCTBAMH ITHX CIUIABOB, KOTOPBIE B NIACMUYECKOM COCMOAHUU
JIe2KO Npeccosamsv Uil 8blMALUBAMNb 6 CAMbLE PATUYHbBLE CTIOJCHbIE (YOpMbL, TIPU
3TOM B cOCmage cnaaga 00dHCeH Haxooumvcs Kpemuuil. Jlepopmupyemsle CIIIaBbl
MOTYT YIPOYHSTHCS B TOPSYEM WIIH XOJIOAHOM COCTOSTHUU.

Anromunueevie numeiinvle cniaaevl. JIUTEHHBIC CIUIABBI OTJIMYAIOTCS
oT nepopMupyeMbIx 0o0Jiee BBICOKMM cojepkaHueM KpemHus (oxono 12 %),
3a CYET Yero 3HAYMUTENBHO YJIYyYIIAloTCs JUTEWHbIC KauecTBa. /Jobasku macHus
VAVUULAIOM MEPMUYECKYI0 U KOPPOSUOHHYIO CIMOUKOCMb.

2.1.3.2.2 Maruui

Maenuii — cepebpucmo-benviti memani, O4€Hb JIETKUW U MPOYHBIA, UMEET
HAMMEHBINYI0 IUIOTHOCTh M3 BCEX KOHCTPYKIMOHHBIX MeTawioB — 1740 kr/md.
Ha so30yxe 3awuwen oxcuonoii nienxotl. Ilpu cpenneit nmpounoctu, pauaoit 100 -
200 H/MM?, netanu u3 MarHUeBbIX CIIABOB UMEIOT HanOoJiee ONTUMAIbHOE COOT-
HOIIICHUE «MaCCa/TIPOYHOCTHY.

Ceoiicmea. Maznuegvle cniagvl 061a0arom Maiou ynpy2ocmoio, 9T0 He00X0-
JTUMO YYUTHIBATH NIPU KOHCTPYHUPOBAHUU JieTaneil. KoHlieHTpam Harpy3Ku, B 0CO-
OCHHOCTH Ha KPETEeXKHBIC AJIEMEHTHI, ClIeAyeT n3derarsb. Kopposuonuas cmouxocms
mana. Maenuii (nanpumep, 8 chopme cmpyxrcekx), sA61emcsi 80320PAeMblM U 20PUM
¢ OoIbUUM BblOCNIeHUeM Mend.

[Iyrem m3MeHeHUs coAepKaHHs JETUPYIOIUX J00ABOK MOXHO H3MEHSTh
CBOICTBA CIIaBOB. AJIIOMUHUMN CIIOCOOCTBYET YBETUUYEHUIO MPOYHOCTH, MapraHel]
— CBApUBAEMOCTH, LIMHK — 1e(h)OPMUPYEMOCTH.
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2.1.3.2.3 Tutaun

Tuman — cepebpucmo-oenviii MemaJii, l1e2Kuil, my2oniasKkull, NPOYHbLl, Nid-
cmuyunbiil Memann WIOTHOCTBI0 4505 kr/m3. Braromaps o6pasoBaHMIO 3auyumHOl
NJIeHKU U3 OKCUOd, muman xumudecku odeHvb cmoek. OH IIUPOKO HpUMeHsemcs
B 00J1aCTH BBICOKMX TEXHOJIOTHH (KOCMUYECKAS NPOMbBIUIEHHOCHb, NPOU3600CHIEO
800pYVIHCEHUU, ABUAYUSL, MEOUYUHCKAs MeXHUKa) U B 00JIaCTH MPOU3BOJCTBA_000pY-
008aHUS OISl DKCMPEMAbHLIX 8U008 CNOpMA.

Ceoiicmea. TuTaH uMeeT MPOYHOCTHBIE CBOMCTBA, NPUOIMKAIOLIIECS
K YIy4YIICHHBIM CTajsiM, U COXpaHsIEeT 3TH CBOWCTBAa B JUANa30HE TEMIIEPATyp
300-500 °C. B 3aBucumMocTH OT BHJA CIUIaBa TMPOYHOCTh HA PACTHKEHHUE
cocrasyser ot 300 go 900 H/mm?, Tuman nanonosuny necue cmanu. Temnepamypa
nnasnenus (1168 °C) mumana npesviuuaem memnepamypy niasienus cmaiu. Kop-
PO3UOHHASL CMOUKOCb MUMAHA UCKIIOYUMENbHO 8bICOKA, B 0COOEHHOCMU TIPH BO3-
JICHCTBUH PACTBOPOB X10pUOAd, MOPCKOU 800bL U OP2AHUYECKUX KUCTOM.

Tuman ucnoavsyemcs Kak 8 Yucmom euoe, mak u 6 popme cniasos. B 3aBu-
CUMOCTH OT COJICpKaHUs JICTUPYIOIIUX J00aBOK, TUTAH MMEET Pa3JIMYHbIC CBOM-
ctBa. OCHOBHBIMU J1€2UPYVIOUUMU MEMAJIAMU SIBISIIOTCS. AJIOMUHUL, XPOM, MeOb,
arcene3o, mapaanely, Moauboen.

Tumanoewvie cniagvl NOCTUTAIOT MPOYHOCTH BBICOKOJIETMPOBAHHBIX CTAJIEH,
OJIHAKO noosepeaiomcs o0bpabomke MONbKO C UCNOIb308AHUEM CHEYUATbHBIX
Memo0086, B OOTBIITMHCTBE CIIyYaeB C ONPECICHHBIMA OTPAHUYEHUSIMH.

2.1.3.2.4 bepwunid

Bepunauii umeem nnomuocmo 1820 xe/m® u omuocumes k ne2kum Memaniam,
OH 00J1a/TaeT TaKKe CIeIMaTbHBIMUA CBOWCTBAMH, KOTOPHIE JICNIal0T €r0 BeChbMa MH-
TEPECHBIM 0.1 UCHONb3068AHUS B BBICOKOTEXHOJOTUYHBIX 00JIACTAX, KaK KocMuue-
cKas u asuayuoHuas npomviuiieHiocms. OH IPOHHUIIAEM JIJII PEHTICHOBCKOTO M3-
aydenusi. Yucmoiii bepuniuti xpynok, OJJHAKO B KayeCTBE JIETUPYIOIIEH H00aBKU
B JIPyTHe METAILIBI (HAIIPUMEP, MEITb U CTAJIb), TOBBIIIACT UX TBEPIAOCTh U YCTAIOCT-
HYIO NPOYHOCTh. hepuniuesas nulib épedna 0is 300posbsi. O0paboTka OepusLIus
OCJIOXKHSIETCS TOKCUYHOCTBIO CIUTABOB M TOSTOMY HE MOJKET OBITH IPOM3BEICHA
B YCIIOBHUSIX MAaCTEPCKHUX.
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2.1.4 O01me npaBu/ia NpUMeHEHUs] HHCTPYMEHTOB /151 00padoTKHU

I[eTaJIeﬁ M3 IBCTHbBIX ME€TAJIJIOB

Obpabomka antomunusi 3HAYUTEIILHO OMAUYAemcs 0m 00pabomKu 4epHbix
memannog. 1lpu BeIOOpE TEXHOIOTUN OOPAOOTKHU CIEAYeT YIUTHIBATH CICAYIONINE
MOMECHTHI:

— 00wue npasuia NPUMeHeHUs: UHCIPYMEHMO8;

— obpabomxa popmosaruem 6e3 CHAMUSA CIMPYHCKU,
— 0bOpabomxka pe3anuem co CHAMUEM CIMpPYICKU;

— MexXHUuKa coeOuHeHull;

— csapka.

Texnonocusi 06pabOMKU MamMepuaios Ha OCHOBE MACHUSL 60 MHOSUX CILYUASIX
anano2u4yHa oopabomre aOMUHUSL.

Texnonozcusi obpabomxu mamepuanog Ha OCHOGE MUMAHA 6 HEeKOMOPbIX
001aCMAX 3HAYUMENLHO OMAUYAEMC Om 00pabomKU O0ObIYHBIX COPMOE CMAU.
[Tpu BBIOOpE TEXHOJIOTUU 00PaOOTKH HEOOXOIMMO UMETh B BUJY 3TH OTJIMYUSL.

s 06pabomxu meou u ee Cniasos, AltOMUHUSL, MACHUEBLLX CHIABO8 Cledyemn
UCNONIL308aMb OMOelbHble UHCMpYyMeHmbl. JIFOOBIX KOHMAaKmMos ¢ uyicepoOHbIMU
Memannuyeckumu yacmuyamyu (HampuMep, OoTXoAbl 00paboTKH, HUIM(OBAIbHAS
IIBLTB), 0COOEHHO YePHbIX Memailos, Heo0X0aUMO U30eraTh, Tak Kak 1Mo 3TOM MpH-
YUHE MOJNCEM BO3HUKHY M.

— OKpawusauue oemanell,

— KOppo3usl 8 0emaiu, U320MOBIEeHHOU U3 AIIOMUHUSL, UTU JHCe HA ee NOBEPXHO-
cmu,

— Koppo3susi 6 Oemaﬂu, U320MOBNIEHHOU U3 MACHUECBO20 cniaea, ujiu oice Ha ee
noeepxHocmu.

DTO TmpaBWIO CileAyeT 0cobo coOoaaTh Mpu 00pabOTKE MOBEPXHOCTEH.
B o0mem u memom, Hampumep, uemxu, ¢ TTOMOIIBI0 KOTOPBIX IPOU3BOIUTCS
obpabomka oOemaneu U3 KOPPOZUOHHOCMOUKOU CMAIU (MACHUEBbIX CNIABOB),
JOJDKHBI OBITh TAKKE U320MOBJIEHbL U3 KOPPOZUOHHOCMOUKOU CMATU (UU IAMYHU,).
WUHCTpYMEHTBI (HanuibHuKuy, wiiu@osaibHblil Mamepuan), ¢ NOMOWbIO KOMOPbLIX
npou38oo0umcst 0Opabomrka npoCcmoll Cmaiu, Heab3sa HPUMeHAmb OJisi 00PaboOmKuU
yeemmuvlx memannos. llpu xpanenuu ysemuvie mMemaivi JOIKHBI OBITh OMOEIeHbL
OT JPYTUX METAIJIOB HOOKIAOKAMU U NPOKIAOKAMU.
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Oopabomka popmosanuem 0e3 chamus cmpyyicku. lleemnvie memasivl
B OOJIBIIIMHCTBE CBOEM OUYEHb XOPOIIO 1008epeaiomcs popmosanuio 6e3 CHAmMus
cmpyaxcku. Ipu gpopmosanuu be3 cusmus cmpyscku (eubka, wmamnoska, 2nyooxas
8bIMAIHCKA) TIPOUCXOIUT XOJOIHOE YIpOYHEHHE. EClii Takoe XOJ0IHOE YIIPOYHE-
HUE HEXXEJIATSIIbHO WIIH 3TOMY MPEIATCTBYET Moceayomias 00paboTka, ero MoxHO
YCTPAHUTH MPOMEKYTOUYHBIM OT)KUTOM C TIOCIICTYIOICH 3aKaIKOM.

Yucmoiii mumar xopouio Oeghopmupyemcst, mumanogvle Cniagbl M3-3a NX
XPYIKOCTH UMEIOT O0Jiee HusKue xapakmepucmuku oegopmupyemocmu. BozmMoxxkHa
KoeKka Tipu TemMiieparypax oxoio 700 °C & cpede 3awumnoeo 2asa.

Oopabomka pe3zanuem. Menvwas npoyHocmv U meepooCmb YBEHHbIX
Memanog TO3BOJSIOT NpuMeHeHue OONbUUX CKOpocmell pe3anus TP UX o0pa-
ootke. Ilpu ceeprenuu i mokapHou oo6padomke 0ObIYHO IPUMEHSIOT IMITUPH-
YECKOE NPABUIIO: YACHOMA 8PAU4EHUA YBEIUYUBACMCA 8 084 PA3A NO CPAGHEHUIO
C uacmomou 6pauieHus UHCMPYMEHmMAa NpU MeEXHO02U4ecKoil oobpadbomke
CMaabHbIX Oemaneil.

Antomunuii, meOv, YUHK U OPOH3A AGTAIOMCA MAMEPUATAMU, 0OPAZYIOUWUMU
npu ceepienuu OIUHHYIO CIPYXHCKY, TIO 3TON NPUYMHE NMPU CBEPIECHUU TpedyeTrcs
IPUMEHEHUE CBEPJI C OOJBIIMM 3HAYEHUEM MOINEPEYHOro MnepeaHero yria (yria
CTPYXEUYHOU KaHaBKW). JlamyHHble cniaswvl umeom KOPOMKYIO CHPYAHCKY U TIO-
TOMY TpeOyeTcsl MPUMEHEHNE MEHBIIMX 3HAYCHUI MONMEePEeYHOro NepeIHero yria
Ha pexyled KpoMke HHCTpyMmMeHTa. Ceéuney u 071060 CKIOHHbL K CMA3bl8AHUIO
U K 00pa308aHuI0 HApoCma Ha pedxicyulem UHCmpymeHnme, YTo MOXKHO YCMpaHums
UCIIOJIb30BAHUEM CMA30UHO-0XAAHNCOAIOUEU HCUOKOCTU.

AntomuHutl CKJIOHEH K 00pa30BaHUIO HAPOCMA HA pexcywem UHCMpYMeHme,
YTO MOXKHO YCMPAHUMb UCHOAb308AHUEM CMA30YHO-0XIANCOAIOWEl HCUOKOCTU.
[TpumeneHne criennaaTu3upOBaHHOTO HHCTPYMEHTA C TOKPHITHEM HUTPHIOM TUTaHA
1 0€3 CMa30YHO-0XJIAXKAAIOLIEH KHIKOCTH HEBO3MOKHO: U3-3a CX00CMBa HUmpuoa
MUMaHa u antroOMUHUs.

[Ipu npoBeneHnU TOOBIX BUJIOB 00padomku pesaHuem HeoOXOAUMO UMETh
B BUJY, UTO MAZHUEBAS CHIPYIHCKA 5671eMmCsl 20pIoYell U MAZHUEe8as Nblib s16/5-
emcs 83pble0onacHou. J{si yMEHbIIIEHHS] OAaCHOCTH 00pabOTKy pe3aHUEM CIeAyeT
MPOBOJIUTH TAKKM O0pa30oM, YTOOBI BOHHUKAIOIIAS MPU ITOM CTPY>KKA M YaCTHUIIBI
ObUIM OBUTM KaK MOXKHO Oouibliiero pasmepa. llpumenenue 800bl B KaueCTBE
COCTaBHOW YaCTH CMAa304YHO-0XJIAXKIAIOIIEH KUIKOCTH UITM OTHEracsIlero CpeacTBa
He_0onyckaemcs, Tak KaK C 2opAwuUM MacHuem OHA CIIOCOOCTBYET 0Opa308aHuUio
83PbIBOONACHOU CMECU.

Ilpu obpabomke mumana HeobX0O0UMO cledumv 3a 3AMOYKOU UHCHIPY-
MeHma, TPaBUIbHBIM 8b100pom noodauu v oopazoeanuem cmpyxycku. Ciennainzu-
POBaHHBIN UHCTPYMEHT JUIsl 00pabOTKM HEOOXO0IUMO BHIOMPATH C YYETOM HAJIMYUS
OOJBIINX HATPY30K.
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[Ipu napezanuu pe3vovt npeonoumernue He0OXOIUMO 0MAasamy Hoaee Kpyn-
HOpAa3MepHOU pe3bbe, TaK Kak Ha MEIIKOW pe3b0e M3-3a HapoCTa YacTHII («3aaupa-
HUE») HAOII0JAI0TCS BJICHHSI H3JI0Ma Ha PEXKYIIeH KpOMKE HHCTPYMEHTA.

Texnuka coeounenuit. Ha demansax uz ysemmuvix Memasiog MOTYT HCTIOJb-
30BaThCSl 0ObIUHbIE COeQUHUMEbHble daemenmbl. 1Ipr 3TOM ClleyeT y4uThIBATh,
YTO OHU QO0JIHCHBL U320MABIUEAMbCSL U3 MEX JHCe MAMEPUaIos, Ymo U COCOUHACMbLE
DJleMeHmbl, WA KE U3 KOPPOZUOHHOCMOUKUX cmaJell BCIEICTBUE OMaCHOCTH BO3-
HUKHOBCHHS KOHTAaKTHOH KOPPO3HH.

Ecmu B coedunenusx WCTONB3YIOTCS cmaibhble Oemanu, HEOO0XO0IUMO
omoenums COCIUHUTEIBHBIC 3JIEMEHTBI JIPYT OT JPYTra U30IUPYIOUWUMU NPOKIAO-
Kamu 80 uzbedcanue KOHMaKmHoU KOppo3ul.

[Ipu sTom crenyer usbecams 00pazosanusi y3Kux nycmom, B TOM YHUCIC
MeHcOy OOHOMUNHBIMU Mamepualamu, Tak Kak OHH CIIOCOOCTBYIOT BO3HHKHOBE-
HUIO Wenesoll KOppo3ull.

B nocneqnee BpeMs Bce MUPE UCHOAb3YIOMCS Kleegble COeOUHeHUs, Y KOTO-
PBIX MOYKHO M30€XKaTh HEJOCTATKOB, CBSI3AHHBIX C 00pa30BaHUEM KOPPO3HH.

Csapka, naitka. bonvuwuncmeo yeemuvlx Memaniog MOXKHO C8apusamy
¢ NpuMeHeHueM asmo2end, OJJHaKO0, KaK MPaBUIIO, IIMPOKO UCIIONb3YETCs MexXHUKA
navxu. IIpu 3TOM ucnonv3yromes Kak HuzskomemnepamypHule npunou (Msaekue npu-
nou) Ha OCHOBe CBUHUA U 01108d, TaK U 8blcOKOmMeMnepamypras natika (naika c uc-
MOJIb30BAaHUEM TBEPJOTO TPHUIION) C JIAMYHHbIM, MEOHbIM Ul CepeOPAHbLIM NpU-
noem. Meodb, KOTOpas TIOJBEPTaeTCsl ceapke Uiu nauke meepobiM NPUNOeM,
He 00J1)CHA UMemb 8 ceoem cocmaege Kucaopooa. Jlaxe nebonvbuioe Koauyecmeo
KUcnopooa 6 meou BCTyNAeT B PEAKIUIO C BOAOPOJOM Ia3oB, 00pa3yrouuxcs npu
CBapKe WIH TMaiKe, YTO MPUBOJIUT K TIEPEXOAY B Xpynkoe cocmosinue meou (BOmo-
POJIHOE OXPYITYUBAHNUE).

bonvwmuncmeo aniomuHuesvix U MAZHUEBHIX CHIABOE CEAPUBAIOMCA
Xopouio, BMECTE C TE€M OHHU CKJIOHHBI K TIOSIBJICHHIO CBapHBIX HAIPSKECHUN
u nedopmarii IpU HE COOTBETCTBYIONIMX IapaMeTpax CBapKu H3-3a 0oJiee
BBICOKOTO Kod(duitnenTa TemioBoro pacuupenus. Ceapka ocywecmensiemcs
UCKTIIOUUMENbHO 8 Cpede 3auumno20 2asa, peumyiiecTBeHHo Mmetogamu MIG (0y-
20845 C8APKA NAABAWUMCSL dNleKmpodom 6 cpede unepmnoeo 2aza) u WIG (TIG)
(0yeosas ceapka nennassiuyumcs 601bPPAMOBHIM IJEKMPOOOM 8 UHEPIMHOM 2d3€).
[Tpu 06pa3zoBaHUU TOJICTHIX CBAPHBIX IITBOB 3TO MOKET IIPUBECTH K UX IMMOPUCTOCTH,
€CJIM HE TIPUMEHSATH MOAXOASAIINX METOI0B CBapKH (BBICOKOYACTOTHOE HAJIOKEHUE,
UMITYJIBCHBIA METOJI CBapKH ).

Ceapka mumana, 3a UCKIIOYCHHUCM TOYCUHOM CBApKH, JOJKHA ocyuiecme-
JIMbCA 6 OCHOBHOM 6 cpede 3aumHo2o 2asd, Tak Kak paCHHaBHCHHBIﬁ THUTaH BOC-
INPpUHUMACT 00JIBIIIOE KOJUYECTBO KHCJIOpOJa U a30Ta, 4YTO BCACT K yeeauueHuro

XDYNKocmu.
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2.1.5 3akpenusiromuii marepuaJ 1

3aoanue 1.1
|. 3anmosiHuTE CXEMY:

1. B mycThIe KOJIOHKY 3aIUIIUTE BUbBI CTAJIEH:

Crauab

2.B ITYCTBIC KOJIOHKH 3alIMIIUTC I'PYIIIIBI cTajei B 3aBUCUMOCTH OT UX CTPYKTYPBI:

Crtpykrypa craau

I1. BbiOepuTe 01MH NPaBUJIbLHBIN OTBET U 00BeAUTE:

1. HuzkoserupoBaHHbIE CTaIU COAEpKAT JETUPYIOIInEe J00aBKU J0:
a) 5%; 6) 7%;
B) 9 %;

OrtBer:

2. Bo3HHKaeT 0MmacHOCTh BOCIUIAMEHEHHUSI CTPYKKH TIPU 00paboTKe:
a) aJIIOMUHUS; 0) BBICOKOKAYECTBEHHOW CTalu;
B) MarHus; r) THUTaHa.

OrtBer:
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3. Cm1aB U3 MeIU U [IWHKA HA3bIBAETCH:

a) Opon3a; 0) JaryHs;
B) KpacHas JaTyHb; r) Hel3uns0ep (ayibnaka).
OrTBeT:
4. CniaB U3 MEJIM M 0JIOBA HA3bIBACTCH:
a) OpoH3sa; 0) JaTyHb;
B) KpacHas JaTyHb; r) He3unpoep (asbnaka).
OtBer:

I11. BbiOepuTe HECKO0JIbKO NPAaBUJILHBIX OTBETOB U 00BeIUTE:
1. Ha cBolicTBa cTanu BAUSIOT JETUPYIONIUE T00aBKU:

a) HUKEJb; 0) wmonuOeH;

B) QJIIOMUHUN; I) CBUHEIL,

) KOOabT.

OTBeT:
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2.1.6 IIpoBepka cTeneHn YCBOCHHSI MaTepUasia

l. le/IBeIlI/ITe B COOTBETCTBUC

1. Ipusenute B COOTBETCTBHE (CTPENKAMM) BU MaTEPUAA U JJIMHY CTPYXKKH, I10-

Jy4aeMoU IIPH €To CBEpPJICHUU:

3aoanue 1.2

Buo mamepuana

Jlnuna cmpyarcku

1. AnroMuHM A. Kopotkas
2. JlaTyHb b. Cpennsis
1. Cranb B. lnunnas

I'. Beepoobpaznas

2. [IpuBenuTe B COOTBETCTBUE (CTPEIKAMU) IPYMIbI KOPPOZUOHHOCTOMKOM CTalu 1

HNX CBAPUBACMOCTD!

OrtBeT:

N

Vi

[ pynnvl KOppO3UOHHOCMOUKOU CMaau

Ceapusaemocmn

1. MapTeHcuTHbIE

A. Xopormas

2. ®eppuUTHBIE

b. Huskas

3. AyCTEeHUTHBIE

B. He cBapuBarorcs

I'. I[Ipn npuMEHEHUH CIIEIIUATBHBIX
AJIEKTPOJIOB
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I1. BoiOeprTe HeCKOJBKO NPABUIbHBIX OTBETOB U 00BeNTE:

1. IIpu 0OpaboTKe KOPPO3MOHHOCTONKOMN CTaIM pEe3aHHEeM MOSBUBIINECS [BETA I10-
0€XKaNOCTH YCTPAHSIOTCS:

a) TOJMPOBAHHEM;
0) TpaBlICHHEM;
B) 1UIM(OBAHHUEM.
Otser:

2. ITox Bo3AeiicTBHEM BHEITHEH CPEIbl HEPIKABEIOIIAS CTANIb 3apicaseent B MECTax
€r0 COIPUKOCHOBEHUU C METAJIIOM:

a) aJOMUHUI;
0) KOHCTPYKIIMOHHAS CTaJIb;
B) Me/b;
r) IIMHK
Otser:

I11. JonosinuTe nmpeaJio:keHune HeaocTaOmed nHpopMaueii:

1. O6paboTKy KOPPO3UOHHOCTONKON CTAIM MMPOU3BOJAT IIETKAMU, U3TOTOBJICH-
HBIMH U3 CTaJIH.
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3 JIEKTPOUHCTPYMEHTDI JJI51 CBEPJIEHUSA

3.1 MoayJsb 2 «OcHacTKa 1J151 CBEpPJIEHHSI»

YueOHblil MaTepua 2

3.1.1 O6uue cBeaenusi 00 OCHACTKe J1JIs1 CBEPJIeHHs

CaepJieHne — 370 00pa30BaHUE CBEPIIOM CKBO3HOTO HJIM TITYXOTO IIJIUHAPH-
4EeCKOI0 OTBEPCTHUS B 00padaTsiBaeMoM MaTepuaie (puc. 3.1).

1) 2) 3)
1 - cxso310€ ceepieHue; 2 — PA33€HKOBKA, 3- C6ePJIEHUE 2TIYX020 OmeepCniusl

Pucynok 3.1 - Ceepnenue

OcHOBHBIC BUIbI CBEPJICHUS.

— CKB03HOe ceepienue (4epe3 3aroTOBKY);

— ceepnenue enyxoeo omeepcmus (TTyOMHA CBEpJICHUS HE IMPEBBIIAET TOJ-
IIMHBI MaTepuaia);

— 2nybokoe ceepaenue (TyOMHA BBICBEPJICHHBIX OTBEPCTUM Oojiee ueM
B 5 pa3 MpeBbIIIAET TUAMETP CBEpJa).

B JAOINOJIHCHHUEC K OCHOBHBIM BHJaM CBCPJICHUS CYIICCTBYIOT AOIMOJIHHUTCIIbL-
HBIC BApHWaHThI CBCPJICHUSA:

— ceepieHue 8 meepoom mamepudaie,

— paszeepmuléanue npeosapumenbHo NPoCceepPIeHHbIX OMEePCMulL
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— KOHUYeCKO€ 3€eHKOBAHUE BbICBEPTIEHHBIX omeepcmud.
Hanbonee BaxKHBIMHA Kpumepusimu OJis1 CBEPJICHUA ABJIAIOTCA:

—  8bIOOP NOOX00AULE20 C8epd;
— 6b100p ckopocmu pesanusi (CKOPOCTH BpallleHus);
—  8bIO0P COOMBEMCMBYIOWE20 VYCUNUSL NOOAYU.

Yka3aHHbIC KPpUTCPHUH HOJIKHBI OBITH OIITUMHU3UPOBAHLBI 110 06pa6aTI>IBae-
MBbIN MaTcpuall. I[JISI TOro, YTOOBI BI>I6paTI> OIITUMAJIBHOC CBECPJIO, CKOPOCTDL Bpallic-
HHUA U IIPUIIOKCHHOC OABJICHUC, HYKHO YUHUTBLIBATDb!:

— 8 KAKOM Mamepuaie HyJHCHO C8ePIUmb omeepcmue;
—  Kakotl ouamemp omeepcmusi HeoOXo00UMO NOJYHUMNb,
—  A8/18emCs U NPOCEePaUBAeMOe OMBEPCUE CKBOZHBIM, 2IIVXUM UTU 2TIYOOKUM.

CumBoMYecKre 0003HAUYCHUS CBEPJI IPUBEIICHBI B npunoxcenuu B.

3.1.1.1 IIpouecc cBepieHust

Ilpouecc ceepnenus SBNSCTCA PE3yJIbTaTOM OdasieHuss TOAaun (JIBIKCHUS
MOJIauN) U 8pawamenbHo20 0sudiceHus (IBUXKEHUS pe3anus). VX BiusHuEe cOCTOUT
B ClIeIyIolEeM: dagrenue (0Aava) sacmasisem pexylyro KPOMKY CBEPJIa HPOHUK-
Hymb B oOpabaThiBaeMblii Matepuall. [loMuMO 3TOTO, 8pawamenvHoe OudiceHue
(IBMXKEHUE pe3aHus) epaujaem ceepsio U momMoraeT 0OKOBOM MOBEPXHOCTHU PEKY-
el KpOMKHU TPOJIBUTAThCS B MaTepuasl. TeM camMbIM Mmamepuanr ompezaemcs: B
BUJIC CIpYiceK, KOTOpBIE OJ1aroaps BpanaTeTbHOMY JBIKSHUIO M TECOMETPHUH CITH-
panu cBepia (CTPYKEUHbIE KaHABKHU) YOAIA0MCs U3 BHICBEPIICHHOTO OmMEepCmusl.
Pewarowum pakmopom ona onmumanvrno2o npoyecca céepieHus A611emcs 2eo-
Mempusl ceepaa.

3.1.1.2 T'eomeTpus cBep.Jia

T'eomempuro ceepna (puc. 3.2) 00ObIYHO OMPEACIIAIOT KaK KOHCTPYKIUIO pe-
KYITUX KPOMOK cBepiia. TpH pexyIine KpOMKH SBJISIFOTCS Han00JIee BaXKHBIMU:

1) enasnas pescywas kpomka,

2) peosicywee pebpo;
3) 6cnomocamenvbHas pexicywas KpoMKdA.
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Ux s dexTruBHOCTH 6a3UpyeTCsl Ha COTIACOBAHUU YIJIOB PE3aHMs, U3 KOTO-
PBIX CIIEYIONIUE MTapaMeTPhl OMPEIEINIAIOT KIacCu(DUIUPYIOIINE PU3HAKH:

—  Yeol npu eepuiuHe (Y201 3amouKu);

—  3a0HUIL Y20,

Y20/l N00beMA CMPYIHCEYHOU KAHABKU (NepedHUll Y2oi);
— peodicywas 4acme.

3
) . l;iﬂ
3
2

1 - yeon npu eepuiune; 2 - 3a0Hutl yeon, 3 - y2eon noovema CmpyicedHol KaHaeKu

Pucynox 3.2 - 'eomempus ceepna

I'nasnas pesxcywiaa kpomka omseuaem 3a npoyecc ceepienus. CnupaibHoe
céep/io BcerJa CHaOXKEHO 08YMs TIABHBIMH PEXYIUMHU kpomkamu. OHU CBSI3aHBI
MEXKy OO0l nonepeuroti pesxcyweti kpomkot (puc. 3.3).

D ==

1—06e ocnoseubie pescywue kpomku, 2 —8CnOMO2aMeNbHASL peXCyujas KpoMKa, 3 — nonepeu-

Hasl pedrCyuas KpOMKa

Pucynox 3.3 — Peorcywgue kpomxu ceepaa. I naemnvie pexcyujue Kpomru
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Xapakrep 3aTOYKH PesKyIIMX KPOMOK

Haubonee npoctoit opMoil pexyiux KpOMOK SIBISIETCS KOHYCHAas 3aTOUKA.
(cm. puc. 3.4a). Tlpu takoii hopMe mepexo MEXAY ABYMS PEXYIIUMUA KPOMKaMH
OCYILIECTBIISIETCS OCPEICTBOM TaK Ha3bIBAEMOM MEPEMBIUKH.

[lepembIuka pacroyiokeHa Ha CPeJHE OCH OCTpHsI CBepia U 3a CYET 3TOTO
(To4TH) HE UMEET OKPYKHOU CKOpOoCTH. briarogaps 3ToMy 00CTOATEIBCTBY H «TY-
noit» pexyiiel Gopme mepeMbIuka He Y4acTBYET B CaMOM IIPOIIECCe CBEPJICHUS,
a JIMIIb TPETCS 0 TIOBEPXHOCTh MaTepraia U OTOJBUTAET ero B cTopoHy. Kak cien-
CTBUE, PU IICHTPUPOBAHUU OTBEPCTHUS CBEPJIO HE MOTYyYaeT TOYHOU OPUEHTAIINH U,
HECMOTpSI Ha Pa3METKy KEPHOM, €ro MOKET YBOJAWTH B CTOpoHY. [Ipu oObraHOM
CBEPJICHHH TPEHHUE TIEPEMBIUKH JIOJDKHO TIPEOI0JICBATHCS 32 CUCT YBEIUUCHUS YCH-
st HaxxuMa. Ha amo pacxodyemcs 0o 60 % om obwezo ycunusa! Bo3pactaer cre-
NeHb HarpeBa M yMeHbIaeTcsl padouas nojava. [1o 3Toil mpuunHe cBepia c nepe-
MBIYKOM CJIETyEeT UCIOJIb30BATh TOJIBKO JJI pACCBEPIUBAHUS TIPEIBAPUTETHLHO TPO-
CBEpJICHHBIX O0TBepcTHil. [Ipy 3TOM AuamMeTp npeaBapuTesIbHO IPOCBEPICHHOTO OT-
BEpPCTHUSl JOJKEH COOTBETCTBOBATH IIMPHUHE MEPEMBIYKU CBEpiia, UCIOIb3YEMOTO
JUTSL pacCBEPIUBAHUSI.

SCIOBIH &
A

a - KOHycHas 3amouka, 6 - noomouennas nepemviuxa no DIN 1412 A; 6 - noomouennas nepe-
MbIYKA € UsMeHeHHOU 0cHo8HOoU pedicywell kpomkou no DIN 1412 B; 2 - kxpecmoobpazuas
samouxa no DIN 1412 C; 0 - kpecmoobpasznas 3amouka co cneyuaibHol noOmoyKol;

e - 3amouyka 015 oopadbomku cepozo uyeyna no DIN 1412 D, o - yenmpupyrowee ocmpue
no DIN 1412 E

Pucynox 3.4 - ['eomempus pexcyuux KpoOMOK CRUPATbHBIX CEEP
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Jpyrumu BO3MOXKHBIMH (OpMaMU  SIBJISIIOTCS  3aTOYKA C TMOATOYCHHBIM
OCTpHEM (cm. puc. 3.46, ) uiu kpecTooOpa3Has 3atouka (puc. 3.42). Takue Gpopmbl
SBJIAIOTCS 00JIee TPYJOEMKHUMHU B U3TOTOBJICHUH U, KaK CJIEJICTBUE, MPUBOJIAT K YI0-
poxkanuio cBepia. OJHAKO OHU TMO3BOJISIIOT M30€kKaTh HEIOCTATKOB, CBSI3aHHBIX
C HaJIMYUEM TepeMbIukh. bojee BhICOKOE KaueCTBO OTBEPCTUM, MEHBIIIEE YCUIIHE
cBepiieHus (KaK CJIE/ICTBUE, yBEIIMYCHHE CPOKa CITy>KObI) BMECTE C IMOBBIIIEHHOM pa-
Ooueii mogaueit OKymaroT BRICOKYIO CE€0ECTOMMOCTD Y Ke TOCTIE TPOCBEPIUBAHUS HE-
CKOJIBKUX OTBEPCTUHI

Camoe 00nbIIOE Bpeumyusecmeo ceepii ¢ Kpecmoodpa3Hoii 3amouKoil 1pu
WX UCIOJB30BAaHUU C PYYHBIMHU SJEKTPOIPEISIMU 3aKIIOYACTCS B 3HAUYUTEIIHHO
MEHBIIIEM YCHJINHM HaKUMa, MOCKOJIBKY 3TO YCUJINE JOJKHO MPUIAraThCsi BpYUHYIO
U HE MOET OBbITh YBETMYEHO 3a CUET phluara, Kak B CTAIIMOHAPHBIX CBEPJIMIBHBIX
CTaHKax.

Yzon npu éepumune (Ws). B ciupaibHOM cBeplie yeon npu eepuiune Heooxo-
JIIM, 9TOOBI CBEPJIO CMOTJIO IIEHTPUPOBATHCS B 00padaThiBaeMO AeTau. Y201 00.1-
Jicen eceeoa bbims Menble 180°.

—
™

Ws = 135 % Ls = manenvkas, omeoo menia mehvuie, OpueHmayusi iydue;
Ws=90% Ls= bonbwas: omeoo menia 6o1vue, opueHmayus Xyxnce

Pucynox 3.5 - Ceepnenue memanna u niacmmaccol. I’ eomempus pescyujeti KpoMKU ceepia

bonvwun yzon npu epmmne (Ws) (puc. 3.5) o3HayaeT, 4TO pedxrcyusas
kpomka (Ls) kopoue, 910 KPyTAIIMI MOMEHT, HCOOXOAMMBIH /IS CBEpJia, MEHBIIIE,
U 3a0HUE 2PAHU C8ePaa 6X00Am 6 MAmMepual parvuie, 9To 00SCIIeYHBACT JTYUIIIYO
MOYHOCMb HANPAGIEHUsL C6epPid BO BpeMsl HaYaIbHOM (a3bl cBepiieHus. Tem caMbiM
ymenvuaemcss WA (PAKTUICCKU YCMPAHAemcsi BEPOSTHOCTb  «3AKIUHUBAHUSLY
CBEpJia B TOHKOM JINCTOBOM METaJljIe.
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Manenvkuii y2on npu eepuiune obecneuugaem 0Oonee ONUHHYIO DEHCYUYIO
KPOMKY, 4TO Yayuuiaem menioomeod. ITO BBITOAHO ISl 21yO0K020 C8epaeHUs.
Hamnpasnstomye rpaiy BCTYNarOT B AEUCTBUE MO3XKE, YTO OCIOKHAET OPUEHTALIUIO
CBEpJla Ha HAYaJIbHOM y4acTKe cBepieHusa. CkgosHoe ceepieHue 8 mOHKUX MemaJ-
JIUYeCcKUX JINCTaX 4acTO COMPOBOKIACTCA «3AKIUHUBAHUA» C8epJid B JINCTOBOM Me-
Tase.

Cmanoapmmuowie y2nnl ipy BepiuHe paBHsitorcs 118° (yHuBepcanbHbIN yromi
JU1s1 6oJiee MIITKMX MaTepuaioB) 1 135° (Gosiee mpeAnoOYTUTENbHBIN SIS TBEPIbIX
MaTepuaJioB). MHbie yribl IpU BEPIIMHE UMEIOT CKOpEE OTpULIaTEIbHbIE CBOMCTBA
Y UCIOJIB3YIOTCS TOJIBKO JJIsl CHIEIIUATbHBIX CIIy4aceB.

s meepovix mamepuanos (yroa npu Bepmune Ws = 135°):

KOPOTKasl pexyInas Kpomka Ls;

0oJee HU3KHI TEINIOOTBO/I;

JIETKOE 3acBepiiMBaHKe (JIydIlle TOYHOCTD HAIPaBIICHUS CBEPJIa);
HE00XO0MMO MEHbIIIEeE YCUIIHE.

s msiekux mamepuanos (yros npu Bepiuae Ws = 90°):

¢ JUIMHHAsA peXyIlas KpoMka Ls;
® XOpOLIMHU TETUIOOTBO/;
® [UJIOXO€ 3aCBepiHMBaHuE (XyKe TOYHOCTh HAMPABIICHUS CBEPIA).

3agHuii yroJ

3aonuit y2on naet BO3MOKHOCTb PEXKYILEH KPOMKE npoHukams 6 obpabamul-
saemyro fAeTaib. bes 3aHero yriia pexyiiasi KpoMKa CKOJIb3uiia Obl 10 MOBEPXHOCTH
oOpabaTbiBaeMOM JIeTaau, He MMPOHUKAsk BHYTPh €e. 3aJHui yroi o0pa3yeTcs 3a30-
POM PEXKYIIUX KPOMOK CBEpJIa, HCTIOJIb3yEMbIE YIibl: 5°—12°.

Ecnu 3aiHuid yroJ CIIMIIKOM OOJIBIION, TO €CTh €CIIU 3230 PEKYIIEH KPOMKH
CJIMILIKOM OOJIBILIOHN, TO PEXKYIasi KPOMKA MOXET MPEXIEBPEMEHHO M3HAIIUBATHCS
MOJ1 HAarpy3KOM UM J1axke BbIpbIBaThcs. CylIecTBYET JOMOJHUTENbHAS OMaCHOCTh B
TOM, 4TO peXylasi KpoMKa OyJeT 3aCTpeBaTh B MaTepualle U3-3a HU3KOTO COIpPO-
TUBJICHUS PE3AHUIO.

Yroa nogbema CTpyKe4HO KAHABKH

VYron noxgbeMa CTpy>KEUHOW KaHABKH (MOMEPEUYHBIA MEPEAHUN Yrodl) pexy-
1€l KPOMKH CBEpJIa ONpeAessaeTcss pabouuM yIiIoM B MEpeAHEN MIIOCKOCTH PEXY-
1Iero MHCTpyMeHTa (OOKOBBIM NEPEHUM YTIIOM) criupaiu cBepia. OH OKa3bIBaeT
pelaronee BIUsHUE Ha GOpMHUpPOBaHHE U yIaleHne CTpyKKH. [loaTomy yron noab-
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eMa CTpY>K€YHON KaHaBKHU BbIOMPAETCS B COOTBETCTBHU CO CBOWCTBaMU 00padaThI-
BaeMoro Matepuana. Tpu Hanbolee 8asxcHbix muna yaia 0003Ha4aomes CUMEOIAMU

N, Hu W (puc. 3.6).

Jlyist 00111ero NMpUMEHEHUsl, TPEUMYIIECTBEHHO ISl 00pabOTKU pa3IMYHbIX
TUIIOB KoHCcmpYKyuouHoti cmanu (TBepaoctbio 500-1300 H/MM?), msekozo cepozo
YyeyHa, YEemHuIX Memaiilos CpeHer TBEpIOCTH BEIOMPAIOT CPETHUN YTOJI MObemMa
CTPYXEUHOM KaHaBKH, KOTOPBINA cocTaisieT oT 16° 10 30°. COOTBETCTBEHHO Takue
cBepiia oTHocsTCs K muny N (puc. 3.6a).

«Msrkue» marepuajbl, TaKME KaK aJIOMHUHUI U MSITKUE aTIOMUHHEBBIC
CIUIaBBI, IUHK, BA3KWE U TEPMUYECKU YIIPOUHEHHBIE JIecKUe Memaivl, MeIb, Poc-
dopuctast OpoH3a, CIIJIaBbl HA OCHOBE MEJIU U OJIOBA 00Pa3yIOT OJIUHHYI0 CHIDYHCKY
U MO3TOMY TpeOyIOT OOJIBIIOTO yria MoAbeMa CTPYKEUHOU CIUPaTbHONW KaHABKH,

KOTOPBIN MpUOIM3UTENbHO cocTaBisieT oT 35° 1o 40°. Takue cBepia OTHOCSTCS K
muny W (puc. 3.60).

Yy [MonepeuHbiii nepeaHuii yron 35°-40°

'* Monepe4Hbiit nepegHuii yron 16°-30°

a) 0)

Y MonepeyHsiit nepeaHuit yron 35°-40°

a - obwviynoe ceepno, mun N; 6 - ceepiio ¢ KOpomKum uiazom cnupanu, mun W, 6 - ceepio ¢ bonvuium
wazom cnupanu, mun H; 2 - ceepno ona anybokozo ceepaenus, mun ATN

Pucynox 3.6 - Cnupanvusie céepna. I eomempus chupanu/nonepeynsiii nepeonuil y2oa

«TBepabie» MaTepuaJibl, Kak, HaI[pUMEp, JETUPOBAaHHAS U BHICOKOJIETUPO-
BaHHas cTanb (TBepmocThio 1300 H/MM? M BhINIE), cOpTa JIaTyHH, MarHHUEBBIE
CIUIaBbl, O0Pa3yIOLIUE KOPOMKYI0 CIPYXHCKY, TPeOYIOT HEOOJBIIOro yIiia 3axo/a,
KOTOpbIH coctaBisieT oT 8° mo 15°. Takue cBepia otHOcsTCs K muny H (puc. 3.66).
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J11s TIyGOKOTO CBEPIJICHUS U MIPH 3aTPYTHEHHBIX YCIOBHIX 00pabOTKH HE0O-
XOJUMO TMPUMEHSTH CBEpiia C MUPOKUMH CTPYKEUHBIMU KaHABKaMU U CKpPYTJICH-
HBIM 33JJHUM YTJIOM. YTOJ 3axoja coctaBisieT oT 35° 1o 40°. Takue cBepia OTHO-
catcsa Kk muny ATN (puc. 3.62).

Xeocmosuxk ceepaa (puc. 3.7) UCTIONB3yeTCS IS pukcayuu céepia B CBEp-
JTUITBHOM nampoue openu. On JOIKEH OBITh CTIOCOOCH nepedasamsv Kpymsujue ycu-
Jiusa 1 00eCIeYnBaTh BHICOKUI YPOBEHb KOHYEHMPUYHOCHU 8PAUCHUSL.

B 3aBucumocTtu ot Oejan u obmacTn IIPUMCHCHUA HanboJIee YacTo IIPUMCHSIC-
MBIMH THUIIAaMH XBOCTOBHKOB SBJISAIOTCA.

- L;MﬂuHaleI{QCKZ/HZ X60CMOBUK,

- uuﬂuHOpuqecm{d X60CMOBUK CO CMYNEeRYaAmbiM nepexodom;
- WéCl’l’lMZpClHHbll:i X60CMOBUK,

—  KOHUYeCKUU X80CMOBUK.

?
¢ O

1 - yununopuueckuii x6ocmosux; 2 - YyuruHOpU4eCcKull X60CMOBUK CO CMYNEHYAMbIM Nepexo-
0om; 3 - wecmuepannslil X60CMOBUK, 4 - KOHUYecKull xeocmosuk (konyc Mop3ze, konyc)

4 \&

0 SS9

@SSO

Pucynok 3.7 - Xeocmosuxu ceepi

Hununopuueckue x60cmoguKu XapaKTEPHbI U MAJIEHBKUX CIHUPATBHBIX
cBepst. OHM HCTIONB3YIOTCS BE3JIE, TJI€ UMEIOTCS BBICOKHE TPEeOOBaHUS K KOHIICH-
TpuaHOCTH. OOBIYHO 3TO KMEET MECTO B 00J1aCTH MeTaIII000padoTku. Jnamerp mu-
JUHJIPUYECKUX XBOCTOBUKOB MOXKET JOXOAUTH 0 13 MM, nHoraa 1o 16 mm.
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MoauduiupoBaHHBIM BapHAHTOM IIJIMHIPUYECKOTO XBOCTOBHUKA SIBIISCTCS
UUTUHOPUYECKUIL X6OCHIO8UK CO CHYNEHUAMbIM nepexooom (MEXaHWYECKU
00paboTaHHbIN). ITO €ro CBOMCTBO IMO3BOJSET BCTABISATH B MATPOH CBEpJIA, TUa-
METp KOTOPBIX OOJIbllIE, YeM AMAMETPhl 3aKMMAaeMbIX B CBEPJIMJIbHBIA MaTPOH
ceepi. IIpedocmepestcenue: XBOCTOBUKH CO CTYIIEHYATHIM MEPEX0JIOM JIOJKHBI UC-
M0JIb30BAThHCS TOJIBKO KaK BPEMEHHOE PEIICHHE, TaK KaK KPYTALIUA MOMEHT, HEOO-
XOJIUMBIH JJ1s CBEpJ OOJIBIIOTO JUaMETpa, 4acTO HE MOXKET MepeIaBaThCs MOCPEei-
CTBOM (DpUKIIMOHHOTO 3alleTJICHHs TPEXKYIauKoBOro natpoHa. Kak Toiapko cBepiio
HAYMHAET NPOCKAIB3bIBATH, IPOUCXOAUT IMMOBPEKACHUE 3aKUMHON CEKIIUU XBOCTO-
BHKa, U TOYHOE BpallleHHE OOJIbIIE HE MOXET rapantupoBaThcsi. Kpome Toro, no-
BPEXK/ICHHBIE CEKIIMM XBOCTOBUKA CBEPJIA UMEIOT OCTPhIE KPOMKH, KOTOPHIE MOTYT
PaHUTH MOJIb30BATES.

Hllecmuzpannvlit x60cmoéuKk OYEHb XOPOUIO NOAXOAWUT I IEperadu
BBICOKUX KPYTSIIMX MOMEHTOB 0JIaroapsi COEAUHEHUIO C T€OMETPUUECKUM 3aMbl-
KaHUEM MEXIYy KyJadyKaMHu CBEPJIMJIBHOTO MaTPOHA U XBOCTOBUKOM, KOTOPOE ITpe-
IATCTBYET MPOCKAIB3bIBAHUIO CBEpJIA. VCIIOIb30BaHNE ECTUTPAHHBIX XBOCTOBH-
KOB XapaKTEPHO JJI CBEPJICHUSI OTBEPCTUI OOJIBIIUX TUAMETPOB B IPEBECHUHE, TIPU
KOTOPOM HEMHOT'O CHM>)KEHHAsI KOHIEHTPUYHOCTD 10 CPABHEHHIO CO CBEPJIAMU C IU-
JUHIAPUYECKUM XBOCTOBUKOM HE HACTOJIBKO Ba)KHA.

Ecnu Tpebyercs nepenaya o4eHb BLICOKOTO KPYTSILETO MOMEHTA U TOYHOCTh
CBEpJICHUS MPU TOMOIIM BBICOKOW KOHIICHTPUYHOCTH, PEIICHUEM SIBIISICTCS TaK
Ha3bIBAEMbIN KOHUUECKUT X80CM06UK (KoHYyc Mop3e). DTO BHICOKOTOYHOE HaIpaB-
JIEHUE CBEpJIa ABJISETCA PE3YJIbTaTOM HCMOJb30BAHUS KOHYCA, KOTOPBIN Mepeaet
KPYTSIIHNI MOMEHT ImyTeM (PUKIIMOHHOTO CIETUICHUSI BCEH €ro TUIONaan MOBEPX-
HOCTH.

MarepuaJjbl AJs1 U3roTOBJIEHUs CBepJ. B oCHOBHOM mamepuan ceepna
JIOJKEH OBITh 0718 meepobimM, uem Mamepuai, KOmopblii HYJHCHO 00pabamuleame.
[TosTOMY c6epi0 M3roTaBIUBAETCS, KaK MPABWIO, U3 UHCHPYMEHMALbHOU CMALU
CIIeIMAIBHOTO KauecTBa. Mcronb3yroTcs Cleayomme munst Cmau:

— xpomosanaouesas uncmpymenmanvhas cmais (CV);
— @blcoKonezuposannan ovicmpopexcyuias cmanp (HSS);
— meepovtil cnaas (HM).

Ceepnia U3 XpOMOBAHAIUEBOW WHCTPYMEHTAJIBHOW CTalM PEKOMEHIYIOTCS
JUIS1 CBEPJICHUS IpeBECUHBI. OHU He 001)CHbl UCNONB308AMbCA 014 C8ePIeHUA Me-
manna.

JInst cBepieHns MeTaia He PEKOMEHAYETCS UCITOJIb30BaTh CBEPJIA, U3TOTOB-
JICHHBIC U3 OOBIYHON MHCTPYMEHTAILHOU cTanu. Takue cBepiia 04eHb OBICTPO yTpa-
YUBAIOT CIIOCOOHOCTH BBIIEPKUBATh TOYHOCTH PAa3MEPOB, 3aTYIUISIOTCA M HE TO-

JATCA OJI1 S9KOHOMHWYHOI'O M IPCHHU3HMOHHOIO0 CBCPJICHHA MCETAJLIA. B HaCTOAIICC
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BpEMsl JJIsl CBEPJICHUS METAJlJIa WCIOJIb3YIOTCA CBEpPJIA TOJBKO U3 6blCOKOKaue-
cmeennoi ovicmpopexcyuwieni cmanu (HSS). Taxue cBepia o0naaaroT 0osiee BbICO-
KOM TBEPIOCTHIO, 4, CIEJO0BATEbHO, CIIOCOOHBI 00Jiee TOYHO BBIIECPKUBATH Pa3-
Mephl. Y HUX TaKKe Jydllle ToKa3aTellb TEPMUUYECKON CTOMKOCTH, YTO MO3BOJISET
paboTath Ha 00JIEe€ BBICOKMX CKOPOCTSX 0€3 MOTEpPh BPEMEHHU.

JI1st 00pabOTKH BA3KUX METAJIOB M TBEPBIX CIIABOB (KOPPO3HOHHOCTONKOM
(neparcaseroweit) cmanu)) MOKHO UCIIONB30BaTh TOJNBKO C8€pJld, U3TOTOBICHHBIC
u3 cniaeoe ¢ cooepicanuem kooanrvma (ceéepra HSS-Co). JlobGasinenne xpoma u
K00abTa yaydiaeT TBEPAOCTh U TEPMOCTOUKOCTH CBEPIL.

Teepovie cnnagbt — 3TO UCKYCCTBEHHO CO3JAaHHBIE METAUIBl C BBICOKUM
coJiep>kaHreM BoJib(ppama M KoOasbTa. OHU MPOU3BOJATCA B IPOLIECCE CIEKAHMS,
YTO JEJIAET MX YPE3BBIYAWHO TBEPABIMH M XpynKHMH. llo 3TOM mprumHe OHHU
UCIIOJIB3YIOTCS TOJIBKO I PEKYLIUX KPOMOK CBEpJl. B pyYHBIX MalllMHax OCHAILECH-
HbI€ TBEPAOCIUIABHBIMU PEXYIIMMHU IJIACTUHAMU CBEpJIa UCHOIb3YIOTCS 1Jis 00pa-
OOTKM HEMETAINIMYECKMX MaTEepPUAIOB, TAKMX KaK KepaMHUKa, CTEKJIO U MaTepUasbl,
apMUpPOBaHHbIE BOJIOKHOM. VX ocoOble cBOMCTBAa ONTUMHU3UPOBAHBI OJaroaaps uc-
IIOJIb30BAHUIO CIIEIUATIBHOM T'€OMETPUM PEXKYIIUX KPOMOK CBEpPJIA IS COOTBET-
CTBUsI 0OpabaThIBAEMOMY MaTepualy.

IHoxpsiTHE CBEp

Jist ymydinenus pabodnx XapakTepUCTHK CBEPJIa Ha €ro MOBEPXHOCTh MOKET
OBITh HAHECEHO CIICIIMANIbHOE MOKPhITHE. barogapst 0oco0oit TBEPAOCTH MOKPHITHS
YMEHBIIIAETCS TPCHHUE, M B PE3YJIBTATE BBIJICIACTCS MCHBIIIE TeIUIa. B kadecTBe 1mo-
KPBITHS B OCHOBHOM UCHOJIb3yeTcs Humpuo mumana (ceepaa HSS-TIN). Tlpu uc-
MOJIb30BaHUU B HEOOJIBIIINX MACTEPCKUX, T/Ie 00paboTKa ocylecTBIsieTcs: 6€3 oxJia-
XKICHUS, CBEpJia C TIOKPBHITUEM M3 HUTPHUAA TUTaHA HENb3s MPUMEHSTH I 00pa-
OOTKH CIIaBOB aJIFOMUHUSA. 32 CUET XMMUYECKOTO CPOJICTBA AIFOMUHUSI U TUTaHA
QTIOMUHUN BIUIABJISETCS B MOKphITHE. OH TNPAaKTUYECKH MTHOBEHHO O0pasyer
HAapOCT Ha PEXYIIUX KPOMKAX M 3aKylMOpUBAET CHHUpan cBepiia. B pesymbpraTe
CBEPJIO CTAHOBUTCS HEMPUTOIHBIM JIJIS TATbHEHUIIIETO UCITOTh30BAHUS.

3.1.2 CBepJia 11 MeTa1000padoTKN

BuTtbie CBCpJIa IIOYTH HMCKIIOYMUTCIbHO MCIIOJB3YIOTCA JIA CBCPIICHUA
OTBCpCTI/Iﬁ B MeTaJljie. DTU pacipoCTpaHCHHBIC IIPHUHAAJICKHOCTH TAKXKC N3BCCTHLI
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MOJ, Ha3BaHUEM «CHUpaibHble cepia». Bo BpeMs MeTaiooOpadOTKU JOJKHbI
coOmo1aTbes CneAyrolre TpeOOBaHMs: BEICBEPIICHHOE OTBEPCTUE JOJKHO UMETh
TOYHBIA pa3Mep, CKOPOCTh BBIMIOJHEHUSI PaOOThl JOHKHA OBITh HACKOJBKO BO3-
MOKHO OBICTpasi, CBEpJIO JIOJKHO UMETh HaCKOJIbKO BO3MOXKHO 0oJiee NITUTENbHBIN
cpok ciuyxObl. Ha 3Tt Tpu TpeOoBaHUs BIMAIOT MaTepual CBEpJia, T€OMETpUs
pexyied KpOMKH M CIOCOO M3rOTOBJIEHUS cBepiia. s cBepiieHuss oTBepCTUid
B ME€TaJlIe HE PEKOMEHIyETCsl MCIIOJIb30BaTh CBEpJia, U3TOTOBJICHHBIE U3 CTaHIAPT-
HOM MHCTPYMEHTAJIBHOM CTaliu. DTU CBEpJia 4epe3 KOPOTKOE BpeMs TEPSIOT TOU-
HOCTh Pa3MEpOB, 3aTYIUISIOTCS U CTAHOBSATCS HEMPUTOIHBIMU IS 3((HEKTUBHOTO
Y TOYHOTO CBEPJICHUS B METaJLIE.

Tunwt ceéepn, UCTIONBb3yEeMbIC ISl METAITIOOOPAOOTKH CTOJIb K€ MHOTOYHC-
JICHHBI, KaK ¥ X oOymactu mpuMeHeHus. B momayne 2 «OcHacTKa IJis CBEPIICHUS
JTAHHOT'O Y4€0HOTO MOCOOUSI OMUCAHUS TOJIBKO HAa0O0JIee BaXKHBIE TUITHI CBEPIL.

3.1.2.1 CnupajnbHoe cBepJio (CTAaHAAPTHOE CBEPJIO0)

Kouncrpykuusi: cimpanbHble CBEpJa UMEIOT JIBE PEXKYIIUE KPOMKH Ha Bep-
IIMHE CBEpJIa U IBOMHYIO CTPY)KEUYHYIO KaHABKY BJI0JIb XBOCTOBHKA (puc. 3.8).

IpuHuun padoTel: 1aBICHUE OIAYU 3aCTABIIAECT PEKYIIUE KPOMKHU CBEpia
Bpe3aThCcsl B Marepual. CTpykeuHble KaHaBKM 00eCIeunBarOT MpaBUiIbHOE yaalie-
HUE U3 OTBEPCTUS CTPYKEK, 00pa3yIOLIUXCS BO BPEMS CBEPIICHMUS.

Ob1acTh NPUMEHEHUSA: CTNaHOapmHble ULl Memaiio0opabomku, CBEPIO
IIPEIHA3HAYCHO JIJIS ITUPOKOr0 KPyra 3aad OT HAMMEHBIIIET0 JI0 HanOOJIBIIETO Iha-
MeTpa MPaKTUYECKU BO BCEX THUIIAX MAaTCPHAJIOB.

Oco0ble cBoiicTBa: yHHBEpCaIbHOE CBEpIO. J[J11 TaHHOTO BUJIa CBEPJIA TPe-
OyeTcsl BRICOKOE JIaBJICHHUE TTOIa4U CO CTOPOHBI TOJIb30BATENISA, €CIIH OHO CHA0KEHO
MOTIEPEYHOM pexyIeit kpoMkoii. CrieruaabHas TeOMETPHsI PEXKYIIEH KpOMKH 00ec-
IIEYMBAET ONTUMAJIbHBIE PE3YNIBTATHI IPU CEEPICHUU PAZTIUYHBIX MEMATLLOE.

CgepJio no merasny HSS-R, DIN 338 (cm. puc. 3.8a)

e CrnupansHoe cBepso u3 ObicTpopexymied ctanu nmo DIN 338: 2 pexymiue
KPOMKH, ITUJIUHIPUYECKUN XBOCTOBHK, 2 CIIUPAIIH;

e IlpaBopexyuiee cniupaibHOE CBepo, Tyl N, ocTpue cBepiaa 118°, gomyck Ha
nuametp hS;

e 3aBasbllOBaHHAs COHpaib CO HUIM(POBAHHON (HACKOM, C MOBEPXHOCTHBIM
YIPOYHEHUEM TYTEM 00paOOTKU MapoM;
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e XBOCTOBUK COOTBETCTBYET IMAMETPY CBEPJICHUSI, LIBET CBEPJIA: YEPHBIN;

e Jlns JErMpoOBaHHON M HEJETUPOBAHHOM CTaIM C MPEJENIOM INPOYHOCTH MpHU
pactspkeHuu 10 900 H/MM?, IBETHBIX METaJUIOB, CEPOTO UYTryHa, TBEPABIX
IUIaCTMACC;

HessSes——w)

a - ceepno HSS-R no DIN 338; 6 - ceepno HSS-G Standardline no DIN 338; 6 - ceepno ¢ wecmu-
epannvim x6ocmoguxom 1/4”no ISO 1173 E6.3; 2 - ceéepno HSS-G no DIN 340; 0 - ceepno
HSS-Co Standardline no DIN 338, e - ceepro HSS-TiN no DIN 338; I - ouamemp ceepaa;

2 - Juamemp xeocmosuxa, 3 - obwas onuna; 4 - pabouas onuna; 5 - OIUHA X60CMOBUKA

Pucynox 3.8 — Cnupanvueie ceépna no memanny

e Bricokas 3macTHYHOCTB Oarojaps TepMooOpadoTKe;

e HesHaunrtenbHass BEPOSATHOCTh M3JI0Ma — OCOOEHHO TIPH CBEPJICHHH OTBEP-
CTUM TUAMETPOM MEHee 6 MM;

o CnupanbHas KaHaBKa C OKCHJIHBIM TIOKPBITHEM Il OBICTPOTO OTBOJA
CTPYXKH;

e Jlonruii cpok ciryxk0b1 Os1arogapsi HEOOXOAMMOM TOJIIUHE CTEPHKHS U UCKITIO-
YUTEIHLHON TBEPJOCTH B paboueii 30HeE;
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TopcroHHas CIOCOOHOCTHh CHUKAET BEPOSTHOCTH IMOJIOMKH, HaIpUMeEp, MPU
IaTaHUM CBEPIIa;
Huametpsl cBepit: ot 1 10 13 mm.

Ykazanue: npu pabote co ceépnamu no meramury HSS-R nHeobxonumo uc-

10JIb30BaTh YHUBEPCAIBbHYIO cMa3Ky (kox s 3aka3a 2 607 001 409).

1/4"

Csepuio no metasury HSS-G (cm. puc. 3.80)

JIns nerupoBaHHOM M HEJETMPOBAHHOW CTAM C MPEAEIOM IIPOYHOCTH IIPU
pactsokenuu 10 900 H/MM?, cTalibHOTO JIUTHS, CEPOTO YyT'yHa, METaJlIIoOKepa-
MUYECKOTO CIJIaBa Ha OCHOBE JKeJie3a, KOBKOTO UyTr'yHa, IIBETHOTO MeTaslia,
TBEP/IBIX MJIACTMACC;

TouHo 3aToueHHOE cBepiio 1o ctaid HSS-G mo3BoisieT CBEPIUTh CO CKOPO-
ctbio Ha 40 % Beime U ¢ HaxkUMOM Ha 50 % MeHbIIE, YEM CTaHJAPTHOE
cBepiio HSS ¢ koHycHOM 3aTOYKOM;

Camol1ieHTpUPYIOIIEECs: OCTPUE CBEpIIa C KpeCTOOOpa3HOM MOITOYKOM Jies1aeT
W3JIUIIHUM TIPEJIBAPUTEIbHOE KEPHEHUE WIM CBEPJICHUE OTBEPCTUHN JTUAMET-
poM 10 10 mwm;

Ceépma HSS-G wsroraBimmBaroTcs B JBYX ucnoigHeHusx: Topline
u Standardline. Ceépra Topline oTBeYarOT caMbIM BBICOKMM TPEOOBaHHSIM,
crangapTHbie ceépaa Standardline npeaxasHaueHs! 11 IPOPECCHOHATBEHOTO
IPUMEHEHUS,

Huametpsl cBepi: oT 1 10 16 MM.

CgepJio nmo merainy HSS-G, DIN 338 ¢ mecTurpaHHbIM XBOCTOBHKOM

(mrorima) (cm. puc. 3.88)

Oco60 TouHO 3aToueHHOE criupasibHoe cBepsio HSS mo DIN 338;
[IpaBopexyltiee cnupaibHOE CBEPJIO, TUM N, IECTUTPAHHBIA XBOCTOBUK 1/4"
no ISO 1173 E6.3, octpue cBepna 135°, kpecTtooOpa3Hasi MOATOYKA IO
DIN 1412 C, nonyck Ha nuameTp h8;

[ToTHOCTBIO 3aTOYEHHOE CITUPAIBHOE CBEPIIO C HCKITIOYNTEIHHBIM KA4ECTBOM
00pabOTKM MOBEPXHOCTH B COOTBETCTBHUH CO CIICIIMAIbHBIM 3aBOJICKUM CTaH-
TapTOM;

[{BeT cBepa: Oenblif;

JIByxcnupansHOE;

Huametpsl cBepit: 2; 3; 4; 5; 6; 8 Mm.
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Crepaa HSS-G nas merasnua, DIN 340 (cu. puc. 3.82)

e CnupanbHoe cBepio u3 ObicTpopexymiei ctanu no DIN 340: 2 pexyiue
KPOMKH, UINHIAPUYECKUN XBOCTOBHK, 2 CIUPAJIH;

e [lpaBopexyiiee cninpaabHOE CBEPIIO, TUIl N, ocTpue cBepia 135°, kpectoo0-
pasznas noarouka mo DIN 1412 C, nonyck Ha nuameTp hS;

e [loJHOCTBIO 3aTOYEHHOE CHUPAIBHOE CBEPJIO C OKCHIHBIM MOKPBITUEM JIJIS
ONTUMAJILHOTO OTBOJIA CTPYKKH;

e JluameTp XBOCTOBHMKA COOTBETCTBYET JUAMETPY CBEpJICHUS, IIBET CBepJa:
B yIIaKOBKe ¢ 1 mIT. — O€JbIid, B YIAKOBKE C 5 IIT. — YEPHBIH;

e JluameTtpsl cBepa: oT 3 10 13 MMm.

Csepuio no metasury HSS-Co (cm. puc. 3.80)

e CnupanbHOE CBEPJIO U3 JIESTUPOBAHHOM ObIcTpopeskyiei ctanu no DIN 338,
cozepkanue kodanbra 5 %: 2 pexyime KpOMKH, IUINHAPUIECKUI XBOCTO-
BUK, 2 CIIUPAJIH;

o [IpaBopexyiiee cnupaabHOE cBepiio, TUIl N, ocTpue cBepiaa 135°, kpectoo0-
pasnas noarouka no DIN 1412 C, nonyck Ha auameTtp h8;

e [loMHOCTBIO 3aTOYEHHOE CITUPATBHOE CBEPJIO C UCKITIOUUTEIBHBIM Kau€CTBOM
00pabOTKH MOBEPXHOCTU B COOTBETCTBUHM CO CHIEIUAIbHBIM 3aBOJICKUM CTaH-
JapTOM;

e JluamMeTp XBOCTOBHMKA COOTBETCTBYET AMAMETPY CBEPJICHHSA, LIBET CBEpJa:
OpOH30BBIN;

e Ji1s1 nErupoBaHHOM U HEJIETUPOBAHHOM CTAIM C MPEAEIOM IPOYHOCTHU IIPU
pactsoxenun 1o 1000 H/mMm?, HepkaBeromet cranu V2A/V4A, ceporo uy-
T'YHa, CTAIbHOTO JINThS, KUCIOTO- U dKaPOCTOMKUX CTaJIEH;

e TouHble CBEpA C UCKITIOUUTENBHON TEPMO- U H3HOCOCTOMKOCTBIO;

e Jlyis MCHOJIB30BAaHUS B CTOMKAX CBEPJIMJIBHOIO CTAHKA WJIM BEPTHUKAIBHO-
CBEPJIMJIBHBIX CTAHKaX;

e Csépma HSS-Co wsroraBmuBaroTcs B JByx wucnoinenusx: Topline
u Standardline. Csépra Topline oTBe4aroT caMbIM BBICOKUM TPEOOBaHHSIM,
CTaHJapTHBIC ceépa Standardline npenHazHaYEHbI 711 TPOQPECCUOHATBEHOTO
pUMEHEHUS;

e JlnameTtpsl cBepit: oT 1 1o 13 mm.

Ceéepnienue 6 XpoMOHUKe€80ll cmanu, ONMUMAIbLHO ROOX00Um 014 UC-
NOIb306AHUA 8 KOMOUHAUUU C 6EPMUKATIbHO-CEEPIUTLHBIM CHIAHKOM U 0X1d-
JHcoarouell HeuoOKoCmyio.

Ykazanue: nipu pabote co cépiamu nmo meramty HSS-Co Heo6xoammo wc-
0JIb30BaTh YHUBEPCAIbHYIO cMa3Ky (ko s 3akasza 2 607 001 409).
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Csepiio no metamry HSS-TIN (cm. puc. 3.8e)

e CnupanbHoe cBepio u3 ObicTpopexymiei ctanu no DIN 338: 2 pexyiue
KPOMKH, IUTUHAPUYECKUN XBOCTOBUK, 2 CIIUPAIIH;

e [lpaBopexyiiee cnupanbHOE CBEPIIO, TUIl N, ocTpue cBepia 135°, kpectoo0-
pasznas noarouka mo DIN 1412 C, nonyck Ha nuameTp hS;

e [lonHOCTBIO 3aTOYEHHOE CHUPAIBHOE CBEPJIO CO CIEUUATBHO YIIYYIIEHHON
MOBEPXHOCTHIO C TUTAH-HUTPUAHBIM MOKPBITUEM;

e JluameTp XBOCTOBHUKA COOTBETCTBYET AUAMETPY CBEPJICHUS, IIBET CBEPJIa: 30-
JIOTOM,

e Jlis nerupoBaHHOM M HEJIETUPOBAHHOW CTAlId C MPEEIOM MPOYHOCTU MPHU
pactsokenuu 10 900 H/mm?. It KOBKOTO 4yryHa, METaJUIOKEPaMUYECKOTO
CIUIaBa Ha OCHOBE JKeJIe3a, MEJIbXHUOPa, MeIU, OPOH3BI U TBEPIBIX IJIACTMACC,
a TakXKe IJIeKCUraca,

e VBenudeHue Npou3BOAUTEILHOCTU cBepiieHus Ha 40 % OosbIle 1Mo cpaBHE-
HUIO C IPYTUMU CBEPJIaMU ¢ ocTpueM cBepiia 118° 6e3 kpectoobpazHoi moa-
TOYKH,

e bnaronapss TUTaHOBO-HUTPUIHOMY MOKPBITHUIO JOCTUTAETCS MUHHUMAJILHOE
TPEHHUE, MIPU FTOM CYIIECTBEHHO YMEHBIIAETCS IPWINIIAHUE MAaTepUAa;

e JluameTtpsl cBepit: oT 1 1o 13 mm.

Ceepﬂeuue 6 njeKkcuziace ¢ MURHUMA/IbHbIM npujiunarnuem mamepuaia u
C ucnojin3oearnuem oxﬂaofcdaiomeﬁ HcuoKocmu.

B wecmbu paz donvuiuii cpox cayscovl npu npasuIbHOM 0XAAHCOCHUU.

Ykazanue: we wucnonb3zoBaTh JUIsl CBEpJCHUS B alOMUHUM, NpHU padoTe
cBépia o Metasry HSS-TiN npuMeHsTh TOJIBKO ¢ OXJIaXAat0en KUJKOCThIO (UC-
M0JIb30BaTh YHUBEPCATbHYIO cMa3Ky (kox /uis 3aka3a 2 607 001 409).

3.1.2.2 CnupajibHOE CBEPJI0 ¢ KOPOTKUM XBOCTOBHKOM

Cnupanvhble ceepia ¢ KOPOMKUM X80CMOBUKOM — ITO KOPOTKHE CBEpJia, KO-
TOPBIE UCTIONB3YIOTCS O/l C8EpAeHUsl OMBEPCMULL 8 MOHKUX MEeMALIUYecKux iu-
cmax, cneyuanvho O0Jis 3aKkienok ¢ nomatnou 2on06xotl (puc. 3.9). CoOOTBETCTBYs
MPUMEHSIEMBIM 3aKJIEMKaM C MOTalHOW TOJIOBKOM WJIM B3PBIBHBIM 3aKJIeNKaMm, OHU
00BIYHO MMEIOT CTaHJApPTHBIE NUaMETphl, Hampumep, 3,4 mm; 4,0 mMm; 4,5 mm;
4,9 mM. M3-3a MOrpenIHOCTH, BO3HUKAIOIICH NMPU PYYHOM CBEPJICHHUH, BRIOUpaeMble
3akiienku (3,5 mm; 4,0 Mum; 4,5 MM; 5 MM) OOBIYHO TIJIOTHO «CaJSITCS» B BHICBEPJICH-
HBI€ OTBEPCTHA.
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a) 0)
a - ceepno ykopouennoe HSS-R no DIN 1897, 6 — ceepro d0syxcmoponnee HSS-G

Pucynox 3.9 — Ceepno ¢ kopomxum X60cmosuxom

Cgépaa ykopouennbie HSS-R, DIN 1897 (cm. puc. 3.9a)

CnupanbsHoe cBepisio u3 ObicTpopexymen cranu mo DIN 1897: 2 pexyriue
KPOMKH, HUINHAPUYECKANA XBOCTOBHK, 2 CIIUPAJIH;

[IpaBopexyiiee cnipaibHOe cBepio, Tl N, octpue cBepna 118°, kpectoo0-
pasnas noarouka o DIN 1412 C, nonyck Ha auameTtp h§;

3aBasipLIOBaHHAs COUpajib CO HUIM(POBAHHON (PAacKOM, C MOBEPXHOCTHBIM
YIPOYHEHUEM yTEM 00paOOTKU MapoM;

XBOCTOBHK COOTBETCTBYET IHAMETPY CBEPJICHHUS], LIBET CBEPJIA: YEPHBIN

JI71s1 KOHCTPYKIIMOHHOM CTalH, JISTUPOBAHHBIX METAJIJIOB U IIBETHBIX MeETall-
JIOB C MPEJEJIOM MTPOYHOCTH Npu pacTskeHuu 10 900 H/mm?;

Jljis cBepIieHus JIMCTOBOTO MaTepuaja U TpyO ¢ TOJNIIMHON CTEHKH OT 2 10
6 MM;

Jj1s cTalMoHapHOT0 MPUMEHEHHUsI 0COOCHHO B KOMOWHAIMH C PYYHBIMU JIpe-
JISIMU;

TouHoe cBepieHue 0e3 MpeaBapUTENBHOTO KepHEHUs Ojarojapsi caMoleH-
TPUPYIOLIEMYCSI OCTPHUIO CBEPIIA;

OdeHb KOPOTKHE CBEPJIA JJI CBEPIEHUS B Y3KHX MECTaXx;

Crmpanb ¢ onTuMaabHOW pabouei NJIMHOMW IS BBITIOJIHCHUS OOJIBIIMHCTBA
OOBIYHBIX PadoOT;
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e (CaMoIeHTpupYIOLIEeCs OCTpUE CBepia sl TOUHOTO Hayaia CBepieHus 0e3
IIPEBAPUTEILHOTO KEPHEHUS,
e JluameTtpsl cBepi: oT 2 10 10 MM.

Qucmoe ceepiienue, oasice 8 Y3KUX mecmax.

JByxcroponnue cBepya HSS-G (cu. puc. 3.90)

e 3aroueHHoe cBepio HSS, ananoruyno DIN 1897;

e [IpaBopexyiiee cnupaabHOE cBepIio, TUM N, ocTpue cBepia 118°, kpecTtoob-
pasnas noarouka o DIN 1412 C, nonyck Ha auameTtp h§;

e JIByXCIUpaJIbHOE;

e Jlnsa GonpmMHCTBA pabOT B OBITOBOM M MPOMBIIIICHHON cdepe, HarpuMmep,
1711 00pabOTKU CTAJIbHBIX JIMCTOB M JINCTOB U3 I[BETHOTO METAJJIa, a TAKXKe
MOJIMMEPHBIX MaTEPUAJIOB;

e Jlns ucnonp30BaHUs B PYYHBIX (B TOM YMCIIE aKKyYMYJISITOPHBIX) U CETEBBIX
JIPEeIIsiX, CIEeIUANbHO JJISI Ky30BHBIX pa00T ¥ METAIII000pab0TKH (Hanmpumep,
JUTST 3aKJIETIOYHBIX OTBEPCTUM U PE3LOOBBIX OTBEPCTUH);

e VYBeNWYEHHBIM BJBOE CPOK CIYXObl Ojarojapst JByM OCTpHUSIM CBepJiia
U CIIUPAJISM;

e QOcTpue cBepiia ¢ KpecTooOpa3HOM MOATOUKOM JJIsl CBEpJICHUs Oe3 MpeIBapu-
TEJILHOTO KEPHEHUST,

e JluameTp CBEPJI COTNIacOBaH C pa3MepaMu TIIyXUX 3aKJIEOK BEAYIIUX TPOU3-
BOJUTEJIEH,

e JluameTpsl cBepiL: OT 2 10 6,5 MM.

3.1.2.3 CtyneHuyaToe cBep.io

KoHcTpykuusi: KoHHYeCKasi pexyIiasi TOJI0BKa CTyNeH4YaTon (popmbl UMeeT
JIBE CTPY>KE€UHbIE KaHABKH, BHEIITHUE Kpasi KOTOPHIX (POPMHUPYIOT pexXyIIHe KPOMKU
(puc. 3.10). Ilepexoa OoT OAHOHM CTyNEeHW K JIPYroi ckomieH. BepiimHa cBepia
00BIYHO 3aTOYCHA JISI CBEPJICHHS. XBOCTOBUK NMEET YMECHBIIICHHBIA JUAMETD.

IIpuHumn padoTel: 3aTOUYECHHAs BEPIIMHA CBEPJIA [IEPBOM MPOPE3AET HAIIPAB-
JsIoIIee OTBEpCTHE B 00pabaThiBaeMoOil IeTalu, a 3aTeEM PexKyIue KPOMKH paclIiu-
psatoT oTBepeTre. Yem riy0ske cTyneHvaTas ¥ KOHMYECKasi pexKylilasi ToJI0BKa Mpo-
HUKAET B MaTepual, TeM OOJIbIIIE 1Iar 3a M1aroM YBEJITUYUBAETCS IMaMETP BBICBEP-
JIEHHOTO OTBEPCTHSI.
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O0nacTe NpPUMEHEHMs: yoaneHue 3ayceHyes, ceepiienue Kpyenvlx omeep-
cmutl, ceepienue omeepcmuil pa3iuyHo20 ouamempa 0OHUM ceepiom 0e3 3acBep-
JIOBKH, 0€3 3ayCEHIIEB, PACCBEPIIMBAHUE YK€ UMEIOLIUXCSA OTBEPCTUN IPAKTUYECKU
BO BCEX TOHKMX MaTepuajax, HallpuMep, LIBETHbIX METaJlIaX, JUCTOBOM CTalH, IJia-
CTUKE WIM HEP/KABEIOIIEHU CTaNIH.

Oco0Oble cBoiicTBa: i1 cBepia TpeOyeTcs BBICOKOE AaBJICHHUE IMOJa4H
CO CTOPOHBI MOJTH30BATENS M, OCOOCHHO /ISl OOBIINX TUAMETPOB, BRICOKUH KPYTSI-
U1 MOMEHT TIPU HU3KOM CKOPOCTH BPAIIEHUS. DTO CBEPJIO TIOIXOIUT TSI CBEpJIe-
HUS CKBO3HBIX OTBEPCTHH TOJIBKO B TOHKHX MaTepuaiax (Hampumep, TUCTOBOM Me-
tajie). CTyneHyaTele CBepiia He nooxoosam Oas C8epaeHuUs OmeepCmull 8 Maccus-
HOM Mamepuane i 21yXux omeepcmull.

1 - sepwuna ceepra ons epezanus 6 3a20mMogKy; 2 — KOHU4ECKUli nepexoo O CHAMUS 30 CeH-
yes, 3 - pexcyujas KpomKa 0Jis pacuupenuss omeepcmus

Pucynok 3.10 — Cmynenuamoe céepno co cnupaibHOU KAHAGKOU OJis TUCMOB020 Memaild

[Tpu moMoIu ckouteHHbIX nepexo008 OT OHOM CTYIEHU K IPYTOi BO BpeMs
CBEPJICHUSI CHUMAIOMCSA 3AYCeHYbl C OTHON CTOPOHBI BHICBEPJIICHHOTO OTBEPCTHSI.
M3-3a psIMBIX PEXKYIIINX KPOMOK BO BPEMS 00pabomKu aiioMUHUSL HAKANIUBAEMC sl
mamepuan (3abusaromcs pexcywue kpomku). CMa3biBaHue 00JIeryaeT NpUuMeHEHNe
CTYIICHUYAThIX CBEPI.

CnupanbHasi KaHaBKa CIIYXUT JJIs YBEJIMUYEHUS PECypca, YMEHbIIIEHUs BUO-
paluu U YCKOpeHus cBepiieHus. MapkupoBka AuameTpa B 00oux crmpansax. Tpex-
I'paHHBIN XBOCTOBUK MPEIOTBPAILAET MTPOCKaAIb3bIBAHKE CBEpJIa B MATPOHE.
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CryneHyaToe cBepso cO CHUPAIbHON KaHABKOW MPEIaraeTcsi B TPEX UCIOJ-
HEHUSX:

— HSS (cpox cimyx061 100 %);
— HSS-TIiN (yBenmuenue cpoka ciry>x0b Ha 125 %);

HSS-AITIN (yBenmuenue cpoka ciyx0b1 Ha 150% (0€3 HEOOXOAMMOCTH OXJTaXKIC-
HUS)).

3.1.2.4 Konnueckue cBepJia JJisl JUCTOBOI0 METAJLIA

KoHcTpykuusi: KOHAYECKAs pEXyIasi TOJI0BKAa UMEET JIBE CTPYKEUHBIE Ka-
HABKH, BHEIIIHHUE Kpasi KOTOPBIX (POPMUPYIOT PEXKYUIUNA UHCTPYMEHT (puc. 3.11).
Bepimna cBepia 00bIUHO 3aTOUEHA JIJISl CBEPIICHHS. XBOCTOBUK UMEET YMEHBIIICH-
HBIU THAMETP.

1 - sepwuna ons npedsapumenvrozo ceeprenus; 2 - pexcyujue KpOMKU 015 pACUUPEHUS]
omeepcmusl

Pucynox 3.11 — Konuueckoe céepino 015 1ucmogoco memanid
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IpuHuun padoThl: 3aTOYCHHAS BEPILMHA CBEpJIa IEPBOM NPOpE3aeT HAMIPaB-
JISIIo1ee OTBEPCTHE B 00pabaThIBaeMOM JIeTajlu, a 3aTeM PEXYIIUE KPOMKU PaCIIH-
pst0T oTBepcTHe. YeM riry0ske KOHMUYecKasl pexyliias rojloBKa MPOHUKAET B MaTe-
puai, TeM OOJIbIIMM CTAHOBUTCS JUAMETP BBICBEPIECHHOTO OTBEPCTHSI.

O0Js1acTh NpUMEHEHHA: CBEPJICHUE UM PACIIMPEHUE CKBO3HBIX OTBEPCTUN
B TOHKMX MaTepuajax.

Oco0ble cBoiicTBa: g cBepila TpeOyeTcs BBICOKOE [ABICHHUE II0AAYU
CO CTOPOHBI ITOJIB30BATENSI M BBICOKMM KPYTAILIMKA MOMEHT IIPU HU3KOW CKOPOCTH
JIIEKTPOUHCTPYMEHTA.

OTH cBEpIIa MOAXOIAT IS CEEPIEHUA CKEO3HbIX OMEEPCMULL MOIbKO 8 MOH-
Kux mamepuanax (Hanpumep, aucmogom memanie). Konndeckue csepia He MOIXO0-
JAT ISl CBEPIICHUS TBEPAOTO MaTepHaia WIH IITyXUX OTBEPCTHM.

N3-3a psMBIX pEXYILIUX KPOMOK BO BpeMsi 00paOOTKHU aTlOMUHMS HaKaIlIu-
BaeTcsd MaTepual (3adMBaroTcs pexyume KpoMku). Cma3biBaHue 00J1eryaeT npume-
HEHHE CTYIIEHYATBIX CBEPII.

3.1.2.5 3enkoBKkH

KoHunueckoe 3eHKOBaHMe OnpeieNsieTcs: Kak mpoiecc 00padoTKH KPOMOK BbI-
CBEpJICHHBIX OTBepcTuil. Obracmv ux npumeHeHuss TPOCTUPACTCS OT CHAMUSA
3aycenyes 10 MOJATOTOBKHU 8blC8EPICHH020 OmaEepcmus sl UCTIONb30BAHUS 8UHIO8
C_NOMAUHOU 20106KOU U YUIUHOPpUYECKUX 8uHmMos. B COOTBETCTBHE ¢ Y TUMH 001a-
CTAMU MIPUMEHEHMS HUCTOJIb3YIOTCS KOHUUECKHUE 3€HKEPhl, KOHMYECKUE 3€HKEPHI C
MOINEPEUYHBIM OTBEPCTUEM MJIHA TJIOCKUE 36HKOBKH.

3.1.2.5.1 Konnueckmuii 3eHKep

KoHcTpyknusi: KOHUYECKHE 3€HKEPhl MMEIOT KOHYCOOOpa3HYIO BEpIIUHY
¢ Tpems uin 6oJiee PeXYIIMMUA KpOMKaMu (puc. 3.12). OHU UMEIOT YToJI MPH BEp-
mmHe 60°, 75°, 90° uimum 120°. Kak npaBuiio, 1naMeTp XBOCTOBHKA MEHBIIIE YeM JTHa-
METp T'OJIOBKH.
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D4 S KA

1-xonuueckas 3enxosxa, naims unu 601ee pexrcywux KpOMoK, 2-KOHU4ecKas 3eHK06Kd, mpu pe-
FHcywue Kpomku,; A - niockas paszenkoeka, B - enyookas paszenkoexa

Pucynox 3.12 — Konuueckas 3enkoska

Ipunmun padorel: Orarogapsi OOJIBIIOMY KOJUYECTBY PEXKYIIUX KPOMOK,
36HKOBKM MOTYT JIET4€ LEHTPUPOBATHCS U BBINOJHATH AKKypaTHOE pe3aHue.
CTpyXKH, CO3/I1aBa€MbI€ BO BPEMsI KOHUUYECKOTO 3€HKEPOBaHUs, OCTAIOTCS B CTPY-
YKEUHBIX KaHAaBKaX, OHU HE yIAJISAIOT U3 OTBEPCTHUSI.

Oo6sacTh PUMEHEHUSsI: CHAMUE 3dYCeHYe8 B BBICBEPIECHHBIX OTBEPCTHSIX
(veon tipu BepirHe 60°) KOHMUECKOE 3CHKEPOBAHUE GUHMLOG (Y201 TIPY BEPIIMHE
90°).

Oco0ble cBoOlicTBA: KOHUUYECKHUE 3€HKEPbL C MPEMs PENCYWUMU KPOMKAMU
UCIIOJIB3YIOTCS 0/1 271yO0KOU 3eHKO6KU, TaK KaK CTPYKKH JIETKO YJAJSIOTCS 0O0JTb-
IIUMU CTPY)KCUHBIMU KaHaBKaMu. KOHUYECKHE 3eHKepbl ¢ namvlo uiu 0oiee
PEXYIIMMH KPOMKaMHU UCTIONB3YIOTCS 0151 3¢HKOBAHUSL NOO NOMA.

3.1.2.5.2 Konnueckuii 3eHKep ¢ NMONepeYHbIM 0TBEPCTHEM

KoHcTpyknusi: KOHMUECKHE 3€HKEPHI C MONEepeuHbIM oTBepcTueM (u3 HSS-
E ¢ conepxanneMm 5 % x00aabTa) IMEIOT KOHHUYECKYIO PEXKYIIYIO TOJIOBKY, B KOTO-
poli UMeeTCsi HAKJIIOHHOE OTBepcTHe (puc. 3.13). B pesynbTaTe pexyias rojoBka
UMEET JBE PEXKYIINE KPOMKHU.
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1 - pearcywan kpomka na nonepeunom omeepcmuu; 2 - KOHUYECKAs NOBEPXHOCMb
(Hanpasnaowas)

Pucynok 3.13 — Konuueckuil 3enkep ¢ nonepeyHvlmM omeepcmuem

IpuHmmn padoThl: OCTPHII YToJ pe3aHusl BHI3BIBAET PEKYIIEE, a HE CKOOJISI-
nee, Kak y KOHM4EeCKUX 36HKOBOK, JBHKEHUE, KOTOPOE 00ECIIeYBAET OUYEHb BHICO-
KO€ KaueCTBO OBEPXHOCTH.

ObJ1acTh IPUMEHEHMSI: CHAMUE 3aYCeHye8 B BBICBEPICHHBIX OTBEPCTHSX;
KOHUYeCcKoe 3eHKOBAHUEe NOO 20J106KU GUHMO8 6 MOHKUX 3020MO6KAX N3 IBETHBIX
METaJIJIOB, JJETUPOBAHHOW W HEJIETUPOBAHHOM CTaJld, CEPOr0 YYTr'yHa, BBICOKOKaUe-
CTBECHHOH CTaJIH.

Oco0Oble cBOWMCTBA: HACATBHBIM 3€HKEP JJISI TOHKHUX METAJUIMYECKUX
JIUCTOB U MSTKUX MeTauioB. [IpoM3BOAUT YHUCTYIO MOBEPXHOCTh U paboTaer 6e3
BUOpaIuu.

3.1.2.6 Kopounku ajis meTtajjia

JIJ'ISI OONBLUIUX CKBO3HBIX omeepcmuii, 0COOEHHO 8 MOHKUX mamepuaiax, 3K0-
HOMHYECKHU 0oJjiee BBII'OAHO BBICBEPJIMBATDL TOJBKO TOHKOC KOJIBIIO MaTepuraia. Cko-
POCTDH BBIIIOJITHCHUA pa6OTBI 3HAYUTCIBHO 6BICTp€€, IIOTOMY 4TO MEXaHHYECKOM 00-
pa6OTK€ IMOoABCPracTCsa MCHBIICC KOJIMYCCTBO MaTCpUalia. Omxo0bl MOJIy4aroTCA B
BUIC CmpyotceK U 6blpe3aHHoc0 oucka.
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KoHcTpykuusi: OTKpPBITBIN KOHEIl YalIeBUAHON BTYJIKH CHaOXeH 3yObsiMu
nwIIel (puc. 3.14). 3aKkpeIThIiA KOHEIl UMEET BEIYIIUI BaJl, KOTOPBIN JTHOO0 3apHKCH-
poBaH, MO0 UMeeT pe3bdy U MOKET cHUMaThes. K Benymiemy Baimy mpuKpernieHo
LIEHTPUPYIOIIEE CBEPIIO, KOTOPOE MPOXOJAUT YePe3 KOPOHKY M BBIXOAMT 3a MPEICIIbl
ee 3yObeB.

1 - koponka; 2 - eedywuil 6an; 3 — yenmpupyroujee ceepuo, 4 - 3y0bs Nl ¢ NepeMeHHbIM Uld-
eom; A — ycmanoexa, B — ceepnenue

Pucynok 3.14 — Koponxu

Ipunuun padoThl: EHTPUPYIOLIEE CBEPJIO ONMpPENEseT MOJOKEHUE KO-
POHKH MO OTHOUIEHHIO K 00pabaThIBaeMOil J1eTaiu 10 TOro, Kak 3yObs BpexXyTcs
B Marepuas. CTpy>KKH, IPOU3BEACHHBIE BO BPeMsI CBEPJICHUS, YACTUYHO OCTAIOTCS
BHYTPHU KOPOHKHU.

O6s1acTh NIPUMeEHEHUsI: CBEPIICHUE OTBEPCTUM OT OOJBIITUX 10 OYECHb 0O0JIh-
IIUX TUAMETPOB B 3arOTOBKAX:

—  NJIOCKUX (MeMAaiIUdecKux 1ucmax),
— Kpyenvix (mpyoax);
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—  NPOPUIBHBIX (NIACMMACCAX U KOMNOSUMHBIX MAMEPUANAX, Hanpumep,
OKOHHBIX pAMAX).

OcoOble cBoiicTBa: IS pe3aHus omeepcmuil 6 Memainie PEeKOMEHIYETCs
APUMEHSAMb OUMEMALIUYECKYIO KOPOHKY € 3Y0biMU U3 Oblcmpopedcywel cmanu
(HSS-Bimetall) ¢ Tax nHa3piBaeMbiMu Vario-3yobsamu (TO €CTh C YepEIOBAaHHEM Ma-
JICHBKHX U OOJIBIINX 3yObEB), KOTOPash 00CCIIEYMBACT XOPOIIYO CKOPOCTh BBITIOJI-
HEHUs paboT.

HamnpaBieHue HeHTpUPYIOLIUM CBEPIIOM;

VY nansiercst Mano MaTepuaia (B BHIE KOJIbLA);

B paboTte y4acTBYIOT MHOTO Y3KUX 3yObeB;

B03MOXHOCTB MOTYYEHHs] TOYHBIX OTBEPCTUN OOJIBIIOTO AUAMETpa B TOHKO-
CTEHHOM MaTepualie.

Buumanue!

e Yucio 000poTOB BEIOUPATH B 3aBUCMMOCTH OT AUAMETpa CBEPJICHUS U MaTe-
puasna 3aroToBKH.

e (CBepiUTh METAJUI TOJIBKO C UCIOJIb30BAHUEM CMA3KH U OXJIAXKIACHUS.

e PaboTa HHCTPYMEHTOM, 3aKPEIJICHHBIM Ha CBEPJIMILHON CTOMKE WU BPYY-
HYIO.

3.1.2.6.1 Koponka Progressor for Wood and Metal

Koponka usrororiena u3 oumeramtndeckoro crutaBa (HSS-Bimetall) mpu
MOMOIIM JIa3€pPHOU CBApKU. 3yObsi KOPOHKHU M3TOTOBJIEHBI U3 BBICOKOIPOU3BOIU-
TeabHOM ObicTpopexyiei ctanu HSS ¢ copepxkanuem 8 % koOanbra. [losTomy
JaHHasi OCHACTKA UCKITIOYUTEIIFHO U3HOCOCTOWKAS U UMEET JOJITHIA CPOK CITY>KOBI.
Jlnst yckopeHnus rpoiiecca cBepiieHHsl M OBICTPOro BIOpOCca OMUIIOK KOPOHKa o0J1a-
TAET NPOZPECCUBHBIM PACNON0NHCEHUEM 3Y0bes. DTO TTO3BOJSET JOCTHYD BHICOKHX
pe3yNbTaTOB MpH paboTe 3TOM KopoHkoi. KopoHka ncnomnb3yeTcs ¢ agantepom (Tie-
pexoaHuKoM i matpoHa) Power Change (¢ mecTUrpaHHUKOM MM XBOCTOBUKOM
SDS-plus) ams ObICTPOro M HAIEKHOTO KPEIUICHUS U TIOCIEAYIOMIETO U3BICUCHUS
HEHTPUPYIOLIETO CBEPJIa 1 KOPOHKHU OJHUM IIETYKOM.

J7ist yBenmu4eHus CpoKa ciTy>kObl KOPOHKH U KauecTBa CBEPJICHUS HE00XO-
JTUMO TMIPaBWJIBHO BBIOUPATH YaCTOTY BPAIICHUS U PEKUM OXJIaXKICHHUS.

Juamerp orBepctuii — ot 14 g0 152 MM, mocamounbiii guamerp — 9/16”
(mrotima).
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Koponka Progressor for Wood and Metal npumensieTcss cOBMeCTHO € Jpe-
JSIMH, YIApHBIMH JIpEIIIMH, a IpH NpUMeHeHHH mepexoanuka Power Change —
u ¢ iepdopaTopamu.

BoicokokauecTBeHHass koponka Progressor for Wood and Metal (puc.
3.15) npeonasznauena ons pabom no cmaibHOMY IUMbBIO, CEPOMY UY2YHY, HEPHCABe-
rowet cmanu, KOHCMPYKYUOHHOU CManu, amomMunur, opouse, meou, PVC, opese-
cune, [{CII, nonumepam.

PROGRESSORlMOOdgMetaI

Pucynok 3.15 - Koponxa Progressor for Wood and Metal

Oco0ennocru:

BricokonpouszBoauTensHbie KopoHkH ¢ TexHoJgornert PROGRESSOR,;
Cucrema ObICTPOI CMEHBI JJIs1 KOPOHOK U IIEHTPHUPYIOUTUX OypoOB;
[wnametpsl cBepaenns ot 14 no 152 mm;

Onun agantep (¢ XxBoctoBUKoM SDS-plus miw mecTurpaHHBIM XBOCTOBH-
KOM) JIJI1 BCEX JUaMETPOB;

e HSS-nenTpupyroree cBeplio.

3yobs HSS-Bi-Metall-koponku (puc. 3.16)
Ocobennocru:

e bBumerami: ocHOBa u3 BeIcOKoyTiiepoaucToii ctanmu HCS, 3yObst U3 criiaBa
obicTpopexymei cramu HSS ¢ kobansToMm (8 %);

MIPOTPECCUBHBIN MOPSIOK 3yObEB;

yroa pe3anus 10°;

arpecCUBHBIN pe3;

oT(dpesepoBaHHas, pa3BeACHHAS BEPXHsIS 4aCTh 3yObeB, MO3BOJISIONIAS pa-
00TaTh ¢ OOJBIIMMH HATPy3KAMH;

e 0OJIBIIIOE PACCTOSTHUE MEXKITY 3YObsIMH JUISI OTBOJIA CTPYKKH;
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e (Onaromaps 0oyiee KpPEIKUM 3yObsiM TTOBBIMIACTCS MPOYHOCTH M YBEIINYNBA-
eTCsI OKCIUTYyaTallMOHHBIN CPOK CITYKOBI.

Texunosiorust Progressor

10° 10°

PAHbBLLE CENYAC

Ha 50% Gonee
LUMpoKmne 3ybbsi

Pucynox 3.16 — Hogvle KOpOHKU ¢ YKpenJieHHbIMU 3)0biMu

Ilepexoonux Power Change st HHCTPYMeHTOB (cam. puc. 3.17) yHHUKaJI€eH:
JUTs1 JII000H JIpesii U KOPOHOK JTF000r0 Juamerpa MOHa00UTCsS BCEro OJIUH Iepe-
XOJHHK.

Pucynok 3.17 — Iepexoonux Power Change ¢ wecmuepannbim X60¢moguxom
u yeumpupyrowum ceepiom HSS-Co

WMuHoBalyioHHas cucTema 3amMeHbl nHCTpyMeHTa Power Change mo3souser
OBICTPO U HAJEKHO (PUKCUPOBATH U CHUMATh KOPOHKH U IICHTPYIOIIUE CBEpJIa.

[TocnenoBaTenbHOCTh 3aMEHBI KOPOHKH M LIEHTPUPYIOIIETO CBEpJia ¢ mepe-
xoquauka Power Change npusenena Ha pucynkax 3.18 u 3.19.
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OTTAHYTH NATPOH Ha3aj] Kopouky He nepxatsb! OTnycTUTh KOPOHKY

Koponka BbuieTaer! KopoHky BeITalINTH
¢ =

[TaTpon ocTaeTcs 3aKaTbiM Koponky HazieTh Click!
[TaTpon He TporaTs! I'oToBo!

Pucynox 3.18- Ilocnedosamenvrnocmo 3amenwvt koponuku ¢ adanmepa Power Change

S

Koponka yxe cHsaTa LenTpupyroniee cBepiio LenTpupyromiee cBEpIO CHATO
cHsaTo. IlaTtpon He Tporats!

et

LenTpupyroimee cBepiio Click!
BCTaBUTh. [1aTpoH He Tpo- T'otogo!
raTh!

Pucynox 3.19— Ilocnedosamenvrocms 3amernvl yenmpupyioue2o ceéepia ¢ aoanmepa Power
Change
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3.1.2.6.2 Kopounku Special for Sheet Metal

O6aacts npumenenusi: Kopouxku Special for Sheet Metal (cm. puc. 3.20)
IPUMEHSIOTCS. 11 MOHT@XKHBIX pabOT B MAIIMHOCTPOCHHH, METAIO00paboTKe
Y BEHTHISIIMOHHOM TEXHHUKE.

special’égheetMetd

<20 mm->»

Pucynok 3.20 — Koponxu Special for Sheet Metal

Oco0ble cBolicTBA:

e HSS-Bimetall ¢ 8 % kobanbta B CIutaBe: BRICOKast H3HOCOCTOMKOCTD 3yObEB.

e IlepemenHnblii ar 3y0beB 11 OBICTPOTrO U TOYHOTO pe3a.

e [Ipy:kuHa 1151 aBTOMAaTHYECKOI0 BbIOPOCA IUCKA: BBICOKASI CKOPOCTh pa-
OOTBHI.

e OTIMYHO NOAXOIAT VISl YUCMO20 U MOYHO20 C8EPIEHUs B TUCTOBOM METAILIE:
AIFOMMHUM, Me/lb, JaTyHb, OpPOH3a, CTalb U HEP)KABEIOIIAs CTalIb.

o Jlns yBeIMUYEHUS CPOKa CIYKObl KOPOHKH M KaueCcTBa CBEPJICHHUS HE0O0XO-
JUMO TIPaBWJIBHO BBIOMpATh YaCTOTY BpAIEHUSI U MCIIOJb30BATh OXJIAXK/Ie-
HUE.

o Jlmametp orBepcTuii — ot 16 10 152 MmMm.

e bricTpas cmeHa kopoHku Onaronaps Texnonoruu Power Change.

e Jliist kKaXk0TO Cilyyast IPUMEHEHHS COOTBETCTBYIOIAsI KOPOHKA. BbICOKUY pe-
cypc paboTsI Oarogapsi BBICOKOH M3HOCOYCTOMYMBOCTH.
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OxJgaxxaenue

Bo epems ceeprenus IpOUCXOOUT Hacpes pexcyuielt KPOMKU. ITO mMenio 4a-
CMUYHO pacceuaemcs CTPYKKaMH, YACMUYHO NO2IOWAENCS X80CMOBUKOM C8epid,
U yacmuuHo ocmaemcs 8 oopabamvieaemom mamepuane. OCOOEHHO B caydae IiIy-
OOKHUX OTBEPCTHIl U MAJIOTO MPOCTPAHCTBA JUIsl YJIaJIE€HUSI CTPY>KKU TEIIIOOTBOJ MO-
XKeT OBITh HEJOCTAaTOUHBIM. BceiencTBre 3Toro cBepIio neperpeBaeTcsi U NpuxouT
B HETOJIHOCTb. JIeckue memaiivbl UMEIOT CKIIOHHOCTb K «NPUX8AMbI8AHUI0) c8epd
U 3a6uanuio cmpysxiceunvix kanagox. OOBIYHO 3TO MPUBOJUT K CBEPICHUIO OTBEP-
CTUH C HETOYHBIMHU pa3MepaMH, a B HAUXYJIIEM Clydae — K MOJIOMKe cBepia. Mc-
NOb3068aHUE OXJIAHCOAIOWUX HCUOKOCHIET MOXET npedomepamums nepezpes
U YIYYUUMb NPoYecc 8blnoIHeHUs ceepieHus. IIpu 3ToM oXJaxaaronie sKUIKOCTH
JIOJDKHBI TaKke o0ecreunBaTh cMasbiBatomuil 3¢dexr. Body ne pekomendyemcsn
HPUMEHAMb OJ1A OXTIAHCOCHUA U3-3A KOPPO3UOHHO020 Oelicmeust. B xauecTBe oxia-
Acoarowux drcudkocmetl TP CBEPIICHUU MPUMEHSIOTCS OXJIAXKIAIONINE IMVIbCUU
uIU KoHcucmenmubsie cmaszky. JKenaTteabHo BRIOUPATh COCTAB OXJIaXKIAIOIICH KU /I-
KOCTH, COOTBETCTBYIOIIUNA 00pabaThiBAEMOMY MaTepHay.
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3.1.3 3akpenasirommii MmaTepuasa 2
3aoanue 2.1
|. IIpogosskuTe NMpeaIoKeHue:

1. OCHOBHBIMHU KPUTEPHUSIMHU TE€OMETPUHU PEKYITUX KPOMOK CBEPJ IS METAIIII000-
pPabOTKHU SIBISIOTCS

2. CBeprenue — 310 ...

3. OCHOBHBIMU MPUHAICKHOCTIMH 111 KopoHok Special for Sheet Metal siBiis-
IOTCSL:

4. J1nst cBepIieHUsI OTBEPCTHS OOJIBIIIOTO TUaMETpa NMEePBOHAYAILHO HY>KHO €T0
IIPOCBEPJIUTH CBEPIIOM

I1. JlomotHMTE NpeaioKeHne HeaocTaKIeii nHGopManmeii:

1. ManeHbKHii yroj npu BepIIuHe CBepiia 00eCieunBacT
PEXKYIIYIO KPOMKY.

2. bonb110# yroJi Ipy BEPIIMHE CBEPJIA YCTPAHSAET BEPOSITHOCTh
CBEpIIa.

3. Ecnu 3aaHuil yroJ1 BEpIIMHBI CBEpJia CIUIIKOM OOJIBIION, TO pexylas KpoOMKa
MPEXKIEBPEMEHHO M0J1 Harpy3Koil uin

4, KOJ'ILI_IeBLIe IMAJIBI IPUMCEHAIOTCS JJI1 BBICBCPJIHMBAHUSA
OTBepCTI/Iﬁ B TOHKHMX MCTAJIJIMYCCKHUX JINCTAaX.

5. CBépia, U3roTOBJICHHBIE U3 BEICOKOJICTUPOBAHHOM CTAIM MMPUMEHSIOTCS JIJIsT 00-
paboTKH , @ CBepJIa, N3TOTOBJICHHBIC M3 TBEPIOTO CIIaBa — TSI
00paboTkH
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I11. BoiOepuTte oauH NpaBUJIbLHbINA OTBET U 00BeaMTE:
1. 'maBHas pexyias KpOMKa CBepiia OTBEYAET 3a MPOIIeCC:
a) BbITAYHMBAHUS; 0) 3CHKOBaHUS;

B)  CBEpJICHHUS.

OTBeT:

2. CBepJ'IO C KOPOTKHUM XBOCTOBHKOM HCIIOJIB3YCTCA JI1I CBCPIICHUA OTBepCTI/Iﬁ B
TOHKHX MCTAIVNIMYCCKHUX JIUCTaX IIOA:

a) 3aKJICNKH C MOTalHOM rOJ0BKOM; ©) pacropHbie OOJTHI,
B) CaMOHAape3arolIie BUHTHI.
Orser:
3. TBépasie crimaBbl 00pabaTHIBAIOTCS HHCTPYMEHTAMU, COICPKAIIUMHU:
a) anMas; 0) TuTaH;
B) XpOM.

OTtBeT:

V. BoiOepuTe HECKOJIbKO MPABWIBLHBIX 0TBETOB U 00BeIHUTE:

1. Koponky Progressor for Wood and Metal mosxHO mpuMeHsTh [1j1st 00pabOTKH
MaTEpHUaJIOB U3:

a) OpOoH3BI; 0) JIETUPOBAHHOTO ATFOMHUHMUS;
B) HEP)KABEIOLIEH CTaIH; I) CEeporo yyryHa.
Otser:

2. [1pu cBepiieHnH Ipesibl0 KOHYCHBIMH U CTYTICHYATHIMU CBEpIIaMU HEOOXO0IUMO
a) 0OJIBIIIOE YUCIIO 00OPOTOB; 0) MaJIeHbKOE YUCJI0 000POTOB;

B)  BBICOKHMH KPyTSIIUHA MOMEHT, T) HHM3KHUH KPYTAIIUNA MOMEHT.

OrtBer:
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3. KompiieBbie TUIbl TPUMEHSIIOTCS JIJIS1 CBEPJICHHSI OTBEPCTHUH B:
a) KOMIIO3UTHBIX MaTepHuaiax; 0) Meraax;
B) IIJacTMaccax.

OTtBeT:

V. Onpenesinte N0 pUCYHKY:

1. OHpGI[CJII/ITG THUIIBI XBOCTOBHKOB CBCPJI U 3aIIMIINTC X HA3BAHU:A 11O HH(l)paMI/I
1,2, 3, 4:

BN

-0 ETESSSO

«@)

@SSO

~O

OTtBeT
1- 2 -
3- 4 -

V1. Padora ¢ Ta0umen:

1. B kononky 2 Tabnuubl 1 3anummre KOHCTPYKIIMKM KOHUYECKOTO 3eHKepa U KO-
HUYECKOT'O 3HKEpa C MONEPEUYHbIM OTBEPCTUEM
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Tab6muna 1

Buo

Konucmpyrkyus

1

2

1. Konnueckuii 3eHKep

2. KoHnueckuil 3eHKep ¢ NONepEeYHbIM
OTBEPCTUEM

2. Onpenenure 1Mo puCyHKaMm M 3arOJHATE KOJOHKH 2 U 3 TaOIHIbI 2:

a) TUIIBI CBEPJI 110 TIOTIEPEYHOMY TIepeAHEMY YTy (YIIIy MObeMa CTPYKed-

HOI KaHaBKH) (KOJIOHKa 2);

0) moy4aemyro JUJIMHY CTPYKKHU MPU CBEPJICHUH (KOJIOHKA 3).

Tabmuma 2

Ceepro

Tun

Jlnuna cmpyorcku

1

3

* MonepeyHblit nepeaHuit yron 16°-30°
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Oxkonuanue mabauywvt 3

1 2 3

* MonepeyHbI nepegHuin yron 35°-40°

3. Onpenenure 1Mo pUCYHKY Ha3BaHHE OCHACTKU U 3aIIOJIHUTE KOJIOHKY 2
TaOJIUIIBI 3:

Tab6muna 3

Ocnacmka Haszeanue ocnacmku

1 2
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Oxonuanue mabauyvl 3

1 2

Ilpumeuanue - /[na 8binonHenus 3a0anus peKoMeHOyemcs UCNOIb308amb HAMYpaibHbie 00-
Paszyvl npUcnocooOaeHuUl.
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3.2 Moayasb 3 «/Ipean»

YueOHblil MaTepuas 3

3.2.1 OcHoBHasi nuHGopMaIUs O APeSIX

/Ipenu 3aHUMAIOT 3HAYUTEILHOE MECTO CPEIU JIEKTPOMHCTPYMEHTOB, IPO-
U3BEJICHHBIX BO BCEM MUDE.

Ilpunyun, Ha KOTOPOM OCHOBaHa paboTta npeneil — epauwjenue. B cBoeit
rpyIIe HHCTPYMEHTOB APENIA 3HAYUTEIbHO OMIUYAOMCs TIO:

— KOHCMpYKYUu,

— gopme pykosmku,

—  NPUBOOHBIM INEKMPOOBULAMETIAM,
— MOwHoCcmu o8ueamels,

— CKOpoCcmu 8paujeHusi WNUHOes.

KoHcTpyknusi. 3HaUHTEIBHOS pasziudue MEXKAY JPEIIMU U MTOT00HBIMUA UM
YAApHBIMU JIPESIMU U APETISIMUA—TIIYPYITOBEPTAMU 3AKIIOUAEMCsl 8 NOOWUNHUKE
CEEPNUNbHO2O WNUHOEs, KOTOPBIM Ype3BBIYaiiHO IIPOYEH, YTOOBI 0OCCIICYUTh BhI-
COKYIO TOUHOCTH PaOOTHI (KOHIICHTPUIHOCTH ). 3/1€Ch UCIIONB3YIOTCS KauecmeeHHble
NOOWUNHUKY, KOTOPBIC hakmuuecku npeoomsepauiaom ocesoll 1opm ceepiuiv-
Ho2o wnunoensi. OTHOCUTENIBHO 00jbUioe paccmosiHue Mexcoy NoOUUNHUKAMU
TaKXKE CnocoOCmeyem npoyHOCmu ceepiuilbHo2o wnundens. Hapsaay ¢ aTuMu Bax-
HBIMH TEXHUYCCKUMH OCOOCHHOCTSAMH 3JICKTPOMHCTPYMEHTA MMEIOTCS OCHOBHBIC
KOHCMPYKmMU6Hble munvl opeeil:

—  YUAUHOpUUECKas KOHCMPYKYUsL;
—  0007104K06a:3 KOHCMPYKUUA.

OHu umerom paziuyHvlie XapakmepHvle CE0UCMBd, KOTOPBIE OTPaXKarTCs
B MEXHON02UU U320MOGNEeHUs U GIUSAIOM HA KOHCMPYKYUIO NPUBOOHO20 MEXAHUIMA
om osuzamens 00 C8EPAUTLHO20 NAMPOHA.

Hununopuueckasn koncmpykyusa. B cydae MIMHIPUYECKON KOHCTPYKIIHH
(puc. 3.21a) kopnyc pazoenen nonepex u IOATOMY UMEET (hopmy mpyoOvl VI YUIUH-
Opa, B KOTOPBIN BCTaBJIEHbl KOMIIOHEHTHI. KoHI1IbI niuHApa («0apabaHay) 0ObIYHO
HAXOSTCSI CO CTOPOHBI TPAHCMUCCHH, 3aKPBITOM OMOPHBIM (DIIaHIIEM, U CO CTOPOHBI
KOJUIEKTOPa 3aKPBITON KOPITyCOM TIOIIIMITHUKA, aIallTUPOBAHHBIM 110 popMe K «Oa-
pabaHy», KOTOPBIN TaKKe 3aKItouaeT B cebe JepiKaTelu yroJbHBIX MIETOK. Dmom
KOHCMPYKMUGHbIU Mun 6oJiee clodcen 8 coopke u nodmomy doaee 00po2coCcmosuuil.
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TGXHI/I‘-IGCKI/I, OIHAKO, IIPHU UCNOIb306AHUU IMO20 MUna KOHCMPYKYUU MOIICHO be3
mpy()a KOHmMpoJaupoeams O4€Hb 6blCOKUe KpymAuue MOoMeHMbL.

Hununopuueckasa KOHCTPYKIUS UCIIOIB3YETCS ISl Openiell B CEPUSIX OUYCHb
8bICOKONPOU3600UMENbHBIX UZ0ETUIL.

Hanme:xabii
VHHBEPCATTBHBIN
JIBUTATeJb

Cxoba s
[OIBEITABAHUA

BaKHMHON

naTtpoH Ha 6 MM [TPOUHBIH Axopb
MIAPHKOMOANTHITHAK

I1o3UIIMOHHbBIN

. BBIKJIIOUATEJIb
Pyxosarka B Ilenka oz, Penykrop OTBUHUMBaeMas

BHJIE THJIB3Bl  30KMMHOU NaTPOH H30JIUPYIOMAs PYKOsATKA

0)

a - YunuHopuyeckas KOHCmpyKyus, 6 - 000104K08as1 KOHCMPYKYUs

Pucynok 3.21 — Onekmpouncmpymenmet. Tunsvl KoHcmpyKyuu

O06os10uKkoBasi KOHCTPYKUMsi. B ciydae 0007104YKOBOM KOHCTPYKLMH (puc.
3.216) xopIiiyc pa3fieieH 8 npoooaIbHOM HanpasieHuu Ha 0ee oboaouku. Bo Bpems
COOPKH 8ce KOMHOHEHMbl NOMEUAIOMCS 8 HUICHIOI 000I0YKY, & 3aTEM KOPNYC 3a-
Kpblearom, TTIOMEIIasi CBEPXY 8epXHION 000/104KY N CBUHUMBAS UX BMECTE. JTa KOH-
CMPYKYUsL HeCI0ICHAS Y TIOITOMY Oeutesast. [Ipu COOTBETCTBYIONIEM KOHCTPYKTHB-
HOM YCUJIUU KPYMAWUE CUTbL MOHCHO XOPOULO KOHMPOAUPOBANb, HECMOTPS Ha IIPO-
J0JIbHOE coeluHeHue. (00/104K08aA KOHCTPYKIUSA HCMOJB3YeTCs i Openeil
B JINANIA30HE OT HU3K020 00 CPEOHE20 OUana3oHa MOwiHOCmelil.
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Ju3aiin BHelHero Buaa. B 3aBucuMocTé OT (POPMBI PYKOSITKA Pa3IUdaroT
CIEAYIOIINE MUnvl Opeell.

— cmepoicnesas ¢hopma (puc. 3.22a);

— ¢ pykosimkou nucmoaemno2o muna (puc. 3.226);
— ¢ mopyesoti pykosmkot (puc. 3.228);

— ¢ KpecmoobpasHnot pykoamkou (puc. 3.222).

Kax b1l 3 3TUX TUIIOB ApEsiel UMEET XapaKTEPHbIE CBOMCTBA.

P )

/ }_’ pretesto™

8) 2)

a — cmepaicnesas popma; 6 - pykosmKa RUCMONEMHO20 MUNA, 6 - MOPYesast PYKoAmKa ¢ 00-
NOTHUMENbHOU PYKOSMKOU, 2 - KpecmooopasHas pyKoAmKa

Pucynok 3.22 — Tunwi openeti

Crep:xkHeBasi popma. CteprxkHeBbIe JIpenu ObUH pa3zpadboTansl B 1930-x ro-
JlaX B KAYECTBE YHUBEPCAIbHBIX CTAHKOB. [IpH HCMOIB30BaHNM UX B KAUECTBE PyU-
HBIX JIpesieil OHU MOKa3bIBAIOT CKOPEE OTPUIIATEIbHbBIE CBOMCTBA, TAK KaK KPYTSIINE
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MOMEHTBI MO’KHO KOHTPOJUPOBATH TOJIBKO C TPYIAOM. X MOJMCHO UCNOIb308aMb KAK
HebOobUUEe MATOMOUHBLE OpelU.

PykosiTka MUCTOJIETHOr0 TUMa. Pa3paboTku B 00JaCTH SPTOHOMUKH YKE
JTABHO MPUBEIIN K CO3/IaHUIO Openu nucmoaemno2o muna. Ee OCHOBHbBIE PEUMYyIIIe-
CTBa: y1I00CTBO B 00OpallleHNH, ONITUMAaJIbHAS [Iepeiadya yCUIIUS 10 OCU CBEPJICHUS U
yI00HOE PaCIOIOKEHUE TIEPEKITI0YaTeIeH.

TopueBasi pykosiTka. ToprieBast pykosiTka OblTa CKOHCTpYHPOBaHa JIJIsl UH-
CTPYMEHTOB CTEPKHEBOM (DOPMBI ITyTEM YCTAHOBKH 3aMKHYTOUW PYKOSTKH Ha KOHIIE
WHCTPYMEHTA, B KOTOPOM DPACIIONOXKEH JABUTaTelh. BMecTe ¢ OOKOBOM AOIMOIHU-
TEJIHHOU PYKOSITKOM MOXHO OYE€Hb XOPOIIIO KOHTPOJMPOBATH KpYmaujue MOMEHMbl,
Oyarosiapsi OCEBOMY MOJIOKEHUIO MOpYesol pyKOSAMKU MOXKHO JIETKO YIPaBJISATh
AIIEKTPOUHCTPYMEHTOM. /[penu ¢ mopyesoi pyKosmkou HeoOxooumo ece2oa yoep-
HCUBAMb U HANPAGIAMD 0DEUMU PYKAMU.

Kpecroodpa3nas pykositka. KpectooOpa3Hasi pykosiTka — 3TO THIT PyKO-
ATKH, UCIIOJIb3YEMOU B Opesiax 071 pabomul 8 MANCENbIX PEHCUMAX B CEPUU CAMBIX
BBICOKOIIPOU3BOAUTENBHBIX U3JIeNUi. J[Be KpymHOraGapuTHBIE IOMOIHUTEIbHBIC
PYKOSATKH, KOTOPBIE CMEIIEHBI 110 OTHOIIECHUIO JPYT K JIPYTY U PacIoIOKEHbI MO
00€ CTOPOHBI OT OCH 3NEKTPOMHCTPYMEHTA, TAPAHTUPYIOT VEEPEeHHbl KOHMPOIb
MOJI30BATEIIEM 8bICOKO20 KPYMAUE20 MOMEHMA.

HpI/IBOI[HLIe AJIEKTPOABUIaTC/IN. B 3aBucumocTu oT obiractu IMPUMCHCHUA
ABa THIIa ITPHUBOAHBIX BHCKTpOI[BHFaTCHGfI 3aHAIN JIMAUPYIOUMICC ITOJOXKCHUC OJIA
HCIIOJIB30BAHUSA B JICKTPOAPCIIAX JJIA HpO(l)GCCI/IOHaJ'IOB H JOMallHUX MaCTCPOB:

— YHUBepCcanbHulil IneKmpoosuzamens 0l pabomsl Om cemu 1eKmponuma-
HUsL,

— 0sueamenb NOCMOSHHO20 MOKA C NOCMOAHHLIM MASHUMOM OJisl paOOmbl OMm
AKKYMYAAmopa.

JIBUTaTE M I PadOThI OT CeTH dJIeKTponuTaHus. Tak Ha3bIBaCMBbIC VHU-
sepcanbHble 21eKmpoosueament VCTIONB3YIOTCS IS Opeell ¢ RUMAaHuem om cemu.
OHM UMEIOT OTVIMYHYIO YJICITbHYIO MOITHOCTh Ha €IMHUILY MacChl U TPEXKJIC BCETO
OJTHO OJIArONPUATHOE JJISl SJCKTPOUHCTPYMEHTOB CBOMCTBO: KpYymsAujulL MOMEHM
VBENUUUBACTCSL C B03PACMAHUEM HA2PY3KU, U IMU 08ueameu 001a0arm Omau4Hou
CNOCOOHOCMbIO pabomams HA HPeOebHOll Hazpy3Ke, OCOOCHHO B TUAMA30HE HU3-
KUx ckopocmeii. ITH YpE3BbIYAHO HAEKHBIC B AKCIUTyaTaI[MH ABUTATEIH UMEIOT
JUAIIa30H MOIIHOCTEH OT HECKOJILKHUX COTEH BATT J0 HECKOJIbKHUX KHJIOBATT.

JABurarenu Ajsi padoTbl 0T aAKKYMYyJsTOpa. J[BUratenu nocmosiHHo2o
moKa ¢ BO30YKJI€HUEM OT MOCTOSTHHBIX MAarHUTOB MOYTU UCKIFOUUTEIIHBHO UCIIOJIb-
3YIOTCSI B OCHOBHOM O0Jif1 GKKYMYJAMOPHbIX Openeu. JIBUTaTenn OINpeaesIeHHOIO
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KOHCTPYKTHUBHOTO pa3Mepa UMEIOT OTIINYHBINA KO3 dunmeHt s¢ppexkruBaocTH. [1o-
CTOSTHHBIE MarHUThI HEOOJNBIIOr0 00bEMa MOTYT OBITH M3TOTOBJIECHBI C OOJIBIION
MarHUTHOM MPOHMIIAEMOCTHIO, OJaroaapsi 4ueMy pa3Mephl IBUTATENs TakKe OCTa-
I0TCSl MaJIEHBKUMU. VIX XapakTep U3MEHEHHsI KPYTSIEero MOMEHTa OYeHb OJ1aronpu-
ATEH, U CKOPOCMb NO0 HASPY3KOU nadaem He3HauyumenvHo. /leueamenu nocmosn-
HO20 MOKA € NOCMOSHHBIMU MACHUMAMU MO2YM pabomams moJabKo om noCHoAH-
Ho20 moka. IIpu NOAK/II0YEHNH K NlepeMeHHOMY HANPS’KeHUI0 OHHM BBIHAYT U3
CTposi.

Jns akKkymynisimopHulX UHCMPYMEHmMO8 WCIIONB3YIOTCS dsueament 3aKpbl-
moeo tumna. OHK HeOOJIBIIIKE 110 pa3Mepy U UMEIOT 3aKPBIThIM Kopityc. biaronaps
MaJIbIM pa3MepaM menjiogbloeseHue U OX1axncoaroulas cnocoOHOCmMy dTHX JIBUTaTe-
JICH HU3KU.

CBepaniibHbINA NATPOH

Ceepaunvrvle nampousvl popmupyrom cesa3b 8 yenouke cucmemvl Opeib —
céepnio. CBEpIWIbHBIN MATPOH COEIUHSET CBEPJIO MyTeM (PPUKIMOHHOTO CIIeTie-
HUsl ¢ aurareneM. CBEpIWIbHBIN NATPOH JOJDKEH YIOBJIETBOPSTH CIETYIOIIUM
TpeOOBAHMSIM:

— CBEPJIO JOJKHO HAJIC)KHO YACPKUBATHCS;

— JOJDKEH HAJEKHO TNEpPEeNaBaThCsl MAKCUMAIbHO BO3MOXHBIM KPYTALINAN
MOMEHT, KOTOPBII MOKET BO3ZHHKATh BO BPEMs pabOTHI;

— HE JOJKHO OBITh HUKAKOTO MPOCKAJIb3bIBAHUS;

— XBOCTOBHK CBEpJia HE JIOJDKEH MOBPEKIAATHCS;

— 3aTSrMBaHUE M OTKPHIBAHME TMATPOHA JOJKHBI OBITh JIETKUMH U Oe3ormac-
HBIMH;

— OTCYTCTBUE HEOOXOJMMOCTH MPUMEHSTH IIJII CMEHbI OCHACTKH BCIIOMOTa-
TEJIbHBIE HHCTPYMEHTAHI.

CumBoanyeckre 0003HaYEHUS CBEPIUIIBLHBIX TATPOHOB MPUBECHBI B HPUIO-
acenuu B.

Tunsl 1 KaTeropuu apeJien

B 3aBucuMOCTH OT MPOM3BOICTBEHHBIX 3aaHUI TIOJIOUPAIOTCS TUTIBI IpEJIeH
JUTsL CBepJIeHUs. /[peau OTIMYAIOTCS TJIaBHBIM 00pa3oM HEOOXOJIMMON CKOpOCHLbIO
épauwieHus 1 KDymauwjum Momenmom. Paznuyaior cieIytomue TATbI JPENei:

— 0O0HOCKOpOCHIHbBlE Openu;
y2noewvle openu;

— 08yXCKOpOCHIHbIE Opeiu;

— YemulpexcKopocmubsle openu.
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MOHIHBIC APCIIK 4aCTO HUCIIOJIB3YIOTCA C IPUMCHCHHUCM CTAlIMOHAPHBIX CTOCK
CBCPJINJIBHOT'O CTaHKa.

OI[HOCKOPOCTHLIG ApeJin

Oonockopocmuvie Openu CICIMAIBHO aIalTUPOBAHBI JIJIs1 KOHKPETHOTO MPH-
MEHEHHUS U MO3TOMY SIBJISIIOTCS MHCTPYMEHTAMU Y3KOUe1€6020 HA3ZHAYEeHUsA. JTa
CrielUaIn3alus JejaeT UX KOMIAKMHbIMU, NPOCMbIMU 8 0OpaueHUuU U Oeule8blMu.

[Tpuniun paboThl OAHOCKOPOCTHOTO pEAyKTOpa MPUBEEH Ha pUCyHKe 5.23.

Heo0xoaumo nmpoBOAUTH pa3ivunie MEXKIY Mpems 6apuanmamu OJHOCKO-
POCTHBIX JIpeJeH:

|. Boicokockopocmmubie openu;
. Apenu c evicokum kpymawgum momenmom;
I1l. Yenoewvie openu.

Buvicokockopocmmuuwie openu

Buvicoxockopocmuvie Openu — 3T0 HebobUUe, npocmbie 8 0Opaujeruu openu
C 8bICOKOU CKOPOCMbIO 8pAU4eHUsl WNUHOeNs, TTPeTHa3HAUYCHHBIC JUTSI C8epleHUsl OM-
eéepcmuil manvix ouamempog. OObIUHBIC OJuamempwvl ceeplleHus N3MEHSIIOTCA
B npedenax 3-6 mm v 0OOBIYHO UCTIONIB3YIOTCS I 3aKIeN0K C HOMAUHOU 207108KOU.
Paznuunbie BapuaHThl MPUMEHEHHSI BO3MOXKHBI B 00pabOTKE JIMCTOBOTO METaslia,
W3TOTOBJICHUU KY30BOB I'PY30BBIX M JIETKOBBIX aBTOMOOWJIEH, TaK:Ke MPU U3TOTOB-
JICHUU Mefenu u 8blCmMasoyHbIX KOHCMPYKYUli (npedeapumenbHoe céepienue omn-
gepcmuil nOO Uiypynol).

XapakTepHble CBOWCTBA: CKOpPOCMb 6paujeHus WIHHACHS W3MEHSIETCS
B nipeaenax 1500-4500 o6/mun. 1loaToMy OOBIMHO MCHOJIB3YIOTCS OJIHOCTYTICHYA-
ThIE peayKTOpHI (puc. 3.23). Benenctsue webonbuux ouamempos céepi f0CTaTOuHa
noTpebiisieMast MOIIIHOCTh ABHUTaTels B npeaenax 250-400 Bt. MakcumanbHbIN 1Ha-
Ma30H Pa3MEPOB UCTIOIB3YEMBIX cBep 10 10 MM, B 4aCTHOCTH, Ha MMPOCTHIX B 00pa-
HIeHUH Apensx 10 6,5 mm (1/4"). Tunuunou koncmpykyuei seisiemcs popma Kop-
nyca nUCMOoNemHO20 Mmund.
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1 - npusoonoii anekmpoosucamens; 2 - wecmepus ogueamens; 3 - YUIUHOpU4ecKoe npsamo3y-
boe rkoneco, 4 - sedywuil 8an; 5 - ceepauUIbHbIN NAMPOH

Pucynox 3.23 - Oonockopocmuou pedykmop (npuryun pabomut)

ﬂpefm C 6bICOKUM KpymAWUM MOMEHMOM

penu ¢ evicoxum KpYymMAWUM MOMEHMOM ABIAIOMCSL 0OHOCKOPOCHHBIMU Ope-
JISIMU C HU3KOU CKOPOCMbIO 8PAWEHUS WUNUHOEISL U 8bICOKUM KDYMAUWUM MOMEHMOM
(puc.3.24). ITo hopme 1 KOHCTPYKIIMH OHU ITOXOIAT HA BEICOKOCKOPOCTHBIE APEJIH;
HECMOTpPS Ha CBOIO MOIITHOCTh OHM OTHOCHUTEIHHO HEOOJBIINE 0 pa3Mepy U Mpo-
CThIC B OOpamieHun. MakcumanbHvle Ouamempsl céepJi, NCTIOIb3YEMbIX ISl CBepJie-
HUs ¢ty — 13-76 mm. TUIUYHBEIM TPUMEHEHUEM ITHUX JIpeJiei SBISICTCS Cmpou-
MenNbCMB0 COOPYIHCEHUU U3 CIMATIbHBIX KOHCIMPYKYULL.

Pucynok 3.24 — Jipear GBM 13 HRE Professional
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XapakrepHble CBOMCTBAa: CKOPOCTb BpAILIECHUSA IINUHAECHA HW3MEHACTCA
B nipeaenax 350-550 06/MyuH. MHOTOCTYIIEHUYATHIE PEYKTOPBI, HHOTIa TPEXCTYIICH-
qaTble, UCIOJIB3YIOTCS ¢ METAUIMYECKUMHU NoAmrnankaMu. HoMunaneHas notpeo-
JsieMasi MOIIHOCTh JIBUTATElsl HAXOAUTCS, B 3aBUCUMOCTH OT pa3Mepa JJIEKTPOUH-
cTpyMmeHTa, B Auanas3one 550-900 Bt. Mcnob3yroTcs CBEpAUIIbHBIE MATPOHEI C TUaA-
M1a30HOM Pa3MEPOB 3KMMAEMBIX CBepI 110 13 MM win 16 mMm. Tunuunot kKoncmpyk-
yueti A6715emcsl KOPNycC NUCMONIeMHO20 MUna ¢ OONOJHUMENbHOU PYKOSAMKOU Ha
INEKMPOUHCMPYMEHMax HeOoIbuwux pazmepos. B 31eKTpOUHCTpyMEHTaxX O0Jb-
1I0T0 pa3Mepa UCHOJIb3YETCS TOPLEBAs PYKOATKA U JOTIOJHUTENIbHAS PYKOSTKA.

Ipenmymecra gpesun GBM 13 HRE Professional:

e HaznexHblil 1 MOIIHBIA HHCTPYMEHT

e Bricouaifiiee kauecTBO U HAAEKHOCTD Otaroaaps Belppe3epoBaHHBIM 3y0-
YaTbIM KOJIECaM, IIAPUKO- U UTOJbYATHIM MOAIIUITHUKAM U TPOYHOMY ME-
TAIITAYECKOMY KOPIYCYy PEIYyKTOpa,;

e Jlerko crnpaBurcs ¢ a1000i1 3a1aueii: Onarogapsi TpPeXCTyNeHYaTOMY OHHU-
KAIOIIEMY PEIYKTOPY U MAKCUMAJIbHO BEICOKOMY B CBOEM KJIacC€ KPYTsi-
niemy MoMeHty (60 H-m);

e C noAXOJAIIMMH MPUHAJICKHOCTSIMU BBITIOJTHEHUE JIaXKE CaMbIX OOJIBIIINX
10 JUAMETPY OTBEPCTUM, CBEPICHUE KOPOHKaMH 10 80 MM WJIM pa3MenIBa-
HUE BA3KHUX )XKUIKOCTEN HE COCTaBIAT HUKAKOTO TPYyAa;

e DJEKTPOHHAs CHCTEMA yIPAaBJIEHUS JIJI1 TOYHOTO Hayasia CBEpJICHU;

e besomacHoe ynep:xuBanue Oyarogaps HaASKHON JUIMHHOM JTOTTOTHUTEILHON
PYKOSITKE;

e [Ipocroe ynpasieHue;

e Pesepc.

Texnuueckue xapaktepuctuxku apeaun GBM 13 HRE

HomunanpHas notpedisiemass MOITHOCTh, BT .................. 550
BrIxogHast MOIITHOCTE, BT ....oovviii i, 285
Yucno 000pOTOB XOJIOCTOTO X014, MHH™T L., 0-550
HoMHUHANIBHOE YMCII0 000POTOB, MHH Y ... .. ..ccoeiieiin.. 380
MaxkcuManbHbIi KpyTAmui MOMeHT, H-M ..........cccccceeeeeeee. 60
HoMuHanbHbIH KpyTSmuit MOMEHT, H'M .........ccoocveeicieiee. D
lefika mmuHACTA, MM 43
JlnamazoH TuaMeTpoB CBEpII, 3aKMMAaEMBIX CBEPIIAIBHBIM
MaTPOHOM, MM 1,5-13
J{uana3oH cBepJIeHHs:

JlaMeTp OTBEPCTHUS B CTATH, MM ....euuenneneeneeneanenneneennes 13
JlnaMeTp OTBEPCTHUS B ATFOMUHHUHU, MM ......euvvennreannnnnnnn. 20
JlaMeTp OTBEPCTHUS B IPEBECUHE, MM .....veueenenennennannnne. 40

BeC, KT oo, 201
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Yenoewvie openu

Venosvie openu (puc. 3.25) cnenuanbHO IpeAHA3ZHAYCHBI IS UCHONb308AHUSL
8 cmecHeHHbIX pabouux ycrosusax. Kak mpaBuio, OHU UCnoOIb3YOmMCs B TPAHCTIOPT-
HOM MAUUHOCMPOEHUU, RPOU3B800CH e Medenu 1 npudopocmpoeHun.

Hx HaunOosnee BaXHON 0COOEHHOCHBIO SBISETCS Y2i06asa 20106Ka, KOTOpas
OOBIYHO COACPNKUT BHYTPCHHHUI CBEPIMIBHBIA MAaTPOH, OOCCIICUNBAIOIINN Manblli
pasmep ceepaubHol 20106KY. B KauecTBe MPUHAIIEKHOCTEN UCIONb3YIOTCS KO-
pomkue ceepna. Y 100HBI B 00OpallleHUH aKKyMYJISITOPHbBIE YTJIOBbIE JPEH, KOTO-
pBIE He umerom WHypa NUMmaHus.

b
Vv
d
¢
]

Pucynox 3.25 — Venosas openr (GWB 10 RE Professional)

XapakTepHble CBOWCTBA: CKOPOCHMb 8pAWjeHUs WNUHOeNsT HAXOIUTCS
B auanaszone 450-/300 o6/mun. B pe3ynbrare naxe Heboavuuue opeay UMEIOT OTHO-
CUTEJILHO 6bICOKUE 8eIUYUUHBL KPymAWe20 momenma. 110 3Toil npuunHE yriioBbIE
openu TaKkKe npu2oOHbl AJI UCTIOIB30BAHUS CO C8EPIIAMU C BbICOKUMU MPeOOBaAHU-
AMuU K KpyTsameMmy MoMeHTY. [ToTpebisiemast MottHocTh aBuratens 400 Bm, 4ro ne-
JIAeT 3TH UHCTPYMEHTHI OYEHbB Jieekumu 6 skcnayamayuu. 11outn Bce 6€3 UcKirove-
HUS yenosvle Opeiu CKOHCTPYHPOBAHBI KaK MHCTPYMEHTBI CO CHEPICHEBOU KOH-
cmpyKyuel ¢ KOHMYECKOU repenadeil. Tak Kak CBEpIWIIbHBIN MIMUHAEIL pacioia-
raercs nox yriaom 90°, monb30BaTeslb MOXKET YBEPEHHO KOHTPOJIUPOBATH KPYTALIUN
MOMEHT C IMOMOIIBIO pblyara, 00pa3zyemMoro KOpmycom.
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TexHnuyeckue xapakrepucTuku yriosoii gpean GWB 10 RE

HomunanbHas norpebisemast MOIIHOCTh, BT ................ 400
BrIxomHas MOITHOCTD, BT ..., 170
Yucno 060poTOB XOIOCTOr0 XOAa, MUH ™Y ..................... 1100
HoMHHaIBHOE YnCII0 000POTOB, MHH Y ... ......cceu. .. 750
MakcuMabHbIA KPYTSIIHi MOMEHT, H'M ..........cccuveers. 9,9
HoMuHanbHbINA KpYTSIMd MOMEHT, H'M ..o 2,2
JAnana3oH cBepJieHUs

JlaMeTp OTBEPCTHUS B CTATH, MM ....euueneenenennennenennenn. 10
JlnaMeTp OTBEPCTHUS B ATFOMUHUM, MM .....vvenrreennnannnnnns 12
JlraMeTp OTBEPCTHUS B APEBECUHE, MM .....euuennennennennnn.. 22
BeC, KT oot 1,0

Jleyxckopocmmuule openu

Taxue Openu NCNONB3YIOTCS B CIIy4asix, IJie HEOOXOIUMA YHUBEPCAIbHOCHb
npumernenus. Mx 0ee ckopocmu ACNarOT UX B paBHOW Mepe MPUTOTHBIMHU JIJIST CBEP-
JIEHHS HE TOJBKO 0meepcmuti Maio2o, Ho u 00Jb1oro ouamempa. CTynieHn Mexa-
HUYECKOW mepenauu (puc. 3.26) COOTBETCTBEHHO OOECIEUMBAIOT Oojiee GblCOKULL
KPYMAUWUU MOMEHM HA HUZKUX CKOPOCHISX.
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1 - npusoonoii snexmpoosucamens; 2 - wiecmepus ogueamens, 3 - YuruHOpU4ecKoe npsimosy-
boe Koneco, 4 - gedywuii 6an; 5 - ceepauIbHbIL NAMPOH,; 6 - nepedamounblll 84, 7 - NOCMOAH-
Has NPAMAs napa YuruHOPUYEeCKux npamo3syoulx Koiec, 8 - nepekiroyaemas napa YyuiuHopuye-

CKUX NPAMO3Y0bIX KoJleC

Pucynox 3.26 - /[gyxckopocmuoti pedykmop
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B 3aBucuMocTH OT pa3mMepoB 08yxckopocmHble Opeiau TpeaHa3HAUYCHbI AJis
CIICAYIONIINX TUAMA30HOB OUAMEMPO8 ceepleHuUs (6 cmanu).

— ot 6 1o 10 Mm;

— ot 10 mo 13 mMm;
— ot 13 1o 16 mm;
— ot 16 10 21 mMm.

bnaronaps osyxcmynenuamoui nepedate 3T IEKTPOUHCTPYMEHTHI 11O pa3-
MepaM B OCHOBHOM 00.1buie, YEM 0OHOCKOpOCmHble Ipen. B kauecTBe KOHCTPYK-
TUBHBIX THIIOB HCIIOJIb3YIOTCS KOPNYCca RUCHOJIEMHO20 MUnd, Kopnyca ¢ mopue-
601l pYKOSIMKOU U KPECMOOOPA3HOIU PYKOAMKOU.

Jluanazon ouamempoe ceepnenusn om 6 00 10 mm. Chepa BO3MOXKHBIX MTPU-
MEHEHUI ITUX Apeniell yHuBepcaibHa. CKOPOCTh BpallleHUsI Y HUX OOBIYHO U3MEHS-
ercs B npeaenax mexay 1000-2000 o6/MuH; ABUTATENH UMEIOT HOMHUHAIBHYIO
MoutHOCTh 500-600 BT. Onu ckoncmpyuposarst 6 6ude uHCmpymenmos ¢ KOpnycom
RUCMONEMHO20 MUNA C OONOJTHUMENbHBIMU PYKOAMKAMU.

Jluanazon ouamempoeg ceepnenus om 10 0o 13 mm. Chepa BOZMOKHBIX ITPU-
MEHEHUH TuX npenei yuugsepcanvra. CKOpOCTb BpAIICHUS] Y HUX OOBIYHO U3MEHSI-
etcs B peaenax mexay 600-1200 06/MuH; ABUTATEIM UMEIOT HOMUHAJIbHBIE MOILI-
Hocth 550-650 BT. OHu uzeomosnensvt kak uncmpymenmol ¢ KOpRycom RUCmoien-
HO020 muna ¢ 00ONOJIHUMEIbHLIMU PYKOAMKAMU.

Jluanazon ouamempoeé ceepinenus om 13 0o 16 mm. OObIUHON 00JACTHIO
MPUMEHEHUS ATUX JIPEIICH SBIISICTCS CHPOUMETbCIEO COOPYHCEHUI U3 CHLAIbHBIX
KOHCMPYKUYUIL, MPAHCHOPMHOE MAWUHOCIMPOECHUEe N 0epesoodpadamoleéarouee
npouszeoocmeo. Cxopocmu u Kpymsuue MOMeHmbsl d9mux Opeieli TT03BOIISIOT HC-
TIOJIB30BATh KOJIblesble Nilibl U IPUMCHSITh JIPEIA B KAUCCTBE MEXAHUUECKUX Me-
wanok 6 pabomax no eHymperntei omoeike nomeujeruii. CKOpoCTH UX BpaIICHUS
00BbIYHO M3MeHst0TCs B Tipenenax mexay 500-1000 o6/MuH; nBUraTean UMErOT HO-
MuHaJIbHBIE MOIIHOCTH 650-1000 BT. OHu uzeomosnenvt kak uncmpymenm ¢ mop-
1eB0il PYKOAMKOU U ¢ 0ONOTHUMETbHBIMU DYKOAMKAMU.

Jluanazon ouamempos ceepinenus om 16 0o 21 mm. OObIYHON 00JACTHIO
npumMeHeHus 3TUX JAPEEH SBISIETCS CMpOUmMenbCcmeo COOPYKEHUN U3 CMalbHbIX
KOHCMPYKYULl, MpaAHCHOPMHOEe MAWUHOCMpOeHUue W 0epeeoodpadamuolearouiee
npou3eo00cmeo. CKOpOCTU U KPYTSIUIUE MOMEHTHI 3THUX JApeJield MO3BOJIAIOT UCIOJIb-
30BaTh KOJIbYeable RUbl U CéepaulbHble KOPOHKU. B KauecTBe mpHUCIocoOIeHne
JUISl 33KMMa OCHACTKU B HUX UCIOJB3YETCsl KOHYC (koHyc Mop3ze). CKOpoCcTh Bpa-
HIeHUsS OOBIYHO M3MEHsieTcsl B mpenenax Mexay 350-750 o6/muH; y aBurarenu
UMEIOT HoMUHaIbHbIE MOIHOCTH 900-1200 BT. OOBIYHO KOHCTPYKTUBHO OHH BbI-
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IIOJIHEHBI B BUJIE HHCTPYMEHTA C KPEeCmooOpa3Hoil pyKOSMKOU. INeKmpouHcmpy-
MEHmM 3M020 pasmepa Yacmo UCHONb3Yemcs OJisi CHAUYUOHAPHOI IKCHIYamayuu
6 CMOIIKe C6epuUIbHO20 CIAHKA.

Yemuvipexckopocmuble openu

Jlpenu ¢ uemvipoma mexanuyecKumu nepeoavamu OOBIYHO TPEATIOYTH-
TeNbHEU 7151 paboT 68 msoicenom pexcume. OHU NPEICTABISAIOT COOOM BEpXHUIL Mpe-
Jien pabounx XapaKTePUCTHK JUTsl PYYHBIX IPENIeH, TaK Kak OHU CO3/IAI0T KPYTSIINC
MOMEHTBHI, KOTOPbIE€ MOKHO KOHTPOJIUPOBATH TOJIBKO C TOMOILBIO COOMBEMCmMBEeHHO
OOLUIUX U 2POMOZOKUX PYKOSAMOK. Heobxo0umo npogooums pasiudue mexcoy:

—  PYUHBIMU OpeNsMU,
— Opensamu, NPpeOHA3HAYeHHbIMU OJIS1 UCNONb30BAHUSL 8 CIOUKAX OJIs1 Opelell.

KOHCTpYKTUBHO pyunble mauiutsbl BCETAA BBITIOIHSIIOTCS C KPECMOOoOPa3HOl
pykosmxot. Kopnyc pedykmopa u3zeomoeien uz memaiia i UMeeT YUIUHOPUUECK)HO
KoHcmpykyuto. Jlnamna3zoH cKopocTei B OOJIBIITUHCTBE CIydaeB pa30UT CTYIIEHUATO
Ha 125/250/500/700 06/MuH. MomHOCTh ABATATEN N3MeHsIeTcs B quamna3zone 1000-

1600 Bt. B kauecTBe 3axcumHo20 ycmpoucmea 6 HuUxX ucnoib3yemcs KOHyc (KOHyc
Mopse).

Pyunbie apesau

Pyunble npenu 3TOro pasmepa MCHOIB3YIOTCS A CHPOUMensCmed coopy-
JiceHull N3 CTAIbHBIX KOHCTPYKIMUA. B 1omoIHEHNE K TPUMEHEHHIO B KQUECTBE HC-
KIJIFOUUTEIBHO PYYHOI'O HHCTPYMEHTA OHU MOTYT TaKK€ UCHOIb308AMbBCSL 6 CIOUKE
CBEePIUNbHO2O CINAHKA.

3.]IeKTpOl/IHCprMeHTbI AJIA HCIIOJIB30BaHUA B cTOoMKax CBEPJIMIBHOI'0
CTaHKa

[Ipn nenonp30BaHMK Ipener sl CTAMOHAPHOTO WK MOJyCTAaMOHAPHOTO
IIPUMEHEHUS HE00X00UMO CHAMb PYKOAMKU U 3AKPENUMb 8 CHOUKAX C8EPIUTLHO20
cmanka. 1o cpaBHEHHIO CO CTAlMOHAPHBIMU BEPTUKAIBHO-CBEPJIMIIBHBIMUA CTaH-
KaMH OHU UMEIOT NpeuMyujecmeo MOOUIbHOCMU: UX MOXKHO MPaHCNOPmMupo8ams
C OTHOCUTEJILHO HEOOJBIIUMH YCUIUSMH U TI0 ATOW MPUYUHE UX MOXKHO DKCILTya-
TUPOBATb HA CIMPOUM EJIbHBIX YUACMKAX.

MarHuTHble CTOMKH CBEPJIMJIBHOTO CTaHKa, KOTOPhIE 00ECIIEYMBAIOT HAACK-
HYI0 (DUKCAIIMIO JICKTPOMHCTPYMEHTA HA MAaTHUTHBIX AJIEMEHTAaX, TAKUX KaK CTallb-
HbIe OaJKU, TaKKE€ U B MOABECHOM MOJIOKEHUHU, MPEANOYTUTEIHLHO HCIIOIb30BaTh
B CTPOUTENILCTBE COOPYKEHUMN U3 CTAUIBHBIX KOHCTPYKIIMKA U TPAHCIIOPTHOM MalllU-
HOCTPOEHHMU. |11 YCTAaHOBKM CTOWKH B HYXXHOE€ IOJIOKEHUE WIM IEPECTAaHOBKHU
AJIEKTPOMArHUT MOYKHO BBIKJIIOYATh.
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3.2.2 CucTteMHbIe MPUHAIVIEKHOCTH J1JIs1 ApeJieit

[TporpaMmma CUCTEMHBIX PUHAIICHKHOCTEH 151 IpEIIeH JIenaeT ux MprUMeHe-
Hue 6omnee 3PheKTUBHBIM W/ OoJiee 6€30macHBIM U pacimpsieT chepy uX BO3-
MOJKHOTO npuMeHeHus1. Hanboree BaXkHbIE IPUHAIC)KHOCTH:

—  OONOJHUMETIbHBLE DYKOSMKU,
— CMOUKU C8EPIULLHO20 CIAHKA,
— ocpaHuuumenu 2n1yOumbl.

JlonoJIHUTeIbHbIE PYKOATKH. VICITOIh30BaHNEe TOTIOJHUTEILHON PYKOSTKH
(puc. 3.27) yiydiaeT yupaBJIeHAE B 00JierdaeT 0OpalieHue ¢ IPeIIblo, 4YTo o0ecte-
YUBAET JIyUllIue pe3ybTaThl paOOThl. BadicHetiueli gyHKkyuel ee ucnoib308aHus,
OJIHAKO, AA6/IA€MCS CHUMNCEHUE ONACHOCU 803HUKHOBEHUSI HECUACMHbBIX CIyYaes npu
3AKTUHUBAHUU CBEPIA 8 8blC8EPIIeHHOM omeepcmuu. Pe3Ko BOZHUKAIONTUN peaKTHB-
HBIM KPYTSIIUIT MOMEHT MOXHO KOMIIEHCUPOBATh TOJIBKO C MOMOIIBIO JTOTIOJIHU-
TEJILHON PYKOSTKH.

Pucynox 3.27 - Dpgpexm om ucnonvzosanuss 6cnomo2amenbHOU pyKoOSmKu

B openax c¢ mopuesoit pykoamkoii ucnonivb3oéanue OONOTHUMENbHOU
PYKOAmMKU abconomuo Heooxooumo!

Croiiku cBepJIWIBHOIO cTaHKA. Cmayuonaproe NPUMEHEHNUE PYUYHBIX JIpe-
Je€l CTAaHOBUTCA BO3MOJCHbIM NYmMeM UCHOJb308AHUSL CMOUKU CEEPIUTbHO20
cmanka. llpuMeHeHre CTOUKY c8epuUIbHO20 CIMAHKA YEeUUm MOYHOCMb PE3YIb-
TaToB paboThl. HeoOX0oaruMO NMpoBOAUTH pa3iuyue MEXIY:

— HACMOAbHOU CMOUKOU C8EPIUTLHO2O CIAHKA,
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—  MACHUMHOU CMOUKOU CBEPIUIbHOCO CNAHRKA.

HacronbHasi croiika cBepJmnjbLHOro cranka. HacronmpHas croiika cep-
JWIIBHOTO CTaHKa (puc. 3.28) UCHOIB3YeTCS IS CIMAYUOHAPHOU IKCHILyamayuu
Openu Ha pabodyeMm MecTe. /J[penv onyckaemcs 6 HANpasieHuu YUIUHOPUYECKOU
Hanpasisiowel U nepemewaemcs nymem onyCKaHus pvluaea 6 npeoeiax pecyiupy-
eMoll 8b1COMbL X0Od.

O06s13aTenbHBIM TpeOOBaHHEM, 00ECTIEYNBAIOIIUM O€30MMaCHOCTh TPY1a, SBIIS-
eTCSl HAOdeHcHOe KpenieHue CMOUKU C8ePIUIbHO20 CMAHKA K paboyemy mecmy
U ¢huxcayusi BO BpeMsi CBEPJICHUS MEJIKMX 3arOTOBOK 6 MUCKAX, KOTOPbIE IPUKPETI-
JICHBI K OCHOBAHUIO CTOMKHU CBEPIMIBHOTO CTaHKA.

T

8 "
8 ‘\

Pucynok 3.28 - Cmotixa ceéeprunvrnoeo cmanka DP 500

MarHuTHasi CTOMKA CBEPJMJIBLHOIO CTaHka. Macnumuvie cmouxku ceep-
JubHo20 cmanka (puc. 3.29), BMeCTe CO CHeHaIbHO MPeAHa3HAYCHHOM IS TOTO
THUTIa IPUMEHEHUS IPENbI0, 00pazyom cmanok. JIpens nepemewaemcs 6 Hanpaeiie-
HUU HAnpaeasiowel npumsl U nepemewiaemcs polua2om WIA Maxo8UKoM pyyHou
nooauu. CuibHwlll 21eKMPOMACHUM PACHONONCEH 8 OCHOBAHUU, YTOOBI Kpenumo
MAZHUMHYI0 CIMOUKY CBEPIMIIBHOTO CTaHKA HenocpeOCmeeHHO Ha obpabamvléae-
Mou Oemanu, IPU YCIOBUM, YTO OHA ClIeJIaHA U3 MAarHUTOAKTUBHOI'O YEPHOTO Me-
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Taja (cTaiu). 3To MPUCIIOCOOICHNUE TIO3BOJISIET 8bINOIHAMb C8EPIIEHUE 80 8CEX NO-
JIOJHCEHUSX, UTO SIBISIETCS. OOJIBIIUM MTPEUMYILIECTBOM OCOOCHHO 8 Cpoumeibcmee
COOPY’KE€HUI U3 CTAIbHBIX KOHCTPYKUUNA U MPAHCNOPMHOM MAUUUHOCMPOEHUU.

1 - pviuae nooauu co wikanoi enyouHvl ceepienus; 2 - 6uHmM OOK08020 Kpenienus,; 3 - b0Kogoe
KpenneHue openu; 4 - kapemka, 5 - 6UHmM KpenieHus Opeau 3a weky, 6 - 8bIKIrouamensb 08u-
eamens; 7 - wimencenvbhas po3emka 014 openu; 8 - 8bIKI04amenb MAcHUMHOU NAUMbL;

Pucynox 3.29 — Maznumnas cmotixa ceepaunvrozo cmanxa (GMB 32 Professional)

TexHn4yecKHe XapaKTePUCTUKY MATHUTHOM CTOMKH CBEPJIMJIBLHOI0 CTaHKA
GMB 32 Professional

HomunansHas nmotpebiseMast MOIITHOCTh, BT ........................ 95
JAraMeTp 32KUMHOTO (DIAHIIA, MM ....'uenneneeneeneneneeneenennennnnn 65
VY aepxkuBaromias cuiia MarauTa, KH ..., 25
Huametp cBepienus, makc. (GBM 32-4, narpon paboyero uH-
ctpymenta MK3)

—  CIMPATBHOE CBEPIIO, MM ....eeinissrninenasasenenenanannennns 32

—  KOJIBIIEBOE CBEPIIO, MM .....overeininerereninenasernenenansnnns 12-60
Pabouas nimuHa (ock Z) (BbICOTA ITOABEMA, MAKC.), MM ............. 223
D017 T Y 1 SN 420
BEBICOTA, MM ..ottt e 560
B, KT oottt 26



Jlist obecniedeHusT JTOMOJTHUTEILHON O€30MacHOCTH B Cliydae HapyIICHUS
DHEPrOCHAOXKEHUS BO BpPEMs TOPHU3OHTAIBLHOTO CBEPJICHHS WM CBEPJICHHUS HAO
201080U MACHUMHASL CMOUKA CBEPAUTLHO20 CMAHKA O0JNCHA NOOCOCOUHAMbCS
Yenoukoul Kk 0opabamvieaemori 0emaiu.

Orpannunresn riayounsl. Vcrnonap3oBaHue orpaHuuutTesei riIyOUHBI BbI-
TOJIHO UCIOJIB30BaTh MPU C8epaeHUl 60IbULIO20 YUCTA OMEEPCMUL PAGHOU 2TYOUHbL
WIH 8 clyyae, €CIi He 00HCHA DblMb npegvlulena onpeoeiennas 21youna ceepie-
HUsl, KOTJa, HallpuMep, HEOOXOAMMO BBICBEPJIMBATH B JIMCTOBBIX MaTepuaiax om-
géepcmusi nOO euHm. JDKOHOMHUYECKAs d(PPEKTUBHOCTh OrpaHUUUTENCH TITyOUHBI
MO>KHO ITPOJIEMOHCTPUPOBATH CIEAYIOIIHUM PUMEPOM:

B npowmpbinieHHOM KoMmaHuM HeoO0xoauMo mpocBepiauTh 1000 oTBepcTHii
rryouHoit 30 mm. be3 orpanuuutens riiyOMHBI TyOMHA OTBEPCTUM HU3MEHSETCS
B uHTepBasie Mexay 30 u 36 MM, TO €CTh B CPEIHEM OTBEPCTHS TyOke Ha 3 MM.
B ciydae 1000 mpocBepseHHBIX OTBEPCTUI JOTOJHUTENbHAS TIyOUHA CBEPIICHUS
notwia 661 70 3000 mm = 3 metpam! [loTepu BpeMeHU U JOTIOTHUTENBHOE N3HAIIIN-
BAaHUE CBEPJIa OUEBUIHBI.
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3.2.3 3akpenuisomuii MaTepuai 3
3aoanue 3.1
|. IIpogosskuTe NMpeaIoKeHue:

1. PaznuuaroT ciieyromue BUAbl OJJHOCKOPOCTHBIX JPEIICH:

2. B 3aBUCUMOCTH OT PacIoIOKEeHUS PYKOSITKH JIpeIu ObIBAIOT:

3. Ins nperneii, HCOb3yEMBIX B CTOMKAX CBEPIUIBHOTO CTaHKA, PYKOSITKH

I1. lomosinnTe NpeaioxkeHue HeaocTawieii uHGopmMaumei:

1. JIByXCKOpOCTHBIE JIpEJIM C IMAMA30HOM CBepiieHHs OT 13 10 16 MM MO3BOJISIOT
UCIIOJIb30BaTh MTUJIBL.

2. B IBYXCKOpPOCTHBIX JIpeJIX C AUANa30HOM CBepJeHus oT 16 1o 21 MM MOKHO
HCIIOJb30BaTh MWJIBI U CBEPJIUIILHBIC

3. BBICOKOCKOPOCTHBIE APETN UMEIOT (hopMy THUIIA.

4. B npensx ¢ G0JbIIMM KPYTSIIIUM MOMEHTOM HCHOJIb3yeTCs
PYKOSTKA.

5. YrnoBble Apenu MpeaHa3HaueHbl Ui UCII0JIb30BAHUS B
paboyux yCIOBHSIX.

6. UeThIpEXCKOPOCTHBIE PENU MPUMEHSIOTCS MIPH BBITIOJHEHUH 33JaHUM, CBA3aH-
HBIX C 00pabOTKOM B
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I11. BoiOepuTte oauH NpaBUJIbLHbINA OTBET U 00BeaMTE:
1. BBICOKOCKOPOCTHBIE JpeiH MpeAHA3HAUEHBI JIJIsl CBEPIICHHSI OTBEPCTHIA:

a) OOJBIIIOTO AUAMETPA; 0) MaJsioro auamerpa;

OrtBer:

2. B npensix ¢ 00JpUM KPYTSIIHUM MOMEHTOM HCIOJIB3YIOT CBEPJIA C AUAMETPOM
10:

a) 30 mm; 06) 40 mm;
B) 50 MmM.

OTBeT:

V. Boi0epuTe HECKOJIbKO MPABWIBLHBIX 0TBETOB U 00BeHUTE:
1. ITpu cBepsieHUK OTBEPCTH B AHana3oHe oT 13 10 16 MM HCTIONB3YIOTCA PENH:

a) THCTOJIETHOTO TUIA C JOMOJI- 0) c KpecTooOpa3HON PYKOSTKOM;
HUTEJIILHOU PYKOSTKOW;

B) C TOpPLEBON PYKOSTKOM;

OTBeT:

2. JIByXCKOPOCTHBIE JIPEJId MOKHO MCIIOIb30BATh JUIsl CBEPJICHUS OTBEPCTHI:
a) OOJIBIIOTO IUAMETPA; 0) Majoro AMameTpa;

B) WIECTUTPAHHOTO OTBEPCTHS.

OrtBer:
3. B yrmoBbIxX nipersix mpuMEHSIIOTCS CBEpIIa;
a) JUIMHHBIC; 0) KOHHYECKWE;
B) KOpPOTKHE; I) CTylneH4YaThle.

OTBeT:
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3.3 Texnuka 6e301aCHOCTH NIPH CBEPJIEeHUHN

[Tonb3oBaTenu apeleid Bo BpeMsi padoThl MOTYT OPAHUTHCS M3-3a BO3HUKHO-
BEHUS PEAKTUBHOIO KPYTSIIETO0 MOMEHTa. Kpymawjue momeHmpl BO3HUKAIOT
B PE3YNIBTATE YCUTUBAIOU,E20CSI MPEHUA C8EPA.

— 6 271y0OKUX OMeEepCmusx;

— 6 omeepcmuax 001bUI020 ouamempa,

— 6 cyuae 3axcamus ceéepia 8 NPOCEEePIeHHOM OmeepCmuu, uiu Koz2oa
ceepJio u3eieKkaemcsa u3 oopadbamoieaemoil Oemau.

Korna ceepno enesanno broxupyemcs, 3NEKTPOUHCTPYMEHT MOXKET C0304-
6amb OUYCHBb 6bICOKUE U ONACHbIE PEAKMUGHbIE KPYymAWUe MOMEHmul. /[ cHu-
JHCEHUSL KPYMAWUX MOMEHMO8 HY>KHO UCIIOIb30BaTh TOJIBKO O€3yIpeuHbie omutiu-
dosannvie U ocmpule ceepna, maxk KaKk nOBPe*HCOEHHble UIU MYNble CEEPIIA BbI3bl-
8alOM 3HAYUMENLHO 00/Ibliee MpeHUue U 04eHb JIecKo 3acCmpesam Ui OJ0Kupy-
IOMCHL.

PucyHOK' 3.30 —3p20HOMMK'a. bezonachoe ynpaeienue uHCmpymMeHmom. OnmumalbHvle no3u-
yuu saxeama obecneyusarom bezonacroe ynpaesjieHue UHCmMpymeHmom U nomozsarom cacumas
peaxkmueHble KpymAauue MOMEHMbl

JIJ1st IpeoTBpaIeHUs] OMACHOCTH CO CTOPOHBI BO3MOXKHBIX KPYTSIIUX MO-
MEHTOB HEOOXOIUMO:

1) cocobcTBOBaTh co30anuto npocmpawcmea N yAAJICHUS] CTPYKKHA BO
BpEMsI CBEPJICHUS 21YOOKUX omeepcmutl, BpeMs OT BPEMEHH NepeKyodas Harpas-
JICHUE BpAILLEHUsI CBEPJIA, pecyiapHO U36/eKds C8eplo U3 OTBEPCTUSl, 30 YMeHb-
waem mpenue N CHUKAET PUCK 3AKTUHUBAHUS,

2) BBIOpATh NpasuibHy0 CKOPOCMb ISl CBEPIICHUSI OTBEPCTUH 00./1bUL020 OuUa-
Mempa Y HaJigxKHO 3apuKkcupoBaTh 00pabaThIBaEMYIO JCTalb;
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3) nns cBEpIIEHUsl npedsapumenbHo20 OTBEPCTUS Opamb ceepio, ouamemp
KOTOPOTO cOomeemcmeyem wupune peopa Ha 6016ulom ceepiie.

be3onacnoe ynpasnenue ycmpoiicmeom

Onmumanvhvle no3uyuu_3axeama_obecneyusarom_0e30nacHoe_ynpaesieHue
YCTPOMCTBOM M TIOMOTAIOT yAepkuBaTh apeib (cm. puc. 3.30). Peaxmusnvie Kpy-
mswue MOMEHMbl 2ACAMCL MAaKice NPpu Y8epeHHOM YNPAGLeHUU UHCMPYMEHIMOM.
Il 5mo2o Heobxo0umo depacams Opeiib U Hanpasisms ee 0oeumu pyKamu.

Qgeﬂu, NpCAHa3HAYCHHLIC JIA UCIIOJIb30BAHUA CO B8CNOMO2AMENbHOU PYKO-
}kaod, Heobx00uMo Hanpaejisimos, UCNOTb3YA OOI’IOJZHumeJZbHyIO 6CnomMocamesibRyo

pykosmky (cm. puc. 3.27).

B OCIsaxX 0e301macHoOro YIIPpaBJICHUA ITPH pa60Te C APCJbIO TAKXKC HGO6XOIII/IMO
3aHUMAaTh 0E30NaACHOe NON0NCEHUE.
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3.4 [IpoBepka creneHu ycBoeHusi Matepuaia (Moayab 2, MoayJs 3)

|. [IpuBeauTe B COOTBETCTBHE

3aoanue 2.2

1. IlpuBeauTe B COOTBETCTBUE (CTPEIIKAMU ) TUITHI CBEPI U 00JIACTh UX MPUMEHEHUS:

Tunwvi ceépn

Obnacmsb npumenenus

1. CniupasibHbIE C KOPOTKUM XBOCTH-
KOM

A. CBepiieHrEe OTBEPCTHIl B MACCUB-
HOM Marepuase

2. CryneHyartbie

b. CBepneHue rimyxux OTBEpCTUI

3. Koanueckue

B. CBepiieHne 0TBEpCTUI B TOHKUX Me-
TaJUIMYECKUX JUCTAaX JJIsl 3aKJIEIIOK C
NIOTAaHOM TOJIOBKOM

I'. CBepiieHne OTBEPCTHUM B TUCTOBOM
MaTepuaie

Otsert: | 1
2
3

Vi

2. [IlpuBenuTe B COOTBETCTBHE (CTpETKaMH) IMANa30H BBICBEPIMBACMBIX TUAMET-
POB OTBEPCTUI B CTAIA U PUMEHSAEMBIN THII KOPIYCa IBYXCKOPOCTHOM JPEIIH:

Huanaszon ouamempos Tun xopnyca openu
omeepcmuil 8 Cmaiu

1. 6-10 MM A. | Kopnyc ¢ kpectooOpa3HON PyKOSTKOM

2. 10-13 mm b. | Kopnyc nucTosieTHOro TMna ¢ AOMOJIHHU-
TEJIbHON PYKOSATKOU

3. 13-16 Mmm B. | Kopmyc ¢ TopiieBo# 1 IONOJHUATEIBHOHN PY-
KOSITKOU

4. 16-21 mm I'. | Kopnyc ¢ pyKOATKON NUCTOJETHOTO TUIIA

Ortger:

nlw|[ N[ -
i3l
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3. IIpuBeauTe B COOTBETCTBUE (YKAXKUTE CTPEIKAMU) TUI CBEpJIa U PEKOMEHTye-

MBIH MaTepua sl 00pabOTKHU:

Y [lonepeyHbin nepeaHuin yron 35°-40°

"Honepequm nepeaHuin yron 16°-30° * FlonepesLs nepsaami yron 815°
T 5 A
ooy e AU

o W

T N tan H

Tun ceepna (cm. pucyHku) Obpabamvleaemvlli Mamepua.

A. AmroMuHMH

1. Tun N
2. Tun H b. Jlatrynp
3. Tunm W B. KoncrpykiinonHast ctaib
Otget: | 1 | >
2 | >
3| >

I1. JomosinnTe NpeaioxkeHne HeaocTawieil uHGopmMaumei:

1. XKapormnpouHsle CruIaBbl IPUMEHSIIOTCS B cpenax npu OAaHO-
BPEMEHHOM JIECTBUH pabouux TemMmneparyp.

2. YeTbIpEXCKOPOCTHBIE JPEII UCIIOJIB3YIOT IIPH BBITOJIHEHUH 3aJaHui B
pexume.

I11. BoiOepuTte HEeCKOJIBKO NPABWIbHBIX 0TBETOB U 00BeIUTE:

1.3eHKOBKHM [J1 MeTaJljIa IPUMEHSFOTCS IS

a) 3CHKOBAHMA KOHNYCCKHNX OTBepCTI/Iﬁ 10 I'OJIOBKHM BUHTOB,

0) TrIyOOKOTO CBEpJICHUS;
B) CHSATHS 3ayCCHIICB B BEICBEPJICHHBIX OTBEPCTHUSX.

OrtBer:
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2. KoHycHbIe U cTyneH4aTble CBepiia MOAXOAST sl 00pabOTKHU:

a) TOHKHX MaTepHUAJIOB;

0) KOMIIO3UTHBIX MaTEpPUAJIOB;

B) TOJCTOTO MaTepUala;

r) Uil yBETUYEHUS! MAJICHbKUX MIPOCBEPICHHBIX OTBEPCTUM B TOHKHUX

Marepuasax.
OTBeT:
3. CBepiaM MpUIA0T H3HOCOCTOMKOCTh MOKPBITHS:
a) OKCHUJIHBIC,
0) HWUTpHUJA TUTAHA,
B) KaJIMUEBbIC.
OTBeT:

V. BoiOepuTe o1H NpaBWIbHbINA OTBET U 00BeNTE:
1. JIByXCKOPOCTHBIMH JPEJISIMHA BHICBEPIIUBAIOTCS OTBEPCTHS B IUAITA30HE:
a) oT 61021 MmMm; 06) 0T 6 1024 MMm;
B) OT 6 110 26 MMm; oT 6 10 28 MM;
Ortser:

2. Yucio o00pOTOB Apemu MPHU CBEPICHUH aTIOMUHUEBBIX MaTEpUajoB IO CpaBHE-
HUIO CO CBEPJICHUEM KOHCTPYKIIMOHHOM CTaJIU JOJIKHO OBITh:

a) OAMHAKOBOE; 0) B2 pasa MEHbIIIE;
B) B2 paza Ooublie. r) B3 pasa Ooublie.
Otser:

3. Uucao 060poTOB Apeiy MPH CBEPJICHUH BEICOKOKAYSCTBEHHOM CTAJIM 110 CpaB-
HEHHUIO CO CBEPJICHHEM KOHCTPYKIIMOHHOM CTaJIA JJOJKHO OBITh:

a) OJMHAKOBOE; 0) B2 pasa MEHBIIIE;
B) B 2 pasa OobIie. r) B3 pasa OosbIre.
OtBer:
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4. I1pu cBepiaeHNH MeTalia yJAJICHUIO CTPYKKU OJIaroNpHUsTCTBYIOT CBEpIIa CO
CIUPAJIBIO:

a) BaJIbIOBAHHOW; 0) dpesepoBaHHO;
B) 1uIMGOBaHHOM.

OTtBeT:

V. Pab6oTa ¢ Ta0Juen:

1. IlepeuncnuTe BUIBI OAHOCKOPOCTHBIX APEJIeH M 3alIOJTHATE KOJIOHKY 2
TaOMue! 1.

Tabmuna 1
Tun openu Buo openu
1 2
OnHOCKOpPOCTHAS APEIb 1.
2.
3.

2. Omnpegenure TUI APENd B 3aBUCUMOCTH OT (POPMBI PYKOSTKH M 3allOJHUTE
KOJIOHKY 2 TaOJIUIIBI 2

Tabmnura 2

Buewnuii 6uo openu Tun openu

1 2

94



Oxkonuanue maoauywl 2

Ipumeuanue - /{5 6pinoaHeHus 3a0anus PeKOMeHOYemcst UCHOIb308AMb HAMYPAlbHble 00-
pasywl Opeinel.

3. 3anumuTe IuaMeTpbl OTBEPCTUI B CTaJIM, BHICBEPIUBAEMbIX YKa3aHHBIMU JApe-
JISIMU Y 3aMIOJHUTE KOJIOHKY 2 TaOIuIbI 3.

Tabmuma 3
Tunwl Openei Jluamempvl omeepcmuti 8 cmanu
1 2
OIHOCKOPOCTHBIE
YrinoBbie
JIByXCKOpPOCTHBIE
YeThIpeXCKOPOCTHHIE
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4. 3anonaute B Tabauie 4 OCHOBHbIE CBOMCTBA (KOJIOHKY 2) U 0071aCTh MIPUMEHE-
HUS OCHACTKH (KOJIOHKY 3) 1711 00pabOTKM MeTasa:

Tabmauua 4

Ocnacmka Ocobvie ceoticmsa Obnacmv npumenenus

1 2 3

CnupanbHOe CBEPIIO

CBepIio ¢ KOpOTKUM
XBOCTOBHKOM

Crynenuaroe cBepIio
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Oxkonuanue mabauyvt 4

1

Konunueckuii 3eHKep

Konunueckuii 3eHKep
TSI TIOTIEPEYHBIX OT-
BEPCTUU

Koponka Special for
Sheet Metal s cep-
JICHUA METaJljia
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4 QJIEKTPOUHCTPYMEHTDI JJIs1 MOHTAKA
METAJJIOKOHCTPYKIIUI

4.1 Moayasb 4 «I"alikoBepTHI»

Yueonwviit mamepuan 4

4.1.1 O011€ee MOHATHE 0 BUHTOBBIX COCIHUHEHUAX

Bunmoeoe coeounenue sBisioTcs OIHHM H3 CaAMBIX PACIIPOCTPAHCHHBIX BH-
A0B KpPCINICHUA B MOHTa)XHOM TEXHHUKE M KHaCCI/I(l)HHI/Ip}IIOTCH KaK CcoeoOuHeHusl
pa3vemMrozo muna. I[J'IH BHMHTOBOI'O COCIAMHCHU HCO6XOI[I/IMO ucnoiv3oeaniv.

—  COeOUHUMEIbHBLU dNIeMEHM — ULYPYR UTU GUHIN,
— Hacaoky 015 nepeoavu 8pawarouie2o YCUIUs Ha GUHM,
—  yCcmpoucmeo 05l CO30AHUSL 8PAUAIOULe20 YCUTUSL NPU 3aMALUBAHUU BUHMAL.

TexHuKa BUHTOBOTO COCIMHEHUS 3aHUMAET 0C000€ MECTO CPEJIh OCTAIIbHBIX
METO/I0B coequHeHus. OHa MO3BOJIAET CO3/1aBaTh Pa3bEMHBIE COCIMHEHUS, HE Tpe-
Oyrolye pa3pyueHus Ui MOBPEKICHUS COSTMHUTEIIBHOTO AJIEMEHTa U COeHSsIe-
MBIX JIeTasied 7151 pa3MblKaHusi. Cman0apmubim COeOUHUMENIbHBIM DJIeMEeHMOM TIPU
UCIIOJIb30BaHUN TaKOW TEXHUKU s8/IeMCsl GUHNI.

Ocnosoti 6UHM08020 CcOeOUHEHUs SBISCTCS IrCOMCTPHUUICCKOEC 3dMblKAHUE
p€3b6bl, O0JIHAKO OCHOBHOM BKJIaJl B €r0 IMPOYHOCTb BHOCHT CU/I0B0€ 3AMbIKAHUE 3a
CUCT CXKHUMArOMCro yCUuinAa Me.?fC()y BUHMOM VI COCOUHACMBIMU OCMASIMU.

Jln1s co3ganus eeomempuyecko2o 3amMblKanus B IPUHITUIIE HEOOXOAUMBI 08a
COeOUHUMENbHBIX JTleMeHma, BXOISIINX B 3alleJIeHue IpyT ¢ Apyrom. B ponu on-
HOTO W3 HUX BBICTYIACT pe3bOa 6uHma, B poiid APYyroro — pe3vba 8 mamepuane (TH-
MAYHO JJI WIYPYIIOB) WU JOMOJHUTEIbHBIA 3JEMEHT — 2atika. Ilonsitue «eunm
00beIMHSET JBE OCHOBHBIC IPYIINBI COSAUHUTEIBHBIX 2JIEMEHTOB:

—  GUHMbL,
— wypynol.

Bo Bpems 3a6unuusanus KpenexHbIX AeTalieu ece cubl, TpeOyeMble ISl To-
BOpPOTa BUHTA, Nepedaromcs 20j108Kke 8uHma (Uiu 2atiku) ¢ MOMOIIBIO MPUIIOKEH-
HOTO KpPYTSIIIEro MOMEHTA.

98



Kpymawuit Momenm — 3T0 cuiia, KOTOpas MepeaaeTcs Ha IpeaMeT, Harpu-
Mep, BUHT, C MOMOIIbIO BpAIllaTEILHOTO JABWXKEHUA. EnuHuia usmepeHus: KpyTsi-
niero MmomeHta — H-m (HptoToH - meTp). OHa coctout u3 komnoHeHToB F (cuiia)
u | (tuteyo peryara) (puc. 4.1). Ucnonb3yercs cieayromas GopmMyIia:

M=F-|

rae M — kpytsmuii moment, H-m (N-m);
F — npunoxennas cwia B Hetotonax, (N);
| — rureyo peluara B MeTpax, (m).

Pucynox 4.1 - Kpymawuii momenm (Ha npumepe gunma)

Kpymawuii momenm npuUKIaabIBacTCS K BAHTOBOMY COEAMHEHUIO ITYyTEM HC-
N0JIb30BaHUs eatikosepma. OH JOJIKEH MPEOJI0NETh PE3YIbTUPYIOLIUE PPUKIIUOH-
HbI€ CWJIbI U 00ecreunBaTh MOIIHOCTh, HEOOXOUMYIO JJi yIpyroi aedopmanuu
BHUHTA U /WM OKPYXAIOLIEro Marepuana (puc. 4.2).

1 - kpymawuii momenm, 2 - mperue noo 201068K0U 6UHMA; 3 = YCINAHOBUBLUUTICSL PENHCUM,
4 - mpenue 6 pesvbe, 5 - cuna npedsapumenbHoOU 3amsaiCKu

Pucynok 4.2 - Cunvl 6 sunmogom coeouneHuu
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BunTHI

JUIsi MOHTaka METaUVIOKOHCTPYKIUH CYIIECTBYIOT KpEneMcHbvle GUHHMIbL
u wiypynsl. OHU omauyaiomes Ipyr OT Ipyra popmoti U munom pe3voul.

Kpenesicruvle sunmaul cHaOXCHBI Mempuyeckotl (AT TIOUMOBO) pe3vboll Ha
IUJIMHAPUYECKOM XBOCTOBHKE. X MOXHO 3aBUHYMBATH B TOTOBBIC PE3bObI HIIN
(bUKCHPOBATh UX FAHKOM.

Camonapezaroujue sunmul (camopesvt) 011 AUCHOBLIX Mamepuanos. Ta-
KHE€ BUHTBI CITY)KaT JJI1 COCTMHEHUS] TOHKOCTCHHBIX JIeTallel, HalpuUMeEp, Memaiu-
yeckux qucmos. Obviunas pe3vbba B OGHHOM Clydae He HOOX00Um W3-3a CIUIIKOM
MaJIoro KOJIMYeCTBa 3aX0/I0B B HATPYKEHHOW YACTH U HEJIOCTATOYHO BHICOKOTO MTPO-
buns pe3pObl MO CpPaBHEHUIO C TOJIIMHOW Marepuana. [1o3ToMy NpUMEHSIOT
pe3r0y, CXOIHYIO C pe3bbotl utypynos no oepegy. Takue gunmeol, 1o GopmMe HarOMu-
HAIOIIHE IIypPYTIbl, U3TOTABIUBAIOTCA U3 3AKANEHHOU cmMay M BO BpeMs BBUHUYHMBA-
HUSI CAMOCTOSATEIHFHO Hape3aroT CBOI0 COOCTBEHHYIO OTBETHYIO Pe3b0Y B MpeBapH-
TEJILHO MPOCBEPIICHHOM JIMCTOBOM MeTalie (puc. 4.3).

Pucynox 4.3— Bunmul 0118 1ucmosvix Mmamepuanog

Pacnopuvie gunmul SIBIAIOTCA COCIUHUTEIBHBIMU 3JIEMEHTAMU C XBOCTOBH-
KOM crieriaibHoi Gopmel (puc. 4.4). OHH TIaBHBIM 00pa30M HCIIOJIB3YIOTCS B Ma-
HIMHOCTPOCHUU U TPAHCIIOPTHOM MAIIMHOCTPOCHUU. PacCiOpHBIMU BUHTAMHU 4acTO
SIBJISIFOTCSI, HATIPUMED, IIMIJIBKU TOJIOBKH IIWJIMHIPA, OOJITH COSTMHUTEIHHON TSATH,
BUHTHI TOPMO3HOTO HWIMHApPA. B 3aBUCUMOCTH OT 11U U 00JIaCTH PUMEHEHUS
OOJIBIIIMHCTBO PACTIOPHBIX BUHTOB MOTYT MPUMEHSThLCS TOJBKO OJUH pa3s.

J11st TOro 4TOOBI 3aTSAHYTH PACTIOPHBIC BUHTHI TPEOYETCST HEMPEPHIBHBIN KPY-
TAIIUNA MOMEHT. OHU HenpuzoOHbl 0114 YOAPHHIX PYUHBIX 2AUKOGEPHIOE, TIOTOMY
YTO PaACHIUPSIONIMICS CTEP)KEHb BUHTA OyIeT MOANPYKUHHUBATH «YyJapHBIN» HUM-
ITyJIBC.
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Hucmpymenmanvnoie gunmul. Bce BUHTBI, a OOJITHI B IEPBYIO OYEPEb, SIB-
JSIFOTCS. U3/IETTUSIMU MacCOBOTO IIPOM3BOJICTBA U MPUMEHSIOTCSA MOYTH BO BCEX 00-
JacTSIX TEXHUKU. B OOJNBIINHCTBE CIIyyaeB OHU SABIISIOTCS YAaCThIO KOHCTPYKIUHU U
JOJKHBI UMETh CTaHJAapTU30BaHHBIE CBOICTBA.

boamer nMmeroT craHmapTU30BaHHBIE (OPMBI M pasMmephl. Pe3nba He HUX
yaiie Bcero mempuueckas; Toiabko B CIIA, BennkoOpuTanuu v MOAYUHEHHBIX UM
HKOHOMHYECKHUX 30HAX JI0 CUX MPUMEHSETCS JI0MMOBas pe3b0a. ITU BUBI PE3bOBI
HECOBMECTHUMBI MKy c000H. MICKIIOUeHnEe COCTaBIIET TaK Ha3bIBaeMasi mpyoHas
pe3vba — 311eCh BO BCEM MHPE ITUPOKO MPUMEHSIETCSI JI0HMOBAs cucTeMa 0003Haue-
HUS pe3bObI (cucmema Bumeopmay).

l—N0
lo—

1 - conoexa eunma; 2 - cmepoicens (0baacms pacuupenus); 3 - pesvoa

Pucynox 4.4 — Pacnophvie sunmuol

Kuaaccnpukanust pe3p0bl. CyliecTBYIOT pa3iIniHbIE U0bl pe3b0bl, KOTOPBIE
CTaHAAPTU3YIOTCS B pAMKax OINpPEAEICHHOTr0 Kiacca.

OmnH W3 BHIOB — X0008as pe3vba, WCTHOIb3yeMas MPEUMYIIECTBEHHO
B JIMHEHHBIX TMPUBOJAX M TMOJBEMHBIX MEXaHU3MaX. B 3aBUCUMOCTH OT muna
U waea oHa MOXET OBITh JIe2KONOOBUIICHOU U camopezyaupyrowetics. B kauecTBe
X0JIOBOM B MEPBYIO OUEPE/Ib UCTIONB3YETCS mpaneyeudaivbHas pe3voa. B BUHTOBBIX
COCMHEHUSIX TTPUMEHSIETCS PyTasi pa3HOBUTHOCTh — CAMOCMONOPAWAAC pe3boa.
Ee rmaBHast 0COOCHHOCTH 3aKJTFOYAETCS B TOM, YTO 0Opa30BaHHBIE C €€ MOMOIIIBIO
COCIIMHEHHUS TIOCJIC 3aTATUBAHMS B HOPMAJIBHBIX YCIOBUSX HE OCIAOJSIOTCS CaMo-
MIPOU3BOJIBHO — JIJISt 3TOr0 HEOOXOUM BHEITHUN KPYTAIMIUA MOMEHT. OCHOBHBIMU
Xapaxkmepucmukamu pe3vovl SIBISIOTCS:

— HampaeieHue 8paujeHus;
— npoguib;
— wae.
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CymiecTBYIOT TakKe pa3dyuvs B Tpeaesiax OJHOTO M TOTO JK€ MpU3HAKa.
B 0co0wIit BUJ BhIZCHSAETCS mpyOHAs pe3boa.

Hanpasnenue Bpamenusi. OcHosHoe HanpasieHue 8paweHus npu 3amsu-
8anuu — no yacosou cmpeske (IpaBoe BpaAIllEHUE), €CITU CMOTPETh CO CTOPOHBI I'O-
JIOBKM BUHTA. Takasi pezvOa HaszbiBaeTcs npasou. 11ockonbKy OHA MCHOJIB3YETCS
B OOJIBIIIMHCTBE CIIy4aeB, €€ He 0003HAYAIOT CHEIHAIBHO.

Ecnu mpu B3risze co CTOPOHBI TOJIOBKM BHHTA BpPAIICHHE MPOUCXOIUT
NPOMUB 4aco8ou CmpeKu, TO 3TO nesas pe3boa. OHa IPUMEHSETCS B TEX CIydasiX,
KOTJla He0OXOIUMO HMCKIIIOUNThH OCJIa0JIeHne BUHTOBOTO COEAMHEHUs IMPH Bparle-
HUU JeTAId B ONpPENEIICHHOM HamlpaBlIeHUH. Jlesas pe3vOa Takke MPUMEHSETCS
B COCJMHEHHSIX C TOBBIINICHHBIMA TPeOOBaHUSAMH K O€30MACHOCTU, TJI€ MOKHO
nepenyTarb HarpaBieHue BpainieHus. Eie onHa obnacte nmpumeHeHus (B codeTa-
HUU C TIPaBOMl pe3b00il) — sunmossie cmsaxcku. JleBas pe3ndba cokpaiieHo 0003Ha-
yaetcs LH.

IIpoduns pe3ndbl. Tpeyzonvnaa pezvba sIBASETCSI OCHOBHBIM BUIOM Kpe-
MEKHOM pe3bObl. YT0I mpoduiis, UMEIOIIETO TPEYTroJbHYI0 popMy, cocTaBisieT 60°
UL Mempuseckoll pe3vowt (puc. 4.5a) u 55° s mpyonoi pezvowvr Bumeopma (puc.
4.52). TpeyroabHas pe3rda o003Hauaercs OykBamu M (MmeTpuueckas) uiu R (Tpy0-
Has pe3b0a Bursopra).

Ynopnas pe3voa (puc. 4.80) umeer TpanenueanbHy0 GOpMYy U pa3inyHbIe
yrasl npoduist: 30° u 3°. OHa crocoOHa BbLAEPKUBATH OYEHb BHICOKME HATPY3KU
Ha TUIOCKYIO CTOPOHY MpOoduIIsi, HO MPU ATOM JIETKO oclladisieTcs. YopHas pe3boa
o0o3Hauaercs OykBoit S.

Kpyznaa peszvoa (puc. 4.5u) nmeet yroa npoduns 30° u obianaer onpese-
JICHHOW CIIOCOOHOCTHIO K camMoouuIieHut0. OHa HWCIONB3yeTCs] B TEX Clydasx,
KOT/Ia BO3MOKHO CHJIBHOE 3arpsi3HEHHE, CIIOCOOHOE TOBPEIUTH APYTHE BHJIBI
pe3bobl. Kpyrimas pesbba o6o3Havaercst cumBoaom Rd.

Tpyonasn pe3vb6a MOXET ObITh KaK MempuyecKkoll, Tak u 0oumosou. J1ins mou-
maosica mpy6 MpUMEHsIeTCsE 00BIYHO pe3vbba Bumeopma. 110ckoIIbKY TpyOBI OTIHYA-
IOTCSI HEBBICOKOW TOJIIIIMHOM CTEHOK, Takasl pe3h0a MMEET OTHOCUTEIIBHO HEOOb-
Y10 BBICOTY TPO(WIIsL, HE3aBUCUMYIO OT AuameTpa. Hapyoswcnas pe3vba MOXET
OBITh KaK yuiuHOpuueckoul, Tak u Kkonuveckou (konyc 1:16). Buympennssa pezvoa
OBIBaeT moivko yununopuseckot. COeIMHEHUE C TTIOMOIIIBIO HAPYHCHOU KOHUYECKOU
pe3vbbl IPU UCTIONB30BAHUH YINIOTHUTENS 00E€CTIEYMBAET OUYC€Hb XOPOIIYIO repMe-
TU3AIUIO, TIOATOMY makas pe3bba WeanbHO MOIXOAUT JJIsl 2a30np080008 (CIeIu-
anbHas1 pe3b0a JJ1s ra30BbIX TpyO). TpyOHbIE pe3b0bl U3MEPSIIOTCSI HA OCHOBE YCJIOB-
HOTO TpoxoJia TPpyObl (YCIIOBHO OTHECEHBI K HOMHWHAIBHOMY BHYTPEHHEMY JHa-
MeTpy). [To60p coBMECTUMBIX BUJIOB PE3b0BI TPEOYET 0CO00I TIIATEIHHOCTH.
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Bunmoeoe coeounenue mpyé. J1ist gunmogoeo coeounerus mpyo u pumu-
206 HEOOIBIIOr0 AuamMeTpa (TJIaBHBIM 00pa3oM B 00JACTH THAPOOOOPYIOBAHUS)
NPUMEHSCTCS YUTUHOPULECKAsl U KOHUYeCKas pe3vba — KaK Mempuueckas, Tak U
oniimosas. Pazmepsl pe3nObl CTaHIAPTU30BAHBI B paMKaX MPUMEHSIEMON CHCTEMBI
enuaMIl. PazHuiia yacto ObIBaeT Majg03aMETHOM, ITOATOMY, YTOOBI HE CITYyTaTh OJMH

BUJI C APYTHUM, CIIETyET MOIb30BaThCs TAOIUIIAMU Pa3MEpPOB B KaTaJIorax MpOU3BO-
JTATEJIEH.

- A - .
60° 60° 60° 55"
N 4 N 4
a) 0) 6) 2)
3
o /§
* 30 30 300
) ~ y
! 200
1 30
9) e) u)

a - Mempuieckas cmaHoapmuas pe3voa, 6 - Mmempuieckas MeaKas pe3voa, 6 - 0iMosas
peszvoa CLLA; 2 - pesvba Bumeopma, 0 - ynopHas pesvba, e - mpaneyeuoaivbHas pe3voa, u -
Kpyenas pe3voa
Pucynox 4.5 — I[Ipogpunv pezvoul

Ilar pe3n0bl. [llae pe3bbbl onpedensiem eryOUHY 86UHYUBANHUSA HA 0OUH 000-
pom, a TAKXKE 8blcomy Npodu.is pe3bOvl U COOTBETCTBEHHO €€ BHYTPEHHUHN JUaMeTp.
Pe3nba ¢ marom, MEHbIIUM, YEM Yy CTaHIAPTHOU (OCHOBHOM) pe3bObl, HA3BIBAETCS
Meskoi. M3-3a MeHblIei BEICOTHI Mpo¢ s OHa 00eCIeYnBaeT MEHbBIIIEE yAepKUBA-

IOIIee YCUIINE, HO TIPU ATOM 00JIaIaeT BBIPAKCHHOM CIIOCOOHOCTHIO K CAaMOCTOIIO-
PCHHIO.
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[lar ocHOBHO#1 pe3bOBl cTaHaapTH30BaH. Menkas pe3b0a mpu OJHOM B TOM
e MaMeTpe MOXKET UMETh Pa3JIMYHbIN 111ar, 3HAYEHUs] KOTOPOro TAaK)Ke CTaHAap-

TU30BaHbl. [l03TOMY B 0003HAaUEHNN MENKOW pe3bObI MOCHIE JHaMeTpa YKa3bIBaeTCs
mar (Hanpumep, M 24x1,5; M 24x2).

OcHOBbI BHHTOBOIO COeIMHEHUsl. Yoepowcusarowas cuna 6UHMOBO20
coeOuHerusl NOIHKHA OBITh TAKOH, YTOOBI TaXKe MPHU MaKCUMaJIbHO BO3MOXKHBIX MIPH
paboTe Harpy3kax coelduHeHHble Oemanu He cmewanucob. IIpu >TOM BHUHTHI
HU B KOEM CJIy4yae He JOJKHBI TIOJIBEPraThCsl CPe3aroliei Harpy3Ke.

Cuna namsaycenusn. [lpu HagexameM NpeaIBapuTEILHOM HATSKEHUU BUHT
BOCITPHHUMAET TOJIBKO HEOOIBIIYIO YaCTh BOSHUKAIOIINX MpH PabOTe YCHUITU, Tei-
CTBYIOIIIUX B HANpaBJICHWW OCH BHHTA M YaCTO MCHSIOIIMX CBOIO BenuwduHy. Ilo-
BTOPHO-TIEPEMEHHAsT Harpy3Ka Ha BUHT 0OpaTHO MPONOPIHOHATbHA TBEPAOCTH CO-
CAMHICMBIX JIeTalIel W AIaCTHYHOCTH BUHTA. CHIIBHOE TIpeIBApUTEIHLHOE HATSIKE-
HUE MPEJCTABISET COOOM TaKKe JIYUIIyI0 TPOPUIAKTUKY OCIabeHNus U OTKPYUH-
BaHMS BUHTA 3a CYET MOCIEAyrolIe nepopmanud Mecta COSAUHEHHUS O JeH-
cTBUEM cCxumMaromiero ycwins. OcoOeHHO XOpolue pe3yibTaThl JOCTHTAIOTCS
B OTOM CJIy4ae MpHU UCIIOJIb30BAaHUU JJIMHHBIX BUHTOB Kjlacca KadecTBa oT 8.8 10
12.9 ¢ yMeHbIIIEHHBIM B pailoHe BHYTPEHHETO JIMaMeTpa pe3bObl CTepKHEM, oOec-
MEYNBAIOIIUM ONTUMATBHOE YCUIINE HATSHKCHHUS.

Mooicno npumenamsp ciedyouiee IMRUPUYECKOE NPAGUIO: TIPU UCIIONIb30-
BaHWM BUHTOB Kjacca 8.8 YMEHBIIICHUE CHIIBI HATSDKCHHS COSAMHEHUS COCTABIISCT
10-20 % npu temmepatype He Bbime 100 °C u mpu yCIIOBUH, YTO HAMPSIKEHHBIC
JIETaM W3TOTOBJIEHB M3 METAUIOB C MPOYHOCTHIO HA PACTHKEHUE HE HIDKE
300 H/mm?. [Inuaa cBoOOAHOM (HEHATPYKEHHOI) 4acTH pe3b00BOr0 KOHIA JOJDKHA
PaBHATHCS KaK MUHUMYM TOJIOBUHE HAPYXKHOTO AUaMeTpa pe3bObl (2 B HOpME Aua-
METpPY pe3bO0bI).

Cmonopuvie nemenmst. EcCIu UCHOJB3YIOTCS CIMONOPHbIE 3JIEMEHMbL
(HampuMep, Mpy>KUHHBIC MIa0bI), TO X CUJIA HATSHDKCHHS B MIOJTHOCTHIO CKATOM CO-
CTOSIHUY JI0JIKHA PABHATHCS CUJIE HATSKEHUSI BUHTA. [Ipr MCTIOIB30BaHNM BUHTOB
KJIacCa MPOYHOCTH 8.8 JJIsI COCUHEHUS] METAUIMYECKUX AETaliei, KOrja OTHOCH-
TeJbHOE YJIJTMHEHHE BUHTA OoJsiee ueM B 2,5 pa3a MpEeBBIIIACT HAPYKHBIN TUaMETp
pe3bObI, IPUMEHSTH MPYKUHHBIC MIAHOBI Yallle BCero HeBLITOAHO. [Ipu ucnonib3o-
BaHUU BUHTOB KJIaCCOB kadecTBa 4.8, 5.6 1 5.8 1 OTHOCUTEILHOM YJIMHEHUH, O0JIee
YeM B 5 pa3 NpeBhILIAIONIEM HApY>KHBIH AUAMETP Pe3bObl, B MPYKUHHBIX HIaibax
HET HEOOXOJMMOCTH.

Hanpsasicenue cmamusa. Hanpsoicenue cmamus MEXIY TOJIOBKOW U TaUKON
HE JOJDKHO MPEBBIIATH NPEIE] TEKYUYECTH MPU CKATUHU (COOTBETCTBYET KaK MUHU-
MyM mipezaeny Tekydectd uin 0,2 % yclloBHOMY Ipejeily TEKY4YeCTH) MaTepHalia
HANpsOKEHHBIX Jetaneid. [lpu HeoOXOAMMOCTH CleayeT HCIOJIb30BaTh OOJBIINE
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MOJIKJIa/THBIE MIaObI WM OONITHI ¢ IOCKUM (priantiem. DIaHIBl JOJKHBI 3aKperl-
JATHCA Kak MUHUMYM 4 6onitaMu. Takue coequHeHus IpoyHee, YeM (IIaHIIeBbIE CO-
eauHEeHUs ¢ 3 pacnojiokeHHbIMU Yepe3 120° Gosramu, Tak KaK B IOCICAHUX pa3py-
HIEHUE OJJHOTO 00JITa 03HAYAET BBHIXOJI U3 CTPOSI BCETO COCIMHEHUS.

Knaccot npounocmu. bontel 1 Taiiku 0003HAYAIOTCS Pa3IUYHBIMU CIIOCO-
Oammu.

boamer. Obo3HaueHue kinacca NpoyHoCcTH 0oiTa coriacHo cranpapta DIN
EN (mem. Deutsches Institut fiir Normung e.V. — Hemenkuit HHCTUTYT 11O CTaHIap-
TU3AIMN) COCTOUT U3 08YX Uughp, pa3aelieHHbIX TOUKOI:

— nepeasa yugpa coorBerctByeT 1/100 MUHHMMAIBHOTO TIpejena MPOYHOCTH
IpHU pacTskeHuu (G;) B H/Mm?,

— emopas yughpa coorBetrcTByeT 1/10 OTHOIIEHUSI MUHUMAJIBHOTO TIpe/esa Te-
kyuectr (Rel) kK BpeMeHHOMY CONPOTUBIICHHUIO B TIPOIICHTAX.

[IpousBenenre yka3zaHHbIX ABYX HHU(P cooTBeTCTBYET 1/10 HOMUHAIHLHOTO
3HAuEeHUs Ipejena TeKydecTd B H/mm?,

Kitacc mpounocty 60JITOB, MX MEXaHUYECKHE CBOMCTBA MPUBE/ICHBI B Ta0OJIH-
nmax 4.1 m4.2.

Tabmuma 4.1 — Kitace npounoctu 601T0B

Kiacc mpounoctu 36 | 46 | 48 | 56 5.8 6.8 8.8
[Tpenen mpounoctu mpu pactsbke- | Mun. | 330 | 400 | 420 | 500 | 520 | 600 | 800
HUHU Gy, H/MM? Maxkc. | 490 | 550 | 700 | 800 | 1000 | 1200 | 1400
Hwxanii npenen texkyuectn Rel, | Mun. | 180 | 240 | 320 | 300 | 400 | 480 -
H/mm? (0,2% mipenen mpourocTH | Make. | - - - - - - 640

IPU PaCTSKEHUU G020k

TBeprocts no Bukepcy HV 30 Mun. | 95 | 120 | 130 | 155 | 160 | 190 | 250

Makc. 250 320

Taomuma 4.2 — MexaHu4ecKrue CBOMCTBA OOJITOB

N Kiacc mpouHocTn
l'IyH_KT MexaHnuecKkue CBOMCTBA 8.8
a 36|46| 48 |56| 58 |6.6/6.8/d<16|d>16|9.8%|10.9| 12.9
MM | MM
1 2 3|4 5 6 7 8 19|10 | 11 |12 |13 | 14
1 |Bpemennoe compotusieHue | Homun. | 300 400 500 600 | 800 | 800 {900| 1001200
G, Hvm? 0
2 Mun. | 330|400| 420 (500| 520 | 600 | 800 | 830 |900 104 | 1020
0
3 |TBepmocts o Buxkepcy, Mun. | 95 |120] 130 |155] 160 | 190 | 250 | 255 |[290|320| 385
HV Makec. 250 320 | 335 [360|380| 435
4 |Teepmocts no Bpumemmo, | Mun. | 90 [114] 124 [147] 152 | 181 [ 238 | 242 [276]304 | 366
HB Makec. 238 304 | 318 [342|361| 414
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Kiacc IIPOYHOCTH

No 5 8.8
R Mexartirieckite CROMCTEA 36|46| 48 |56| 58 |6.6(6.8[d<16]d>16|9.810.9| 12.9
MM | MM
1 2 3|4 5 6 7 8 |9 10 11 |12 | 13| 14
5 Teepmocts mo Po- | mun. | HRB 52 | 67| 71 | 79| 82 89 - - - - -
kBeuty, HR HRC, - - - - - - 22 23 |28 32| 30
makc. | HRB 99,5 - - - - -
HRC, - 32 34 | 37|39 | 44
6 | Teepaocts nosepxHocTd HV 0,3y - x4
7  |IIpenmen Texydectn Homum. 180 {240 | 320 |300| 400 |360|48| - - - - -
o1, H/mm? 0
MuH. 190 | 240 | 340 [{300| 420 |360(48| - - - - -
0
8 |YcnoBHbIH mpenen Homun. - 640 | 640 (720|900 | 1080
TEKY4eCTH G2, MuH. - 640 | 660 720|940 | 1100
H/Mm?
9 |HampspkeHue ot 6ulo, wmm oo, | 0,9410,94/091(09| 09 | 092 | 091091 |0,90(0,88| 0,88
TPOOHOM Harpy3KH 3
Gn H/mm? 180 | 225|310 {280| 380 | 440 | 580 | 600 |650|830| 970
10 |OtHOCHTENBHOE
YIUTMHEHHUE TIOCIIe Mum. 25 | 22|14 |20| 10 |16 (8| 12 | 12 10| 9 8
paspebiBa Os, %

T'aiiku. Kiaccpl MPOYHOCTH CTaHAAPTHBIX I'a€K C HOMHMHAJIBHOM BBICOTOM,
paBHoil 0,8 HapyXHOro auamMeTrpa pe3bObl, U pa3sMepoM MO KJIIOY, PaBHBIM
1,45 HapyxHOTO AuameTpa pe3bObl, 0003HayYarOTCs MUGPOI, COOTBETCTBYIONIEH
1/100 xonTponsHoro Hanpsskenus B H/mm?. KOHTpoOIbHOE HaIPsSKEHUE COOTBET-
CTBYE€T MHUHUMAIBHOMY MpEely MPOYHOCTH NPHU PACTSKEHUH BHUHTA TOTO XK€
KJIacca MMPOYHOCTH. BeIepKMBaHNe KOHTPOJIbHON HArpy3Ku MPOBEPSAETCS C MOMO-
IIbI0 BUHTOBOM pe3bObl 0ojiee BBICOKOM MPOYHOCTU C TBEPIOCTbIO HE MEHEe
45 HRC. ITocne cHATHS KOHTPOJIBHON HArpy3Ky raiika JOJKHA ABUTAThCS HA BUHTE.

Obo3nauenusn. Ilpn quamerpe pe3pObl S MM U OO0JIbIIIE BUHTHI KJIacca MpoU-
HOCTHU 8.8 U BBIIIE, a TAKXKE TallKM BCEX KJIACCOB MPOYHOCTH JOJAKHBI UMETh 000-
3HAUYEHUE: BUHTHI HAa TOJIOBKE, TAWKU HA MEPEAHEN TOBEPXHOCTU. Y BUHTOB MAJIOTO
pasmepa pazpeniaercs OnmyckaTh TOUKY MEXay nudpamu.

Knaccot npounocmu ona 2aek: 4; 5; 6; 8; 10; 12. /Ing raek ¢ orpaHUYEHHON
criocoOHoCThIO: 04; 05 (HarpuMep, MIIOCKUE TaillKu).

TpeOyembliil Momenm 3amsarcku MOXET ObITh TOCTUTHYT BPYUHYIO C UCIIONb-
30BaHUEM:

— omeepmku (0o M 5 unu 8.8);

— K044 ¢ BHYMPEHHUM WECMUSPAHHUKOM UIU 368€30000paA3H020 KIHUd
(0o M 8 unu 10.9);

— makace Koavyesozo kuoua (00 M 12 unu 10.9).
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BapuaHTbl NpUMEeHEeHUs1 BAHTOBBIX COeAMHeHM M. /[JIsi MPaKTUYeCKOoro Bbl-
MOJIHEHUS] BAHTOBOT'O COEJUHEHMSI HEOOXOIUMO 3HATh:

— mMun OCHOB8bl,
- npuMeHuMblIZ Memoo: OZpaHu4erHue 2]Zy6qul uiau ocpanuderue MomeHnni,
— mun 6UHmMOe6.

Tonpko MpU HAIUYUU ATUX JAHHBIX BO3MOXKHO IPABUIBHOE MPUMEHEHHUE
AIIEKTPOUHCTPYMEHTA, MPUYEM TPU BHIOOpE MHCTPYMEHTA CIEAYET TAaKKE YUMUThI-
BaThb XapaKTEPUCTUKUA BUHTOB.

Tunsl ocHOBBI. Marepuan OCHOBBI MOKHO pa3/IeJUTh Ha JIBE OCHOBHbBIE
TPYIIIBL:

— MAcKUe,
— acecmkikue.

Takas rpy06as kiaccudukaiys mo3BossieT BEIOpaTh MOAXOSIINNA METO/,.

Msrkasi ocHoBa. Marepuan OCHOBBI CUMTAETCS MASKUM, €CIU MPU Bpalle-
HAM BUHTA TOCJIE KAacaHUsl TOJOBKHM pPACHOJIAraromiasics HEMOCPEACTBEHHO MO
rOJIOBKOM HIypyma (WU Tailkoil) coeAuHseMas JeTaib (U3 3JIACTUYHOTO MaTepuaa
(0OBIYHO JPEBECHHBI)) CMUHAETCS U IIyPYIl MIPOHHUKAET Aaibiie. BoiBoa: npu pa-
Oome ¢ MAZKOI OCHOBOIU HEODXO0UMO 02PAHUYUUBAMb 2TIYOUHY 3A8UHUUGAHUAL.

B npuBeneHHOM HMKE TPUMEPE MTOKA3aHO TUIMMYHOE U3MEHEHUE KPYTSAIIETO
MOMEHTA PU BBUHYUBAHUU LIypyIa ¢ IOTANHOM I'OJIOBKOM B AEPEBSIHHYIO OCHOBY

(puc. 4.5).

— 1 2 — 1 1

1 - msaekuit mamepuan; 2 - scecmruti Mamepuan

Pucynox 4.5 - Pexxcum 3a6unyusanus (peicumol MacKko20 3a6UHYUBAHU)
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Kectkas ocHoBa. Marepuan OCHOBBI CUMTAETCS HCECMKUM, €CIIA TIPU Bpa-
HICHUH 1IypyIia [MOCJe KaCaHUs FOJIOBKH PaCIoararoliasicss HENOCPeICTBEHHO 0T
rOJIOBKOM mIypymna (Wjid railkoi) coeauHsieMas JeTaib (OOBIYHO W3 METajia) He
CMHUHAETCA, B TOM YUCIIE, €CIU K IIypyIy MPOJ0JDKAIOT MPUKIAAbIBATH KPYTSIIHIA
MOMEHT. THUNHUYHBIM ciayyall — 3aBUHYMBaHHE 0OJITa B METAJUIMYECKYIO JI€Tallb
C BHYTpeHHeW pe3pOoid. Eciu npuaraemMplii MOMEHT JOCTaTOYHO BBICOK, TO IO-
NBITKA MPOJOJIKATHh 3aBUHYMBAHUE TOCJE KACaHUS TOJIOBKM NMPHUBOJHUT K CPBIBY
pe3b0bl WM TOJIOBKHU OonTa. BeIBOM: npu pabome c rcecmkoit 0cHosoil Heobdxo-
OUMO 0ZDAHUYUBAMb MOMEHM 3AMANCKU.

DTO OTHOCUTCS TaKXe K CIIydasiM, KOTJa MEXIY )KECTKUMHU COEIHHIEMbIMU
WIN KPEMEKHBIMHU 3JIEMEHTAMHU PaCIIONararTcs 3JIaCTHYHbIE MPOKIAAKU (HaIpu-
Mep, YIUIOTHEHUE). 3/1€Ch IPUMEHUMBI T€ K€ IPaBUia, YTO U B CIIy4ae C )KECTKOU
OCHOBOH. B npuBeneHHOM BBIIIIE IPUMEPE MTOKA3aHO TUITUYHOE U3MEHEHUE KPYTs-
IIETO MOMEHTA MPU BBUHYMBAHUU 00JITAa B METAJUIMUECKYIO OCHOBY (CM. puc. 4.6).

A |t
(US|

1 - orcecmruti mamepuan; 2 - mackui mamepuan

PucyHOK' 4.6 - Peotcum 3a6uUHYUBAHUSA (pe.?fCLlel HCECNKOco 3618MH1£M661HM}1)

B cnywae sorcecmkozo 3aeunuueanua (Haubosee SpKuil mpuMep) KOPOTKHE
METPUUYECKHUE CTAIbHBIC IITYPYIbl 3aBUHUYMBAIOTCS B OTBEPCTUS C 3apaHEE MOATOTOB-
JICHHOM pe3bp00i 10 TeX MOop, IOKa MeCTUTPaHHas TOJIOBKA HE IOCTUTHET CTaJIbHOM
OCHOBBI U HE OYJIET OCYIIECTBIICHA 3aTSIKKA.

BnusHue Ha )XeCTKO€ 3aBUHYMBAHUE OKa3bIBAIOT:

— Mmamepuarn pe3vOvl 2auKU UIU ee NOKpblmue;
— Mamepuas noOKpbimusl 20108KU Wypyna,

— cocmosrue p€3b6bl,'
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— Mamepuasn CmepiCHs Wypyna;
—  ONUHA CMEPICHI WYPYNa;
— ouamemp CMepI’CHS WYpYna,
— wae pe3vool;
— cocmosiHue CMA3KU Wypyna,
— ¢hopma conosku wypyna;
Gdopma u mamepuan nPOKIAOOYHOU WAObL.

Mexnay 3THMH KpalHUMU IIpUMEpaMH KECTKOIO0 M MATKOTO 3aBUHYMBAHMUS
MMEETCs NMPAKTUYECKU HEOTPAHMYEHHOE KOJIMYECTBO BapHaHTOB. [Ipy oanHaKoBOM
HACTPOMKE raiKOBEPTA B CIIy4ae KECTKOIO 3aBUHUYMBAHUS [IEPENACTCS MAKCUMAIIb-
HBIN KPYTALIMNA MOMEHT, a CIIy4ae MATKOTO — MUHUMAJIbHBIN.

XapaKTepI/ICTI/IKa KpyTAIIero MOMCHTA 3daBUCUT OT CJICAYIOIMINX (baKTOpOBZ

—  NPOYHOCMb BUHIMOB/ULYDPYNOG/2AeK;
— 8UO ONOpbL (Watlba, mapenbyamas NPYHCUHA, YNIOMHEHUE),
—  NPOYHOCMb 3a8UHUUBAEMBIX MAMEPUAILO8,
—  YCR08USL CMA3KU Pe3b0068020 COCOUHEHUSL.
COOTBETCTBEHHO BBITEKAIOT CIEAYIOIINE BApUAHTHI MPUMEHEHUS TallKoBep-
TOB:

Paboma c scecmkumu mamepuanamu — 3a8UHYUEAHUE METATUNINYECKUX Je-
Tajgeil ¢ MpUMEHEHUEM TMOKIAA0YHBIX 11aii0. MakcCUManbHBIN KPYTSIIMI MOMEHT
JIOCTUTAETCS TMOCIE OTHOCUTEIBHO KOPOTKOM MPOJOJIKUTEIHHOCTU pabOThl yaap-
HOTO MexaHu3Ma (KpyTasi xapakrepucTrka). HeobocHoBaHHO O0JIbIIIas TPOIOIIKHU-
TEJIBLHOCTH PA0OTHI YIAPHOTO MEXAaHU3Ma BPEIUT DIIEKTPOMHCTPYMEHTY.

Paboma c npyscunawumu mamepuanamu — 3a6uHYUEAHIUE METATUINYECKUX
YacTel ¢ MPUMEHEHUEM NPYKUHAIINX KOJIEL, TApEIbYaThIX MPYKUH, AaHKEPOB WIIN
BUHTOB/Ta€K C KOHMYECKOW MOCAJAKON ¥ MPUMEHEHUEM YAJIMHUTETEH.

Paboma ¢ mazkumu mamepuanamu — MPUBUHINBAHKE, HAIIPUMEDP, METaJ-
JUYECKUX YacTeH K APEBECHHE WM NMPUMEHEHNUE CBUHIIOBBIX MU (PUOPOBBIX MO/I-
KJIaJHbBIX I11aii0.

[Tpu paboTe ¢ MPYKUHAIUMU WU MSATKAMH MaTepyajaMyd MaKCUMaTbHBINA
MOMEHT 3aTsDKKU MEHbIIIe, YeM TTpH paboTe C )KECTKUMU MaTepuaiaMu. Takxe Tpe-
OyeTcsl 3HAUUTETHHO OO0JIbILAs MPOIOJKUTEILHOCTh pabOThl YIAPHOTO MEXaHU3MA.

XapakTep U3MEHEHHsI KPYTAILLEr0O MOMEHTA B CITy4Yae UCIOJIb30BAHUS MACKUX
U HCECMKUX PeNHCUMO6 3aBUHUMBAHUSA MTOKAa3aH Ha pUCYHKE 4.7.
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a) 0)

a - Ms2KUe pexcumbvl 3a6UHUUBAHUS (8 Opesecune); O - HeCmKUe PeHCUMbl 3a8UHYUBANHUS
(6 memanne),

Pucynoxk 4.7 - Xapaxmep usmenenus kpymsue2o MOMEHmMa 8 Ciy4ae UCnoIb308aAHUSL MASKUX
U HCECMKUX PEAHCUMOB 3A8UHYUBAHUS

3apranaHne BUHTOB B KCCTKHUC, IPYKUHALIINE WA MATKHE MaTCPpHU-
aJIbI

Ecnu nocTUrHyThIE ONBITHBIM IYTEM B TEUEHHUE CEPUH YAAPOB KPYTAILIHE MO-
MEHTBI 3aMEPUTh U MO HUM COCTAaBUTh AUArpamMmy, TO MOJYYUTCS KpPUBAs KPyTs-
HIEro MOMEHTA. BrIcOTa KpUBOM COOTBETCTBYET MAKCUMAJIbHO JOCTUTHYTOMY KpPY-
TALIEMY MOMEHTY, KpyTH3Ha MIOKa3bIBAET, 32 KAKOE BPEMS OH ObLJI IOCTUTHYT.

JIMMTebHOCTh BO3AEHUCTBUS NMITYJIbCHOIO TAUKOBEPTA ONPEIEIISIET TOCTYII-
HBIW KPYTSIIMA MOMEHT B IIPEJeIax 3aJaHHOr0 AUaIla30Ha:

—  Yem Kopoue OIUMENbHOCMb 8030eUCMBUS, MeM HUNCe 00CMUSHYMbLU KPY M-
WUl MOMeEHM.

—  yem 0oJbule ONUMENbHOCMb B030EUCMBUS, MeM 8blule OOCTMUSHYMbIU KPYHis-
WUl MOMeEHM.

Ho HeoOxoIMMO y4uThIBaTh, YTO MOCIIE OMPEIEIEHHON IIUTENbHOCTA BO3-
neicTBus (B OONBIIMHCTBE CIy4YaeB MPUOIU3UTEIBHO 5 CEKYHT) KPY TSN MOMEHT
He OyaeT OoJibllie yBeauunuBathes (puc. 4.8).

110



M(%)

55+

1 2 %! 4 5 t(cek)

Pucynox 4.8 — 3asucumocms kpymswe2o momenma om OAUmMenbHOCMU 8030elicmaus (npu-
mep)

4.1.2 DNeKTPOMHCTPYMEHTHI IJIS MOHTA:Ka BUHTOBBIX COeIUHEHUH

T'aiikoeepm — VHCTPYMEHT, CIECIMAIBHO NPEAHA3HAUYCHHBIN IJI1 MOHTa)Xa
U JIEMOHTa)Ka BUHTOBBIX COeAMHEHU . IMITyTbCHBIN MeXaHU3M (TPUCYTCTBYIOITUI
B OOJIBIITMHCTBE CJIy4aeB) U ATPOH JJIsA JIETKOM U OBICTPON 3aMEHBI TOJIOBOK MTO3BO-
JISIFOT C JIETKOCTBIO BBIIIOJHUTD IMOCTABJICHHBIE 3a]1a4H.

B ralikoBepTax UCIONIB3yeTCs CIIEHUAIbHBIA NATPOH B BUNIE HAPYIHCHOZ20 Ye-
moipexzpannuxa pasanaaoro pasmepa (17, 3/4”, 1/2") wiu enympennezo wecmu-
2pannuka pazmepom 1/4".

[aitkoBepT MoKeH OBITH CIIOCOOCH HAJEKHO U DKOHOMUYHO 3aBUHUYMBATH
WJIU BBIBUHYMBATH BUHTHI (TallkKi) B COOTBETCTBUU C KOHKPETHBIMU PEKUMaMU 3a-
BUHYMBAHUSI, KaK MOXXHO OBICTpEe W C HAWMEHBIIUM KOJUYECTBOM YCHUIIUN
Y C HAUMEHBIIMM YHCJIOM OTBETHBIX PEAKLIHM JJIsI TOJIH30BATEIsI HHCTPYMEHTA.

B cuny npunnmna aeictus HEOOXOAMMO MPOBOJIUTH PA3TUUNE MEKIY:

—  2auKO8epmMamu ¢ 02paHuyeHuem Kpymsaue2o MOMeHma,
— umnyavcuvimu (YOapHbiMu) 2auKO8epmamu.
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3asunuueanue c oZcpanuvdenuem Kpymsauieco momernma. I[J'If[ 9TOro IpruMce-
HAIOTCS TaK FaﬁKOBepTLI C OIrpaHUYCHUCM KPYTALICTO MOMCHTA. Hx oTnnuuTenbHON
qepToﬁ ABJACTCAA q)YHKHI/I}I MNpCABApPpUTCIIBHOTO 3aaHUA ITPCACIIBHOTO MOMCHTA 3a-
TSAXKKH. ﬂJ’I}I 3aBMHYMBAaHN BHA4YAJIC Tpe6yeTcsl HeOOJIBIION MOMCHT, OH PC3KO YBC-
JIMINUBACTCA ITIOCJIC COIIPUKOCHOBCHUA I'OJIOBKH BUHTA (F&I?IKPI) C IIOBCPXHOCTBIO JIC-
TaJIH. HpI/I AJOCTHKCHHUH 3aJaHHOI'O MOMCHTA ITPOUCXOAUT PA3SMBIKAHNUC CHCIIJICHHA
MCKAY MIMMHACIEM U ABHUI'aTCIICM, KOTOpBIﬁ IMpoaoJIZKaACT pa6OTaTI) Ha XOJOCTOM
xony. HpeI/IMYH_[eCTBa HHCTPYMCHTA U MOMCHT 3aTsKKH 3aBUCAT OT IIPUHIMIIA I[GI;'I—
CTBUA FaﬁKOBepTa. HpI/IMeHHIOTCH CJIIeaAyromue TUIIbl MCXaHU3MOB:

— MPOCKAKUBAIOLIUE My(THI;

— OTKJIIOYAIOIIHNE MY(THI;

— yZapHO-BpaulaTelbHbIe My(ThI;

— HMIIYJIbCHBIE MY(THI;

— aBTOMAaTHYECKHUI OCTAHOB;

— 3JIEKTPOHHOE OIPAaHUYEHUE KPYTSIIETO YCUIIHS.

4.1.2.1 I'ajikoBepTHI ¢ OrPAHUYEHHEM KPYTSHIIEr0 MOMEHTA

I'aiikoBepTHI ¢ OrpaHMYEHUEM KPYTHIIEr0 MOMEHTA ¢ IPOCKAKUBAKILEH
My Toii. DTO camblil MOMYJISPHBII BUJ rallkOBEpTA.

[Tpockakuparoiiast Mmydta peryaupyercs. [Ipu gocTrkeHUU 3aJaHHOTO TIPY-
YKUHOU KPYTSIIETO0 MOMEHTA MOJIyMy(Thl, COEAUHEHHbIE KOCBIMU 3YObsIMHU (Kyjiau-
KaMu), pOTUKAMU UTU WUAPUKAMU, PAZKUMAIOTCA (cm. puc. 4.9). [loka HHCTpyMEHT
paboTaeT U K HEMYy MPUKIAABIBACTCA YCWIIME, 3aBUHYMBAHHUE OCYIIECTBISCTCS
C MaKCMMaJbHBIM MOMEHTOM 3aJIaHHOW BEJIMYHMHBI. DTO OJIATONPUATHO CKa3bIBa-
€TCs1, €CJIM €CTh BEPOSTHOCTh CMATHS MaTepraia o BuHToM. [Ipockanb3biBaroniue
MY(TBI OTIMYAOTCS HEBBICOKOM IIEHOU, JOCTATOYHONW TOYHOCTHIO U (ITPU BHICOKOM
KaueCTBE) HU3KUM YPOBHEM H3HOCA.

Cy1iecTByOT OrpaHUYEHHUs JUIsl KPYTALIEr0O MOMEHTA MPOCKAKUBAHUS, I10-
CKOJIbKY OH 4€pe3 MHCTPYMEHT MEepPEJAeTCs MOJIb30BATEI0 U MOXKET BbI3BATh UyB-
cTtBO muckoMdopta. M3 3TX cooOpakeHW MaKCUMAJIbHBIA KPYTSIIUH MOMEHT
B TAKMX YCTPONCTBAaxX OObIYHO orpaHnydeH 3HaueHueM 30 H-m.

I'aiikoBepTHI ¢ OrpaHUYECHUEM KPYTHALIEr0 MOMEHTA € OTKJIKYaIoLIel
myToii. PaboTaroT mo ToMy e IPUHITUITY, YTO U MIPEABIAYITUN THII, T.€. KPYTSIIIHMA
MOMEHT OTrPaHUYUBACTCS MPEAOXPAHUTEIIBHON KYJIauKOBOH (IIapUKOBOM) MY(TOH.
OTau4mue COCTOUT B TOM, UYTO B OTKJIIOUAROIIEH My(dTe moyMyPThl TOCIIE TIEPBOTO
pa3beAMHEHUS OCTAIOTCS PaCLEIUICHHBIMH. JTO OOYCJIaBIMBAET HE3aBUCHMOCTD
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MOMEHTA OT BpeMeHHU paboThl. OTKIIOYArONTe MyPThI OTIUIAIOTCS OYCHh HU3KUM
YpOBHEM IllyMa U u3Hoca. X nedocmamok — 6onee croacras KOHCmMpyKyus v, co-
OTBETCTBEHHO, 00JIee gblcoKas YeHa.

———
2—0 ?“l‘,::

s— =0 S A=
4—\.i ,/
a) 0)

a — epaweHue: mygpma coeouneHa (3ayeniena); 6 — npocKaIb3vieanue: Myghma omcoeouHeHa
(pacyennena), 1 - sedywuii 8an; 2 - HAACUMHASL NPYAHCUHA; 3 - POIUKU (DACNONIOdNCEHBL 8 Yel)O-
JeHUsX); 4 — 8bIX00HOU 8al

Pucynok 4.9 — Ipockaxusaiowas (poauxosas) my¢pma. Cxema u npunyun 0etcmeust

4.1.2.2 AmnynbcHble (y1apHbIe) TaiikoBepThHI

Hmnynbvchvle 2aiikogepmpl — 3TO TAMKOBEPTHI, KPYTAILIAN MOMEHT KOTOPBIX
HE YBEJIMUYMBACTCS IIOCTOSHHO BO BPEMs BBINOJHEHUS ONEpaluy, a JEUCTBYET Ha
BUHTOBOE COCMHEHNE C TIOMOIIBIO [IOBTOPSEMBIX «yAapHO-BpallaTEIbHbIX BO3IEH-
CTBHI.

Pabounii opran B Takux yCTpPOUCTBaX — 000COOICHHBINA YOAPHbIL MEXAHUZM
nazoe02o0 muna. Y HUX MPAKTHYECKH OTCYTCTBYET OTJaya Ja)e MPU BHICOKUX 3Ha-
YCHHUSIX MOMEHTA. 3aTsAKKa MPOUCXOIUT JUCKPETHO C XapaKTEPHBIM TPOMKHUM IIIy-
MoM. BenrdrnHa MakCMMaJIbHOTO MOMEHTA 3aBHCHT OT KOHCTPYKITHH. OTpaHuYeHNE
OCYIIIECTBIISETCS JIMOO IMyTEM 3aJaHus KOJIMYECTBA yIapoB, JTHUO0 C TIOMOIIBIO pac-
TIOJIO’KEHHBIX MEXKy IIMMHHJIEIEM U TOPIIOBBIM KIIFOUOM OTPaHUYUTEICH (TOPCHO-
HOB).
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NmnynbcHble TAKOBEPTHI BHICOKOTO KAue€CTBA OTIMYAIOTCS MPOYHOCTHIO U
JIOJITOBEYHOCTHIO. Ha mpakTuke mpeaebHbIi MOMEHT 3aTsSHKKH OTPeIeIIIeTCsl Mac-
COH yJIapHOTO ME€XaHM3Ma M pa3MepaMu MHCTpyMeHTa. {1 pydHBIX rallKOBEpPTOB
9Ta BeJImunHa 00bI9HO cocTaBigeT 1o 1000 H-m.

[TpuHuun AecTBUS MMITYJILCHOTO TalKOBepTa Mokas3aH Ha pucyHke 4.10.

Pucynox 4.10 — Ilpunyun oeticmsus umnyibcroz2o 2atikogepma

DOYHKINOHAJIBHbIE XaPAKTEPUCTUKHU

Y 1apHbIil MEXaHU3M MMITYJILCHOTO TAMKOBEPTa OTAAJIEHHO HAIIOMHUHAET KY-
JIAYKOBBIM MEXaHM3M TailkoBEepTa C OTPaHUYCHHEM KPYTSIIEro MomMeHTa (puc. 4.11
u 4.12). MydrtoBoe coerHeHHE MPEACTABISICT COO0H MPOYHYIO JIUTYIO KOHCTPYK-
LIMI0, 4 KYJIAUK! JUCKOB CLEIJICHUS UMEIOT POBHYIO KOHTAKTHYIO ITOBEPXHOCTb.

JIMCK CUEIIeHusl ¢ MPUBOJIHON CTOPOHBI BBINOJHEH B BUAE WHEPIIMOHHOIO
yAapHOTO 3JIEMEHTA C MPY>KUHHON HArpy3Kou U KJIMHOBUIHBIMU WJIH TTPOI0JILHBIMU
nasamMu JJisl OCIE0BATEIbHOIO MEePEBIKEHUS Bliepea U Hazad. [lpu He3Hauu-
TEIHOM KPYTAIIIEM MOMEHTE KYJAUKHU MOJHOCTHIO COMPUKACAIOTCS U MEPEHaroT
BpalareinbHoe ABuKeHue. [Ipyu mpeBbIlIeHnH KOHCTPYKIIMOHHOTO KPYTSAIIEro MO-
MEHTAa Macca CIETUICHUSI YCTyHaeT Mo JaBJICHUEM IPYKUHbI, OTOJBUTACTCS HA3a]]
Y TIEPECKAKMBAECT YEPE3 KYJIAUKUA C BEAOMOM CTOpOHBI. [locie 3Toro ona cockanib-
3bIBAET HA3aJ U YJapseT MO CIAEAYIONIEMY BEJOMOMY KYJIauKy, UTO IPUBOJIUT K Iie-
pellade yIapHO-KpyTsero MoMenTa. biaaromapsi mpoaoibHOMY ABHKEHUIO yAap-
HOM Macchl TPOUCXOJUT Tepeada oOpaTHOTO KPYTSIIIEro MOMEHTA MO0 HalpaBJie-
HUIO K MOJIb30BATENIO.
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a) 0)
a — 3d6UuH4YUsarue, 9] —ydapﬂo-epau;ameﬂbﬂoe osudicerue

Pucynox 4.11 - Hunynschuvle eatikosepmul. Cxema u npuHyun 0eucmasusl

Ilepemaua BpamaTeabHOTO ABWKEHMS OCYLIECTBIIETCS MO3TAMHO C Xapak-
TEPHBIM I'POMKHUM ILIETYKOM. MaKCUMAJIBHBIN YIAPHO-KPYTALLIUN MOMEHT OIpaHU-
YeH KOHCTPYKI[MOHHBIMM XapaKTEpPUCTUKAMM WHCTPYMEHTAa U 3aBUCUT OT YHUCIA
BpallaTeNIbHbIX YAapoB (UIMTEIBHOCTH yaapa). sl HacTpOMKH MaKCUMaIbHOTO
II0KA3aTelIs UCIIOIB3YIOTCS CIIELMAIIBHBIE OIPAHUYMTENN, PACIIONIOKEHHBIE MEKIY
HIMUHJIETIEM U TOPLOBBIM KJIIOUOM (TOpCHOHHBIE cTpekHHU). Ha mpakTtuke mMakcu-
MaJIBHBIWA KPYTALIMH MOMEHT OIPAaHUYEH BECOM yIAPHOI0 MEXaHMU3Ma U pa3MepoM
MHCTpYMEHTA. PydHOM 3JIEKTPOMHCTPYMEHT BBIITYCKAETCA ¢ MAKCUMAJIBHBIM KPYTSI-
M MoMeHToM 1000 H-M. KpyTsmmnii MOMEHT MOKET y4acTBOBATh B ITPOLECCE 3a-
BUHYMBAHHUS TOJIBKO B TOM CJIy4ae, €CJIM BCE COCIUHUTEIIBHBIE 3JIEMEHTHI SIBJIIFOTCS
YKECTKHMH, BKJIFOYAsi BUHT. BUHTBI C yTOHYEHHBIM XBOCTOBUKOM (HEBBIIAJAOIINE
BUHTBI), UCTIOJIb3yEeMbIE IS BHICOKOTIPOYHBIX COCIMHEHUI B MAIIMHO- U PUOOPO-
CTPOCHUH, HEIIPUTOIHBI [T TAaHHBIX LIEJIEH, TAK KaK OHU IPYKUHAT O] yIapHbIM
BO3JICMCTBHUEM, UTO IIPUBOJUT K II€pelaye HEJOCTATOYHOTO MOMEHTA 3aTSAKKH.
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a — 3asunyusanue; 6 — yoapHo-epawjamenvroe 3aeuHuusanue, 1 - edywuii ean; 2 - macca
cucmemyl YOapHo20 0elcmausi (C BHYMpPeHHUM NPUBOOOM); 3 - HANPABIAIOWUE KYIAUKU;
4 - wapuku mpancmuccuu; 5 - 6038pamuas NPyHcuUHa,; 6 - Kyi1auku cucmemvl yOapHo2o Oeli-
cmeusi; 7 - 8bIXOOHbLE KVAauKu, 8 - 8bIXO0HOU 61, 9 - wecmuepanHas mopyeeas 20106Ka

Pucynok 4.12 — Yoaprno-epawamenvhas cucmema, Kyia4ko8ads cucmema yoapHo2o 0eticmeus
(npunyun oeticmeusi)

Tunosasi Ki1accu(puranuss MMIYJIbCHbIX FTAKOBEPTOB

NmnynbcHbIE TaKOBEPTHI NOAPA3ICIISIIOTCS HA PA3JIMYHBIE KJIACCHI B 3aBUCH-
MOCTH OT MaKCHUMAaJIbHOTO JUaMeTpa UCIOIb3yeMbIX BUHTOB (60nTOB). Cpenu ca-
MBIX PACIPOCTPAHEHHBIX MOXHO BBIJICIIUTH CIEAYIOILINE:

— 0o M 18;
- M18-M 24;
- M24-M 30.

Tun M 18: umnynscnuie caitkoeepmot nanuoro tumna (puc. 4.136) Ucosb-
3YIOTCS B A6MOMOOUIecmpoeruu 115l MOHTa)ka KOJIeC Ha JIETKOBbIe aBTOMOOUIIY;
JUTSL COOpKU 1e2KUX CMAabHbIX KOHCMPYKYUIL TIPU CTPOUTENIbCTBE JIECOB M U3I0-
TOBJICHUU CTEJUIAXEH; B MAaCTEPCKUX M MPEANPUATHIX 0oOcmyxuBaHus. [Ipu 06-
IIEM BECE MHCTPYMEHTA 3 KI' KPYTSAUIMH MOMEHT cocTaBisieT mpumepHo 250 H-m
Y PETYJIUPYETCA JJIEKTPOHHOU CUCTEMOM.
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Tun M 24: umnynwvcusie caiikogepmut 1anaoro tumna (puc. 4.138) ucnons-
3PIOMCA 8 MANCEIOM NPOMBLULTIEHHOM A8MOMOOUIECMPOEHUN 1TT1 MOHTAXa KO-
JIeC Ha TPY30BBIX aBTOMOOWJISIX, B CTPOUTENLCTBE JJI COOPKU CHMANbHBIX KOH-
cmpyKyuii 1 B MalmmHocTpoeHuu. [1pu obiiem Bece HHCTpyMeHTa 6 KT KpYTSIIHMA
MOMEHT cocTaBiisieT npuMepHo 600 H-M ¢ HacTpoWkoil BpeMEHU BO3IEHCTBUS
(IIUTENbHOCTH yaapa).

Tun M 30: umnynscusie 2aiikogepmat 1anHoro TUMA (pPUc. 4.132) UCTIOINb-
3YIOTCS 014 COOpPKU PelbCo08020 MPAHCNOPMA U GbICOMHBIX CMANbHBIX KOH-
cmpykuuii, s O0JBIINX Pe3bOOBBIX COCTMHEHHW HA TPY30BBIX aBTOMOOWIIAX,
CTPOUTENBHBIX MAaIllMHAX, aBTOOycax, B TSHKEJIOW MPOMBINIJICHOCTH U HePTeXu-
muu. [Ipu obmeM Bece MHCTpyMEHTa 7 KI' KPYTSIIUNA MOMEHT COCTaBISICT MpPH-
MepHOo 1000 H-M ¢ HacTpolKoi BpeMEHH BO3AEUCTBUS (IJTUTEIBHOCTH yAapa).

8) 2)

a — akkymyaamopuwiil umnynscHoil eatikogepm GDS 18 V-LI HT; 6 — cemesoti umnynscuuiii
eatikoeepm GDS 18 E; 6 — cemesoti umnynvcnwiii eatikosepm GDS 24; 2 — cemesoii umnyinbc-
nuii eatikogepm GDS 30

Pucynox 4.13 — Umnynwvchoie eatikogepmol
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HNmnyabcublii raiikoBept GDS 18 E Professional

DIIEKTPOUHCTPYMEHT (puc. 4.14) npeiHa3HayeH JIsl 3aBUHYMBAHUS U OTBUH-
YUBAHUS BUHTOB/IIYPYIIOB, a TAK)KE JJIS 3aTATHBAHUS U OTITYCKa raeK B YKa3aHHOM
JManazoHe pa3MepoB (cm. mabn. 4.3). ONTUMaIbHO TOIXOUT JUIsl MOHTa)Ka KoJiec
Ha JICTKOBBIC aBTOMOOWJIH, TIPY CTPOUTEIIBCTBE JIECOB M M3TOTOBJICHUH CTEIIKEH,
B MacCTEPCKHUX W MPEANPHUIATHIX OOCTYKHBAHUS, /ISl BHIMOJIHEHUS PE3bOOBBIX CO-
eIMHEHUH B OCTOHE U JAPEBECUHE.

1 —pabouuii uncmpymenm; 2 —nampon, 3 —noosecnas ckoba, 4 — pykoamxa (¢ U301UpPoOBaH-
HOUl NOBEPXHOCMbBIO), 5 — BbIKIIOUAMENb, 6 —YCMAHOBOYHOE KOECUKO YUCIA 000POMO8;
7 — nepexniouamend HaNPaGIeHUs. BPAUJEHUS

Pucynok 4.14 — Hmnynocuwiil 2atikosepm GDS 18 E Professional

Ipunyun oeiicmeusn

[Tatpon ¢ paboyuM MHCTPYMEHTOM MPUBOJUTCS DIEKTPOMOTOPOM C MOMO-
HIbI0 PEIyKTOpa C YOapHbIM MeXaHu3MoM. Pabouuii mporecc mojapasnaemnsercs
Ha ABe ¢a3pl: 3aBOpaUYMBaHUE U 3aTAruBaHue (paboTaeT ylapHbIi MEXaHU3M).

VY napHblii MEXaHU3M BKJIFOYAETCS, KaK TOJIbKO BUHT HAYMHAET 3a€1aTh (pe3b-
O00BOE COEIMHEHHE 3aTATHBACTCS) W Harpys3ka Ha MOTOp YBEJIMYMBAETCH.
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Takum oOpa3om, ynapHbIA MeXaHU3M MpeoOpa3yeT CUly MOTOpa B paBHOMEPHBIE

BpaniaTesbHbie yaapsl. [Ipy BbIBOpauyMBaHUU BUHTOB (IIypYIOB) WJIM OTBUHYMBA-
HUU TaeK ATOT MPOoIIecC MPOTEKAET B 00paTHOM MOCIEA0BATEIbHOCTH.

TexHuyeckre XapakTepUCTUKH MMIYJIbCHBIX raiikoBeproB GDS 18 E,

GDS 24 u GDS 30 npuBenens! B Tabsuiie 4. 3.

Tabnuma 4.3 - CpaBHUTENbHBIE XapaKTEPUCTUKU UMITYJIbCHBIX raiikoBepToB GDS 18 E,

GDS 24 u GDS 30 Professional

GDS 18 E GDS 24 GDS 30
HomunanbHas norpebisemasi MOIIHOCTh, BT 500 800 920
BrixomHas MoIiHocTh, BT 270 400 500
HomuHansHOE Yncio 060pOTOB, MHH 500-1300 950 860
MakcuMalbHbIH KPYTSIUii MOMEHT 3aBUHYMBAHUS 250/160 600/300 | 1000/500
MPU COETMHEHUU )KECTKUX/MATKUX KOHCTPYKIIHOH-
HbIX Marepuanos, H-m
JlnameTrp BUHTOB M 18 M 24 M 30
ITaTpoH — HapyKHbBII YETHIPEXTPAHHUK 1/2" 3/4" 1
JnmuHa, MM 294 416 431
BricoT, MM 209 436 436
Bec, kr 3,2 5,7 7,3

AKKYMYJISITOPHBIN UMIYJIbCHBIN raiikoBept GDX 18 V-LI Professional

Bosch B 2013 rojy BBITYCTHII HOBBIH HHCTPYMEHT — 3TO KOMIIAKTHBINA YHU-
BepcasbHbIN ummynbeHbIi raitkoBept GDX 18V-LI Professional (puc. 4.15). Oc-
HOBHBIM €T0 MPEUMYIIEeCTBOM SIBIISI€TCI KOMOMHUPOBAHHBIA ATPOH, MPU TOMOIIU
KOTOPOT'O MOKHO YCTAHABIMBATH HE TOJIBKO TOPLIOBHIE TOJIOBKH C HAPYKHBIM YEThI-
pexrpaHHukoM 1/2", HO 1 OMTHI ¢ BHYTPEHHHM HIECTUTPAHHUKOM 1/4". DTO M0O3BO-
JSIeT pemaTh TPy NOMOIIY OJHOTO HHCTPYMEHTA MHOKECTBO Pa3HOIIJIAHOBBIX 3a7a4
10 3aBUHYMBAHUIO U OTBUHYMBAHUIO OOJITOB, CAMOPE30B, raeK U IIypyIOB, HE HC-
NOJIb3Ysl IPY 3TOM HHMKAKHX IEPEXOJHUKOB M aJanTepOB, KOTOPBIE YacTO Harpo-
MO>KIaI0T KOHCTPYKIIMIO U JIeNIal0T MHCTPYMEHT MeHee yA0OHbIM. MakcuMalbHbIN
KpyTsamuii MoMeHT paBeH 180 H-M, 4To mo3BosiseT ObICTPO M HAJIEKHO 3aTAHYTh
WM ociaabuth 00JITH ¢ pe3rdoii M 16.

B unctpymente ucnonb3dyercsi 18-BonbTOBBIN JIUTHIT-MOHHBIN aKKyMYJIATOP
Ooubion eMkocTH (4 A-4), kKoTophlit ObicTpo 3apsbkaetcs. GDX 18 V-LI Profes-
sional oTHOCHUTCS K ITPOJIBUHYTON CEpHH MHCTPYMEHTOB, 00ECIICUMBACT BHICOKYIO
IPOU3BOAUTENLHOCTD OJIarofaps XOpOIIUM TEXHUYECKIM XapaKTePUCTUKAM U KOM-
IIAKTHOMY IM3arHy. biiarogapst HaaM4uio CUCTEMBI 3aIUTHI AKKyMYJIATOPOB OT Ca-
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Mopaspsiia Ha MOpO3e, EPEHANPSHKCHHS WK TIEPErpy3Ku, HHCTPYMEHT MOYKHO HC-
M0JIb30BaTh B CaMbIX HEOJIArONPHUATHBIX OKPYKAIOMIMX YCIOBHSAX. I allkoBepT
Bosch GDX 18 V-LI Professional umeet peBepc, 4To CyIIeCTBEHHO PaCIIUPSCT €ro
YHUBEPCAIBHOCTD.

A

ww cy7¢

Pucynox 4.15 — Axxymynsmopnoiii umnyascuwiii 2aiikoeepm 18 B GDX 18 V-LI Professional

TexnuquRue JAaAHHbIC XapaKTepl/ICTI/IKI/l l/IMl'ly.]'II)CHOFO FaﬁKOBepTa
GDX 18 V-LI Professional

Hanpsoxenne akkymynaropa, B ... 18
MaxkcruManbHbIA KPYTALUIUH MOMEHT (JKECTKOE 3aBOpaulBaHUE

IYPYIOB), HeM Lo, 180

Yucno 060pOTOB XOTOCTOTO XOAQ, MEH ™ ... ... ...cc.eiueeienainnn, 0-2800
HOMHHAIBHOE YHCIIO YAAPOB, MIUH ... ..iuuiieiiiiieeeineinnn 0-3200
ITaTpoH — BHYTPEHHUHN IIECTUTPAHHUK ...ouuveenniinneennneannnnn. 1/4"
[TaTpoH — HAPYKHBIN YETBIPEXTPAHHUK «...uvvennreeneeanneennnenn. 1/2"
JlnameTp mypymnos:

C BHYTPEHHHUM LIECTUTPAHHUKOM 1/4" ... . oo M6-M 14
C HapyKHBIM 9ETBIPEXTPAHHUKOM 1/2" ... ... M6-M 16
JITTHHA, MM ..ottt et et e e et e et e e 166
BBICOTA, MM ..ttt ettt ettt 242

Bec ¢ aKKYMYIIATOPOM, KT ...uventintieteentareeneeneenneeneannennnn, 1,8

JocTuaMMasi TOUHOCTH KPYTSILIEro MOMeHTA. MITOroBbIii MOMEHT 3aTSKKH
BUHTOBOI'O COEIWHEHUS 3aBUCUT OT THIA OCHOBBL. UTOOBI MMETH BO3MOXKHOCTH
CpaBHEHUS, BCE XAPAKTEPUCTUKH TAMKOBEPTOB MpH pabOTE C KECTKON OCHOBOM
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ONPENENSIOTCSA B CTAHAAPTU30BaHHBIX YCI0BUAX. [Ipy mogaTinuBoil OCHOBE HEKOTO-
pbI€ UTOTOBBIC 3HAUCHUSI 3HAUUTEIBHO HUKE HOMUHAIBHBIX. K 3 TOMY H00aBisiercs
paccerBaHMe KpPYTAILIEro MoMeHTa. Pa3zHooOpas3ue BO3MOXKHBIX YCIOBUM paOOThI
JiefaeT HEBO3MOXKHBIM TOJy4YeHUE aOCOJIIOTHO TOYHBIX 3HAYEHUM, MOCKOJIBKY
B €KEJTHEBHOU MPAKTUKE PACUETHBIC 3HAUEHUS YACTO MPEBBILIAIOTCS WU HE JOCTH-
raroTCcs U3-3a IOMYCTUMbBIX OTKJIOHEHH, CMa3KH U 3arpsisHeHuil B pe3boe. [loaTomy
B K&)XJIOM KOHKPETHOM CITy4ae HeOOXOAMMBI MpeIBapUTEIbHbIE (TPOOHBIE) COETU-
HeHus. [IpoOHbIe BUHTOBBIE COSIMHEHMSI IOMOTYT y3HATh, OTBEUYAET JIM BEIOPAHHBIN
METO/I 3aBUHUMBAHUS KPETIEKHBIX JeTajeil TpeOOBaHUAM K JAHHOMY CIIydalo Mpu-
MeHeHUs. TabnnyHble TaHHbIE CIelyeT BOCIPUHUMATH TOJIBKO KaK OOIIYIO 3aBUCH-
MOCTb MEXY YCIOBUSMH Pa0OTHI U NPUMEHSIEMbIM HHCTPYMEHTOM.

OpHUEeHTUPOBOYHbIE 3HAYEHHUSA JUISI MAKCUMAJbHBIX MOMEHTOB 3aTSKKU
(KpyTAILLIMX MOMEHTOB) TOBAPHBIX BUHTOB IIPUBEACHBI B Ta0OnuIEe 4.4.

Tabmuna 4.4 - OpueHTUPOBOYHBIC 3HAUCHUS I MAKCUMATbHBIX MOMEHTOB 3aTsDKKU BUHTOB *

Mapxka [Tokazarens mpoynoctu o DIN 267

BHHTOB CraHapTHbIE BUHTBI BsicokonpouHbie
BUHTBI

36 | 46 | 56 | 48 | 66 | 58 | 68 | 69 | 88 | 109 | 129
M 8 6.57 | 8.7 11 | 116 | 13.1 | 146 | 175 | 19.7 | 23 33 39
M 10 13 | 175 | 22 23 26 29 35 39 47 65 78
M 12 226 | 30 | 37.6 | 40 45 50 60 67 80 | 113 | 135
M 14 36 48 60 65 72 79 95 | 107 | 130 | 180 | 215
M 16 55 73 92 98 | 110 | 122 | 147 | 165 | 196 | 275 | 330
M 18 75 | 101 | 126 | 135 | 151 | 168 | 202 | 227 | 270 | 380 | 450
M 20 107 | 143 | 178 | 190 | 214 | 238 | 286 | 320 | 385 | 540 | 635
M 22 145 | 190 | 240 | 255 | 290 | 320 | 385 | 430 | 510 | 715 | 855
M 24 185 | 245 | 310 | 325 | 370 | 410 | 490 | 455 | 650 | 910 | 1100
M 27 275 | 365 | 455 | 480 | 445 | 605 | 725 | 815 | 960 | 1345 | 1615
M 30 370 | 495 | 615 | 650 | 740 | 820 | 990 | 1110 | 1300 | 1830 | 2200

* [Ipumeuanue:

1. Hdannvie 6 H-m, paccuumansi u3 niowjaou HanpaiCeHHo20 N08EPOUHO20 ceyuetUs, UCNONb306d-
Hust npedena mexywecmu npu pacmsixcenuu 90 % (npu xosppuyuenme mpenus posu= 0,12).
Ilpakmuuecku 0ocmueHymviii MOMEHM 3aMANCKYU (KPYMAWUL MOMEHM) He0OX00UMO 8ce20a
npoeepAmb OUHAMOMEMPUUECKUM KIIOYOM.

2. IIpumep onpedenenus MaKcumManibHO20 MOMEHMA 3aMANCKU (Kpymauje2o MOMeHma) no mao-
auye 4.4.
Hcxoonvie dannvie: Bvicokonpounwiti eunm M 24, nokazamens npounocmu 8.8.
Onpeodenums MOMEHM 3AMANCKU.
Omeem: Momenm 3amsxcku cocmagnsem 650 H-m
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IIpaBUIbHBIM KPYTAIIMA MOMEHT BHHTOBOI'O COEIMHEHUS MNPOBEPSETCA
JUHAMOMETPUUYECKUM KIIFOUOM BO BpeMs «3aBHHUMBAHMS» a HE BO BpeMs «OTBHH-
YUBAHUS», ITOCKOJIBKY BO BpeMs OTBHMHUYMBAHMS KPYTAIIMM MOMEHT IOSBISAETCA
Ha TaKOW KOPOTKHH NEpHOJ BPEMEHH, YTO OH HE MOXKET OBbITh ONPEIEIIEH J0CTa-
TOYHO TOYHO B NMPOQeCcCHOHANbHBIX LessX. OqHaKo BO BpeMsl 3aBUHUMBAHUS KPY-
TAIIUHA MOMEHT YBEJIMYUBAETCS MOCTEIIEHHO, U TUHAMOMETPUYECKUI KIIF0Y MOYKET
TOYHO €r0 OIPENENUTh, €CIM MNPOAOCDKATh IMOBOpPAYMBaTH BHHT. Kpome ToTO,
UCIIOJIb30BaHUE (PUKCUPYIONINX 3JIEMEHTOB (HApUMEp, «IPY>KUHHBIX KOJIEI, 3y0-
YaThIX KOHTPOBOYHBIX I11al0), TOBJIEYET 32 COOOM BayKHBIC PA3IUYHUSI MEKIY KPYTS-
IIIUM MOMEHTOM JUJISl 3aBUHYMBAHUS U OTBUHYMBAHUS.

4.1.3 lIpuHaAJIe:KHOCTH AJIA UMITYJIbCHBIX FTAKOBEPTOB

[TpunannmexxHocTd 1 UMIYJIbCHBIX TaiikoBeproB GDS 18 E, GDS 24
u GDS 30 Professional n3o6paxensl Ha pucynke 4.16.

GSD 18 E Professional

|
i
s

Hao6op Ilepexoanuk HaGop TopuoBbix Ha6op TopuosbIx
TOPLOBBIX 2 608 551 110 HACAJA0K HaCaJA0K
HACaI0K 1/2", 1/4" HEX 2 608 551 103 2 608 551 105
2 608 551 029 | 2 608 551 104 2 608 551 106

2 608 551 100
2 608 551 101
2 608 551 102

buter Impact
Control

3aBMHYMBAaHUE BUHTOB (IIYPYIOB)

Pucynox 4.16 — Ilpunaonesxcnocmu 0151 UMNYIbCHBIX 2AUKOBEPIOB
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Hacaoku. Hacagxu cimyxar mid nepefadyd KpyTSAILEro yCWIMS Ha BHHT
IyTeM TE€OMETPUYECKOTO 3aMblKaHMs. i1 3TOro HEoOXOAMMO, YTOOBI Hacajka
no gopme u pazMepy COOTBETCTBOBana wypyny (raiike). Hacagku ObiBatoT ABYX
THUIIOB:

—  Oumvl 01 UMNYIbCHBIX (YOAPHBIX) 2AUKO8EPMO8 (MOPCUOHHbIe OUmMbl),
— mopyosvle Koyl

«bumay — HacajKa co CTaHJAPTHBIM IIECTUTPAHHBIM XBOCTOBUKOM C OJIHOM
CTOPOHBI U IITUIEM (TIPSIMBIM, KpeCTOOOpa3HbIM, B (hOpME 3BE3/bI U T.11.) C JPYTOH.

Haubonee pacnpocTpaHeHHbI€ BUABI MUIMIIEBBIX TOJOBOK OOJITOB U BUHTOB
puBeCHBI B Ta0uIe 4.5.

Tabnua 4.5 - Buapl NUTUIEBBIX TOJIOBOK OOJITOB, BUHTOB, IIYPYIIOB

Bun HazBanue numia (rojioBkm)

1 2

Kpecrooopasusiii mummn Phillips

KpectoBbie ronosku Phillips, cokpamenno PH. Kpect umeet Gosnbinyo mio-
11a/1b KOHTaKTa 1 nepeaaér 6oabnii Kpyraumii MomeHT. Kpect obecnieun-
BaeT CAaMOLIEHTPOBKY HHCTPYMEHTA U JAOIYCKaeT paboTy oA HeOOIbIINM yT-
nom. 3y6 otBEpTKM Phillips nmeer TpanenueBuanyto Gopmy. 3T0 NPUBOIUT K
MOSIBJIEHUIO OCEBOT'0 BBITAIIKMBAIOIIETO YCUIIUS NMPU paboTe ¢ HHCTPYMEHTOM.
[To cpaBHEHUIO C OOBIYHBIM MPSIMBIM HUTHIEM KPeCTOOOpa3HbIM HUIHILL (PUK-
CUPYET KPENEKHYIO J€TaJIb U OTBEPTKY TOYHO IO LEHTPY OTHOCUTEIBHO APYT

ApyTa.

Kpecrooopa3susiii i Pozidriv/SupaDriv

YcoBepieHCTBOBaHHbIE KpecTOBbIe TosioBKU Pozidriv, cokparienHo PZ,
BHelHe oTiinyatorcs ot Phillips nononHuTenbHbIME YyeThIpbMS Jydamu. [1psi-
MoyroJibHas popma 3yobeB nHCTpyMeHTa Pozidriv obecnieunBaet nepenavy
OO0JIBIIIETO KPYTSAIIETO MOMEHTA W YMEHBIIIAET BEPOSITHOCTD TIOBPEIKICHHS
HUTUIIA.

Pozidriv sBisiercs ynydieHHo# Bepcuel kpecroobpazHoro nuuna Phillips u

UCIOJIb3YEeTCs, MPEXk/Ie BCEro, B IPOU3BOJICTBE LIIYPYIIOB U caMOpe30B. B ma-
HIIMHOCTPOEHUH U MeTaooopaborke Pozidriv mpuMeHseTcs: 3Ha4UTENbHO
pexe.

OTIUYUTENBHBIM MPU3HAKOM ILTUIA SBISIFOTCS UCXOISIINE U3 BHYTPECHHHIX
YTJI0B TOHKHE JTy4e00pa3Hble JINHUU.

lecTurpannas rososka (HEX)
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http://ru.wikipedia.org/wiki/%D0%A8%D0%BB%D0%B8%D1%86_%D0%BA%D1%80%D0%B5%D0%BF%D1%91%D0%B6%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B8%D0%B7%D0%B4%D0%B5%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D1%81%D1%82%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B9_%D1%88%D0%BB%D0%B8%D1%86
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D1%81%D1%82%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B9_%D1%88%D0%BB%D0%B8%D1%86
http://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%80%D1%83%D0%BF
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D1%80%D0%B5%D0%B7
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Phillips.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Pozidrive.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Hex_External.svg?uselang=ru

Oxkonuanue mabauywl 4.5

Laun Tuna Torx (T, TX)

INomoBku TORX ¢ BHyTpeHHEH MIECTUKOHEYHOM 3Be3/109KOM. [1py paBHBIX
pa3mepax npoduns TORX BeinepkuBaeT O0bIINE HATPY3KHU IO CPABHEHUIO
C BHYTPEHHHUM LIECTUTPAHHUKOM, @ BO3MOKHOCTb [TPOBEPHYTHCS CBEJIEHA K
MuHUMyMY. Pazmepst — ot T6 mo T100. ITomumo BHyTpeHHETO poduuis Torx
€CTh aHaJIOTUYHbIN HapyXHbIH. Ero MmapkupoBka HaunHaetcs ¢ OykBbl E, pa3-
Mepsl oT E4 o E24.

HlecTturpannpiii nuinn (AJLJ1eH)

['onoBKH ¢ BHYTPEHHUM IIECTUTPAHHUKOM IEePEAl0T OOJNBIINN KPYTSIIIHI
MOMEHT, Ye€M IUIUI] U KPECT U 00Jiee KOMIAKTHBI, YeM T'OJIOBKH O0JITOB, BUH-
TOB, UIYPYIIOB C HAPY>KHBIM LIECTUTPAHHUKOM. ['0JI0BKa KpenéxHOro usse-
JUs1 0OBIYHO UMEET LIJIMHIPUIECKYIO (POPMY C IIECTUTPAHHBIM yriyOJie-
HueM. J[71s1 paboThl cO NUTUIIAMH JAHHOTO BUJIA UCTIONB3YETCS UeCmuspan-
notl (unoycoswiii) kirou (INBUS).

KBaaparHnas rojoBka

Hlaun PobepTcona

Lna 3awumel Kpenédicnvix coeounenuii om pazdopKu HeK8aAIUPUYUPOBAHHBIM
NEePCOHANOM UCNONb3VIOM CHEYUATbHBIL KPENENC CO WMUDMOM 8 yeHmpe noo
CHeyuanIbHblll UHCIMPYMEHm.:

3ammménnnlii Torx (TR)

I'onoBku TORX Tamper Resistant (aHTHBaHAAIbHBIE) C HUJIMHIAPUYECKOM
HanpaBJsIIoNIEeH B LIEHTpe «3Be310ukn». O6o3HavaroTes kak TR. B cepenune
IUIMLA UMEETCSI IITHIPEK U COOTBETCTBYIOLIEE 3TOMY HITHIPbKY OTBEPCTUE Y
OTBEPTKU WJIM KJIFOYA.

3ammMuIéHHbII mecTurpaHHuk (pin-in-hex)

['0710BKM C BHYTPEHHUM HIECTUTPAHHUKOM C HAIpPaBJISIOMICH.

0 W1 ® ®-

PaboTa ¢ ygapoM npuBOIUT K OBICTPOMY M3HOCY CTaHIAApTHBIX OuT. Cuia
yaapa, ¢ KOTOpoi paboTaeT MMITYJILCHBIN TaMKOBEPT, MOXKET CJIOMaTh OOBIUHYIO
oury (cm. puc. 4.17). DT0 IPUBOIUT K TIOTEPE BO BPEMEHH M JIOTIOJIHUTEIHLHBIM 3a-
TpaTam.
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http://ru.wikipedia.org/wiki/Torx
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Torx.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Hex_Socket.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Square_External.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Robertson.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Torx_Tamperproof.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Pin-in-hex_socket_screw_drive_003.png?uselang=ru

Pucynox 4.17 — Paboma ¢ yoapuwim (UMNy1bCHbIM) 2AtiIKOBEPIOM

buthl 11 ylapHBIX raiKOBepTOB (TOPCHOHHBbIE OMTHI) CACIAHBI U3 CIIe-
[[MAJIFHO 3aKaJICHHOM CTaju C XBOCTOBUKOM 0CO00U (POpPMBI, CIIOCOOHBIM Tiepeaa-
BaTb BHICOKUE KPYTSIINE YCUITUS 0€3 prcKa 00pa30BaHMsI TPEIIUH.

JlepkaTenb (XBOCTOBHMK) HAcaAKU-OUTHI MPEACTABISECT COOOW KpEIeKHbBIN
KOHEIl IS TIPUBOJAHOTO HITIUHIENS 3JEKTPOMHCTPYMEHTA, CIY>KAIUW ISl HETo-
CPEICTBEHHOM YCTaHOBKHU HacaoK-OuT. HekoTopble ralkoBepThl UMEIOT B JIOTIOJ-
HCHHE K KPEIUICHHIO CBEPJIMIBHOIO MMATPOHA €IIe M AepxKarenab pasmepom 1/4”
IS Haca10K-OUT.

[Iupoko pacnpocTpaHEHbI Ba BUJA IepKaTesield HacaJoK-OUT C IIeCTUrpaH-
HUKOM 1/4""

— (Qukcarop ¢ Npy>KUHHOU MO0 111 KOPOTKUX HACaA0K-OUT (puc. 4.18a);
— IIAPUKOBBIN (PUKCATOP IS JUIMHHBIX HACaJA0K-OUT (puc. 4.1860).

Buumanue! Henb3s BCTaBIATh HACAIKU-OUTHI MO MAPUKOBBIM (hHUKCATOP
B JIeprKaTeu, UMeroIne (PUKcaTop C MPY>KUHHOM 111aii00#, MOCKOIBKY MOCJIE MoTa-
JaHUs TIPY>KUHHOM MIaiiObI B TPOTOYUKY JIJISl MIAPUKOB HACAKA YK€ HE MOXKET OBITh
W3BJICUEHA U3 JIEpKATEIIs.
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Mpopest ANA NPYXUHHON LUaK6bI MpoTouka dukcauuy tWwapukamm
-—— i —
@ SENEy _

a) 6)

a — guxcamop ¢ NPYAHCUHHOU watioot, 6 — WapuKosslil huxcamop

Pucynox 4.18 — Xeocmosuxu nacadok-oum 0is uMnyibCHO20 2atiKo8epma

Hunosayuonnoe pewenue om Bosch —noevie oumer Diamond Impact o.1a
yoapuwix 2aiikoeépmos (cm. puc. 4.19):

e AnMa3Hble yapHble OUTHI JJi FailkOBEPTOB;

e Jlepxarens Antishock;

e [0NOBKM M JepKaTelld, CIEUUalIbHO CIPOCKTHUPOBAHHBIE [UIsI PabOThI
C YJIapHBIMH FaliKOBEPTAMHU.

Yuukanonaa ocooennocmo:

Oco00 nMpoyHOE OCHOBAaHKE, U3HOCOCTOUKOCTH;
OdeHb T0ATUN CPOK CITYKOBI;

TpebyeTcsst HAMHOT'O MEHBIIIE 3aMEHbI OUT;
3amura rojloBKH 0oiita (He JoMaeT pe3boy).

AJIMa3Hble yaapHbie OUTHI U Jaep:kareiab Antishock: Bbicokasi H3HOCO-
YCTOHYHMBOCTH, B 9 pa3 Bblllle CPOK CJIY:KObI (10 CPABHEHUIO CO CTaHAAPTHBIMU
outamu u 0e3 npuMeHeHus nepxxarens Antishock).

AnmazHble ylapHble OUThI ObUTH CHIEIUATBHO pa3paboTaHbl JJ1s HCIOJIb30Ba-
HUS ¢ UMITYJIbCHBIM (YIapHBIM) TaHKOBEPTOM U OHU 0CO00 U3HOCOYCTOWYMBBI 110
CPaBHEHUIO CO CTaHJAPTHBIMU YAAPHBIMU OMTaMU, YTO MO3BOJISIET 0 5 pa3 yBemu-
YUTH CPOK CITY>KOBI.

HoBplit, 0co60 npounsblii aepxkatens Antishock perynupyer kpyTsaimii Mo-
MEHT MpU paboTe C yAapHBIM FAUKOBEPTOM, UTO TAKKE 3HAUUTEIIPHO YBEIIUUHUBAET,
y’K€ MMEIOLIYIOCSI BEJMKOJENHYI0 U3HOCOYCTOMYMBOCTh alIMa3HbIX YAapHbIX OWUT.
[Tpu 3TOM KpyTSIIMII MOMEHT HE YMEHBIIACTCSI.
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TexHonorus Antishock

LN UCKNIOYUTENBHO AOMTOro CpoKa
cnyx6bl NpU NCNONbL30BaHWUN YAAPHOTO
ravkosépra

MouWHbIN MarHUTHLIN gepXxartenb

HesonacHoe kpennexue aaxe | | <l
i ']
LANSA caMbIX AMUHHBIX BONTOB 1 j

TexHonorus Torsion zone
ANsi HENPEeB3oOWAEHHOTO Cpoka
cnyx0bl Npu paboTe ¢ yaapHbIM
rakoBépToM

TexHonorus Best grip
MwikpoanmasHbie YacTuLbl @
AnNa MakcumanbHo

HaaéXHoro cuenneHus ¢

ronoBKon Lypyna

TexHonorua Max fit

LANS NPEBOCXOAHO TOYHOW NoCcaaku B

ronoBke Lwypyna

Pucynox 4.19 — Koncmpykyus anmasHot yoapHot 6umul

W)

torsionzone

<wm N

bestgrip

Texnosorusi Antishock - BricOKast J0JrOBEYHOCTh MPU UCIOIB30-
BaHWHU B UMITYJIbCHBIX FaﬁKOBepTaX. [uxkn KpyTiaAmero MOMCHTa, CO-
31aBACMBIC YAAPHBIM FaﬁKOBépTOM, KOHTPOJJIUPYROTCS 34 CUYET ONTH-
MHSHpOBaHHOﬁ IrcoMCTpUHn 6I/ITI>I H raciamero MCXannu3mMa JACPrKaTCIIA
Antishock.

Croiikuii K ylapHOMY 3aBUMHYMBAHUK) MATHUT — CTAOUIIU3HUPYET
JaXke camble JUIMHHBIC ITYPYTIBL.

TexnoJsioruss Torsion zone - HCKIIOUUTEIBHO JUIMTENBHBIA CPOK
CJ1y>kObI TIPY UCTIONIB30BAHUM B UMITYJIbCHBIX raiikoBeprTax. I'eomer-
pUs 3aKpYYMBAHUS ONTUMU3UPOBAHA JJI PA3JIMYHbBIX TUIIOB UCIIOJb-
3oBanus. [Iporecc 3akanuBaHus ClIEHUAIIBHO aJalITUPOBAH IO KaX-
IbIM CETMEHT. /{711 M3roTOBIEHUS UCIIOIB30BaHa CIICHUAIbHAS BBICO-
KOJISTUPOBAHHAS CTAJIb C ONTUMAIIbHBIMH XapaKTepucTHKaMu (S2).

Texunosorus Best grip - MUKpO4acTHUIIbI aIMasa 1Jisi MAKCUMaJIbHO
IJIOTHOM MOCAJAKH M HAIEKHOIO CUEIJIEHWS C TOJIOBKOM HIypyIa.
Bxonsdmme B cocTaB MHUKpPOYACTHYKH alIMa30B  00ECTeYMBAIOT
HaJIEKHOE CLEIUIEHUE B LIULANKE IIypyna. B pesynbrare mypyIbl
MO>KHO 3aBOpayMBaTh 0€3 CUILHOTO HAXKHMA.
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'r:'r:’c‘ifgion Texnouaorusa Max fit — HCKIIOUUTEIHLHO BLICOKAA TOYHOCTD ITOCAIKUA

B TOJIOBKE IIypyIma. BeaukogenHo ToyHas reoMeTpUsi MOCAIKU ajl-
Il | Ma3HO# yaapHOU OUTHI JOCTUTACTCS 3a CUET BHICOKOTEXHOJIOTHYHOTO

IIPOU3BOACTBCHHOI'O ITpoLecca.

pusi TOJOBKM OOECIEYMBAET PAaBHOMEPHOE pacIpe/ielieHue KpyTsi-
IIEr0 MOMEHTA IO BCE MMOBEPXHOCTH, a HE TOJBKO 1o yriam. [Ipegot-
BpallaeT CTauMBaHKE IOJIOBKH O0JTA.

E CoxpaHHOCTH reoMeTpHuH roJIOBKHM 0oJita. CreruanbHas reoMeT-

Protection

ACCOPTUMEHT aJIMa3HBIX YJAPHBIX OUT ¢ HEMPEB3OMAEHHON M3HOCOCTOMKO-
CTBIO MPH MMPUMEHEHUH UMITYJILCHOTO TalKkoBEpTA (puc. 4.20):

— ynapabie outel Diamond Impact;
— yJapHbIe TOPIIOBbIC TOJOBKH;

— ajanrtepsl (MePEeXOTHUKH);

— nepskarens Antishock;

— TopuoBkIi Kirou Impact Control.

" ) Impact
N._s” Control

Pucynox 4.20 — Accopmumenm anmaznvix yoapHvix oum
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YaapHblie TOPLHOBBIE MOJIOBKHU AJIsl pa00ThI C MOBBIIICHHON HATPY3KOH

["onoBkH pa3paboTaHbl ¢ y4ETOM TpeOOBaHUN Al YAAPHBIX HHCTPYMEHTOB.
Habop cocTout u3 5 rogoBoK U 2 aganTepoB:

— Ttoprossie TomoBku (SW13, SW17, SW19, SW21, SW24): BayTpeHHui de-
TeIpexrpanHuk 1/2", nnmuna 40 mwm;

— aganTtep (nepexonnuk) 1/4" = 1/2" (Buemnuii mecrurpannuk 1/4"” 1SO 1173
—> HapPYKHBIN YeThIpexrpaHHuk 1/2" (ko mis 3akaza 2 608 551 107)) mo3Bo-
JsieT paboTaTh ¢ UMITYJTLCHBIM TAMKOBEPTOM; TSI (PUKCAIHE UMEETCS MTUT
J1s1 6e301acHoOr paboThl (cm. puc. 4.21a);

— anantep (nepexoanuk) 1/2" = 1/4” (BHYTpeHHUH YeThIpeXrpaHHukK 1/2" =
BHYTpeHHUH 1mecTurpanHuk 1/4"” DIN 3121 (kon mns 3akaza 2 608 551 110);
npeHa3HavyeH /sl paboThl ¢ yIapHBIMU OUTaMu (cm. puc. 4.216).

[@BOSCH . | |

BOSCH

6)

a — nepexoonux 114”7 = 1127, 6 —adanmep 015 yoapuwix 6um 112”7 = 1/47,

6 —Habop 201060k 011 mopyoswix kuiovet Impact Control (ko0 ons 3axasza
2 608 551 029)

Pucynok 4.21 — Accopmumenm y0apHuix mopyosuix 201080K
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Hacanku ms mrypynoB co nwmuieM Torx® (puc. 4.22) 6 v ¢ BHYTPSCHHUM
IIECTUTPAHHUKOM (puc. 4.222) NIPUMEHSIOTCS I TIepeaadd KPYTSIIEro MOMEHTA
0€3 0CeBOTO J1aBIICHUS.

E— (omar O

. o
— O
—— ()

a — ¢ kpecmoodpasnvim unuyem Phillips; 6 — ¢ kpecmoobpasnuvim winuyem Pozidriv;
6 — co wnuyem Torx®; 2 — ¢ GHYMPEHHUM WeCMUSPAHHUKOM

Pucynox 4.22 — Bumwu Diamond Impact

Hapsny ¢ pabounmu HacagkamMu 0/iA 2ailK08epni06 NCTIONb3YIOTCS CIIEAYIO-
IIUE NPUHAOSIEHCHOCIU:

— npepxkareinb Antishock;
— TopuoBblii ko4 Impact Control

Hep:xarean Antishock (puc. 4.23) ¢ MOCTOSHHBIM MarHUTOM, BHEIIHHIA IIIe-
crurpannuk 1/4" no ISO 1173 E6.3 npennasnauen st 6uro Diamond Impact.
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Pucynok 4.23 — Jleporcamens Antishock

Topuossriii kawu Impact Control (puc. 4.24) ¢ MOCTOSITHHBIM MarHUTOM,
ISO 1173 E6.3.

Pucynox 4.24 — Topyoswiii knou Impact Control

TopcuoHHBI BaJl IMEET XBOCTOBHK C YMEHBIIICHHBIM TOYHO KaJMOpPOBaH-
HBIM JuamMeTpoM (puc. 4.25). I[loatomy oH oOyiagaeT NpyXUHAIMM 3hdekToM
¥ aMOPTU3HUPYET YacTh nepeaaBaeMor emy sHeprur. OH BCTABISIETCS MEXKIY MM-
yJIbCHBIM TaHKOBEPTOM M OuTOM. B 3aBucHMocTH OT 3 (PEKTUBHOTO TUaMETpa TOP-
CHUOHHBIN BaJI MOXKET TMIEpeiaBaTh Ha OUTY OOJIbIIIEe UITM MEHbIIIEE YCUITUE, IEHCTBY-
I0Il[ee Ha Bajl. DTOT MPAKTUUECKHUM CIIOCO0 UCTIOIB3YETCS AJI €r0 MPUMEHEHUS

GHYMPEHHUI ouamemp pe3vObl 6UHMA paseH IPphekmuenomy ouamempy
MOPCUOHHO20 8aa.

1 2 3
1\ 1 |

] ? )

1 - 6cmasHas cexyust X60CMOBUKA 0I5t UMNYIbCHO2O 2aiK0gepma, 2 - KanubpoBanHbwlll X60-
CMOBUK MOPCUOHA, YMEHbULEHHDLU 6 Ouamempe (3¢ pexmusHulil duamemp); 3 - KoHey 01
BCMABKU 8 MOPYEBYIO 20N06KY

Pucynok 4.25 - Topcuonnwiii éan
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JIns1 BBICOKONIPEIIM3UOHHBIX BUHTOBBIX COCIMHEHUN COOTBETCTBYIOIIUN TOP-
CHOHHBIN BaJl JOJDKEH OBITh OMIPEICIICH METOIOM MPOO M OIIHOOK.

[0/10BKH 1151 TOPIOBBIX IaeYHbIX KJIIOYeH (puc. 4.26). J{ist uMITyJIbCHBIX
raiKoBepTOB HEOOXOIUMBI CIIELUAIBHBIE YOaponpoyHble «Mopyogvle 20A06KUY N3-
3a BBICOKMX IUKOBBIX CHWJI, JOCTUTA€MBIX BO BpEMsI yAApPHOIO 3aBUHYMBaHUA. Tpe-
OYIOTCSl «TOPLIOBBIE TOJIOBKM» C COOTBETCTBYIOLUIMMH pa3MepamH, U3TOTOBICHHbIE
13 YPE3BbIYaiiHO BBICOKOKAYECTBEHHOIO MaTepuaia.

Pucynox 4.26 — I'onoexu 0151 mopyoguix eaeyHulx Kiroyeu

Topyosvle knouu 014 2aliko8epmos OTIANYAIOTCS OT COOTBETCTBYIOIIUX PYyY-
HbIX HMHCTPYMEHTOB Kaue€CTBOM U NPOYHOCThIO. Dopma Kitoya COOTBETCTBYET
dbopme roJIoBKH (TallKu), TO €CTh JJIsl IECTUTPAHHON TOJIOBKH (Taliku) Bceraa mpu-
MEHSETCS MIECTUTPAHHUK (a HE IBEHAAIATUTPAHHUK, OOBIYHBIN JJI PYYHBIX TOPIIO-
BBbIX KJIFOUEH). Takue KIoun OTIIMYal0TCsl 0CO00 BHICOKOM MPOYHOCTHIO U OOJIbIIEH
TOJIIIUHOM CTEHOK, OJIeCTsIIee XpOMUPOBAHKE 3/IECh HE JIOMTYCKAETCA, TaK KaK TBEP-
JI0€ XpOMOBOE MOKPBITUE MOXKET PACTPECKATHCS U MTPUBECTH K MTOBPEKICHUSIM.

Pa3mep raiikm noa KJIw4 (pasMep rae4yHoro KJaKw4a) U pa3Mep racqHoro
KJIF0Ya MOKA3bIBAET IIMPHUHY PACTBOpa BUJIOYHOTO KITFOYa (Ta€yHOTO KIII0Ya) WITU
pa3Mep railku 1moj| K04 JUisi TOJIOBKH Kitoua. Pasmepsl racyHbIX KITtoueh pa3ouTh
Ha kareropuu B cooTBeTcTBUM ¢ DIN ISO 272. CooTBeTCcTBHE MEXKAY AUAMETPOM
pe3bObI M pa3MEpPOM TacdHOTO KII0Ya MpuBeeHO B Tabmute 4.6.

Tabnuma 4.6 - JluameTpsl pe3sObl U pa3Mephl TA€UHBIX TOJOBOK JJISi HUX B COOTBETCTBUU
co cragmapramu DIN 931, DIN 933, DIN 960, DIN 961

DIN Pazmep pe3nObI X mar pe3nOsbl
DIN931 [ M4 | M5 | M6 | M8 M10 M12 M16 M20 M24
DIN933 | M4 | M5 | M6 | M8 M10 M12 M16 M20 M24
d | DIN9O0 | - - - | M8x1| M10x1 | M12x1,25 | M16x | M20x1,5 | M24
M10x1,25 | M12x1,5 1,5 M20x2 X2
DIN961 | - - - M8 M10 M12 M16 M20 M24
s | DIN93 | 7 8 | 10 13 17 19 24 30 36
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Ilpeoocmepeosicenue: cneuUANbHBIE BUHTBI MOTYT UMETh OTKIIOHEHUS OT
CTaHAapTOB.

OcHoBHBIEC pa3Mepbl 001Ta yKa3aHbl Ha pUcyHKe 4.27.

- |
- _1:3_*_"

Pucynox 4.27 — Ocnosnulie pazmepwi boima

S

TopiioBbie TOIOBKM (PUKCHUPYIOTCS B KBaJpaTHOM BEIYIIEM XBOCTOBHKE
MPEIOXPAHUTENBHBIM MTU(TOM U PE3UHOBBIM KOJIBIIOM, MOANPYKUHEHHBIM CTO-
MOPHBIM MITU(PTOM WU IIAPUKOBOM 3aIIEITKOM.

XBocTOBMKM. BecTaBHas CCKIHUA XBOCTOBHKA — 3TO 4aCTb OWTBI UK TOJOBKH
JJIA FaﬁKOBepTa, KOTOpPasd BCTABJIACTCA B ACPIKATCIIb OUTHI WIIH IIPUBOAHYIO BBIXOI-

HYIO CEKIINIO raiikoBepra. Hanbosee yacTo UCnoib3yeMble TUITBI XBOCTOBUKOB (PuC.
4.28):

o 1/47- wecmuepannuolii;
o 1/27 3/47- keaopamuuwiil.

[ToMrMO cTaHIAPTU30BAHHBIX HA MEKIYHAPOJHOM YPOBHE MOJEIEN OTIEIIb-
HBIE POU3BOAUTENHN MTPEAJIAratoT CIIENNAIIBHBIE BUIbl XBOCTOBUKOB, IPUMEHSIEMbIE
C COOTBETCTBYIOUIMMH BUHTaMHU. Ilepen paboToil HEOOX0AMMO BHUMATENBHO U3Y-
YUTb CIIMCOK AKCECCYapOB MPOU3BOAUTENS, TAK KAK «HEPOIHBIE» XBOCTOBUKH MOT'YT
IIOBPEUTD JepKaTEb HHCTPYMEHTA.

Bo Bcem MHUPE CaMbIMH IIOIIYJIAPHBIMHU ABJIAIOTCA OUTHI C IMECTUT'PAHHBIM

XBOCTOBUKOM Ha 1/4”, paznuuatomuecs crocodoM (UKcaIruu — ¢ TOMOIIBIO MPY-
YKUHHOTO CTOIIOPHOTO KOJIBIIA MJTH C IIOMOIIIBIO IITIapHKa.

bumul ona npyscunnozo Kkonoya He 3aKpenIAOMCA 6 0epPIHCAmeax ¢ ua-
pukoeoii puxcayueii. bumul ¢ wapukoeoil puxkcayueit npu nonsvimke 3ax3camo
ux 6 oeprrcamerie ¢ NPYHCUHHBIM KOJIbUOM MOZYM 3AaCMPAMb «HA2IyX0) (0e3 603-
MOINHCHOCIU NOCIEOYIOULEe20 U361CHECHUSL).
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10
5
14
ABEe NMNOCKOCTK
6 9: 7 MM

wecmuzpannwtii: 1 - 3 um; 2 - 4 mm; 3- 55 um; 4,5u6-1/4";7-5/16"; 8 - 11 mm;
9 - 0se nrockocmu 7 mm; pezvoosou: 10 - M4, M5, M6 10-32 UNF 3/16";
SDS: 11 - SDS-plus, SDS-top, SDS-max

Pucynok 4.28 - Xeocmosuku 6um ons eatikosepma

burta nns raiikoBepra mojcoeJUHSETCS K 3JIeKTPOMHCTPYMEHTY JIMOO
HETMIOCPEICTBEHHO C TOMOIIBI0 IECTUTPAHHOTO XBOCTOBHKAa B CBEPJIHIBHOM
naTpoHe, MO0 NP MOMOIIY MPUCTIOCOOTIEHUS AJIs KPETICHUSI OCHACTKH, KOTOPOe
MOJKET OBITh KOMIIOHEHTOM JJIEKTPOMHCTPYMEHTA WJIA JOMOJHUTEIBHON OCHACT-
KOM.

YcTanaBnuBaemasi CMEHHasi OCHACTKa JUISI UMITYJIbCHBIX TAiKOBEPTOB (CMEH-
HBIC TOPIIOBBIC TOJOBKH) YACPKUBACTCS HA MPHUBOJHOM INIMUHIEIE MPU MOMOIIH
PEIOXPAHUTEIHLHOTO MTH(TA U PUKCUPYETCS TPU TTOMOIIH PE3UNHOBOTO CTOIIOP-
HOTO KOJblla (puc. 4.29). Mexny Tem QuKcaus HOANPYKUHCHHBIM MITH(TOM
npeCcTaBisieT cO00M MPaKTUYHOE PELIEHHUE.
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1 - noonpyarcunennwiti cmonopuwiil wmugm, 2 - Wapuxosas 3auenxa (Uapurkosulil puxca-
mop); 3 - npedoxpanumenvusiil wimugm, 4 - pe3unosoe Koibyo

PI/lC)/HOK 4.29 - @MKCCIL;M}Z CMEHHBIX MOPYOBbLX 2OI0B0K HA K@a@pan’IHOM Xe6ocmoseuke

4.1.4 ®ukcanus BUHTOBBIX COeANHEHUH

[Tox Bo3neicTBHEM HEOIATONPUATHBIX YCIOBUH AKCILTyaTallii BUHTOBBIE CO-
€IUHEHUSI MOTYT 0CIa0UThCA (CAaMOOTBUHUYMBATHCS ). B 3TOM cilydae nepecraer pa-
00TaTh CUJIOBOE 3aMbIKAHHE, KOTOPOE B HOPMAJIbHBIX YCJIOBUAX MPUHUMAET JEH-
CTBYIOILIE HA COEAVUHEHHBIE JETAIN CUJIbl. DTH CUJIbl HAYMHAIOT JCHCTBOBATH Ha
BUHT B BUJIE CpE3alolllell Harpy3KU U MOTYT MPUBECTH K €ro paspyueHuto. Ocnad-
JICHUIO CO€AMHEHUSI CITIOCOOCTBYIOT:

— subpayuu;

— 3HaKonepemMeHHas Hazcpy3Kd,
— memnepamypHoe pacuupenue,
— cmAmue Mmamepuand.

[Ipennockuikoi AJis 3aUTHI COSAUHEHUSI OT OCJIa0IECHUSI SIBISETCS MPABUIIb-
HBII BBIOOP pa3MepOB BUHTOB U MPAaBWJIbHBIM MOMEHT 3aTsKKU. [Ipu BeIOJIHEHUN
ATUX yciaoBUM 3G (PEKTUBHYIO 3alIUTY 00ECIEUUBAIOT JOMOJHUTEIbHBIC MEPHI, KO-
TOPBIE OCHOBBIBAIOTCS HA OJTHOM U3 CJICAYIOIINX METOJIOB:

— a02e3UuoHHOe cyenieHue (Kieesoe coeOuHeHue),
—  CUN0B80€ 3aMbIKaHUe,

— 2eomempuiecKoe 3amMbIKaHue (63auMHoe Cyenienue).
Pazmuunple MeTonpl  (uKcanwu BHHTA (QYHKIUOHUPYIOT —CIICTYFOIIAM
obpazom:

Dukcauusa ¢ NOMOUbIO Ki1€ees020 coeOuHeHus (Ha 0CHO8e A02e3UOHHO20
cuyennenus) (cm. puc. 4.30a). BEIOHAETCS C UCTIOJIB30BAaHUEM MTOAXOISIINX KITe-
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SIIAX BEMIECTB, KOTOPHIE HAJI0 HAHOCHUTH HA Pe3b0y Mepe 3aBUHIMBAHUEM U KOTO-
pbI€ 3aTBEpEBAIOT MOCie 3aTsruBanus. Kien MOryT Takke MPUMEHSTHCS B BUJIE
MUKPOUHKAICYJIMPOBAHHOTO TOKPHITUA Ha BUHTE. [Ipu ucnonb3oBanuu pukcanuu
C TOMOIUIBIO AJr€3MOHHOTO CIICTUICHUS TPeOyeMbIii MOMEHT 3aTsKKU MOKET He-
CKOJIbKO yBeNUuuThCA. [Ipu oTKpyurBaHuu BUHTA (TalikK) KJIE€EBOM pa3pymiaeTcs.

Qukcayusa ¢ nomouwbio cun06o2o 3amvikanusa. OCHOBaHA Ha YIPYrou Jie-
dbopmanuu KpenexHbIX SJIEMEHTOB MIPH 3aTATHBAHUK CTOIIOPHBIX 3JI€MEHTOB. bia-
rojaps e Ko3(pGUIMEHT TPEHUS YBEIIMUNBAETCS HACTOJIBKO, YTO CAMOTIPOU3BOIIb-
HOe ocnabieHne coequHEeHHs uckioyaerca. K crangapTHBIM CTOMOPHBIM 3JIEMEH-
TaM OTHOCSITCS:

— cmonopuble npydicuHuvle Koavya (watiovt I posepa) (puc. 4.306);
— ynpyeou cmonopHule 2atiku (puc. 4.308);
— kommpeauixu (puc. 4.302).

3akpyyuBaHHUE JIByX TaeK (Tailku ¥ KOHTPraku) B IPOTHUBOIOJIONKHBIX
HaIpaBJICHUSAX TaKKe 00€CIeunBaeT HAJSKHYIO 3allUTY COCIMHEHUS OT ociable-
HUS; TIPU 3TOM HEOOXOJIMMO JO3UPOBATh MOMEHT 3aTSKKH, YTOOBI HE MOBPEAUTH
pe3r0y BUHTA (IIMUIBKH).

[Ipumenenne aehOPMUPYEMBIX CTOMOPHBIX 3JIEMEHTOB MOXKET YBEIUYUTH
TPeOYEMBbIF MOMEHT 3aTSIKKH.

B GonpmmHCTBE ciiy4aeB NMpu MPUHYIUTEIHLHOM OCIAOJICHUH COCTUHEHUS
CTOTIOPHBIM AJIEMEHT TOBPEKIACTCS U HE MOJICKUT MOBTOPHOMY HCIIOIH30BAHUIO
(3aBUCUT OT THIA (PUKCAIINN).

QDukcayusa c ROMOWbIO 63aUMHO20 cyenaenus. s 3Toro Buja puxkcanuu
O0OBIYHO TPEOYIOTCSl CHEIUaIbHbIC BUHTHI U Talku. TUNUYHBIA METON (PUKCAIUH
TP TIOMOIITHU 83AUMHO20 CYeNnNeHUs. - STO UCTIOJIb30BaHUE IITUIMHTA B POCBEPJICH-
HOM 110 TUArOHAJIM BUHTE BMECTE C KOPOHYATOW ralKoi. BUHTBI, pacrionoKeHHbIe
OKOJIO KpaeB 00padaThIBa€MOU JeTalid, MOTYT ObITh 3a(pUKCUPOBAHBI TIOIHATHIMU
BBEPX CTOIOPHBIMU ITIaiibamMu.

DUKCUPYIONTUE PJIEMEHTHI C B3aMMHBIM CIETUICHHEM HE U3MEHSIOT HE00X0-
JUMBIN KPYTSIIAN MOMEHT 3aTsDKKU. OTHAKO B ’TOM CITy4ae MOXKET MOTpeOOBaThCH,
9YTOOBI BUHT M TaliKa ObLIN PACOJIOKEHBI 110 OTHOIICHUIO K IPYT K APYTY 0COOBIM
o0pazom.

K CTaHAapPTHBIM CTOIIOPHBIM 3JICMCHTAM OTHOCATCA:

— cmonopubie watiowvl (puc. 4.300);
— nposgonoynsili puxcamop (puc. 4.30e);
— KOpoHuamuvle 2auKu co wnaunmom (puc. 4.30oxc).
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6) 6) %)

xn o=

[l

L. ,

0) e)

Klleegoe coeOunenue: a - MUKpOUHKANCYIUPOSAHHbIU Kilell, CU1080€ 3amblKanue: 6 - npy-
JHCUHHOE KONbYO, 8 - YAPY2asi CMONOPHAS 2AUKa, 2 - KOHMP2auKa; 63auMHOe cUenieHue:
0 - cmonopHas wauba, e — NPOBOIOYHbIL PUKCAMOP, HC - KOPOHUAMASL 2AUKA CO WNIUHIMOM

Pucynox 4.30 - Quxcayus eunmosvix coeouneruti

CTonopHbI€ 3JIEMEHTHI C TEOMETPUUECKUM 3aMbIKAHUEM HE BJIUSIOT Ha Tpe-
OyeMbIii MOMEHT 3aTSKKH, OJHAKO MOTYT MOTPEOOBATh OMPEICICHHOTO PACIOJIO-
JKEHUS BUHTA WJIU TaUKWU.

B OonpmmHCTBE cilydaeB NMPU MPUHYAUTEILHOM OCIIa0JICHUU COCIUHCHHUS
CTOIIOPHBIN 3JIEMEHT MOBPEKAACTCS M HE MOJICKUT MMOBTOPHOMY HCIIOIH30BAHHUIO
(3aBHCHT OT THIA (PUKCAIINN).
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4.1.5 3akpenusomuii matepuai 4

3aoanue 4.1

l. YcTanoBHUTE COOTBETCTBHE:

1. YcraHoBUTE COOTBETCTBUE (CTpEJIKAMHU) MEXIY BUJOM BHUHTA U 00JIACTBIO €T0
MPUMEHEHUS TPU MOHTAXKE METANIOKOHCTPYKITHI:

Bug BunTa O061acTh MPUMEHECHUS

1. CamoHape3aromuii BUHT A. B MammHOCTpOEHUN W TPAHCIOPT-
HOM MaIIMHOCTPOCHHUH

2. PacniopHbIil BUHT b. Jlns coennHeHns TOHKOCTEHHBIX Me-
TAJJTAYECKUX JINCTOB

3. MucTpyMEeHTAbHBIN BUHT B. IlouTu BO Bcex 00nacTsX Npou3BO/I-
CTBA TEXHHUKHU

I'. TosbKO TP MOHTaKE KOHCTPYKLUN
JUTSL XAUMUYECKON MTPOMBIIUIIEHHOCTH

Otsert: | 1

V1

2. IlpuBenute B COOTBETCTBUE (CTpesnKaMu) BUJ (UKCAIIMU U TPUMEHSIEMBIE dJie-
MEHThI (PUKCALIMKM BUHTA!

Buo ¢uxcayuu Onemenm guxcayuu sunma

1. A. CronopHas miaii6a

L
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b. Knesiee BemiecTBo

B. IIpy>xuHHOE KOJIBIIO

I'. [IpoBosiouHbIN (huKkcaTop

J1. KonTpraiika

OTBeT:
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1. PadoTa ¢ Tadnuen

1. B kosnonke 3 TaGauibl 1 OMONHUTE MPEAoKeHUE HeAocTaronei nHbopMarueit:

Tabmuna 1
Coenunenue | Tunm OCHOBBI Oco0EHHOCTH BUHTOBOTO COCTMHCHUS
1 2 3
BunToBOE Msrkas [Ipu pabGoTe ¢ MATKOH OCHOBOW HEOOXOIMMO
OTpaHUYMBATh
Kectkas [Ipu paboTe C XKeCcTKOM OCHOBOM HEOOXOAMMO

OI'paHUYIHBATDH

2. B komonke 2 TaOmauibl 2 3alMIIATE MaTepUaabl I (UKCAIUA BUHTOBOTO
COCMHEHHUS B 3aBUCHMOCTH OT MeTojia (PUKCAIIUX BUHTOBOT'O COCTUHCHMUS:

Tabnuua 2
Memoo duxkcayuu Mamepuan onsa puxcayuu
1 2
dukcanys ¢ HOMOIIBIO KJIEEBOTO CO- 1)
eUHEHNUS
duxcays ¢ MOMOIIBI CUIOBOIO 3a- 1)
MBIKAHUS 2)
3)
dukcals ¢ MOMOIILI0 B3AUMHOI'0 1)
CLECTUICHUSA 2)
3)

I11. BoiOepuTte HeCKOJIBLKO NPABWIbHBIX OTBETOB M 00BeINTE:

1. Buapl BUHTOB, IPUMEHSIEMBIX PY MOHTAKE€ METAJUIOKOHCTPYKIIUIA:

a) caMOHape3alolIne BUHTHI;

0) pacnopHbI€ BUHTHI;

B) HMHCTPYMEHTAJbHbIE BUHTBHI.

OrtBer:
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2. Top1oBbI€ TOJIOBKH B KBaJAPATHOM BEIYIIEM XBOCTOBHKE TaiikoBepTa (PUKCUPY-
I0TCSl C TIOMOILIBIO:

a) TPEJOXPaHUTEIHHOTO ITU(TA U PE3UHOBOTO KOJIBLIA;
0) MOANPYXKWHEHHOTO CTOMOPHOTO MTH(TA;

B) IIAPUKOBOM 3aIlIEJIKH.

OTtBeT:
V. [IpoaoskuTe NpeasioKeHue:

1. KpyTsinuit MOMEHT — 3TO cuJjia, KOTOpas IiepeiaeTcs Ha MpeAMET (BUHT) C TI0-
MOIIIBIO

2.Bo BPCMs 3aBUHYMBAHUSA KPCIICKHBIX I[GT&JIGIZ BCC CUJIBI IICPCAAIOTCA

3. KPYTHHII/Iﬁ MOMCHT IIPUKIIAAbIBACTCA K BHHTOBOMY COCAMHCHUIO ITYTEM HUCIIOJIb-
30BaHUA

4. K MMPUHAIJICKHOCTAM I UMITYJIbCHBIX FaﬁKOBepTOB OTHOCSTCH.

5. I'alikOBEPTOM C OTPAHUYEHHUEM KPYTAIIETO MOMEHTA MOKHO MOHTUPOBAThH LIy~
PYyIbI pa3IMYHbIX u

V. lonojiHuTE NpeAJioKeHne HeaocTawineid nnpopmanueii:

1. buTel 114 ralkOBEPTOB MOJACOEIUHSIOTCS K AJEKTPOMHCTPYMEHTY C OMOILBIO
B CBEPJIMJIBHOM MATpOHE, JTMOO0 NpH MOo-

MOIIA

2. I'aiikoBepTOM Ha3bIBAETCSI MHCTPYMEHT, CIIEHUATIBHO MPEHA3HAYECHHBIN 115
VI

3. Hacaaku B raifkoBepTax Ciiykat IJis Meperadu
Ha BUHT.
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4. IpeumymiectBoM nMmitysibcHoro raiikoBepta GDX 18 V-LI Professional siBis-
eTCs HAJIMIHE HaTpoHa.

V1. BoiOepuTe 01MH NPABUJILHBIA OTBET U 00BeIUTE:
1. Hacagku mepenaroT ycuiiie OT TalKoBepTa Ha BHHT:
a) TOCTYIATeIbHOC,
0) BpallaTeIbHOE;
B) yAapHOE.

OTBeT:

V1I. Bbi0epuTe HECKOJIbKO NPAaBUJILHBIX 0TBETOB M 00BeIUTE:
1 . MeToabl BUHTOBOT'O COEIMHEHUSI:
a) pe3p0OBOE COETMHEHUE C OTPAHUYEHUEM TI0 LIUPUHE;
0) pe3bOOBOE COCIMHEHHE C OTPAHUYEHUEM T10 ITyOUHE;
B) pe3b00BOE COEAMHEHUE C OTPAHMYEHUEM IIUPUHBI U TIIyOUHBL;
r) pe3b0OBOE COCNMHEHUE C OTPAHUUCHHUEM KPYTSIIEro MOMEHTA.

OTBeT:

VIII. PaboTa ¢ pucyHKoM:

1. Ha pucynke 1 «Pexum MArkoro 3aBUHYMBaHUs NOAMUIIUTE BUJ MaTepuania,
o0o3HaueHHble uGpamu 1 u 2.

iy

Jg=c
¥

1- 2 —

PI/ICYHOK 1 - PexxuM MSATKOTO 3aBUHUYMBAHMUS
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4.2 Texnuka 0e30MaCHOCTH NPHU padoTe ¢ UMIYJILCHBIMH FaiilKOBepTaAaMH

Bo BpCM: 3aBUHYMBAHUS U OTBUHYMNBAHWA BUHTOB MOT'YT BOSHUKATh PCAKITNN
HHCTPYMCHTA, KOTOPBIC MOTI'YT ITOABCPIraThb IIOJIb30BATCIIA OITACHOCTH. HpI/I‘-II/IHaMI/I
BO3HHMKHOBCHUA HOI[O6HBIX OIMaCHOCTEH SIBISIOTCS.

—  CUIbL KpymAWe2o MOMeHma,
— CcoCKanwv3vigaHue Oum;
- wym.

Cunvl kxpymsaweco momenma, BOSHUKAIOITUE BO BPEMS 3AGUHUUBAHUSL U OM-
BUHYUBAHUS BUHMOBBIX COCOUHEHUI, MOTYT BBIPBIBATh AJICKTPOMHCTPYMEHT U3 PYK
onepatopa. Cuiibl BOCCTaHABIMBAIOIIET0 MOMEHTA OCOOCHHO B CJIydae UCIOJIh30Ba-
HUS PEKUMOB KECTKOTO 3aBUHUMBAHUS MOTYT OBITh CTOJb K€ CHJIbHBIMH, KaK
1 OJIOKUPYIOIIUA UMITYJIBC IJEKTPOMHCTPYMEHTA. DTH KPYTSIIUE YCUIUS MOYKHO
0e3 prcKa cCaMOPTH3UPOBATh, €CIIM OMEPATOP OCBEAOMIICH 00 OMACHOCTH W 3aHSII
0e30macHy0 TO3UIMI0 JJIsT PabOThI C DIEKTPOMHCTPYMEHTOM, OIPEIACICHHYIO
U3rOTOBHUTENIEM. ECITH 37IEKTPOMHCTPYMEHT CHAOKEH TOTIOJTHUTEIFHOU PYKOSTKOH,
HE00XO0OUMO 0053aTEeBFHO UCII0Ib30BaTh €€.

CampblIe yacThie IMPUYHBI COCKAJIb3bIBaAHUA ouT:

—  pasmep dumuvl HECOBMeCmuUM ¢ BUHMOM,;

— Ouma OvLIa nepeKouena npu YCmaHosKe Ha UHIM,
— NepeKoc 80 8peMsl 3a8UHUUBAHUSL,

—  NPULOINCEHO CIUUKOM Cllaboe OasieHue.

Kaxxnas u3 3TuX NpuyurH 03HaYaeT OMMOKY M3-3a HEMPABWIHLHOTO OOpaIeHUS
C UHCTPYMEHTOM.

[To60ouHBIe 3(PPEKTHI OT COCKANB3bIBAHUS OUT ISl TAUKOBEPTA:

—  PUCK NOJYYeHUst MPAéMbl NOJIb308AMENEM,
— nospedicoeHue obpabamvigaemou Oemanu,
— nospesicoeHue GUHmMa,

— nospedicoeHue bumol 015 calikogepma.

Jlsis MOHTaxa ¢ MMITYJIbCHBIMU TaKOBEpTaMU HEOOXOIMMO HCIOJIb30BATh
CHeuaibHbIe TOPLOBBIE HACAJKH C YCUIEHHBIMH CTEHKAMM, YCTOMUYNBBIMHU K BBICO-
KOMY YIapHO-POTAllMOHHOMY BO3JAEUCTBUIO. CmanoapmHvle MOHKOCHIeHHbIE
HacaoKky WIA TaK Ha3biBaeMble 12-rpaHHbIE TOPIIOBBIC KIIIOUH He GblOepIHCUBAIOM
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HAZPY3KY npu UCnoi1b306aAHUU UMN)IbCHO2O 2611:21('068]?7’}’161. I nanyesole HACAOKU C XPO-

MUPOBAHHBIM NOKPbIMUEM MaKice He npu2o0Hnsl U JaHHBIX IeJIel, TaK KaK JUHa-

MHNYHas1 I[G(i)OpMaHI/ISI MOJKCT IIPUBCCTHU K OTCIIAUBAHUIO 3allIUTHOI'O CJIOA.

OCHOBHBIM HE0OCMAMKOM UMNYIbCHBIX 2AUKOBEPMOE SIBISIETCS 8blCOKOE
wiymoobpazosanue. ITOT IIyM BO3HUKAET B CUIIY IPUHIIMMA JEHCTBUS ATUX JICK-
TPOMHCTPYMEHTOB M HE MOXKET OBITh ycTpaHeH. s sawumovl om wyma HEOOX0-
JIUMO UCHOb308aMb MEPHI TTACCUBHOM 3aIlIUTHI, TAKHE KaK CPpeoCcmed 3aujumsl op-
2anos cayxa (Hanpumep, OepyIu Wik HAyIITHUKHN).
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4.3 TlpoBepka cTeneHu YCBOEHUSI MaTepuaJa
3aoanue 4.2

|. PaboTa ¢ pucyHkamm:

1. Ha pucynke 1 «Pexum xecTKoro 3aBUHUYNBAHIS) TOANHIINTE BUI MaTepraa,
o0o3HaveHHbIe udppamu 1 u 2.

1- 2_
Pucynoxk 1 - Pexwum KecTKoro 3aBUHUNBAHUS

2. 3anuImTe OCHOBHBIC DJIEMEHTHI ¢ | TI0 7 MIMIYJILCHOTO TaifkoBepTa, H300pa-
KEHHOTO Ha PUCYHKE 2.

Pucynok 2 — UMnyIbCHBIN railkoBEPT
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3. Ilo pucynkawm 3a, 30, 3B, 31, 31, 3¢, 35k onpeaeanTe METoIbl (PUKCAIlMU BUHTA |

IIOAIMUIINUTE COOTBECTCTBCHHO
a)
6)
-
e

Mutter | Mutter

15 £
o 0L
10 QO

Pucynox 3 - @ukcanusi BHHTOBBIX COCTUHCHHM
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I1. JlomoiHuTE NpeaioKeHne HeaocTawIei uHGopManmei:

1. BuaroBoe COCIUMHCHUC SABJIACTCA crrocooom COCIUMHCHUA AC-
Tajel ¢ BOBMOXHOCThIO MX oe3 pas3pymICHus NI IMTOBPCKIAC-
HUA COCAMHUTCIIBHOI'O 3JICMCHTA U COCIMHACMBIX IIGTaJIeﬁ.

2. BuThI IPUMEHSIOT ISl BUHTOB C MPSMbIM :
LUIMLEM, BHYTPEHHUM

I11. IIpogosnkuTe mpeaIoKeHNE:

1. CTaHI[apTHBIM COCAMHHUTCIIbHBIM 3JICMCHTOM IIPH BUHTOBOM COCAMHCHHWU SIBJIA-
CTCA

2. I"aiikoBepT, KPYTAIIMHA MOMEHT KOTOPOT'O YBEIUYHUBACTCS HE MOCTOSIHHO, & BbI-
MOJIHAOTCS] TOBTOPSAEMBIE «yIApHO-BPAILATEIIbHBIE JEUCTBUS HA3bIBACTCS
TalKOBEPTOM.

3. PaznuuaroT ralkoBepThI:
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V. BeiOepuTe 01MH NPaBWIbHBINA OTBET U 00BeaMTE:
1. Jlna ynapHbIX ralKOBEPTOB PACIIOPHBIE BUHTHI TPUMEHSTH:
a) MOXHO; 0) Heb3s.

OrtBer:

V. BbiGepuTe HeCKO0JbKO MPABUJIbHBIX OTBETOB M 00BEINTE:

1. B 3aBuCMMOCTH OT MAaKCUMAJILHOT'O IMAMETPA UCIOJIb3YEMBIX BUHTOB (0OJITOB)
UMITYJIbCHBIEC TAaHKOBEPTHI MOAPA3CISIOTCS Ha KJIACCHI:

a) MI12-M 14; 6) M 16;
B) MI16-M 18; r) oM 18;
1 MI8—M 24; e) M 24-M 30.

OTBeT:
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S QJIEKTPOUHCTYMEHTDI JJISA PE3KHU METAJLJIA

5.1 O0mme cBexeHns

JIns muieHus 4YepHBIX U UBETHBIX METAJUIOB MOXHO HCIOJIb30BATh PYYHBIE
AJEKTPONMUIBI, OJJHAKO UX NMPUMEHUMOCTh B KKJAOM KOHKPETHOM ClIy4dae CyIIe-
CTBEHHO 3aBUCHUT OT IIPUHIIUIIA NUJIEHUS. |15 muIeHrns MEeTauioB MPEKPACHO MOJ-
XOJISIT HOKOBKH (32 UCKIIIOUEHUEM JABONHOM CTOJIIPHOM C MOJOTHAMU BCTPEUHOTO
JEUCTBUS), a IIEMHBIC MUJIBI HE MOAX0AAT coBceM. [Ipu ucnonp30BaHUU HUPKYJIISAP-
HBIX U JICHTOYHBIX MU K HHCTPYMEHTY MPEAbSBISIOTCS 0COObIE TPEOOBAHUS.

Mertannsl TBEpIbl, UMEIOT BSI3KYIO CTPYKTYpy. IIpum 006paboTke oOpa3zyroT
CTPYKKY, KOTOpasi OTBOJIUT 3HAUUTEIHHYIO YaCTh BOZHUKAIOIIETO B TIPOIECCE pe3a-
HUA Tera. HekoTopele MeTasuibl, HampruMep, CTUIaBbl ATFOMUHUS, TIPH PE3aHUH MO-
T'yT HACJIAWBaThCS HA 3yObs MUJIBI M OJIOKHPOBATH pexymue Kpomku. [1o aToi mpu-
YUHE TUII TUJIBI CIIEYET MOJ0UPATh B 3aBUCUMOCTH OT 00pabaThIBaeMOro MeTaia.

Mamepuan pexcyuwux Kpomok. B kauecmsee mamepuana pexcyujux Kpomox
WIH 3)0bes ISl PyYHOTO SIEKTPOUHCTPYMEHTA HCTIONb3YETCsl UCKITIOYUTENHEHO Obl-
cmpopedxicywas cmais Wi meepovlll Cnias, WHOTJA B COYETaHUHU C MUJIBHBIM T0-
JIOTHOM U3 XPOMOBAHAOUEBOU CIANU. ¥ HOHCOBOK OJis 00paAbOMKU YBEMHbLIX MEMA.l-
7108 1 KOHCMPYKYUOHHOU CMAIU UCTIOIB3YETCS ObICmpopexcywas cmaib, a 1uis 00-
paboTKU Heparcaseroweli cmany — meepovlil Cnaas. Y yupKyasapHeix nui UCIOIb3Y-
IOTCSI TOJIBKO 3Y0bs1 ¢ MBEePOOCHIABHBIMU PENHCYUUMU KDOMKAMU.

TI'eomempusn 3yoves. [lunvhvie Oucku 0ns YUpKyJIAPHLIX N, TpeTHa3HAYCH-
HBIC 111 00pabOTKH METAIIJIOB, KaK MPABUJIO, pACCUUMAHbL HA CHAABbL MeOU (Ysem-
Hble Memaiiivl) U amomunus (neekue memaniwt). Jls oopabomku cmanu HeEOOX0-
JTUMO  UCNOIb308AMb Cheyuaibhble noiomuda. B HEOOIBIIMX MAaCcTePCKHUX Yallle
BCEr0 MPUXOAUTCS 00padaThIBaTh JIETKUE METaJUIbI. J[J1s 3TOr0 B OCHOBHOM HCITOJb-
3YIOT YHUBEPCANbHbIE NUbHbIE NOJOMHA, CTIOCOOHBIEC Pe3aTh pa3IMYHbIC MaTepH-
anbl. K HanboJsiee BaKHBIM XapaKTEPUCTUKAM OTHOCSITCS:

— @opma 3y60e8;
— noJodiceHue 3y0ves;
— wae (konuuecmao) 3y0bes.

@Dopma 3yoves: [Ipn 06pabOTKE METATUIOB IUPKYIISPHBIMH MHJIAMHA HCTIOIb-
3YIOT, KaK MPaBUWIIO, MJIOCKO-TpaneuueBUIHbIE 3yObs (puc. 5.1), KOTOpBIE 3a CUET
cOalaHCUPOBAHHOM HATPY3KHU 00JIaIal0T XOPOIIEH CTORKOCTHIO. J[J11 HOYKOBOK MpH-
MEHSIOT B OCHOBHOM OCTPOKOHEUYHBIC 3yObs U3 OBICTPOPEKYIIECH CTAIIH.
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5° oTpyuarencHbLIA yron

Peocem komnozuyuonnvie mamepuansl, Ope8ecHO-CmMpyiceyHvle NaAUmbl, NAACMMACCY, Yeem-
Hble Memaivl, meepoyro Opegecumy

Pucynox 5.1— Iunvnwiti ouck. [lnocko-mpaneyuesduonvle 3y0bs

Ilonoscenue 3y6ve6. B OOIBITUHCTBO CIYyYaeB Y HUIbHLIX OUCKOB NO Me-
mainiy 3y0ua pacnoodceHvl npamo (puc. 5.2) Ui noo HeboNbIMUM Ompuyames-
HbIM y2/ioM, TIOCKOJIBKY 3a CUeT 3TOTrO MpHU 00pabOTKE JTOCTUTACTCS CHIKEHUE
Harpy3Kd Ha OCTpHE 3y0a, YTO MO3BOJIACT Y8eauuums CMOUKOCMb NUibl. Y HOMCO-
60UHBIX RUJILHBLIX NOJIOMEH B OCHOBHOM UCHOJIb3YEMCA PACHOJI0MCEHUE 3Y0bes
nO0 NONOHCUM ETIbHBIM Y2TIOM, THAYE DTO TIPUBEIIO ObI K BOBHUKHOBEHHIO CITUIITKOM
OO0JILIIIOTO MOMEHTA OTIAaYH.

Ilaz 3yovee (konuuecmeo 3yoves). [llae viu xonuuecmso 3y0ve8 3a8UCUmM
om MOJWUHbL 3A20MOBKU U C80UCME oOpadbamuleaemoco mamepuand. 110CKOIbKY
8 3ayenjieHul ¢ Mamepuaiom 6ce20a 00JIHCHbL HAX00UMbCs 08a WU mpu 3yoa, NJis
00pabomku MOHKUX 3A20M 080K mpebyemcs bonbule (Menakux) 3y0bes Ha eOuHUYY
ONuHbl, 4YeM i1 00paOOTKM JeTajed OoyblIed TOMIMHBL. MsacKkue memasnivl
MOJICHO 0Opabamvieams doIbUIUMU 3yOUAMU, 0151 MEEPOBIX HEOOXOOUMO UCNONb-
308amv menKue.

150



a) 0)

a - NOJI0JHCEHUe NO OMHOUEHUIO K YEeHMPATbHOU OCU; 6 - HA2PY3KA NpU CONPUKOCHOBEHUU
¢ 26030em; 1 - nocadounoe omsepcmue (YeHMPAIbHASL OCb), 2 - Melo NUILHO20 OUCKA,
3 - 3y0, 4 - Hynesoll yeon ycmanosku 3y6a; 5 - pacnpeodeneniue Hacpy3Ku no naowaou,

6 - ommankusanue 260305 NULLHBIM NOTOMHOM

Pucynox 5.2 — IunvHovle oucku (HetimpanvHas ycmanoska 3y0ves)

Ozpanuuenue 2nyounst peza. [lpu nureHuu 4epHvIX Memanios 1enecooo-
Pa3HO O02PAHUYUMb MOJAUWUHY CHUMAEMOU KAXNCObIM 3Y00M CHPYHCKU, GTOOBI
MPENOTBPATUTh M30BITOYHYIO HArpy3Ky Ha 3yObsi U1 BO3ZHUKHOBEHHE OTCKOKA WH-
CTpYMEHTA MIPH CIUIIKOM 00JIbIoi paboueli nmogaue. [1o aToit mpudnne y nuibHbIX
ouckos st 00pabOTKU YepHbIX Memaniio8 CRUHKA 3y0a OJIuHHee, YTO OTpaHUuYH-
BaeT BO3MOXKHYIO TNIYOMHY PE3aHMs 33 OJIUH NMPOXOJ (puc. 5.3).

A - bonvwas monuHa CHUMaemoz2o ciost (05 opesecunsvl); B - manas monwuna cnumaemozo
cnos (015 memannos); 1 - 603M0ONCHAA MOTWUHA CHUMAEMO20 CI0S,; 2 - 02paHUYeHUe MOJl-
WUHBI CHUMAEMO20 ClOs

Pucynox 5.3 — IunvHovle Oucku (moawuna CHUMAemoz20 8 CIMpYHCKy Closi)
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Cxopocmb peszanusa. [Ipu nunenuu memasia CKOpOCTb pe3aHUS TOJDKHA OBITh
pUOIM3UTENIBHO B IBA pa3a HUKE, 4eM Ipu 00paboTke apeBecuHbl. [IocKoIbKY pH
MIOHIDKEHHOM YHCJie 000pOTOB, HECMOTPSI Ha BBICOKYIO HArpy3Ky, Y IIUPKYISIPHBIX
AT yXYJIIaeTcs OXJIaKISHUE, YHCI0 000POTOB CIIEMyeT yCTaHABIUBATh, KaK IS
00pabOTKH JepeBa, a BMECTO €r0 CHIDKCHUS UCNOAb308AMb NUNbHLIU OUCK MEHb-
weeo ouamempa. B pe3ynabTare coOXpaHSETCs BBICOKOE YHCIO 000POTOB 3IEKTPO-
IBUTATENsS U obecreunBaeTcs ero 3(h(HEeKTUBHOE OXTAKICHHUE. A 3a CUET MEHBIIIETO
TaMeTpa MIJIBHOTO JUCKA YMEHBIITAETCS OKPY)KHAS CKOPOCTh.

Hooaua. [lpu nunenuu memanna 4ucio Xxo008 WM YuUcio 000pomos nujivl HA
B KOEM CJIy4ae He 00JIHCHO Pe3KO naoamv, uHaye YOapHas Hazpys3Ka Ha OmoelbHbvle
3Y0bsi CMAHOBUMCSL CTUUUKOM 00bULOU. ITO MOXKET MPUBECTU K TOJOMKE 3yObeB
WM K TTOBPEXKICHUSIM B MEPEAATOYHOM MEXaHU3ME dJICKTPOMHCTpyMeHTa. OnTH-
MaJbHasi CKOPOCTh MOJA4M 3aBUCUT OT oOpabaThiBa€MOro Marepualia, e€ro TOJ-
IIMHBI, a TAKXKE OT 3aJIaHHOTO YKCJIa XOJI0B WK 000poTOB. Ee Heobxoaumo ormnpe-
JIEJISITH OMBITHBIM ITYTEM.

Oxnaxcoenue. Y HOMCO80YHBIX nui, B OTINYUE OT KPYTOBBIX, TPEHUE
COCPEIOTOYEHO Ha HEOOJBIIOM Y4YacTKe MHJIBHOTO TMOJOTHA, YTO OOYCIIOBJICHO
TIPUHITUTIOM paboTHI. B pe3ynpTaTe 3TOT y4acTOK CHIIBHO HarpeBaercs. Mcmonb3ys
COOTBETCTBYIOIIEE OXJIAXKICHUE, MOYKHO 3HAYMTEIIHPHO YBEIMUNUTh CTOMKOCTD TTHITh-
HOTO TIOJIOTHA U MTPOJUTUTH CPOK €r0 CITYKOBI.

Y yupxynapuvix u noscosounvix nun 1enecooodpazHo cmazams OUCK KOHCU-
CMEHMHOU 0X1axcoauweil CMA3Kou Wi NPUMEHSITh CMa304HO-0XJIAXK/IA0IINE
xkunkoctu (COXX). 3a cuer 3TOro MOBBIMIASTCS CTOMKOCTD M OTTATHBASTCSI MOMEHT
3a0MBaHUSI PEKYIIUX KPOMOK CTPY>KKOM ITpU 00pabOTKE CIIABOB aTFOMUHMUSI.

Yoanenue cmpyxycku. Ynanenue CTpyXKH, BO3ZHUKAIOUIEH NPU MAJICHUU
METAJIJIOB, MOXET MPEACTABIATH OMpeneieHHyo npodiemy. C OgHOW CTOPOHHI,
CmpyscKa Hazpema 00 8blcoKou memnepamypsvl (OCOOCHHO CTajbHas) U HUMEET
OYeHb Ocmpble KPOMKU, C APYTON — MPY UCTIOTB30BAaHUH OXJIAXKIAIOIICH KUIKOCTH
WIN Macla Yacmuyky CmpysicKu ckaeusaromes opye ¢ opyeom. I1oaToMy B KakaoM
KOHKPETHOM CJIy4a€ OMNBITHBIM IyTEM HeoOX00UMO YCMAHOBUMb BO3MOXKHOCTD
U 11eJ1IeCO00Pa3HOCTh €€ 0meoda, HaPUMEp, nymem omcocad.
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5.2 Moayab 5 «OTpe3Hble MAIIMHBI»
Y4eOHblil MaTepuas 5

5.2.1 OTpe3Hasi MAIIMHA N0 METAJLILY

Ompe3nvle mauwiunpl, KOTOPbIE TAKKE HA3bIBAIOT KOMPE3HbIMU CIMAHKAMUY,
UMEIOT B OCHOBHOM TaKYI0 K€ CTPYKTYPY, UTO U TOPLIOBOYHBIE MUJIbI, HO Y HUX HET
OTKUJHOTO MOBOPOTHOTO KPOHIITEHHA KaK Y TOPIIOBOYHBIX MIJI. TO O3HAYAET, UTO
OHH BbINONIHAIOM pe3anue moavko nood y2nom 90 ° k 2opuzonmanbHoU NI0CKOCMU
U ¢ 60Jee BHICOKOM CKOPOCThI0. BMECTO MOBOPOTHOTO CTOJIA HA OCHOBAaHUU Y HUX
YCTaHOBJICHBI MUCKU, KOTOPBIE JAIOT BO3MOXKHOCTD 8bINOIHAMb PE3K) NOO Yel0M 00
45°,

Orpe3nas mammuna no meraury GCO 2000 Professional

Ompesnas mawuna GCO 2000 Professional (puc. 5.4) cnaboicena ompesnvim
ouckom. Jluck ¢ nuametrpoMm 14" (355 Mm) obecrieurBaeT MakKCUMAIIbHYIO 271yOUHY
pe3anusi 00 125 mm. OTPE3HOU AWCK 3aKPHIBACTCS 3AIUTHBIM KOXKYXOM, KOTOPBIH
MIOBOPAYMBACTCS aBTOMATHIECKH. TpeOOBaHUS K MOIIHOCTH TIPU PE3aHUU METalia
0oJiee BBICOKHE, YeM TIPU PE3aHUH JIPEBECHBIX MAaTEPUAIIOB, IOITOMY OTpE3HAas Ma-
IIMHA CHA0)KeHA MMPUBOJIHBIM JIEKTPOJIBUTATENIEM ¢ 00Jiee BRICOKOH HOMHHAIBLHOU
mortHocThIo (2000 Br).

ww 00t

Pucynok 5.4 — Ompesnasn mawuna no memanry GCO 2000 Professional
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Onexrpounctpymentr GCO 2000 Professional npennasnaven s pesxuMoB
YEePHOBOM 00Pa0OTKM METAJIJIOB: BBIITOJHCHHS Ha OMTOPE POBHBIX MPOJIOJIBHBIX U IT0-
NIEPEYHBIX PA3pPE30B MO YIIIoM 45° B METAJUIMYSCKUX MaTepHajiax ¢ MOMOIIIbIO OT-
PE3HBIX KPYroB (0e3 MCI0JIb30BaHUS BOJBI B KAUECTBE OXJIAXKIAIOIICH YKUIKOCTH).

IIpeumymiecrBa:

Haoérrcnwtit uncmpymenm 0nsa camvix C10HCHBIX YCA0GUN IKCHIIyamayuu

[IpounHast nenpbHOMETAIIINYECKAS KOHCTPYKIIMS;
Momnsiii nBuratens Ha 2000 BT ¢ orpaHndeHMEM IMYyCKOBOTO TOKA JUIA
MTOBBIIEHUS IPOU3BOAUTEIBHOCTH;
DJEeKTpOHHAs 3alluTa OT NEPErpy3KH g 00eCeueHus JIMTENbHOTO CPOKa
JKCIUTyaTalMH JIEKTPOABUTATENIS;
Otpesnbie aucku auametpom 14" (355 mm);
Tucku a1t pe3ku 1moj yriaoMm (MIpakTUYHBIA OBICTPBIM 3aKUM C IUITABHOM pe-
I'YJIMPOBKOMH yrila ckoca B Juana3oHe 10 45°);
brnoxupoBka mmuHAENs 17151 00JIeTrYeHUs JIETKON 3aMEHbI OTPE3HOTO JTUCKA,

3aKpBITBIﬁ SaHlI/ITHHﬁ KOXYX YMCHBINIACT Pa3JICT UCKD,

Beprukanbnas D-o06pa3Hast pykosTKa 111 KOM(POPTHOI paboTHI;
BerpoenHnas pykosiTka 1)1 y100CTBa TPaHCTIOPTUPOBKH.

TexHuveckue XapaKTepUCTHKH 0TpPe3HOoii MmammHbl o Metauty GCO 2000 Professional

HomunaneHas norpebisemasi MOIIHOCTb, BT
Yucno 060poTOB XOIOCTOTO XOA, MUH Y ...t e,
Pa3mepbl 0Tpe3HOro Kpyra:

JlnameTp OTpe3HOro Kpyra, MM
Tommmua oTpe3HOro Kpyra, MM

JlnameTp OTBEPCTHSI, MM

Pexkymasi cnoco0HOCTH (MakCHUMabHbBIE pa3Mephl 3arOTOBKH):

[TpsimoyronbHbIi npoduis (yron pacnuia 0°), Mm
[TpsimoyronbHbIi poduns (yron pacnuna 45°), Mm
KBajpaTHbIN poduisb (yroiu pacrnuia 0°), MM
KBaJipaTHBIN Ipoduis (yrou pacnuia 45°), MM
yraoso# ['-npoduns (yron pacnuia 0°), Mm
yraoso# [-nipoduns (yron pacnuia 45°), Mmm
KpyTriablid mpouis, tuametp (yroia pacnuia 0°), MM ......
KpYIJIbIA Tpoduiib, tuamerp (yroi pacnuia 45°), Mum ....
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2000
3500

355 (14"
2,8
25,4

180 x 85
90 x 75
110 x 110
82 x 82
130 x 130
75X 75
125

100
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MaxkcumanbHbIe pPasMEpPhI 3arOTOBKH HAIIPAMYIO 3aBUCAT OT JUAMCTpPa OTPEC3-
HOT'O JAOHCKaA. Bor Imo4cMy MaKCUMAJIbHBIC pa60qu Pa3MCpPbl pACCUUTBIBAIOTCA
TOJIBKO IIPY MAKCHUMAJIbHOM JUAMCTPEC OTPC3HOT'O JHUCKA. OTpe?)HLIG AUCKU CTHUpaA-
IOTCs BO BpEM:A HUCIIOJIB30BaHUS B CUIIY IIPUHIIAUIIA pa6OTBI, TaKNM 06p8,30M Hux aua-
MCTP HCIIPCPBIBHO YMCHLINACTCA B TCUCHHUC CPOKA UX JSKCILTyaTalluu. 910 HE0OXO-
AUMO YUYUTBIBATD IIPHU UX HUCIIOJIb30OBAHHH.

Orpe3nas mammHa no merajty GCD 12 JL Professional

Anekmpouncmpymenm GCD 12 JL Professional (puc. 5.5) npenna3naueH B
Ka4eCTBE CTAIIMOHAPHOTO MHCTPYMEHTA ISl BBITIOJTHEHUS 8 MEMALIUYECKUX Mame-
PUAIax TOYHBIX W KQUECTBEHHBIX NPOOOJIbHBIX U HONEPEUHbIX PA3PE308 NOO YeIOM
45° ¢ nomowwio nutbHLIX OUckos (03 UCTIOIHL30BAHUS BOJIBI B KAUECTBE OXJIaX 1a-
OILIEH JKUJIKOCTH).

555 mm

ww Qg9

Pucynok 5.5 — Ompesnas mawuna no memanny GCD 12 JL Professional

Ilpeumywecmea:

e DBbICTPBIA BHICOKOKAYECTBCHHBIN Pe3yJbTaT: KAUECTBEHHBIE Kpasi, IIPaK-
TUYECKHU 0€3 3ayCEHIIEB U IBETOB MOOEKATIOCTH — MUHUMYM TOCJIEAYIONICH
n0paboTKH;

e be3onacnasi padora 6e3 UCKD;

o Bcmpoennwtii nazep 015 moyHo20 nuieHusl;
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e Mommnblii aurareas Ha 2000 BT ¢ orpaHHYeHMEM IyCKOBOTO TOKa IS
MOBBIIEHUS IPOU3BOAUTEIBHOCTH;

e [[1aBHBIN ITYCK;

e CKIIOUNTENBHO HAAEXKHBIN NMPYKUHHO-PHIYAKHBIA MEXAaHU3M IS MAKCH-
MaJbHBIX pab0YMX HArpy30K;

o [IpakTHyHBIN OBICTPBIM 3aKUM C IIJIABHOW PETYIMPOBKOM yIja cKoca B Jua-
maszone J10 45°;
OcHamen mwIbHBIM JuckoM «Expert for Steely mnms mmurtenbHOrO Ccpoka

CIIYOBbI ¥ YUCTOTO PE3aAHUS.

TexHnveckHne XapaKTepUCTHKH O0TpPe3Ho# muibl no meraiany GCD 12 JL Professional

HomuHnaneHas nmotpebiseMass MOITHOCTh, BT ....................... 2000
Yncio 060pOTOB XOTOCTOTO XOAA, MEH ™ ..............ecceeeveneee. 1500
Pa3mepbl MHJILHOTO THCKA:
JINaMETP MUIBHOTO JTACKA, MM ....euurnininenenneneninenannenenens 305 (12")
TomnmyHa Teaa MUIBHOTO JHCKA, MM ....'nnnrnieeeeeeiinnnneeeennnns 1,8-2,5
JIAAMETP OTBEPCTHS, MM ...unrveenreennreenneenneeanneenneeanneanneenans 25,4
Pesxymas cnoco0HOCTH (MakCUMaJIbHbBIE Pa3MepPhl 3aTOTOBKH):
—  TIpsamoyrosibHbIi Tpomis (yroia pacnuia 0°), MM ........ 158 x 80
—  TIpsamoyrosbHbIi npoduis (yron pacnuna 45°), MM ... 85x 85
—  KBazipaTHBII poduns (yroa pacnuna 0°), MM .............. 100 x 100
—  KBazipaTHLIH Ipoduis (yroa pacnuna 45°), MM ............ 85x85
—  yruoBoii I-ipoduis (yroa pacnuna 0°), MM ............... 110x 110
—  yruoBoii I'-ipoduis (yroia pacnuia 45°), MM .............. 85x 85
—  KpyrJiblii mpoduik, muametp (yroa pacnwia 0°), mm ...... 115
—  KpymIblii mpoduik, muamerp (yron pacrnuia 45°), mm ... 90
Tun na3zepa:
JITTFEHA BOJTHBI, HM ...ttt ente et e ateeeneeaneeeineeeneeaneaneens 650
MoIHOCTh H3ITydeHus, He 0otee, MBT ............ccooiiiiiiia. 0,39
KHace Ma3epa ..o IM
Bt KT oottt 20

OmpesHnvle mMawunbl UCNONBL3YIOMCA B PA3NIHYHBIX OTPACHSAX, CBS3AHHBIX
C MeTauioo0padoTkoi. WX TpUMEHSIOT TpH CTPOUTEIHCTBE COOPYKCHHUI
U3 CTaJbHBIX KOHCTPYKIIMM OOINEero Ha3HAYCHWsI, NP MOHTAXE OTOMUTEIBHBIX
CUCTEM, B KOPAaOJIECTPOCHUM, TIPU MOHTAXE TEXHOJOTUYECKOTO 000pY/IOBaHUSA,
B OOINECTPOUTENLHBIX pabd0Tax, B TPAHCIIOPTHOM MAIIMHOCTPOCHUU, TIPH TPO-
KJIaJIKe TPyOOTIPOBOIOB.

TunuuHpIME LeJIeBBIMH I'PYNINIAMH SIBIISTIOTCS OTPACIH, CBSI3aHHBIE C METAaJl-
J000pabOTKOM:
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e CTpouTENbCTBO COOPYNKEHHUI M3 CTAIBbHBIX KOHCTPYKIIMIA OOIero HazHaye-
HUS,

CrnecapHO-MOHTaXHbIE paOOTHI;

MoHTax OTONUTEIHHBIX CUCTEM;

TpaHcrIOpTHOE MAIMHOCTPOEHHE;

Kopabnecrpoenue;

CaHTexHuueckue padoThl;

TexHuka MOHTa)ka 000pyIOBaHUS;

OO1ecTpouTesbHbIE pA0OTHI.

Ompesuble Mmautunspl UCIIOJIb3YIOTCA IJIA OTPC3aHUA U PC3aHUA HA 3aJaHHYIO
MJINHY CIICAYIOIUX MATCPUAJIOB!

— UepHble ¥ IBETHBIE METAILIBI;

— Meramnueckue NpyTKH;

— Meramueckue npoduiy;

— Hunuaapudeckue U NpsiMOYTOJIbHbBIE TPYOBI,
— KaOenbHble kaHabI;

— IlnactukoBbie TPOQPUIIH.

Buumanmue!

1. Obsaz3amenvro svinoansamo mpebo8aruss N0 MexHuke 6e30nacHOCmu, U3J10-
JHCEHHbIE 8 PYKOBOOCMEE NOJIb308ameNisi (UHCMPYKYUU no SKCHILyamayuu) Ha uc-
NOJIb3YeMblLL INEKMPOUHCIPYMEH.

2. Haubonee easicnvimu xpumepusimu 0as 3¢pgexmuenoco u 6e30nacto2o
pe3aHusi Memaia sisiomcst 8blCOKAsL CKOPOCMb 8paujeHusi OUCKa U Oe30nacHast
YCMAHOBKA 3a20MOBOK.

Cropocmb epawerus. OOBIYHO, TIPY pEe3aHUN METajlIa He0OX0IUMO MPHKIIa-
JIBIBATh OOJIBIIIEE JIaBJICHUE, [TOTOMY UTO OH SIBJIIETCS 00JIee MMPOYHBIM MAaTEPHATIOM.
OpnHako MakcUMajbHasi CKOPOCTh BBITOJTHCHHUS Pad0T M MaKCHMAJIBHBIN CPOK DKC-
IUTyaTallud OTPE3HOTO JMCKA B 3HAYMTEIIBHON CTETIICHU 3aBHUCAT OT CKOPOCTH Bpa-
IICHUS, TAKUM 00pa3oM, 1o1ady HHCTPYMEHTa HEOOXOUMO BBITIOJIHATH, KKOHTPO-
JUpys»» ee. Ecu CKopoCTh BpaIlleHUs CIUIIKOM CHIIBHO YITIAJIeT B pe3yJIbTaTe upes3-
MEPHOTO JABJICHHS, TO OTPE3HON AMCK COTPETCS 3HAYMTEIHHO CHIIBHEE, YeM IPH
BBICOKOW CKOPOCTH.
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e)

a, 8, 0 — bezonachuvie cnocoobwl uxcayuu,; 6, 2, 0 —oOnacHvle cnocoowvl hukcayuu

Cnocobvl puxcayuu mamepuanog (3a20moeox) 0 NUieHuUs:

Pucynok 5.6 —

cepe-

b

1 He0OX0UMO yIesaTh 0co00e BHUMaHue. B Hauase

Pe3anue yenoevix u nycmomenwix npoghunei. llponeccy pe3aHus yrioBbIX

U MIyCTOTEJbIX ITpoduie

b

TakuM 00pa3om

b

JIMHE W KOHIIE pe3aHus TpeOyemas MOIIHOCTbh W3MEHSETCS M
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J0JDKHA OBITh COOTBETCTBEHHOM IMOJIa4a Ha BPE3aHUE MIJIBI. Y TJIOBBIE IPO(UITN BCe-
raa HeoOX0AUMO MPUKUMATh K YIIOPHOM peiike MOBEPXHOCTHIO C CaMOi OO0JIbIIION
IJIOIIABIO WU MPU MUJICHUH PacIioyiarath No-MHOMY (TIOJI0KEHHUE YTIIOM KBEPXY).
B npoTtuBHOM citydae npoduib MOKET OMPOKUHYTHCA U OyJ1eT OTOPOIIIEH.

Buumanue! Mamepuaner kpyenoco cewenus u mpyovi 6ce20a O0NHCHbL PUK-
CUPOBAMbCsL ¢ NOMOWbIO OI0KaA ¢ V-00pasuvim dcenobom. [pyaue cnocodwvl kpenie-
Husi Hebe3onacHwl (cm. puc. 5.6).

Kocuwie pe3vt. Ompesnvie mawiunbl MO2Ym UCHOIb30BAMBCIL OISl 8bINOIHEHUS
KOCbIX pe306. Y OTPE3HBIX MAIIMH HE TIOBOPAYMBACTCS TOJIOBKA MHCTPyMeHTa. Bme-
CTO ATOTO COOTBETCTBEHHBIM 00Pa30M yCTaHABJIMBACTCS M (PUKCHPYETCS YHop Ha
CTOJIC OTPE3HOW MAIIHHEI (puC. 5.7).

Pucynox 5.7 — Buinonnenue kocoeo peza ¢ gpuxcayueti ynopa noo 3a0aHHbIM YoM

IIpu pe3ke MeTa/sIa HEOOXOIUMO:

YCTaHOBUTH KEIAEMBIN YTOJI;

3aKpENUTh 3arOTOBKY B COOTBETCTBHUM C Pa3MEPaAMU;

BKJIFOUUTH JIEKTPOUHCTPYMEHT;

MEIJICHHO OMYCTUTh KPOHIITEWH 32 PYKOSITKY;

PaCIMIIMTh 3arOTOBKY C PABHOMEPHOU NOAAYEN;

BBIKJIFOUHUTH 3JIEKTPOMHCTPYMEHT U MO0 AAaTh, IOKA OTPE3HOM KPYT MOJIHO-
CTBIO HE OCTAaHOBUTCH,

® OCTOPOKHO MOJHATH KPOHIITEHH pabovyero HHCTPYMEHTA.
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5.2.1.1 IlpuHaAJIe:KHOCTH IS OTPE3HBIX MALIMH 10 METAJLLY

Orpesnnie kpyru «Expert for Metal» pas GCO 2000 Professional (puc.

5.8)

o OTtpe3Hble KpyTd M0 METAJLTY JIJISl BRICOKUX TpeOOBaHUM.

o MaxkcuManbHas OKpykHasi CKOpOoCTh: 80 M/C (B 3aBUCUMOCTHU OT 4aCTOTHI Bpa-
HICHUS ¥ THAMETpa Kpyra).

k

D

Pucynox 5.8 — Ompesnou kpye A 36 R BF «Expert for Metal»

Cneunduxka- || Hduamerp (D), | Huamerp orBepctust | Tonmmaa (b), Ko st 3axasa
s MM (d), mm MM
A 36 R BF 350 25,4 2,8 2 608 600 543
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IMuabubie quckn «Expert for Steel» ana GCD 12 JL Professional (puc.
5.9)

Tunvuwiil ouck (cm. puc. 5.9) sBISETCS MPUHAIICKHOCTBIO IS SJICKTPOUH-
CTPYMEHTOB, KOTOpas MOJBEPraeTcs CUIbHOMY HamnpsbkeHuto. B nensix 6e3omnacHo-
CTU HYXKHO HCHOJB30BAaTh TOJIBKO pa3pellieHHble U CepTUGUIMPOBAHHBIE Kaue-
CTBEHHBIE U3/ICNS U3BECTHBIX Mpou3BoauTesneil. OHU He TOJIbKO Oosiee 0e30MacHbI
B TOM, YTO KacaeTcs MPeA0TBPAIEHUS IOBPEKACHHS, OHU TaKkKe 00J1aAatoT JTydiieit
MPOU3BOIUTENILHOCTHIO CheMa MaTepraja U CPOKaAMH SKCILTyaTallnu.

0,7x45°

0,5mm

Pucynox 5.9 — Iunvuwiii ouck «Expert for Steely»

B tabmuie 5.1 mpuBemeHa cnenuduKanys MUIBHBIX TUCKOB JUISI CTAJIH
«Expert for Steel» mis orpesnoit mamunsl mo metaury GCD 12 JL Professional.
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Tabnuua 5.1 - Cnienudukaius MuIbHBIX AUCKOB s ctanu «Expert for Steely

. ©
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305 25,4 2,2/1,8 60 HLTCG 4 0 12 2 608 643 060
305 25,4 2,2/1,8 80 HLTCG 4 0 12 2 608 643 061

5.2.2 YruaoBbie LLUIH(OBAIbHbIE MALIMHBI

VYrnoseie nundoBanbabie MammHbl (YILIM), (pasroBopHoe Ha3BaHUE — «00.1-
2apKuy) — OJHA U3 PA3HOBUIHOCTEH MITM(GOBATHLHBIX MAITUH, CIICITUATBHO MPEaHA-
3HAYEHBI JIJIS1 PE3KU, 00 AUPKH, 3aUMCTKH, TUTU(QOBAHUS U3ACIIUNA U3 METalIa, KAMHS
u ipyrux marepuaino. Pabounm uncrpymentom YIIIM warie Bcero siBnsieTcs abpa-
3UBHBIN IUCK JIJIS1 PE3KU UITU IIUTM(POBKHU OTIPEICTICHHOTo ThIla MaTepuana. [1lo nua-
METpPy HCHOJIb3yeMoro adpaszuBHoro aucka YIIIM moxapa3penstorcs Ha: Malbie
(115-125 mm, cpennue (150-180 Mmm) u 6osbime (230 Mm). YIIoBbie MIIH(OBAIIb-
HBIC MAIIMHBI UCIIOB3YIOTCS B Pa3IMYHBIX cepax MPOU3BOACTBA, CTPOUTEILCTBA,
pEMOHTA, IEMOHTAXXHBIX padOTax.

Camo Ha3BaHME «YIVIOBAsH» NPOUCXOIWUT OT TUMA PEAYKTOpA, KOTOPBINA HC-
MOJIB3YETCA HA JTAHHOM HMHCTPYMEHTE. YTJIOBOM PEAYKTOP HCIIOIb3YETCS OYEHBb
JABHO U B Pa3JIMYHBIX 00JIACTAX TEXHUKH. JJOCTATOUHO BCHOMHHUTH CAMbIE OOBIYHBIE
BETPSHBIE MEJIBHUIIBI, TJ€ DHEPTUS BETPA MEpelaBalach )KEPHOBAM MMEHHO YEpPE3
PEAYKTOp TAKOTO TUIA, KaK U B YIJIOBBIX NUTM(OBATBHBIX MAIIMHAX.

B navane 1970-x romoB Gosirapckuii 3JIEKTPOMHCTPYMEHT aKTUBHO MOCTaB-
msuics Ha Teppuropuro CoBerckoro Coro3a. BoT IMEHHO ¢ TeX MOp U 3aKpenuiioch
3a YIIIM nazBanue «6onrapka». Co BpemeHeM MosiBUiIach Toprosas mapka Eltos,
KOTOpas ycrnenHo GyHKImoHupoBana 10 1996 roga u Oplna npuodpereHa HeMell-
kot pupmoit Sparky. Ho Gonraps! Obli mepBbIMH, KTO IPUILENT HA PHIHOK 3JIEKTPO-
uHcTpyMeHToB CoBetrckoro Corosa...
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IpuHumn padoTsl yrioBbIX HUIHGOBAIBHBIX MAIIMH OCHOBAH MCKJIIOYH-
TEJIbHO HA poTauuu. Ha3zBaHue qaHHOTO TUIA MAlIMH 00YCJIOBJIEHO KOHCTPYKIIH-
OHHBIMU OCOOEHHOCTSIMU. J[Marma3zoH MOUTHOCTHBIX KJIACCOB YTJIOBBIX HUIH(QMAIIHH
ype3BblUaiiHO MUPOoK — oT 720 10 2600 BT u Gosnee B MPOMBINIJIEHHBIX 00JIaCTIX
NPUMEHEHHUs. Y YITOBBIX IITU(PMAIINH 91eKMpoosueament U Wiu@doeaibHblil Kpye
pacnonodcenvl. ROO NPAMBIM yeaom Opye K Opyey. lIpu BBICOKHX MOIIHOCTSIX
TaKO€ pacIoIOKEeHUE 00eCIeUNBAET HAJEKHBI KOHTPOJIb BOSHUKAIOIINX TP LIUIH-
(oBaHMU PEAKTUBHBIX YCUIIMU. Yenoeasn nepedaua nonusicaem yucio 000pomoe
91eKmpoogu2amens 8 3a8UCUMOCIU OmM OUAMempa UCNOIb3YeM020 WUAUPOBATIbHO20

Kpyea.

Venosas winughosanvnan mawuna IMEET MAKCUMAIIBHYIO YaCTOTY BpallleHHUS,
COOTBETCTBYIOIYIO IHAMETPY HUIN(OBAIBLHOIO KPyTa.

Buabl o0pabdaTbiBaeMbIX MATEPHAJIOB M 00J1aCTh MPUMEHEHHs YIJIOBbIX
mumnmamun. O61acTh TPUMEHEHHUS 3aBUCHT OT MCTIOIB3YEMbIX IIUTH()OBATEHBIX
cpencts. llnudoBanbHble yCTPONCTBA YIIOBBIX HITU(MALINH OTIUYHO HOOXOOSIM
JUTs1 00pabOTKU 3a20m 080K paziuunou popmul. Yawe 6ceco yenosvie mauiunsl ic-
MOJIB3YIOTCS B MEmanioodpadomke, pesxce — 0151 00pabomxu Opegecurvl ¢ UCNOJlb-
308aHUEM NIACTUKOBLIX MAPENOK U eUOKUX abpa3ueos. Takxke MIPUMEHSIIOTCS MPH
00paboTke KamenHbix MaTepUasioB. M3-3a BHICOKUX JTMHEHHBIX CKOPOCTEH B TOUKE
KOHTaKTa ¢ 00pabaThIBAEMbIM MaTEPHATIOM MPOUCXOIUT BHICOKOE TEIII000pa3oBa-
Hue. [loatomMy yenosvimu wiugpmawunamu He pekomeHoyemca oopadamovieams
RUIOMaAmMepuanyl u naacmmaccyl. Y TIoBble NTU(MAIINHBL He RPU2OOHbL 17151 00-
paboOTKH afconromHo poeHBIX NOGEPXHOCHIEl, TAK KaK BBICOKAsl CTETICHb CHATHUS
MaTepuraja aBTOMaTHUYECKH MPUBEACT K 00PA308AHUI0 HEPOBHOCHIEN.

I dekTUBHOCTH 00padOTKH MaTepuasa. IpgekmueHocms yoaneHus Ma-
mepuaia ¢ TIOBEPXHOCTH TIPH UCTIOJIB30BAHUU V2106bIX UAUPMAUUH 3A8UCUI OM
3epHUCmocmu wWaughosaibHoco cpeocmesa. TeXHUUECKU Moka3arelb 3¢ghgpexmus-
HOCMU WAUGDOBKU YeN080U WAUDMAWUHBL 3a8UCUM OM YUCIAd 000pOmMO8 3a eou-
HUYy épemenu. BaxXxHy1o pojb UTPACT IP2OHOMUYHBLIL Ou3aitH pabodero WHCTPY-
MeHTa. Uem ewviue pabouuii komgpopm M meHbuie padouuil 6ec MauiuHvl, TEM
MeHblUle Haspy3Ka Ha noiav3osameisi N evlule 3¢dexmusHocms pabOT, 0COOESHHO
pu paboTe B HEYJ0OHOM TIOJIOKCHHH.

Buabl yrioBbix nummgmamuH. B 3aBUCHMOCTH OT rabapuTOB YTIIOBBIC
UM (QMAIIMHBI TOAPA3JIETSIOTCS Ha:

— o0O0Hopyunwle (puc. 5.10a) —ux ynep>KuBaro U BelyT, UCHOJIb3Yys KOPIYC JIBU-
ratelis M JOTOJTHATEIbHYIO PYKOsATKY. HecMoTpst Ha BBOIsIIIIEe B 320 Ty K Ie-
HUE Ha3BaHUE, UMU HYXKHO 8cez0a padomams 08ymMs pyKamu,

— osypyunvie (cm. puc. 5.106) (VX yIepKUBaIOT U pabOTAIOT 08YMs pYKaAMUL).
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a) 0)

a — oonopyunas (GWS 15-125 CIEP Professional); 6 — osypyunas (GWS 26-230 JBV Profes-
sional)

Pucynox 5.10 — Venosvie winughosanvrvie mawunst (VIIM)

OonopyuHble y2noevle WU osaibHble MaWuHbl TPEACTABISIOT COO0M pyU-
HBIE y2n08ble WaUposalbHble MauUuHbl, UCTIOIb3YEMBbIE ISl OOJUPOYHOrO HUTH(O-
BaHUS, pE3aHUs OTPE3HBIM KPYroM U NUTM(OBAHUS TOBEPXHOCTEN B JOMAIITHEM XO-
35IUCTBE, CEJIBCKOM XO35MCTBE, MACTEPCKUX U MPOMBIIIJIEHHOCTH B KAYECTBE NEpe-
HOCHOTO MHCTPYMEHTA.

OpnHako co BpeMEHEM MOUIHOCTh «OJHOPYYHBIX» YTJIOBBIX HIIM(OBAIBHBIX
MAaIllMH BO3pOCia HACTOJIBKO, YTO MX CTaJId MCIIOJIb30BaTh B PEKUME JBYPYUHBIX
YIJIO0BBIX NUTU(OBATBHBIX MAIIKH.

Nmerorcsa HeckonbKo Ki1accoB MolHocTel ot 720 1o 1500 Br.

O()HODV‘JHble yeaoesie Wﬂud)OBCl]Zbele MAWUUHRbL C VHUBEPCAJIbHBIM osucame-

nem ¥ ¢ yactoroi Bpamenus 11 000 - 11 500 mun™ npu guamerpe mundoBanIbHOro
kpyra 115 mm 1 125 mMm. OOGBIYHO UCTIONIB3YIOTCSI OKPY>KHBIE CKOPOCTH 60 M/C min
80 m/c, oHAKO MPU TAKOM BapUaAHTE MCTIOTHEHHUS UMEET MECTO CHUYKEHHE YaCTOTHI
BpaICHUS TIPU MEPEXOe OT PeKUMa padOTHI C MOJTHOW HATPY3KOU K XOJIOCTOMY
XOTy.

OOHODV'{Hble yenoevie WJZLI@OGCUZbele MAWUHBL C VHUBEPCAJIbHBIM osuzame-

J1eM U C KOHCMAHMHOU 3ﬂ€Kmp0HuK0ﬂ

YacToTa BpaluieHus MoIep>KUBAETCSI HOCTOSIHHON HE3aBUCUMO OT HAarpy3KH.
[Tpu mcnonbp30BaHUU AJICKTPOHHUKHU 32 CYET 00ECIICUCHUS ONTUMAILHOTO PeXUMa
nuiidoBanus yaaercss cakoHOoMHUTH A0 20 % 3artpar Ha uuudosanue. Mmeercs
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BCTPOCHHAA 3allMTa OT MCPETPY3KU HA OCHOBC 3JICKTPOHHOI'O OI'PaHUYCHHA CHUJIbI
TOKa.

Yenosvie WJZM(bO@ClJZbele MAUUHDBL C YRUBEPCATIbHbIM dsuzamenem U ¢ KOH-

CIMAanmuou 3JZ€KWZDOHMKOZ/7 U C OONOJIHUMENbHbIM CHUNCEHUEM YACIONbl 6pAULEHUA.

KopoTkoro HaxaTusi JOCTaTOYHO, YTOOBI MOJYYHTh HY)KHYIO YacCTOTY BpalllCHUs
ans mmdosanus, pasayio 11 000 — 11 500 mun™. Brarogaps aBToMarudeckoMy
JOTIOTHUTEIFHOMY CHIDKCHHIO YaCTOTHI BPAIICHHS B PEKUME XOJIOCTOTO X0/a JI0-
CTUTAETCS CHIDKCHHE IITyMOBOTO BO3/eiCTBU mpuMepHO Ha 60 %. Berpoennast 3a-
IIUTa OT IEPETPY3KH PeaTN30BaHa MTyTeM JIEKTPOHHOTO OTPAHUYCHHUSI CHITBI TOKA.

OOHODVHHble yeioesie Wﬂud)O(Baﬂbele MAWUMUHBL C VHUBEPCAJIbHBIM dsucame-

aAem u c 6eccmynemtam0ﬁ D€2VJZMD06KOZZ uacmomol spawierus, 1mmpyu 9TOM KOHCTAHT-

Has AJEKTPOHUKA MOXET IMOJJAEPKMBATh HEU3MEHHBIM YCTAHOBJICHHOE 3HAUYCHUE
CKOPOCTH BpallleHHs. BO3M0XHO UCIOJIb30BAHUE BCTPOECHHOW CUCTEMBI MPEI0Xpa-
HEHUS OT MIEPETPY3KH 32 CUET FICKTPOHHOTO OTPAHUYCHUS CHIIBI TOKA. JTa Iuudo-
BaJibHAs MAalllMHA TPEHa3HAYAETCs CIENUaIbHO JJIA MOJUPOBKHU, OYUCTKHU, pe3a-
HUs, 001pa U NUTUGOBAHUS PA3IUUYHBIX MaTEPUAIOB C YYETOM OCOOCHHOCTEN ITUX
MaTepHUaoB.

/Jleypyunvie yenoevie winugosanvnvie Mauiunbl C YHUBEPCaJIbHBIM JABUTaTE-
JIEM M 9aCTO C OTPAaHUYCHHUEM ITyCKOBOTO TOKAa. DTH YIIOBbIC MUITM(OBATBHBIC Ma-
IITMHBI PETHA3HAYAIOTCS JJIST BBIMTOJTHEHUS TTPOIOJDKATEIBHBIX TSHKEIBIX PaboT 1o
pe3ke, 00iupke, NUTU(POBKE U 3aYUCTKE.

NmMerorcs HECKOBKO Ki1accoB MoltHocTer oT 2200 mo 2600 Br.

Kommanus Bosch BeimyckaeT TMHEHKY yTIIOBBIX HUTH()OBATBHBIX MAIIIMH pa3-
JIMYHBIX MOILIHOCTEM, pa3MEPOB U KOMITIOHOBOK. Kitacc, BO3MOXXHOCTH U CTOUMOCTh
VIIM 3aBHUCAT OT KAYECTBA MATEPUAIIOB U KOMILJIEKTYIOIIHNX, & TAK)KE TEXHUYECKUX
HOBILIECTB, TPUMEHEHHBIX B KOHCTPYKIIMU JAHHOW MOJIeNIU, © OCOOCHHO MPU U3TO-
TOBJICHUM HanboJiee OTBETCTBEHHBIX Y3JI0B.

B Tabnuue 5.2 npuBeneHsl MpeuMyIecTBa, OCHOBHBIE c(hepbl MPUMEHEHNH,
UCTIOJTHEHUE OJIHOPYYHBIX NUTH(OBANIBHBIX MamuH Bosch.,
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Tabnuua 5.2 - OgHopyuHble HUTH(OBaIbHBIC MalIMHBI BOSCh

[IpenmyrecTBa OcHoBHas cepa Ucnonuenue Yucno 060poToB
NPUMEHEHHS XOJIOCTOTO X0J1a
(nmama3oH u3MeHe-
HUS yuciaa o0opo-
TOB), MUH *
1 2 3 4

ba3zossie (720 Br)
OcCHOBHBIE 3a1a4M: » VYcranoska oronurens- | GWS 7-115 11 000
» BenukonenHas spro- | Horo / BeHTHIsionHoro | GWS 7-115 E 2 800-11 000
HOMUKA obopynoBanus u Texuukun | GWS 7-125 11 000
» Manslii Bec ¥ KOM- KOHIUIMOHUPOBAHHUS
MaKTHBIA pa3mep (HVAC *)
» VY 1106¢cTBO paboOTHI B » TexoOciyxuBaHue/ pe-
OTpaHMYECHHOM IIPO- MOHT aBTOMOOHJICH
CTpPaHCTBE » IIpousBoacTBO 0060pY-

JIOBaHHS

» Meramnyprus

U T.JI.
Yuusepcaabhsbie (900/1100 Br)
Cpennue no cioxuoctTu | P O6ume paboTsl ¢ Me- GWS 9-115 11 500
3agaumn: TaJJIOM GWS9-115P 11 500
» IIpeBocxoxnslii yau- | P Criecapubie padotei u | GWS 9-125 11 500
BepcanbHbIil nHCTpyMeHT | HVAC
JUISL CaMBIX Pa3IMYHBIX » Kecrsinbie paboThl, GWS 11-125 11 500
3a1a4y YCTaHOBKA OTOIUTENb- GWS 11-125P 11 500
» Jlyuiiee cooTHOIIIE- HOTO/ BEHTWJIALIMOHHOTO
HHUE «MOIIHOCTb- 3Pro- 000pyI0BaHUS ¥ TEXHUKU
HOMUYHOCTBY KOH/IUITUOHUPOBAHHS

P DJIEKTPOMOHTaX

U T.1.
Momubie u 6e3onacubie (1200/1400/1500 Br)
CaoxHbIe 3a1a9H1: » OOmas meramuiooopa- | GWS 12-125 ClI 11 500
» OnTumanbHas MOUI- 00TKa / METAIIJIOKOH- GWS 12-125 CIP 11 500
HOCTB JUTSI PeTICHHSI CTPYKIHH GWS 12-125 CIE 2 800-11 500
CJIOXKHBIX 3a7a4 » MamuHoctpoenue/ cy- | GWS 12-125 CIEP 2 800-11 500
» MakcumainbHas Ipo- | JOCTPOEHHUE
M3BOJUTEIBHOCTD » CrpoutenbHbie padotsl | GWS 14-125 Inox 2 200-7 500
» MakcumainbHas 3a- » KposenbHbie pabOTHI
mmTa Giaroaapsi cu- U T.J. GWS 15-125 ClI 11 500
creme KickBack Stop u GWS 15-125 CIP 11 500
3allUTe OT HEeNpeaHaMe- GWS 15-125 CIE 2 800-11 500
PEHHOTO BKITFOUEHUS GWS 15-125 CIEP 2 800-11 500

GWS 15-125 CIEH 2 800-11 000
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Oxkonuanue mabauywl 5. 2

1 2 3 4

GWS 15-125 CIH 9300
GWS 15-125 CIT 2 800-9 300
GWS 15-125 CITH 2 800- 9 300
GWS 15-125 Inox 2 200-7 500
GWS 15-150 ClI 9300
GWS 15-150 CIP 11 500

* HVAC, axponum om anen. Heating, Ventilation, & Air Conditioning — Tennocnaboicenue, Ben-
munsayus u Konouyuonuposanue 6030yxa. Ocnosnuie 3a0avu HVAC:

—  co30aHue u nooodepicanie KOMGPOPMHoO20 OISl Yel08eKd, PACMEHUIL, HCUBOMHBIX UTU Md-
MePUAIbHLIX NPeoMemos (000py00sanust, NPOU3BEOeHUN UCKYCCMBA U M. N.) MUKPOKIU-
mama 6 npeodenax 30aHUsl Uil COOPYICEeHUS.

—  DKOHOMUS SHep2Ul, 3ampavusaemou Ha cO30aHue U N0O0epAHcane MUKPOKIUMAMA.

KnroueBrie XapaKTCPUCTUKH, OCHOBHBIC IIPCUMYIICCTBA U YHUKAJIIBHBIC OCO-

OCHHOCTH OJHOPYYHBIX YIJIOBBIX HutMdMarma BOSCh mpuBeneHbl Ha pHCyHKaxX
5.11,5.12,5.13, a nBypyunsix YIIIM — Ha pucynkax 5.14, 5.15, 5.16, 5.17.
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http://dic.academic.ru/dic.nsf/ruwiki/13130
http://dic.academic.ru/dic.nsf/ruwiki/6161
http://dic.academic.ru/dic.nsf/ruwiki/431835
http://dic.academic.ru/dic.nsf/ruwiki/22584
http://dic.academic.ru/dic.nsf/ruwiki/22584
http://dic.academic.ru/dic.nsf/ruwiki/977468
http://dic.academic.ru/dic.nsf/ruwiki/1191097
http://dic.academic.ru/dic.nsf/ruwiki/16567
http://dic.academic.ru/dic.nsf/ruwiki/5552
http://dic.academic.ru/dic.nsf/ruwiki/1070617
http://dic.academic.ru/dic.nsf/ruwiki/659380
http://dic.academic.ru/dic.nsf/ruwiki/659380
http://dic.academic.ru/dic.nsf/ruwiki/1433
http://dic.academic.ru/dic.nsf/ruwiki/1434
http://dic.academic.ru/dic.nsf/ruwiki/7291
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Mpou3BOANTENBHOCTL ) Jlyuwan B knacce NPOU3BOAUTENBHOCTL
CpOK Cl'IY)KGbl | - , Jly4lwmnin B Knacce CpoK cayxbbl

HoBas aproHomuyHasa ¢opma

JproHoOMMKa

KoHTponb ", HoBas sproHomuuHan

bpeHp,

1

2

3

4

5 Be3onacHOCTb Bbicovaiian 3aliuTa Nonb3osaTens
6

7

8 06cnyxuBaHue

9

[ocTynHas ocHacTKa

10 QST

Bosch 3apaer HOBble cTaHAapTbl Ha pbiHKe!

Pucynok 5.17 — Obwas umozosas ungpopmayus 06 yenoewix utiugmawunax Bosch

Abpazusno-ompesnvie mawiunvl. AOpa3U8HO-OMpe3Hvie MAUUHBL SIBJISIOTCS
VenosbiMu WaUposatbHblMu Mawunamu ¢ ducioM oboporoB 5000 o6/MuH U nua-
MeTpoM IIidoBanbHbIX AUCKOB 300 MMm. [InudoBanbHbI AUCK OOJIBIIOTO JTUa-
METpa OTIMYHO MOJXOIUT JIJIsl PE3KH Ha 3HAUYNTEIBHOH riryomnHe. J{71s pe3ku KaMeH-
HBIX MaTepUajoB aOpa3uBHO-OTPE3HBIC MAIIMHBI OCHAIIAIOTCS BEAYIIUM CYIIIIOP-
TOM, KOTOPBIH OOecIeurBacT TOYHOCTh OOpaOOTKH M MPEIOTBpPAINAET BPE3aHUC
UM (OBATBHOTO AMCKA B MaTepHAIL.

Ompesnan mamuna GWS 24-300 J+SDS npeacraBiser cobol crieryaib-
HYIO OTPE3HYIO MAIIUHY OJisl GbINOJIHEHUS MOYHbIX Pe306 2nyouHou 00 95 mm
6 KaMHe u cmanu (puc. 5.18).
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Pucynok 5.18 — Venosas wnugpmawuna GWS 24-300 J+SDS

Texnuveckue XxapaKTepucTHKH yriuoBoi mundmammusl GWS 24-300 J+SDS Professional

HomunaneHas motpebinsemast MOITHOCTb, BT ..................... 2400
BBIXOMHAS MOIITHOCTE, BT ..o, 1670
Yucno 060pOTOB XOTOCTOTO XOAa, MEH ™ ............cccueiunee., 5000
JIAMETP KPYTQ, MAKC., MM ....uutenreneensenneeneenneaneennanneanens 300
JIAMETP OTBEPCTHST, MM .. ..enenteneeneeneeneeneeaneaneaneenneanns 22,2
Pe3n6a mumnOBATBHOTO TITTHHICIIS .. evvveeeeenneenneennneannnns M 14
JUmuHa pe3bObI IIITHHJIEIS, MAKC., MM ...eueenennenneneeneenennenne 32
I'myGuHa pe3a ¢ HanmpaBISIONIMMHE cana3kamu, He 6onee, MM ... 100
Bt KT oottt 10,3

Ha3nauenue uncmpymenma. Yenoean waugpmamuna GWS 24-300 J+SDS
npeaHa3HaYCHA JIJIs OTPE3aHuUs Memauia Wik KaMHsl Ha TBEPJIOH OImope ¢ UCIOJIb-
30BaHHEM HAMpaBJISIONIUX Cala30kK.

JId pe3ku KaMHS JOJKEH MCIIOJIb30BATHCS CIIEHUATBbHBIN BBITS)KHOM KOXKYX
IUTA OTPE3aHUs C HANPABJISIOIIUMU CAJIa3KaMU, BXOISAIIMMHU B COCTAB IPUHAJICHK-
HOCTEU.

Ipeumywecmea:

e YCTONWYMBBIE HANPABISIONIME CATA3KHU JJI1 TOYHOM CEPUMHOM PE3KH;
e PyxkosTka-ckoba pasmerneHa B IIEHTPE TSKECTH WHCTPYMEHTa, Oiaromaps
yemy 00ecrieurBaeTCsi pABHOMEPHOE paclpe/ieiieHUe Beca;
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e Taxxe MOAXOAUT IJIsi CyXOM pE3KH alIMa3HBIMU KpyramMu JAUaMETPOM J10

300 MM U pabOThI C BBITSHKHBIM KOKYXOM;

beicTpo3aknmHas raiika SDS BXOIUT B KOMIUIEKT IOCTaBKHU;

Y no0OHas B UCTIOIB30BAaHUH PYKOSTKA, BEICTABIIsIEMAst IO HYKHBIM YTJIOM;

[1;mockas rojnoBka peayKkTopa;

[IpenoxpaHuTenbHBIN BRIKIIOUATENb Tricontrol ¢ ¢pukcaruei;

bricTpas peryiampoBKa IMOJOKEHUS 3alUTHOTO KOXKyxa 0e3 MHCTpyMEHTa

¢ ¢puKkcammei;

e Tperbe oTBepcTHE C PEe3bOOH IS TOMOJHUTEITHLHON PYKOATKH, KOPITYC
penyKTopa nepectaBisiercs B 4 MojoxkeHusx ¢ marom 90°;

e bponupoBaHHash HMCKYCCTBEHHOH CMOJIOH OOMOTKa [iJIsi JOJTOro CpoKa
CIIyKObI JIBUTATEIS;

e VY 7100CTBO UCIOJI30BAHUS, B TOM YKCJIE U JIJIS JICBIIICH.

Yenoevie wnugpmamunve GWS 15-125 Inox Professional. Hosas YIIIM
GWS 15-125 Inox Professional (puc. 5.19) npeanasnadena o0/ yucmogou oopa-
bomku nepacaserowen cmanu. Huzkas gactora BpalleHHs 00CCIICUHMBAIOT IIA/Is-
1y 00pabOTKy HEep KaBeIoIIeH CTalu.

OTnuuHbIN pe3ynbTaT NpU padoTe ¢ HepXaBekLWen cTanbio

1500 BT MmowHOCTL
YepHo-CMHUMI KOpNyC [nsa 3a4ncTku, rmaBHbIM

YkasaHue Ha oTnuyne obpasom, Takmx
mMaTepuanos, Kak
- HepXxaBerLyas cransb,

aniMUHUIA, TUTaH, 4p.
2 \

Cucrtema NonHOM 3awWmThbl BbICOKMI KPYTALWMNA MOMEHT Npu
KickBack Stop, 3awuTa oT pecrapTa, Hu3kux obopoTax (2 200 - 7 500 06./MUH)
YCTOWNYMBBIVA K MPOBOPAYMBAHUIO KOXYX. Bonee ponruin cpok cnyx6Bbl: MEHbLUASA
Ans nyywen sawmTbl Nonb3oBaTens BEPOATHOCTb NEeperpesa 1 NoBpeXaeHns

NMOBEPXHOCTU

Pucynok 5.19 — VIIIM ons nepowcaseroweit cmanu GWS 15-125 Inox Professional
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DNEKTPOMHCTPYMEHT MPETHA3HAYCH TAKXKe JJIT OOIMPKU MeTaia, KaMHS U
KEPaMHUKH, a TaKXKE I CBEPJICHUS B IUIMTKE. I pPE3KU C MOMOIIBIO CBA3aHHBIX
abpa3nMBOB HEOOXOAMMO MCIOJIB30BaTh CIEIUATBHBIA 3alUTHBIA KOXYX ISl OTpe-
3anus. [s pe3ku kaMHsi He00X0IMMO 00€CIIeYUTh JOCTATOYHBIA OTCOC MBUIH.

B coueranuu ¢ 3amuTHON CK000# (MTPUHAIC)KHOCTD JISI 3aIIUTHI PYK) DJIEK-
TPOMHCTPYMEHT MOKHO MCTIOIB30BaTh IS KPAIleBaHUsI ¥ MUTH(OBAHUS C TOMOIIBIO
AIIACTUYHBIX NUTM()OBATIBHBIX TAPENIOK. DIEKTPOUHCTPYMEHT MPeAHA3HAYEH TOIBKO
JUISL CyXOr 00paboTKH.

Texnnyeckue xapakrepucTuku YIIIM nis1 Hep:kaBeromei craan
GWS 15-125 Inox Professional

HomunanbsHas nmotpebisieMas MOITHOCTh, BT ..................... 1500
BEIXogHAs MOIITHOCTE, BT ..o, 820
Juana3oH N3MEHEHHMS YHCIIa 060POTOB, MUH ™ ..................... 2200-7500
JlnamMeTp OTPE3HOTO KPYTA, MAKC., MM ....uvenrrenreannennenneennnns 125
JIAAMETP OTBEPCTHS, MM ....uuteenersenreenneeenneenneeanneenneennnnns 22,2
Pe3p6a mumdoBaTHEHOTO TIITHHIIEIIS .. v vvenveeeeeneenneeneennannenns M 14
JlraMeTp pe3nHOBOTO TapEbYaTOrO MITHOKPYTa, MM .....vvevnnnen. .. 125
PANZENY Sy ol Na) A0 ()11 (S50 7 Y 1 N 75
JITHHA, MM e e e e ee e 311
BBICOTA, MM ...ttt e e 103
BeC, KT oo 2,4
Ilpeumywecmea:

e KauectBenHas 00padoTKa HepKaBeKku Onarojapsi HU3KUM 000pOTaM U BbI-
COKOMY KPYTSIIEMY MOMEHTY;

e VYn00cTBO JKCIUTyaTanuu Oyaromaps ABUTATeN0 MomHocThio 1500 Bt
U YJTMHEHHBIM IIIeTKaM;

e 3ammTa OT HENpEIHAMEPEHHOTO BKITFOUCHHS,

e Cucrema KickBack Stop pacmosnaér OJIOKHPOBKY OMCKA M HEMEIJICHHO
OTKJIFOYaeT MHCTPYMEHT;

e 3ammTa OT HEMPEIHAMEPEHHOTO BKIIOYCHUS U (DYHKIIMSI KOHCTAHTHOM DJIEK-
TPOHHMKH JIJIS OICPIKAHUS TIOCTOSTHHOTO YKciia 000POTOB AaKe MO HAarpy3-
KOM,

e JlonmomuuTenbHas pykosTka ¢ cucremoit Vibration Control ymenbiaet Buo-
panurto 10 40 %, nenas paboTy HEYTOMUTEIBLHOM.

Yenoevie wnugmamunvt GWS 24-230 LVI Professional. VIIIM GWS 24-
230 LVI Professional (ca. puc. 5.16 u 5.20) npennaznadeHa 011 060upxu memaiid,
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KamHA, Kepamuku. IIJ'DI PE3KH C TOMOIIBIO CBA3aHHBIX a6paSI/IBOB HCO6XOI[I/IMO Huc-
IIOJIB30BATb CHGHH&HBHBIﬁ BaHIPITHBIfI KOXYX IJIsI OTPC3aHHA. I[JIH PE3KU KaMH:A
HGO6XOIIHMO 00eCreYnTh I[OCTaTOLIHBII\/’I OTCOC IIBLIIH.

B coueranuu ¢ 3amuTHON cK000# (IPUHAIICKHOCTD JJIS 3aIIUTHI PYK) JICK-
TPOMHCTPYMEHT MOYKHO MCTIOIB30BaTh JJIsI KpAlleBaHUS U LT (OBAHUS C TOMOIIBIO
AIIACTUYHBIX UTM()OBATBHBIX TAPENIOK. DIEKTPOUHCTPYMEHT MpeAHA3HAYEH TOIBKO
JUISL CyXOU 00paboTKH.

Pucynox 5.20 — VIIIM 24-230 LVI Professional

Texnuueckue xapakrepuctuxu YIIIM GWS 24-230 LVI Professional

HomunanbHas norpebisemast MOIHOCTh, BT ................... 2400
BrIxogHast MOITHOCTE, BT ....ooovviiiii i, 1600
Uwucto 000pOTOB XOIOCTOTO X014, MHH?T ... ... 6600
JlnamMeTp OTPE3HOTO KPYTa, MAKC., MM ...uuuenneenneeneannennanns 230
JlnameTp TOoCaTOUHOTO OTBEPCTHS, MM ...veevvenreenrannennnnns. 22,2
Pe3p6a muinoBaTBEHOTO IITTHHICTS . vnveeeeeneeeeeeneannennnn, M 14
OCHOBHAS PYKOSITK ..+ v eeeneeeteeneenteaneeneeaneeneeneaneaneanns cko0a (ToBOpOTHAs)
JUTHHA, MM ..ot e e e e, 510
BBICOTA, MM ..ottt 130
B, KT oottt 55
Ipeumywecmea:

e Moinsii npurarens «Yemnuon» Ha 2400 BT u moBopoTHAs pyKosiTKa-CcKo0a,;

e MuHMMAaIBHBIN BEC CPENU UHCTPYMEHTOB 3TOI0 KJ1acca,

e (OCHOBHAas U JOTOJHUTEIbHAS PYKOATKH C CHCTEMOW KOHTPOJI BHOpaIuu
Vibration Control, ymensatomei Budpanmto 10 50 % 11 HeyTOMUTEIBHOM
pabotsl (EN 60745);

e Cucrema KickBack Stop pacrno3Haét 0J10KMpOBKY AUCKA U HEMEJICHHO OT-
KJIFOYA€T UHCTPYMEHT;
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e 3ammMra OT HENPEIHAMEPEHHOI'O BKJIIOYEHHUS MNPEJOTBPAILIAET CAMOIPOMU3-
BOJIBHBIN 3aIlyCK MHCTPYMEHTA IIOCJIE IPEPBIBAHUS ITOAAYN TOKA;

e OrpaHuyYeHHE IMyCKOBOI'O TOKA U IUIABHBINA ITyCK HHCTPYMEHTA,

e VYCTONYMBBIA K IPOBOPAYMBAHUIO U OBICTPONIEPECTABISEMBIN 3aIIUTHBINA KO-
KyX — obecrieurBaeT HaAEXKHYIO 3alUTy OT OCKOJIKOB IIIM(Kpyra B cirydae
€r0 IOJIOMKH;

e PykosiTKa ¢ MATKOM HaKJIaJIKOM A y1o0cTBa pabOThl C HHCTPYMEHTOM,

e bponupoBaHHas 00OMOTKa SKOPS 3aIMILIAET 3JIEKTPOIBUIaTeIb OT OCTPHIX Ya-
CTHII TIBLJIM, OOPa3yIOMUXCs Mpy HMITUGOBAHUH, U 00ECIECYNBAET BBICOKYIO
WU3HOCOCTOUKOCTB.

5.2.2.1 llpuHAJJIEKHOCTH 1JIS PYYHBIX YIJI0BBIX HLTH(GMAIIUH
CucremMHble TPUHAIICKHOCTH JIJISl YTIIOBBIX UM (QOBAIBHBIX MAIIIUH:

— 3alATHBIA KOXKYX C KPBIIIKOH JUIsl pE3KU OTPE3HBIMHU KPYTaMH;

— K04 110 ABA OTBCPCTHA IJIA YIJIOBBIX IHJII/I(bMaHII/IH;

— 3a)XHUMHas ramika IS YTIIOBBIX HIJII/I(bMaIHI/IH;

— otpe3nbie kpyru (Best for Inox - Rapido Long Life, Expert for Inox —
Rapido, Expert for Metal, Rapido Multi Construction).

3awummnslit Koxscyx ¢ KpblKOIUl 0715 Pe3Ku OMpPe3HbIMU KPY2amu

3alUTHBIA KOXKYX C KPBIIIKOH (puc. 5.21) npeaHasHaueH sl pe3KU OTpe3-
HBIMH KpyraMu. BeICTpast peryaupoBka, KperieHue 0e3 UCIOoIb30BaHMs HHCTPY-
MEHTA.

a) 0)

a — 0151 Ompe3HvIX Kpyeos ouamempom 125 mm, 6 — 01 ompesHvixX Kpyeos Ouamempom
230 mm

Pucynox 5.21 - 3awummbiii Kosxicyx ¢ Kpoluukou 015l pe3Ku OMmpe3HbIMU Kpyeamu
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Knrou noo 0ea omeepcmus 015 y2inoevix wiau@mauiun

[TpstMo¥i POXKKOBBIN KITIOU TIOJ IBA OTBEPCTHUSA (puc. 5.22) NpeaHa3HAYCH IS
KpEIUIeHHUs JTI00BIX KPYTrOB Ha YIJIOBOM HUTH(MAIINHE.

Pucynox 5.22 — Kniou noo 0ea omeepcmuis 0715 y2i08blxX WIUDMAUUH

3asicumnan 2aiKa 013 y2i06viX Wau@dmauiun

Brictpo3akumuas raiika SDS-clic M 14 (puc. 5.23) nogxoauT ajis BCeX yr-
JOBBIX nuTH(MaIIuH ¢ pe3pooit M 14 (mrHa 10CTYMHON pe3bObl — BHICTYIIAIOMICH
HaJ CaMbIM TOJICTBIM UHCTPYMEHTOM — Oosiee 6 MM).

Ykazanue: uentprpoBanue Kkpyra ciie1yeT BBIIIOIHATD 10 OIOPHOMY
dnaHIty, a HE TIO TalKe.

Pucynox 5.23 — Bvicmposaxcumnas 2atika SDS-clic

Orpe3snbie kpyru Best for Inox. Kpyr «Best for Inox» (puc. 5.24) npume-
HSIETCS B PYUHBIX YIJIOBBIX HUTM(MAIIUHAX JIJIsl PE3KU HepkaBerolen cranu. Mak-
cUMaibHas Kpy>kHasi CKOpocTh — 80 M/C (B 3aBUCUMOCTH OT YaCTOTHI BPAIIICHUS U
JTMaMeTpa Kpyra).
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Pucynok 5.24 — Ompesnou kpye Best for Inox (A 46 V INOX BF)

PactmmdpoBka 0603HaueHUI U CTPYKTYpa OTPE3HBIX KPYTOB IPUBEICHA
B npunoxycenuu K (cm. puc. JK.1 u puc. JK.2).

Orpesnnie kpyru Expert for Inox. Kpyr «Expert for Inox» (puc. 5.25) npu-
MEHSIETCS] B PyUHBIX YIJIOBBIX NUIM(MAITUHAX JJI PE3KU HEP>KABEIOIIEH CTamu mpu
BBICOKHX MPEABABIAEMBIX TPeOOBaHUAX K 00paboTke. MakcumalbHas OKpY>KHas
ckopocTh — 80 M/C (B 3aBUCUMOCTH OT YaCTOTHI BPAILIEHUS U TUaMETpa Kpyra).

Fe/S/Cl<0,1%

oSA

T B\ @D
"
2608 600 220-000
EN 12413

a) 0)
a - Expert for Inox (AS 46 T INOX BF); 6 - Expert for Inox, Rapido (AS 60 T INOX BF)

Pucynok 5.25 — Ompesnou kpye Expert for Inox
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Rapido Long Life — uckirrounTenbHast JOATOBEYHOCTH IpH 00paboTKe He-
PrKaBeIOIICH CTaIM M METaJlIa.

Rapido, amst OBICTPBIX W YUCTHIX MPOMUIIOB 0€3 00pa30BaHMS 3ayCEHIICB U U3-
MCHEHUS IIBETA.

Orpesnnie kpyru Expert for Metal. Kpyr «Expert for Metal» (puc. 5.26)
IMPUMCHACTCA B PYUYHBIX YIVTIOBBIX IHJII/I(l)MaHII/IHaX L PE3KU METAJIJIAa ITPU BBICOKHUX
NpEeaBABIAEMBIX TpeOOBaHUAX K 00paboTke. MakcuMasbHasl OKpyKHasi CKOPOCTh
— 80 M/c (B 3aBUCHMOCTH OT YaCTOThI BpaIllCHUS U TUaMETpa Kpyra).

. @BoSCH |

expertl;’Met-al 3
+4ee Ay

@BoscH j.

expenmefal 3
+44e it

EN12413
Made in Slovenia

oD

+444 W

QA #126%2.5%22.23mm &
S QOO i
A0S BF

_ >Id|< L _ >|d|< b
1
a) 0)

a — npaAmot; 6 - U302Hymblil

Pucynok 5.26 - Ompesnou kpye Expert for Metal (A 30 S BF)

Orpesnnie kpyru Rapido Multi Construction. Kpyr «Rapido Multi Con-
struction» (puc. 5.27) npuMeHsIeTCs B Py4YHBIX YTJIOBBIX NUIM(MAIIMHAX TSI PE3KH
IIPAKTUYECKH BCEX MATEPHUANIOB. Memaid, Hepicaseowel cCmaiy, YeemHulx me-
Manios, KamHs, NOIUMEPHbIX Mamepuanos, maxkux kax I1BX, (maekoii) kepamuue-
CKOUL naumkuy u Mpamopa. MaxcuMaibsHas OKpy>kHast CKOpocTh — 80 M/c (B 3aBUCH-
MOCTH OT YacCTOTHI BpallleHus U quamerpa kpyra). Toukuit quck Rapido umeer mHo-
KECTBO MPEUMYIIECTB: C €r0 MOMOIIBIO MPOMUIIBI BBITOIHIIOTCA OBICTPO, YUCTO
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M OYEHb TOYHO 0€3 3HAYNTEIbHBIX yCHHHﬁ; IIpyu 5TOM MaJIO IIyMa 1 IIbLJIN, HC 06pa—
3YIOTCA 3ayCCHIBI 1 HCT U3BMCHCHUA LIBCTA (HBeTOB HO6€}KaJ'IOCTI/I).

Rapido
MultiConstruction

Mobart Bosch Gt

TOTES benCltogen

oy T

-
80 m/s

#125x1,0x22,23mm
25"x0,04" « %"

ACS 60V BF
Fe/S/CI<0,1%
o
®OBO0C = @
°® i

26086023850

EN12413
Made in Germany.

Pucynok 5.27 - Ompesnoii kpye Rapido Multi Construction (ACS 60 V BF)

Kpyr «3-B-1» («3-in-1»). Kpyr «3-B-1» («3-in-1») (puc. 5.28) npumenseTcs
B PYYHBIX YTJIOBBIX NUIH(MAIIWHAX IS PE3KH, OOJUPKUA U YUCTOBON 00pabOTKU
MeTajljla U HepXaBeIoUlell cTalu ¢ MOMOIBI0 OJHOTO Kpyra. MakcumanbHas
OKpYyXHasi ckopocTb — 80 M/c (B 3aBUCUMOCTH OT YacCTOThI BpALlIEHUsI U TUaMeTpa

Kpyra).
Ilpeumywecmea kpyza «3-6-1»:

e VYBenuuenue 3ppexTuBHOCTU pabOTHI OJIaroIapsi SKOHOMUU CPEJICTB U Bpe-
MEHHU;

o Jlérkas peska npoduseit, TpyO u IMCTOBOTO MaTeprala U3 MeTajljia U HepKa-
BEIOILICH CTaJIu;

e Hanéxnas o0uMpKa ¢ MOMOILBIO Kpyra TOJIIUHON 2,5 MM, HJI€aIbHO MOIXO0-
JISIETO A1 00paOOTKU TPYTHOMAOCTYITHBIX MECT;

o [lpakTuuecku 0e3 U3MEHEHUS I[BETAa MMOBEPXHOCTH 00pabaThIBAEMOTO MaTe-
puana npu o0IupKe;

e VY100CTBO HCNIOIB30BAHUS,

e MakcumanbHas 0€30macHOCTh PabOT Oarogaps ONTUMAIBLHOMY TPEXCIIOM-
HOMY apMHUPOBAHUIO KpPyTa.
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£125x2,5%22,23mm
A46S BF f

Fe/S/CI<0,1%

Pucynok 5.28 - Ompesnoii kpye («3-in-1» (A 46 S BF)

Crnenuduka- || duamerp (D), || Aumamerp orBepctus | Tommuna (b),
s MM (d), mv MM Kopa nna 3akaza
| A46SBF | 115 | 22,23 [ 2,5 | 2608602388 |
| A46SBF | 125 | 22,23 [ 2,5 | 2608602389 |

Hcnonvzoeanue kpyea «3-6-1» u yeon oopabomku

Pe3ka

O0aupka

YucroBas 00padoTKa

'
ﬂ.l | 90°

[Tpocrasi, ObicTpas U TOUHAS
pe3ka.

30°

Yucras 061upKa ¢ UCKITIOYH-
TeIbHBIM pe3ynbTaToM. Or-
TUMAJbHO JJIs1 BHITIOTHEHHUS
JErKUX 00 IMPOYHBIX PadOT.

15° M.A:

=

OnrtuManbHas YUCTOBas 00-
paboTka. Menkast 3epHuU-
CTOCTH O0OECIIeUnBaeT OTINY-
HBIW pe3yJbTar Mo CpaBHe-
HUIO CO CTaHIAPTHBIMU 00-
JTUPOYHBIMU KPYTaMH.
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5.2.3 3akpenasiiommii MaTepuaa 5
3aodanue 5.1

|. IIpoposzkuTe NMpeaioKeHue:

1. [TunpHBIN TUCK Y TUPKYISIPHBIX MHJT 1IETIECO00Pa3HO CMa3bIBATh

2. Yrnosas momdmarmaa GWS 15-125 Inox Professional npennaznavena mms qu-
CTOBOI 00paboTKH

3. Tucku, ycTaHOBIICHHBIE HA OCHOBAaHUH OTPE3HOW MAIIMHBI, TO3BOJISIIOT BBIMOJ-
HSATh PE3KY MO/ YIIIOM

4. OTp€3Ha}I MallliHa UCIIOJIb3YCTCA MJIA PC3KH )51
MCTAaJIIIOB.

I1. PaGoTa ¢ pucynkom:

1. Onpenenure ANEKTPOMHCTPYMEHT, U300paKEHHBIN HA PUCYHKE, U 3aMUIINUTE
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I11. BoiOepuTe HECKOJIBbKO NPAaBUJIbHBIX OTBETOB M 00BeAUTE:

1. OTpe3nbIM KpyroM «3-B-1» A pyUHBIX YTIOBBIX NITH(PMAIINH MOKHO Pe3aTh:
a) npoduu;
0) MeTalIHMYecKue TPyObl;
B) HEpXKaBEIOILAas CTaJlb.

OrtBer:

V. BoiOepuTe 01H NpaBWIbHBIH OTBET U 00BeNTE:

1. ITunsHBIC AUCKU JJIA PE3KH ONBCTHBIX MCTAJIJIOB U KOHCprKHHOHHOﬁ CTallkl U3-
roTaBJINBAIOTCA N3.

a) TBEPAOrO CIUIABA;
0) ObICTpOpEXKYIIEH CTaH;
B) XPOMOBAHAJIMEBOM CTaJIH.

OrtBeT:

2. st 06paboTKU HEep KaBEIOIIEH CTaIN UCTIONB3YETCSl OCHACTKA U3:
a) OBICTPOPEXKYIIEH CTaH;
0) ¢epputHO cTaNH;
B) TBEPIOro CILIaBa.

OrtBer:

3. Ilpu 06paboTke METAIOB OTPE3HBIMHU MAITUHAMU MCTOJIb3YIOTCS MUJIbHBIC
TUCKH ¢ (hopMamMu 3yObeB:

a) OCTPOKOHEUYHBIMU;
0) IUIOCKO-TparnelnrueBUIHbIMU;
B) OKPYIJIBIMH.

OrtBer:
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5.2.4 Texnuka 0e30aCHOCTH NPH padoTe ¢ OTPE3HBIMU MAIIMHAMM

HpI/I 06pa60TKe MCTaJlJIa OTPE3HBIMU MallIMHAMU 110 CPABHCHHIO C UCIIOJIB30-
BaHUCM TOPIOBOYHBIX ITHJI IJIA H€p€B006pa6OTKI/I HMCIOTCS pa3JINYUAL. K stum pas-
JINYUAM OTHOCATCA:

oOpalleHre ¢ UHCTPYMEHTOM;
pasJIeT UCKp;

OTPE3HOM TUCK;

[1ACCUBHAs1 UHAUBUAYAJIbHAS 3allNTA.

Oo0pameHue ¢ THCTPYMEHTOM

B MmeTamioo6padoTke npuKUMaroiiue CUilbl 3Ha4UTEIIbHO OOJIbIIIe, YeM B Jie-
peBooOpaboTke. [loaTOMY 3aroTOBKY HeJb3s yAepKUBATh pykoid. BMecTo aToro ona
BCeT/a JI0/hKHA OBITh HAJEKHO 3akaTa B TUCKaX. Bo BpeMst pe3aHus 3aroToBKa Ha-
rpeBaeTcs. [[oBepXHOCTh pe3aHUs TOJICTBIX 3arOTOBOK MOYKET HarpeBaThCs 0 He-
CKOJIBKHAX COTEH I'PalyCOB, ITOATOMY UMEETCSI pUCK TPAaBMHUPOBAHHUS.

PasJier uckp

B npoTHBONOIOKHOCTE PE3AHUIO APEBECHHBI, PE3AHUE METAIIIA COITPOBOXK-
JIaeTCsl CUJIBHBIM PA3JIeTOM UCKp. Jlaxe IMpU 3aKpBITHIX 3AIUTHBIX KOXKyXax B OT-
KPBITOE MPOCTPAHCTBO OYIYT MEPUOANYECKH BbIIETATh UCKPHI. [[03TOMY OKOJI0 OT-
PE3HOM MaIIMHBI HE TOJDKHO ObITh HUKAKUX JIETKOBOCIIJIAMEHSIOIIIUXCS TIPEIMETOB.
DTO B YaCTHOCTH OTHOCHTCS K Oymare, KapTOHY, IPEBECHBIM CTPYKKaM U TEK-
CTHUJIIO.

OTtpe3Hoii 1ucK

OTpe3Hoil QUCK SIBISIETCS MPUHAJICKHOCTHIO IS 3JIEKTPOMHCTPYMEHTOB,
KOTOpas MOABEPraeTcs CUILHOMY HalpsbKeHHIo. B 1esnsax 0e301MacHOCTH HYKHO HC-
M0JIb30BATh TOJIBKO Pa3pellIeHHbIE U CePTUPUIMPOBAHHBIE KAUECTBEHHBIE U3IETHS
U3BECTHOTO MPOoUCX0xIeHus. OHH HE TOJIbKO Oosiee 6e30macHbl B TOM, UTO KacaeTcst
MPEeIOTBPAICHUS OBPEKIACHUS, OHU TaKXKe 00JIaIat0T JTy4dlied NpOUu3BOIUTEIbHO-
CTBIO CheMa MaTepuaja U CpoKaMu dKCITyatanuu. [Ipu XxpaHeHN OTpe3HbIe TUCKH
HY>KHO BCEI/Ia YKJIaJAbIBaTh FTOPU30HTAIBLHO U TPOCYIINBATh. Eciin oTpe3Hble TUCKU
CTaJIM BJIQXXHBIMH M3-3a BO3/IEUCTBUS METEOPOJOTHYECKHUX YCIOBUI WIIK HA HUX I10-
Najgd CMa304YHbIE MAaTEpHAJIbl, TAKUE KAK MAacj0 WM KOHCUCTEHTHas CMasKa, MX
HEJb3s1 UCTIONIb30BaTh. MUKPOCTPYKTYpa AMCKA MOKET OBITh MOBPEXJIeHa 0e3 BU-
JUMBIX BHELIIHUX MPU3HAKOB TAKOTO MOBPEXKIECHHUS, U 3TO MOXKET IMIPUBECTU K pas3-
PYUICHHIO OTPE3HOTO JUCKA, KOTJa OH OYET MOABepraThCsl HapsHKEHUIO.
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IMaccuBHasi MHAUBUAYAJbHAA 3a1UTA

[Tpu nuMdoBaHUM U pe3aHUU METAIJIIOB CO3AI0OTCS MPEACTABIISIONINE OIac-
HOCTh OCTpBIE U TOpSYUE CTPYXKKH, TO3TOMY BCEr/ia HY>KHO HAJeBaTh 3alUTHBIC
OYKH. 3ar0TOBKA MOKET HarpeBaThcs Mpu 00paboTKe B 001aCTH pe3aHusl HACTOIBKO
CUJIBHO, YTO NMPUKOCHOBEHUE K 3TOM OOJACTH HE3AIMUIICHHBIMH PYKAMHU MOXET
MIPUBECTHU K OUE€Hb CHIIBHBIM 0)KOTaM. B omnoHeHue K 3 ToMy KpomKu pa3pesa 4acTo
OBIBAIOT OCTPBIMHU KaK OpUTBA, YTO MOKET MPUBECTH K cephe3HOM TpaBme. [loaTomy
abCOIOTHO HEOOXOIMMO Ha/IeBaTh 3alIUTHBIE IEPYATKH [IPU PE3aHUU METaLIA.

Pe3anne mertasia conmpoBOKAAETCSA TPOMKAMU U HENPUATHBIMU IIyMaMu. He-
IIPEPBIBHOE BO3JEHUCTBHUE ITHX IIIYMOB CO BPEMEHEM BBI3BIBACT TIIyXOTy. [loaTOMy
HE00XO0MMO HCIIOJIb30BaTh CPECTBA 3aLIUTHI OPTaHOB CIIyXa, 1a)Ke MPYU BBIIIOJIHE-
HUW KOPOTKUX MAIIMHHBIX ONEPALIAN.

Buumanue! Ilpumensiiite cpeacTBa 3alMTHI OPraHoB cJiyxa!
Texnonozuueckue mpedosanus

[Tpu numdoBaHuM METAIIIOB Pa3JIETAIOTCS UCKPBL. 3auyumHulil KOHCYX O0J-
JHCeH OblMb OMpe2YIUPOBAH U HAOEHCHO 3APUKCUPOBAH.

3amuianTe OTPE3HON KPyT om y0apos, moONUKO8 UNU JHCUPHBIX NAMEH.
He HaxxumaiiTe Ha OTPE3HOU KPYT COOKY.

He nazpyoicatime 3neKTpOUHCTPYMEHT JI0 TAKOW CTENEHU, YTOOBI OH OCTaHO-
BUJICS.

CnuuikoM 6onbuias nooaua 3HaYUTENBHO COKpaujaem npou3eoo0umenrbHoCmy
paboThI ANMEKTPOMHCTPYMEHTA U COKpalyaem cpoK Ciyxcovl OTPE3HOTO KpyTa.

HeobOxomumo ucnonvzosams TONBKO TaKUE ompesHvle Kpyeu, KOTOpHIC
no0x00sm 01 06pabamuvleaemo20 mamepuaia.
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5.3 Moayab 6 «IInjibl HOKOBOYHOTO THIIA

Y4eOHblii MaTepua 6

ITune! ¢ IIPUBOAOM OT JABUTATCIIA q)yHKI_II/IOHI/Ip}IIOT B COOTBCTCTBHHU C OJHHUM
N3 mpex OCHOBHbIX NPUHYUNOE.

—  8038PAMHO-NOCMYNAMENbHOE 0BUNCEHUE,
— epaujeHue;
—  YUPKYTAYUSL.

B cooTrBercTBMU € 3TUMH IMpUHOUIIaMHA p33pa6OTaHBI COOTBCTCTBCHHO
CJICAYIOIIHME OCHOBHBIC THUIIBI ITHJI.

—  NUIbL HOMHCOBOUHO20 MUNA,
—  OUCKOBble NUbL (YUPKYIAPHbIE NUJIbL);
—  YUPKYIAYUOHHbIE NUIbL (IeHMOYHbIE NUJIbL, YenHble NUTbL).

CampIM M3BECTHBIM BHJIOM IWJIBI SIBISICTCS PYUHAS HOMCOBKA, KOTOPAs MO3-
BOJIAET MOJIy4YaTh Pacuil NOCPEACTBOM BO3BPATHO-IIOCTYIIATEIbHBIX ABUKEHUN 3a-
KPEIUIEHHOI'0 MUJIBHOTI'O NIOJIOTHA. B pe3yibraTe JaabHENIIEro pa3BUuTUs TON UIEH
cabenvbHas U CMoNAPHAs HOJHCO8KU OBUIH PEATTM30BAaHbl B KAYECTBE NHCTPYMEHTOB C
DIEKTPUYECKUM IIPUBOIOM.

5.3.1 Ho:xoBKka (cadebHasi MUAJIA)

CabesnbHasi MWJIA WK HOXKOBKaA (puc. 5.29) sBISETCS MUJIOW HOXKOBOYHOTO
TUTIA, B KOTOPOW JBUTATENh W THJIBHOE TOJOTHO pAacCHoJiaraloTcsi Ha OIHON
npsimoit muanK. HazBanne Bo3Hukiio B CoennuenHbix LTaTax, rie 3TOT TUI THIIBI
OBLT pa3pabOTaH U MIUPOKO UCTIOTH30BAJICS.

Cabenvnana nuna npencTaBiIseT co00il 0cobyr0 GoOpMy HOIHCOB0UHOZO
cmanka. JIns Hee UCTONB3YIOTCSl OOJNBIIHME MUIBHBIC MOJO0THA. MOTYT TaKkkKe HC-
MOJIb30BAThCS pAWNUIU, HANUILHUKY, WemKu, a TaKXKe JIPyrue HHCTPYMEHTHI.
Hampasnstomas niacTiHa 3aMEHSETCsl YIIOPOM, TPeTHA3HAYCHHBIM /I BOCIIPHSI-
T ycwinii pe3anus. CabenbHash HOKOBKAa pacriojiaraeTcsl B HANpPABJICHUH BaJia
JIBUTATEJSI.
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Ceoiicmea HodcoeoK. Hoowcoeky nepiatr 3a TOPLEBYIO PYKOSTKY Ha OJHOM
KOHIIE AJIEKTPOMHCTPYMEHTA U 33 TOPJIOBUHY IIMUHACIS WU IOMOJHUTEIBHYIO PY-
KOSITKY Ha IpyroM KoHIIe. BhIcOKOKaueCcTBEHHbIE HO)KOBKH CHA0KEHbBI BHYTPEHHUM
MPOTUBOBECOM U aKTUBHOM aMOpTH3alliel BUOPALIMK U UMEIOT OE3UHCTPYMEHTAIIb-
HOe ycTpoiicTBO 3axuma (SDS) ang nuibHOro monotHa. DJIEKTPOMHCTPYMEHTHI
UMEIOT HOMUHaIBHYI0 MOITHOCTE 1100-1300 BT, ux rimyOuHa pe3aHusi 3aBUCUT OT
JUIMHBl TTPUMEHEHHOTO MIJIBHOIO MOJOTHA. YTOOBI yBEIMYUTHh MPOU3BOIUTENb-
HOCTH MIJICHUSI, MOKHO BKJTFOYUTH MasTHUKOBOE JBMIKEHNE MTUIHLHOTO TOJIOTHA.

Pucynok 5.29 — Cabenvnas nura GSA 1300 PCE Professional

Texnuueckue xapakrepuctTuku HoxoBku GSA 1300 PCE Professional

HomuuanbHas norpebisemast MOIIHOCTh, BT ........... 1300
Um0 X0/I0B Ha XOJOCTOM X0y, MUH S ... .............. 0-2900
JITMHA XOHA TTHITBI, MM . ....urtnesenneaneeanneanneennnnn, 28
I'nyOnna nponuna:

['myOuHa pe3aHus B APEBECHHE, MM ...........cevennen... 230
I'myOuna nponmia B METAITHYECKUX MTPOPHITIX

U METATHUECKUX TPYOAX, MM ...ouvrieineaneanenanannn, 20
JuHa, MM 475
Bricora, Mmm 161
BeC, KT oottt 4,1

CabenpHas muta GSA 1300 PCE Professional npeanasnauena ajis pacnuim-
BaHMS HA KECTKOM OMOpe IPEBECHHBI, TNIACTMACCHI, METAJJIa ¥ CTPOUTEIILHBIX Ma-
tepuanoB. OHa MPUTOIHA TS TPSAMBIX U KPUBOJMHEHHBIX pOonuiioB. [1pu wc-
T0JIb30BaHMH COOTBETCTBYIOIIMX OMMETAJUTHUECKHUX MIIBHBIX MOJOTSH MOXKHO
BBIMIOJIHSTh PE3bI 3aM0JUTUII0 C TOBEPXHOCTHIO.
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B 3asucumocmu 0T NPUMEHEHHOTO NUIbHO20 NOAOMHA MOYXHO pe3amb 6ce
mMamepuansl, KOTOPbIE MOAIAI0TCs NUeHut0. Hoorcosku Hanboliee 4acTo UCTIOb3Y-
I0TCS JUIsl yCTAHOBKU CAaHUTAPHO-TEXHUYECKUX KOHCTPYKIUH, TEMOHTaXa JEPEBSH-
HBIX KOHCTPYKLHW, B CTPOUTEIBCTBE COOPYKEHUH U3 CTAIbHBIX KOHCTPYKIIHM
JUTsl IepepabOTKU TPAHCIIOPTHBIX CTEIIaXeH.

Ilpunaonesxcnocmu 0na HOXHCOBOK. [ HOXHCOBOK UCTIONB3YIOTCS OMMeETAll-
JMYECKHE MUIbHBIC TOJ0THA 110 MeTaty (puc. 5.30).

Lo =
m: BOSCH menssson’&etal Eiig m: BOSCH ﬂexible’metal §§§§
a) 0)
‘ o e
(( = Bosc heavy’&etal MICRO-EDGE GEOMETRY / / 4P 4 4V 4 % 5 a

6)

Swiss
MADE

9)

a - PROGRESSOR for Metal; 6 - Flexible for Metal; s - Heavy for Metal; 2 - Endurance for
HeavyMetal; o - Special for Inox

Pucynox 5.30 — IunvHvle nonomna no memanny 0711 cabeibHoU nuivl

TexHuueckue XApaKTCPHUCTUKHU IMUIIBHBIX IMOJIOTCH AJIA ca0eIbHON ITHJIBI

puBeACHBI B Ta0HIe 5.3.

Ta6m/1ua 5.3 - Texuuueckue XapPaAKTCPUCTUKU MAJIbHBIX TOJIOTCH AJIA ca0eIbHON MHIIBI

Tun Marepuan | HWcnonne- | OOmas [ar O6nacte NpUMEHEHUS
HUE 3yObeB | JJIMHA 3yOneB
To- [mm] /
JIOTHA, TPI
MM
1 2 3 4 5 6
S123 XF | BIM (6u- | Pa3Benen- 1,8-3,2/ | JluctoBoit MaTepuai pa3TuuHON
Progres- MeTala) | Hble, ppese- 8-14 TonuHsl (1-8 MM), mpoduu
sor for pOBaHHbIE Pa3IMYHOM TONIIUHBL, TPYObI
Metal 3yObsi (0 <100 mm).
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IIpooonsicenue mabauyor 5.3

1 2 3 4 5 6
S$922 AF BIM Bomnnucrere, 1,8-3,2/ | ToHKuit TUCTOBOW MaTepHa
Flexible | (bumeramn) | dbpesepoBan- 8-14 (0,7-3 mm), mpoduin, TOHKHE
for Metal HBIE TpyOsI (O <100 MM), 17151 TOH-
KUX IPOMUIJIOB 0€3 YCHIIHH.
S 1122 AF BIM Bonnucrtele, 1/24 | ToHKkwMii TUCTOBOW MaTepUa
Flexible | (bumeramn) | dpesepoBan- (0,7-3 mm), mpoduiIn, TOHKHE
for Metal HBbIE 3yObsl TpyOsI (O <175 MM), 17151 TOH-
KUX TPOIMIOB 0€3 YCUINH, IS
YHUBEPCAITBHBIX TTOATOHOYHBIX
HPOIIUJIOB.
S 926 BIM 3aMaTeHTo- 1,4+1,8/ | JlucroBoii MmaTepuai cpeHei u
BEF (Oumeramnn) | BaHHAs reo- 14+18 | Goabmioi TomMHKI (3-8 MM),
Heavy for METpHS TOHKOCTEHHBIE 3aKPBITIC U OT-
Metal 3yObeB «2x2 KPBITbIE TPOQUIN U TPYOBI
Tooth (9 <100 mm) ToHKHE IPOTTHIIBI
Geometry» C TOYHBIM COOJIIOIGHUEM yTiIa
pesa.

S 1126 BIM 3amaTeHTo- 2,5+3,2 / | JIucroBoii Mmarepuan GOJIbIIOM
CHF (bumertasn) | BaHHas reo- 8+10 TONIIKHEI (4-12 MM), TOJICTO-
Heavy for METpHs CTEHHBIE 3aKPBITHIE U OTKPHITHIC

Metal 3yObeB «2x2 npoduiu u Tpyos! (B <175
Tooth MM). TOHKHE PONUIIBI ¢ TOY-
Geometry» HBIM COOJIIOJIEHUEM YTJIa pe3a.
S 936 I'eomeTpus 1,4+1,8/ | JlucroBoii MaTepuan cpenHei u
BEF Micro Edge, 14+18 | GosbmIoH TOMIUHBI (3-8 MM),
Endur- 3aMaTeHTo- TOHKOCTEHHBIE 3aKPBITHIE U OT-
ance for BAaHHas Ieo- KpBITbIE TPOPUIU U TPYObI
Heavy MeTpus (0 <100 mm) ToHKHE TPOTTUIIBI
Metal 3yObeB «2X2» C TOYHBIM COOJIIOICHUEM yTIIa
pesa.

S 1136 BIM ['eomeTpus 1,4+1,8/ | JIucToBoit MaTepua cpeaHen u
BEF (6umeramt) | Micro Edge, 14+18 | 6ombIION TOMMIUHEI (3-8 MM),
Endur- 3aMaTeHTo- TOHKOCTCHHBIE 3aKPBITBIC U OT-

ance for BaHHas reo- KPBIThIE IPOQHIN U TPYOBI
Heavy METpUs (0 <175 mm) ToHKHE TPOITUIIBI
Metal 3yObeB «2X2» C TOYHBIM COOJIIOJIEHHEM yTJIa
pesa.
S518 HM C tBepao- 115 | 1,4+1,8/ | JIucToBol MaTepuan u3 HepxKa-
EHM CIUIaBHBIMU 14+18 | Betomieii cTamu (2-4 MMm), TIpo-
Special BCTaBKaMH (110 ¢bun U3 HeprKaBeroLlel cTamu
for Inox KpOMKe), ILIJTH- (© <50 MMm), cTeKIIomnIa-

(dhoBaHHbIE
3yObsl.

CTHK/3TOKCHUJIHBIC MaTePHAIIbI
(<50 MM). YMEHBITUTH YaCTOTY
XO0JI0B, 00ECIIEUNTH OXJIAXKIE-
Hue, paboTtath 6€3.
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Oxonuanue mabauywol 5.3

1 2 3 4 5 6

BuOpanuu. Mcrons3oBaTh
OXJIQXTAIONIYIO JKUKOCTh

S 3456 XF BIM Pa3BeneHnsle, 200 2,1-4,3/ | JIpeBecuHa ¢ rBO3asAMuU/ Me-

Progres- | (6bumeramn) | ¢dpe3epoBaH- 6-12 tast, JICII (<150 mm), mucto-
sor for HbIE 3yObst BOW METaJlI, aIFOMUHHUEBBIE
Wood and npodmm (3-18 Mm), cTekto-
Metal TUTACTUK/3MOKCUTHBIC MaTepH-

anbl (<150 mm).

5.3.2 Jlo03uKkoBas mujia

Jlo63uKoOBas mujia U KOHCTPYKIIMS €€ MUJIBHOTO MOJOTHA ObUIH U300PETEHbI
B 1946 roxy dupmoit SCINTILLA, Bxoasmieii B rpymiry koMmmnanuii Bosch.

Jlo03ukoBasi muiia SBISIETCA CaMbIM PaclpOCTPAaHEHHBIM MWJIbHBIMH HH-
CTPYMEHTOM. YTPaBIIEMOCTb U YHUBEpCAIbHAS IPUMEHUMOCTb HJI€AJIbHO COYETa-
I0TCS B JIOO3MKOBOM muiie. J[BUraTens M MUIIbHOE MOJOTHO paciojaratoTcs noJ nps-
MBIM YTJIOM JPYT K APYTY, KOPIYyC JBUrareis ¢ rpUOOBUIHON MM CKOOOBUAHOU
PYKOSITKOM UCIIONB3YETCs U1l TOTO, UTOOBI Iep>KaTh MHCTPYMEHT. JIoO3uxoeas nuna
MPEACTABIIAET COOOM IEKTPOMHCTPYMEHT, IPEIHA3ZHAUYECHHBIN 0151 pe3aHus pa3iud-
HbIX Mamepuanos, a TakkKe 0/ 8bINOJIHEHUSl KOCLIX (KPUBOJIUHEUHbIX) NPONUIOS.
Ilunka coBepaeT npsamoIuHeliHble U KauyamebHble (MasmHUKosble) 6036PamHo-
nocmynameibHble IBUXKEHUS U PACIIONAraeTCsl n00 NPAMbIM Y2I0M K 8alLy 08Ula-
meins.

Jlo63uKo6vie nunbl U3TOTABIUBAIOTCS C 2pUOOBUOHOU (OMKPLIMOUL) UIU CKO-
bosuonol (3amknymoit) pykosmxou (puc. 5.31), ¢ yHUBEPCAIbHBIM JIBUTATEIIEM,
C TIPUBOJIOM 0m axkKymyasmopa. bonpiioe unciao 000poToB ABHUraTess mpeodpasy-
€TCsI TIPY ITOMOIITH PEIYyKTOpa U SKCIIEHTPUKOBOTO ITPUBOJIa B BO3BPATHO-TIOCTYIIA-
TEJILHOE IBIKCHHE THJIBL. baiancuposka 00ecTiednBaeT CIIoKoHoe, 0e3 BUOpauw,
BBITTOJIHEHUE PAOOTHI. JI003UK08ble Niibl TIO3BOJISIFOT OCYIIECTBIATH MHOTOCTYIICH-
4aToe pecyiuposanue MAasmHuKo8020 08UICEeHUs, TIpPUYeM 3HaueHue «(0» npeoHa-
3HaAuaemcs 015 pe3Ku Memaios, MOHKUX MAmepuanos, a TakxkKe 0Jisl blNOJHEeHUs.
MOHKUX U YUCTOBbIX NPONUI08 8 Opesecune. CTYIICHH MasSTHUKOBOTO JIBUYKCHUS SIB-
asitoTest AuddhepeHIMpPOBaHHBIMUA M MOTYT MEPEKITIOUATHCS B Ipoliecce paboThl, py
9TOM BBICIIAsI CTYTICHB MTPEIHA3HAYACTCS JIJIsl OBICTPOI PE3KH JIepeBa U TIACTMACCHI.
YacToTa X0/10B MBI MOXKET 32/1aBaThCs PETYIMPOBOYHBIM KOJIECOM.
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Pucynok 5.31 —Jlo63uxosas nuna (c pykosimrot-ckobot) (GST 25 Metal)

Cucrema Constant Electronic (koncmanmnas snexmponuxa) noaaep:xuBaer
YKCJIO XOIOB IOCTOSIHHBIM HE3aBHCHMO OT HArpy3KH; IIOBOPOTHAS OMOpPHAs IIMTA
MI03BOJISICT BBIMOJIHATH HAKIIOHHBIE U KOChIE ponuibl. Cucmema coysa onuiok Mo-
KeT OBITH BHIK/IIOUEHA B CIyJae MCITOJIb30BaHMsI OTCACHIBAIOIIETO MPUCIIOCOOIECHUS,
a cucmema KpeniaeHus nuibHozco noaomua SDS-cClick mo3BomsieT ocymiecTBisTh
OBICTPYIO 3aMEHy IMHJILHOTO ITOJIOTHA 0€3 MCIIOIb30BaHUS MHCTPYMEHTOB. Kocbie
NPoONUIbL, KOTOPHIE MOTYT BBITTOJIHATHCS JIOO3MKOBBIMHE ITHJIAMH, CIYXAT JJISl COSIIH-
HCHHMS 3aTOTOBOK IO/ OTIPEICIICHHBIM YTJIOM CKoca. Kocble nponuibt MOTYT BBITIOJN-
HATBCS TIOJ yeaamu 00 45°.

Kommnanus Bosch B 2012 romy BbiBella Ha pOCCHUHCKUHN PBIHOK JIOO3UKOBYIO
Ty, pa3paboTaHHYO CHeNHaIbHO I pe3ku meTamia, — GST 25 Metal Profes-
sional. JlmiHa X012 MHUIIBHOTO TOJOTHA B 3TOM MOJEIH COCTABISCT BCEro 24 MM,
YTO MO3BOJIUJIO 3HAYUTEILHO CHU3UTh YPOBEHBb BUOpalnu. J[BUraTeib MOIIHOCTHIO
670 BT naeT BO3MOXHOCTb 06€3 0COOBIX YCUIUN MUIUTh ATFOMUHHUMN TOJIIIMHOMN 110
25 MM ¥ HEJIETUPOBAHHYIO CTajb TOJIIMHON 10 15 MMm. [l mHCTpyMeHTa xapak-
TEpHA BBICOKas MmiaBHOCTH xoja. Cucrema Constant Electronic obecrieunBaet mo-
CTOSTHHOE YHUCJIO XOJI0B MTUJIKU JIaXKe MO Harpy3KOH Ipu paboTe ¢ TBEPAbIMU MaTe-
puanamu. Kpome Toro, IByXCTyneHYaThIi MasSTHUKOBBINA XOJI PEXKYIIETO MOJIOTHA
OTNITUMHU3UPOBAH MO/ PE3Ky METajlia, 4TO 00eCIeYnBaeT BHICOKYIO CKOPOCTh IHJIe-
HUS U TIO3BOJISIET KOHTPOJIUPOBATh HHCTPYMEHT BO BPEMSI BHITIOJIHEHUS ONIEpallUU.

bnounas koucTpykiwms no63ukoBoii el GST 25 Metal Professional Bkiio-
YaeT B ceOs MPOYHYIO METAJUIMYCCKYIO JIUTYFO MOOIIBY, 3a CUET KOTOPO UHCTPY-
MEHT JIETKO JIBIKETCS 110 00pabaThIBAEMOM MMOBEPXHOCTH W UM MOYKHO BBITIOJIHSATH
CJIOKHBIC 33/1a4¥, HApUMep B cepe MAIIUHO- U CyA0CTpoeHHs. DyHKIHS peryJu-
POBKH 000POTOB MO3BOJISIET padOTATh C Pa3HOOOPA3HBIMU MaTepHUaiaMU U JIeTaTh
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BBICOKOTOYHBIE MPOMUJIbI, K MPUMEPY, OTBEPCTUSL MO BBIKIIOYATEIN U PO3ETKHU.
OyHKIUS yAaJIeHUs ONMUIOK 0OecrieunBaeT Xopouuid 0030p uHuu pesa. Ilpeny-
CMOTpPEHA BO3MOXKHOCTb €€ OTKJIFOUEHHS MTPHU UCIIOJIb30BAHUU CMa30YHO-0XJIaX 1a-
o1leN JKUJIKOCTU. JlomomHUTENbHOE YA00CTBO JOCTUraeTcs Oaroapsi 5proHOMHUY-
HOM KOHCTPYKIHUHU JOO3MKA U PYKOSITKE-CKOOE C MSTKMMHU PE3MHOBBIMHU HAKJIaJl-
KaMH.

Texnuueckue xapakTepucTuku Jio63ukoBoii muibl GST 25 Metal

Homunanbhas notpebiisiemast MOIIHOCTh, BT .................. 670
Ywuciio X010B Ha XOJIOCTOM X0, MEH™ L 500 - 2600
JUTHHA KAOCTIS, M ..vivtienieiiteeeie et eeeeeee e eneirieesneeeninees 243
P Ri1705 2: 15 €0 )i £: T ¥ 1Y O 24
MakcumajbHas rJ1yOHMHA MPoMuJia

['myOuHa pe3aHUs] B IPEBECHHE, MM ......eenueeneeeneennenennnn. 80
['myOuHa Pe3aHUS AMFOMUHUSI, MM ....uvunennennaneenennaneanennn. 25
['myOuHa pe3aHusi HEIETUPOBAHHON CTANTU, MM ................. 15
Jlnaa, MM 265
BricoTa, MM 206
BC, KT oottt 2,7

Ha3nauenne mHcTpymenra. Jloo63ukoBas muina GST 25 Metal npennasna-
YeHa JIJ1s1 BBIMOJIHEHUS Ha TBEPI0M OMOpe MPOI0IBHBIX PACIIUIIOB U BHIPE30B B JIpe-
BECHHE, IJIACTMACCE, METAJIJIE, KEPAMUUYECKHUX TIIUTaxX U pe3rHe. C MOoMOIIbIO dJIeK-
TPOMHCTPYMEHTAa MOKHO BBITIOIHATH NPSAMOJIMHEHHBICE M HM30THYTHIE PACIHIIBL.
Heo6xo1uMo npuHATh BO BHUMaHHE PEKOMEHIAIIMNA OTHOCUTEIIBHO MTUJIBLHBIX TTOJI0-
TEH.

Kak mocraBnyk KOMIUIEKCHBIX perneHui, Bosch mpennaraer k HoBol J100-
3MKOBOM THJIE CIICIIHAIbHBIC MPUHAIICKHOCTH — MIIKK 13 cepun Speed for Metal
JU1s1 pabOTHI ¢ pa3TUIHBIMU MeTallaMu. CucTeMa CMEeHBI MMJIBHBIX TTOJI0TeH SDS
MTO3BOJIIET OBICTPO 3aMECHHUTH HACAJKY 0€3 JIOMOIHUTEILHOTO HHCTPYMEHTA.

[IpenycmoTpeHa Takke BO3MOXKHOCTh Pa0OTHI C CUCTEMON HAMPAaBJISIOMINX
FSN, a 3HauuT BBINOJTHATH NPSIMbIE U YTIIOBBIE NPOIMMUIIBI B TAKMX MaTepHranax, Kak
AJTIOMUHMM, MeJlb, HEJIETUPOBAHHAS CTaJb, IUCTOBOM METAJLT U JAP.

CroiicTBa JI0O03UKOBBIX I, Y0006cmeo 6 obpaujeHuy 1 BOBMOXHOCTb YHU-
8EPCAbLHO20 UCNONIL306AHUSA SIBISIFOTCSI OCHOBHBIMH  C80UcCmBamu JT0O3UKOBOM
nuibl. YTOOBl yeeruuums 2nyOuHy Bpe3aHUS TUIIBI, MOXKET OBITh MOJKIIOYCHO
MasmHuKogoe O0gudxcenue nuilbHo2o MojaoTHA. OOBIYHO JJIMHA XOJa COCTaBJISET
23-26 mM. Bo3morkHa TiryOuHa pezanus B apeBecune 10 150 MM, ogHaKO, eciu 2ny-
OuHa pe3anus 6 08a pasa npesviuiaem OIUHY X004, YOaleHue CMpPYHCeK U3 NPONUa
CMAHOBUMCSl HACMOILKO 3ampyOHUMENbHbIM, YMO CKOPOCMb 8bINOJIHEHUs pabom
3HauumenvbHo 3ameossemcs. MOXKHO 8bINOIHAMb PACNUNLL OO Y2lI0M, TaK KaK OC-
HOBAaHUE MOYKHO HAKJIOHSTh.
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B 3aBucumocTu ot IMPUMCHCHHOI'O ITUJIBHOTO ITOJIOTHA MOKHO pe3antb 6ce Ma-
mepuaiivl, Komopbsle Nno00aomcest NULEHUIO.

Buympennue evipessl. [Ipy M3roToBIeHNN pacpeIeTUTEIbHBIX YCTPOUCTB
TpeOyeTcs BBIPE3aThb NpoeMbl NPAMOY2OIbHOU, KEAOPAMHOU Ul KpYy2iou Gopmyl
JUTSl YCTAHOBKU M3MEPUTEILHBIX MPUOOPOB W WHOW apMaTrypbl. Ecim mist aToro
UCIIONB3YETCS J1003uKk06ass nuia, HEOOXOAUMO NpedsapumenpHo BblC8epaUnb
omeepcmiue OUAMempOM, KAK MUHUMYM PAGHbIM WUPUHE NUTbHO20 NOJIOMHA.

5.3.2.1 IlIpuHaAJIEKHOCTH JIS JI003UKOBBIX MHJI

CTaHI[apTHBIC IMPUHAAJICKHOCTU HJIA JIOO3UKOBBIX IHII:

—  3QWUMHAS NAACIMUHKA OM CKAIbIBAHUSL CHPYHCKU;
— npucnocobaenue 0Jis1 KpYy208blX PACNULO8,
—  NUIbHBLIU CMOJL.

3awumnas nracmunka om cKanvléanusi cmpyxcku (puc. 5.32) BCTaBISIETCSA
B OCHOBAHHUE JIOO3WKOBOM MUJIBI JIsI IPEIOTBPAICHUS] 00pa30BaHus 3aIMPOB HA T0-
BEPXHOCTHU Marepuasia BO BpeMs IBUKEHHS ITHJIBHOTO MOJIOTHA BBEPX.

3awuma om cranvieanus cmpyd’cku TPEICTABIIET CO00H npospaumnyio
ecmasky (puc. 5.32-2).

OnopHast IIIMTa OCHOBAHUS Y JI003UKOBbIX NUL MOXKET PETYJINPOBATHCS U TIO-
BOpauMBaThCs (MepeMeniaTbes) Ha yroi 10 45° B 00e CTOpOHBI, HAIIpUMeED, 1S KO-
COM paCIHJIOBKH.

1 - no63uxosas nuna; 2 - 3auumuas NIACMUHKA OM 3A0UPO8 U CKANbIBAHUSL CIPYICKU,
3 - onopHnas nauma (ocHosanue)

Pucynox 5.32 — 3awummnasn nracmunka om 3a0upos u CKAIbl8aAHUsL CIPYIHCKU
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Ilpucnocoénenue 014 Kpy206slx pacnuioe mO3BOJISET U3TOTABINBATH KPYT-
Jble aetand. Lupkyav/nepexoonuk 0ns nanpasisiowux wun Bosch — ontuMaibHOe
JOTIOJIHEHHUE IS JIFOOBIX JT0OO3MKOBBIX I (puc. 5.33). C MOMOIIBIO 3TUX HPUHAI-
JICKHOCTEH MOXKHO 000UMbCS KAK UOeAbHO KPY2lblX OMEEPCmull npu 8bINUIUBA-
Huu, mak u 6 kombunayuu ¢ Hanpasisiowen wiunot FSN Professional - akkypammwix
NPAMBIX NPONUTOE C MAKCUMATLHOU MOYHOCMBIO.

Pucynox 5.33 - LHupxynv/nepexoonux ona nanpasnsowux wut ([lapannensusiii ynop
C KPY208bIM pexcyuyum 3y60m)

Ilpucnocooénenue o coyea cmpyscku. llpu padote ¢ 1003uxosoti nunoi 6e3
OTCACBIBaHUS, CTPY)KKH, BBIXONSAIIAE BBEPX OT MHIJIBHOTO IIOJOTHA, YacTo
3aKPBIBAIOT PA3METOUHYIO JIMHHUIO, HAXOSIIYIOCS HETIOCPEICTBEHHO Tepe 1003u-
KOBO# muiioi. B ciyuae ucnosp3oBanus 1003UMKOBBIX I pupMbl Bosch ¢ npucno-
cobnieHuem 0715t c0y8a CMpPYHCKU, 4aCTh OXJIaXIAI0IIEro BO31yXa UCTIOIb3YIOTCS JJIs
CAyBa CTPYXKKHU. BvicokonpouzsooumenvbHas 2ubkas cucmema nulieyodieHusl ra-
paHTUpyeT YncTyro padoty. lllnanr u nepexoanuk (puc. 5.34) MOTyT MOBOpayu-
BaThCS ¥ Pa3MEIIaThCA HA MHCTPYMEHTE TaKUM 00pa3oM, 4YTO OHU HE OTPAHHUYUBAIOT
pabouyro 30Hy. KpoMe Toro, Bce yCTpoMCTBO B cOOpE MOHTHUPYETCSI OUCHB JIETKO U

OBICTpO.

Pucynox 5.34 - IlepexoOnux 05t NOOKIIO4EHUs: NbLIECOCA (NbLIeOmcoc)

Hunvusiin cmon obecnieyrBaeT CTAIMOHAPHYIO HKCIUTyaTaIHIO JIOO3UKOBOM
el (puc. 5.35).
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1- cmonewnuya; 2 - 3auummslii KOJCyx ¢ nampyoKom 0/ nulieyoaieHus; 3 - napaiieibHblil
ynop, 4 - niuma 051 YCMAaHo8KU UHCIMPYMeRma, 5 - yenoeou ynop, 6 - npeooxpanumeibHbulll
BbIKIIOYAMENb, 7 - CMAHUHA CMOJd

Pucynox 5.35 — YVuueepcanvhuiii nunvhsiii cmon

Ilonomnua nunvhvle 0ns 1063uK06oii nuawt. Iluivnvie nonomua (puc. 5.36)
MPEACTABIISAIOT COOOM CMEHHYH) OCHACTKY ISl J1003ukosvix nui. VX cBOWMCTBa
B OCHOBHOM OMPEAEIAIOT 00JIaCTh UX MPUMEHEHUSI, Kauecmea Nnponuia U ycrex
BCEU pabOTHI.

a)

0)
lﬁi'//basit:‘l nox SWAdE BOSCI>

6)

a - Speed for Metal; 6 — Special for Alu; ¢ — Basic for Inox

Pucynox 5.36 - I[unvnvle nonomua 05 1003UK080U NUTbL
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CBONCTBA nUIbHBIX NOJI0MEH ONPEIENISIOTCS 110 CIEAYIOIUM KPUTEPUSIM:

— 2eomempus 3y0bes;

— mamepuai nojionHa u 3y6b€6,'

— gopma xeocmosuxa.

TexHUYeCKUEe XapaKTePUCTUKH MUIBHBIX ITOJIOTSH JIJIS JIOO3MKOBOW TTHITBI
GST 25 Metal nmpusenens! B Tabmie 5.4.

Tabmuua 5.4 - TexHu4YecKre XapaKTePUCTUKU MUIBHBIX MOJIOTEH JJIS JOO3UKOBOM MUJIBI

GST 25 Metal
Tun Marepuan | HUcnonwenue | [lnuHa Ilar O6nacTh NpUMEHeHUs
3yObeB II0JIOTHA, | 3yObEB,
MM MM
1 2 3 4 5 6
T 121 AF BIM Bonnucreie, 92,0 1,2 ToHKHUI TUCTOBOM MaTeprai
Speed for | (bumeramn) | ¢pesepoBan- (1-3 mm); amomunmit (1-3
Metal HbIE 3yObs MM).
T 321 AF BIM Bonnucreie, 132,0 1,2 O6nacTh MPUMEHEHUS: TOH-
Speed for | (bumeramn) | ¢pesepoBan- KHid TrcTOBOM Metat (1-3
Metal HBIE 3yObs MM), KOMITO3UTHBIC MaTEPH-
anbl (MeHee 65 MM), TOHKO-
CTCHHBIC TPYOBI, 3aKPHITHIC +
OTKPBITHIC IPOGHUITN THAMET-
pOM MeHee 65 MMm),
BKJTIOYAsl IFOMUHUH; aTFOMHU-
Huit (1-3 mm).
T127D HSS PasBsenen- 100,0 3,0 JICTBI pa3IMIHON TOJIIIMHBI
Special HBIC, Ppe3e- (3-15 mm), TpyOBI + mpoduTn
for Alu pOBaHHBIE (mmamerpom menee 30 Mm);
3yObst ATIOMUHHUHA TUaMETPOM MEHee
30 MM.
T227D HSS Pa3Bsenen- 100,0 3,0 JIucThl pa3nuyHON TOMIIMHBI
Special HbIe, (pe3e- (3—15 mMm), TpyOBI + IIPOQHITH
for Alu pOBaHHbIE (muametpom menee 30 Mm),
3yObs JUTS. KPUBOJTMHEHHBIX MTPOITH-
JIOB; QJIFOMUHUI THAMETPOM
MeHee 30 Mm.
T 118 BIM Bonnucrele, 83,0 0,8 JIucroBoil marepuai u3 He-
GFS Basic | (obumeramn) | ¢pe3epoBaH- pxaseroreit ctam (0,5-1,5
for Inox HbIE 3yObs MM); iepoprupoBaHHbIE JIU-

CTBI U3 HEPIKABEIOLIEH CTAIIN
(0,5-1,5 mm).
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T'eomempusa 3yoves (puc. 5.37). Kaxnapiii pa3pezaeMplii Marepuag UMeEeT
CBOIO TUIOTHOCTB. B mpoliecce MuieHust 3To MojpazyMeBaeT HEOOX0IUMMOCTh MaK-
CHUMaJIbHO TOYHOTO COOJIO/IEHUS] TEOMETPUH PE3aHUS C LENbI0 TIOTYYCHUST MaKCH-
MaJIbHO BO3MOYKHOT'O KauecTBa pabOThl U MAaKCUMAJIBHO OBICTPOTO MOJIYYECHHUS KO-
HEYHOro pe3yibrara paboTsl. 1loaTOMy HE0OXOAMMO ONTHMHU3MPOBATH MHJIBHBIC
MOJIOTHA JJIs1 TOO3WKOBBIX IMUJI IO MHOTUM acIeKTaM: B OTHOIICHUU wiaea 3y0bes,
T.€. PACCTOSIHUS MEXAY ABYMS 3YObsIMU; hopmbl 3y0a u yena pe3anus; BO3SMOKHO-
CTH CBOOOJHOTO pe3aHus (pa3BeleHHbIC, BOJTHOOOpA3HbIE WIH CO MLTU(OBAHHBIM
3aJIHUM YTJIOM).

| D

a) 0)

a - 3y6bs (ppeszeposannuvie, pazsedennvle; O - 3y0bs (hpezeposanHble, BOTHUCTIbLE

Pucynox 5.37 - I'eomempus 3y0b€8 6 RUTbHBIX NOJOMHAX OJIS1 IOO3UKOBOU NUTbL

Ilaz 3yoves. [llae 3y0be6 (paccTosTHUE OT OJTHOTO 3y0a J0 IPYroro) onpese-
JSIETCS TOJIIMHON pachuiinBaeMoro matepuana (puc. 5.38). OCHOBHOE MPaBHIIO
TJIACUT: MUHUMYM 084 3Y0A OOHOBPEMEHHO OOJIICHbL HAXOOUMbCS 8 Mamepuaie.
[Tpu HAXOXKICHUU MeHee 08YX 3y0Obes TTa pabOTaET HePOBHO U CO3AIOTCS 8UOpa-
yuu, 1003uK08as nuia NOIBEpPraeTcsi OOJIBIIMMUA MEXaHHUECKUM Harpy3kam. [Ipu
HaXO0XJICHUU OoJiee 08YX 3)0beg TIPOIIECC pe3aHus Oo/iee CnOKOUHbILL, OHAKO, PU
PE3aHHUH MOACMO20 MAMEPUAIA 3TO MOKET TIPUBECTH K YMEHbUEHUIO paboyell CKO-
pocmu. [1o3aTOMy HEOOXOJAMMO BBHIOMpATh MAaKCHMAaJbHO BO3MOJKHBIH IIIar 3yObeB
JUTA KOKIO0M KOHKPETHOM JETAIIH.

IIpocpeccusnblii wae 3y6ve, TO €CTb Majblii Ar 3yObeB y XBOCTOBUKA
Y YBEJIIMUMBAIOIIMICS K KOHIYy TMOJOTHA, B CiIydae OOBIYHBIX PAaCIpOCTPaHEHHBIX
MaTepHaoB OJJTHOBPEMEHHO 00€CIIeUnBAET OOJIBIIYI0 CKOPOCTh PE3aHUS U XOpOoIliee
KayeCTBO pPe3a B TOHKOW U TOJICTOM JIPEBECUHE.

3y0bsi ¢ nepemeHHbIM wWiA20M, TO €CTh IOCJEI0BATEIbHOCTh OOJIBIINX
U MaJbIX I1aroB 3yObEeB IO JJIMHE MOJIOTHA, XOPOIIO MOKa3ajau ceOsl Ha MUIJIbHBIX
MOJIOTHAX JJIs1 HOXKOBOK npu pabome no memasny 06iarogapsi pPOBHOMY X011y U BbI-
COKOW ITPOU3BOIUTEIIBHOCTH.
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CMbIM NOKpbLMUem

Pucynox 5.38 - Ilonomua n063uxosoti nunsl, wae 3yoves

Hlupuna nornomna. OT MIUPUHBI TIOJIOTHA 3aBUCST, IPEXKJIE BCETO, ABA CBOM-
CTBA: 0BUXCEHUE NO NPAMOU U NPOXOdcOeHUue Kpugvlx. YeM wupe nonomuo, TeM
JIydue e2o 6edeHue; YeM yace HoJ0MHO, TEM O0ble YCUnuil Hy)KHO TIpuiarath s
BEJICHUSI MHCTPYMEHTA I10 NMPSMOU JIMHUK. B ciaydae cienuanbHbIX OJIOTEH, PE-
HA3HAYCHHBIX 0/151 8bIPE3aHUsL KPUBOIUHEUHBIX ()OpM, OCh 3yOhEB OTBOAUTCS HA3a]l
HACTOJbKO, YTO OKa3bIBAE€TCSI HAa OCHU TATH. [Ipy MOMOIIM TakWX MOJOTEH MOXKHO
ocyuecmeniams n08opon MBI MPAKTUYECKH «HA OJHOM MECTE».

IIo IIPUYHUHC Manot wupursvl nojiomua IUJbl, IPCIHASHAYCHHBIC IJIS BBIPC-
3aHUA KpuGOJZUH@iZHle qup./l/l, SABIIAIOTCA OY€Hb UYUYyB8CMEUMEIbHbIMU. HOBTOMY
TAKHC IMOJIOTHA CICAYCT UCno1b306A4Nnb TOJIBKO IJIS1 TAKHUX ueneﬁ, AJIA KOTOPBIX OHH
npedHasHaqubl.

Tonwuna nunrbho2o noaomua. TONIMHA TUIBHOTO TMOJIOTHA OKAa3bIBAET
BIIMSIHUE HA KQUECTBO PE3aHUS B Clydae pe3aHus Mo NpsIMOM JIMHUU U HA TIPOU3BO-
JTUTENbHOCTh pe3aHusi. Toncmule nuibHble NOJOMHA BCEX OOHOHANPABIEHHBIX NUT
(J1063uKOBas Muiia, HOKOBKA) 00ECTICUMBAIOT JIYUIIIEe KaueCTBO PE3aHus B ciyuae
pe3aHus no NpAMOU TUHUY W JIYUIIyI0 TOYHOCTh npu obpabomke y2no8. To ecthb 00-
Jiee moJicmoie nubHule MOJIOTHA CIENYET UCIOJIb30BaTh B TEX CIIy4asiX, KOraa Tpe-
OyeTcsl OCYILECTBISATh mounoe pe3anue. VIX HEAOCTATOK 3aKIIOYAETCS B TOM, YTO
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IIPY MCTIOJB30BaHUM 00JI€€ TOJCTHIX MUIBHBIX MOJIOTEH MEHBIIE TPOU3BOIUTEIh-
HOCTb, TaK KaK TIPU KCIIOJIL30BAHUU OOJIEE MOJIC020 NUTbHO20 NOJOMHA NPUXO-
oumcs pezamuv 6oabUle Mamepuada.

Mamepuan nunbrozo noromua. Matepuan TUIBHOTO MOJIOTHA, B YaCTHOCTH,
3yObeB, I0JKEH BEIOUPATHCS B COOTBETCTBUU ¢ 00pabaTeiBaeMbIM MaTepuaiiom. O0-
1ee MPaBUIIO 3aKJIF0YAETCS B TOM, UTO 3Y0bsl Q0AHNCHBI OblMb meepiice 0opabambi-
saemoco mamepuana. OIHAKO TBEP/Ible MUJIbHBIE TIOJIOTHA C YBETUYCHUEM TBEP/IO-
CTH CTAHOBSITCSI XPYIIKUMH U TIOATOMY MOTYT JIOMAThCsl, HAIPOTUB, 2UOKUE NUTbHbIE
nOAOMHA CAuuwKom dvicmpo mynsamcs. 1103ToMy B 0COOBIX ClTydasix TMPUMEHEHUS
Xopouio 3apeKOMEHI0BAIIN ce0s MWIBHBIEC TIOJIOTHA ¢ 2UOKUM OCHOBAHUEM U MBep-
ObiMU 3YObsiMuU. ITO TaK HA3bIBAEMbIE OuMemaiiuiecKue nojiomua ¢ 3yObIMH U3
TBEP/IOTO CIUIaBa UJIH C MTOKPBITUEM M3 TBEPJIOTO CIIaBa. BbICOKME 3aTpaThl HA 3TU
MWIBHBIE TIOJIOTHA BIIOJIHE KOMIIEHCHUPYIOTCS 32 CUET V8enUYeHUsi CPOKA CILyHcOb
JaXe B CIydae «CTaHIapTHOTO» MCIIOIb30BAHMS.

Iunvnvie nonomna uz Oumemania. IT0 THOKOE, HEJIOMKOE COCIUHEHHUE
U3 OBICTPOPEXKYIIEH U BBICOKOYIJIEPOIUCTON CTaI COOTBETCTBYET CaMbIM BBICO-
KHM TpeOOBaHUSAM BO BCEX TEX CIyYasix, KOIJla CYHIECTBYET OMACHOCThH MOJIOMKH
U TpeOyroTCcss 0c000 rMOKKE MUIbHBIE MONOTHA. CpoK cyocObl NUTLHBIX NOJOMEH
TUTs1 TOO3WKOBBIX MU M HOXKOBOK, BBITTYCKaeMbIX (hupmoit Bosch, ot 2 (mo meTamty)
1o 10 (mo gepeBy) pa3 60Jble, 4eM B CiIydae U3TOTOBICHUS HX TOJIBKO U3 OBICTPO-
PEXKYIIEH MHCTPYMEHTAIBHOM CTajyd WM BBICOKOYTJIEPOAUCTOM CTald. TakuMu
MUJBHBIMUA TIOJIOTHAMH MOXXHO 00paOaThiBaTh OpegecuHy, Cmajb, YBemHble Me-
mannsl u antomunui. B 3aBUCUMOCTH OT IUMPUHBI TOJIOTHA OHU MOTYT OBITh UCIIOJIb-
30BaHbl KaK JUJISl MOYHO20 KPUBOJIUHENHO20 pe3anus, TaK U JIsl BBIIOJHEHUs! ObICT-
poro u abCOMIOTHO TOYHOTO PE3aHusl MO MPSIMOH.

Cumeonuueckue 0003HAUEHUSL NUTLHBIX NOJOMEH OIS T0O3UKOBLIX NUTL U BU-
008 nponunos npusedervl 6 npuoxceruu I
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5.3.3 Bakpenasirommii MmaTepuas 6
3aoanue 6.1
|. IIpogosskuTe NMpeaIoKeHue:

1. B cabenpHOl nuje B Ka4ECTBE MUILHOTO MOJIOTHA MOT'YT UCIIOJIb30BATHCA

2.V cabeabHOM TTHIIBI ABUIaTCJIb U IMWJIBHOC ITOJIOTHO PACIIOIararoTC:a Ha

3. B cabexpHOM NUJIE U JIOO3UKOBOM IMHJIE MAaITHUKOBOE ABMKECHUE ITHIILHOTO
IIOJIOTHA ITOIKIIOYAIOT JJIs

I1. lomosinnTe NpeaioxkeHne HeaocTawieil uHGopmManmei:

1. JIoO3MKOBOM MUJION MOYXHO BBIITOJIHSITH
MIPOTTUJIBI.

2. ITunpHbIE TT0JIOTHA U3 OMMETAJJIa U3TOTOBJIEHBI U3
CTaIA U CTAJIH.

I11. BbiOepuTte oquH NpaBUJIbLHbINA OTBET U 00BeIUTE:

1. B o6pabaTeiBacMOM MaTepHuaie BO BpeMs MUICHHS KOJTUYECTBO 3yObEB MIJIBHOTO
MOJIOTHA JIOJHKHO HAXOJIUTHCSI HE MEHEE!

a) JBYX; 0) Tpex;
B) 4YeThIpeX; r) IMATH.
Ortser:

2. J1y1st pe3ku MeTajlia MUJIbHBIC MOJ0THA C TIEPEMEHHBIM II1aroM 3yObheB IIpUMe-
HATD:

a) HeIb34, 0) MOXHO;
B) TOJIBKO C OXJIAKIAIOMIEH KUIKOCTHIO.

OrtBer:
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V. Bei0epuTe HECKOIbKO NMPABWIBHBIX 0TBETOB H 00BeHUTE:

1. JIo63ukoBoii muiaori  GST 25 Metal M0KHO BBITTOJIHATD IPSIMBIC U YTTIOBBIC
TIPOTTUITHI B!

a) aJIOMUHUM; 0) wmenu;
B) JIUCTOBOM METAJLIE; I) HEJIErMpOBAHHOU CTaJIH.

OTBeT:
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5.4 Moayasb / «HoKHULBI 10 METAJLIY)

Yueonwviit mamepuan 7

5.4.1 Pe3ka v BbICEUYKA METALNINYECKHX JIUCTOB

«Pe3anue HoXCHUYAMUY — IMO pe3aHue 0opabamvieaemo2o mamepuana ny-
mem cpe3arouje2o YCUunus, NPUKIA0bl8aemo2o ¢ NOMOUbIO 08YX UNU HECKOJIbKUX O8U-
HCYUWIUXCSL 8 NPOMUBONONIONCHOM HANPABTIEHUU PENCYUYUX KPOMOK UHCIMPYMEHMA.

[Ipu pe3ke u Bbiceuke (BBIPYOKE) MPOMCXOAUT pa3pe3aHue JUCTOBOIO
MaTepuala WK OTJelIeHue ero yactu. llpoueccel pesku u eviceuxku pasnuuaromes
10 Xapaxkmepy 6030eUcmeus Ha Mamepuan, GeiuduHe UCNOIb3YeM0o20 YCUNUA,
a TaKXe 1Mo 00.1acmu NPUMEHEHUs..

Pe3ka u eviceuxka cmanvuvlx aucmos. llpu pezanuu u gviceuxe MeTaIMyue-
CKHUX JILCTOB HEOOXOAUMO YYUmMbI8AmMb C8OUCMBA MAmMeEpUad.

Peska u BeIceuka 1o orcecmu u aucmam, U3TOTOBIEHHBIM CHOCOO0M 271YO0KOUL
evimadicku, ¢ TBepaocThio ot 400 1o 600 H/Mm?, mpo6ieM 0GBIMHO HE BBI3HIBAET.

Hanuuue na obpabarbiBaeMoM Matepuale (TOHKOW JTMCTOBOM CTalld) OKa-
JIUHBL U 6MOPUYHOL OKANUHbI OYEHb OBICTPO NPUBOOUM K 3AMYNIEHUIO PEeXHCYUIUX
KPOMOK.

OOBIYHO MaKCUMAJIBHO JOMYCTUMAas TOJIIMHA 00padaThIBAEMOTO MaTepHalia
y JINCTOBBIX U BHICEYHBIX HOKHHUII YKA3bIBACTCS JJIs CTAJIBHBIX JIMCTOB TBEPIOCTHIO
400 H/mm?. J{yist Golee TBEpABIX MATEPHAIOB MAKCUMAJILHO JOMYCTUMAs TOJIIHHA,
COOTBETCTBEHHO, MeHblue (mpu TBepaocty 800 H/MM? oHa yMmeHbIIaeTcs B aBa
paza). Cmotikocme pedcyueco UHCmMpymeHma oOpamuo nponopyuoHaIbHA MoJl-
WuHe mamepuand.

5.4.2 DJ1eKTPOMHCTPYMEHTHI J1JIsl Pe3KH U BbICEUKHU

JIns pe3anusi WM OOpe3KH MeTALUIMYECKHUX JHUCTOB UCNOIb3YIOMCA
NIEKMPOUHCPYMEHMBL, OMAUYAIOWUXCSI NO CHEKMPY 6bINOJIHAEMbBIX 3A0ay
U MUny pexicyuiezo Mexanus3md.

Paznuuarot TPH THIIA 3JIEKTPUYECKHUX HOKHHIL 110 METAJLITY.

1. Hoowcnuuywl 015 pe3Ku TUCH 06020 MEMAJLLA — TUCHO08bLE HONCHULbL
(Oanee noxcnuywl);

2. Illnuuesvie nodcHuybl,

3. Boiceunvie noxcnuypl.
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Hoxunupl
GSC 160

HInnueBbIe HOKHUIBI
GSZ 160

Briceynbie HOKHULLI
GNA 16 (SDS)

e OTIIMYHOE IBWKEHUE TI0
KpHUBOH

e CpennHee ABUKEHUE TI0
KpHUBOU

e Bricokas 1o IBM»XKHOCTH

e Jlehopmanus MmaTepuana

¢ bes nedopmaruu mMarepu-
ana

¢ bes nedopmaruu mMarepu-
ana

e HeoOXxoanMo BBICOKOE YCH-
JIME TToJa4u

e JlocTaTOYHO HEOOJIBIIIOTO
YCWJIHS TIOJTaYU

e JlocTaTOYHO HEOOJIBIIIOTO
YCWJIHS TIOJTaY

e Pa3zpes Toibko 10 10 cM ot
Kpas JIMcTa

o Bo3MOXHO BBIPC3aHUC B CC-
PEANHE JINCTA

e BO3MOXKHBI pa3pessl B cepe-
JIMHE JUCTa

e OTHOCHUTEIIBHO TTPUCTIOCO0-
JICHBI 71 BHIPE3aHHU

e Y 100HBI IpU BBIpE3aHUU

e [IpucnocoGeHsbI 1151 BhIpe-
3aHUA

e Bricokasi ckopocTh paboThI

e OueHb BBICOKAsI CKOPOCTh
paloThI

e MenneHHasi CKOpOCTh pa-
00TBI

e be3 0TX0/10B MaTepuana

e C oTxX0aMu MaTepuaia

e C oTx0aMu Matepuaia

L4 HpCI[HaBHa‘-ICHLI JJIA JIA-
CTOBOTI'O ME€TaJliia

e [IpenHa3zHaveHsbl A1 JIU-
CTOBOT'O METaJuIa ¥ BOJIHH-
CTBIX (TOpPUPOBAHHBIX ) JIU-
CTOBBIX METaJJIOB

e [[penqHa3zHaveHsl 1715 JIUCTO-
BOT'O METAaJIa, BOJIHUCTHIX
(roppupoBaHHBIX) U Tparne-
LMEBUHBIX JIUCTOBBIX METaJ-
JIOB

Hcnonb3yst pa3nuuHble BOBMOXKHOCTU UATUUEBBIX, BbICEUHBIX WU JIUCHIO-
8bIX HOJICHUY NO Memajlly, MOXHO BBIOMpPATh HauOoJiee ONTUMAIILHBIN PEXUM pa-
OOTHI C pa3HBIMU MaTEPUATIAMH — OT YBEMHbBIX MEMALI08 00 CIAIU.
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5.4.2.1 HoskHUIBI U1 Pe3KH JIMCTOBOI0 MeTaJlIa

Pexxy1irie MHCTPYMEHTBI HOMCHUY 015l pe3KU TUCIOB020 Memailld COCTOST U3
HUJCHe20 W 6epxHe20 HOXKa. HudrcHuil HoX dcecmKo 3aKpenjieH Ha OCHOBaHUU HOXK-
HUILI, B TO BPEMSI KaK 8EPXHUL HONMC NPUBOOUMCS 8 OBUMCEHUE O8ucamesiemM 1 nepe-
Meuwjaemcs 66epx N 6Hu3. B 3aBUCUMOCTH OT TUIIA JIEKTPOUHCTPYMEHTA HUMCHUL 1
8EPXHULL HOJC MOTYT OBITb QUKCUPOBAHHBIMU UITU PecyIupyeMbLMU.

Ipunyun pabomer aucmosvimu (BBIPE3HBIMH) HOdMCHUuyamu (puc. 5.39)
10 CBOEH CyTH He omuyaemcss OT pabOThl NPOCMbIMU XO3AUCTBEHHbIMU HONCHU-
yamu.: 1aBa KOPOTKUX JIe3BUS (UKCHPYIOT METAJI U BEpXHEE JIC3BHE JIBUTACTCS
CBEpXY BHU3.

1 - cunvomunnwiil HOJMC; 2 - NOJIOMHO TUCMOBO20 memaiia, 3- 0mp€361HHbllz mamepuai

Pucynok 5.39 — Ompesanue nodxxcnuyamu

Jlucmogvle HOMNMCHUYBI SBISIOTCS CAMBIMHU  NPOCMbIMU W TIPUMEHSIOTCS
B OCHOBHOM O/ 00pe3KU KPOMOK JUCOBbIX MAMepudanos, nium u npokama
no pasmemke, HO M3-3a TOTO, YTO JJIsl Hayajia paboTbl UM TpedyeTcs OoJbllioe
OTBEpCTUE, JHIIb VCIO06HO NpucoOHbl OJisl HYMPEeHHUX 6vipe3os. OTIndaTcs
HebOoNbUUM 66COM T 8bICOKOI NPOXOOUMOCHIbIO RO KPUBBIM.

Ipu pe3xe no0BUICHBIT BEPXHULL 2UTLOMUHHBIL HOJC COBEPULAET 8038DAMHO-
nOCMynamenbHvle OBUINCEHUsl, NepeMeuascs MUMO (HenoOBUNCHO20) HUNCHE2O0
Hooca (cm. puc. 5.40). Haxopsmmiics MEXIy HUMH MaTepHall HCIBITHIBACT
HACTOJILKO 00JIbUoe HanpsdiceHue coguea, YTo BPOUCXooum e2o paspuvlé. 3a CUeT
3TOTO U OCYILECTBISIETCS pe3aHue. Peojcywee ycunue eepxne2o HOdHCA IOJIKHO
LEIUKOM 1O2NI0UaAmbCsi ONOpoul HudcHe20 Hodca. 110 3ToM IPUUNHE HUMNCHUTL HOMHC
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00cer umems yHcecmkyr Koncmpykyuio. OH uzeomasiueaemcs u3 cmaiu, Cro-
COOHO BBIIEP:KUBATH 00JIbIIINE HATPY3KH, UYTO CKa3bIBACTCS HA CTOUMOCTH JJICK-
TpouHcTpymeHTa. OTpe3aemMas yacms Mamepuana OTBOJIUTCS MO OCHOBaHUE HOXA,
IIPU DTOM OHa deghopmupyemcsi i CMaHOB8UMCs HenpueoOHOoU I JalbHEHIIero uc-
TI0JIb30BaHUSI.

1 - gepxnuii nootc; 2 - HOJKCe6as onopa (0OCHO8aHUe pe3aKa); 3 - HUMNCHULL HOJIC; 4 - pe2yiupo-
BOUHDBIU BUHM

Pucynox 5.40 — Hoorc (paspy6Houl HOMC) TUCTNOBBIX HOMCHUY

Ycunue, TpeOGyeMoe 1Jisi BBITIOJHCHUSI HOOAUU 60 8peMsi Pe3aHUs HOXHU-
[IAMH, 3A6UCUN O MOJTUWUHBL TUCIA U WUPUHBL cmpyycku. PekoMeHyercs pe-
3amb MoabKO MOHKUE MemaniudecKkue aucmol (moawunoi menee 1 mm). Uem
moawe aucm WM wupe CMpYyyHcKa, TeM 0oJibuie IHepzuu mpeOyemcsi, ITOObI
depopmuposams cmpydHcKY.

Buumanme: aucmosvimu HodcHUWAMU HA 00/1€€ MOACMbIX TUCIMAX U Na-
Henax MOKHO 00pe3amb moabko Kpasa (Kpomku). Eciiv cmpyorcku CIUILIKOM wiu-
POKUe, Modcen nompeb08amucsi HACTOJIBKO 8bICOKOE ycuue, 4To OOJbIIE yiKe He-
B03MOJCHO OyOem GbINOJIHAMb pe3aHue U Nnpu OdlbHeUuel pe3Ke MOoiCem
npouzotumu 0epopmayus Ompe3aHHbX Yacmell.

HMocmouncmea:

— npu pe3xe He 0OCMaemcsi Omxo0008;
— He 803HUKaem Oeghopmayuti mamepuaid, a, CIeA0BaTEILHO, HET HEOOXO0IU-
MOCTH B MOCJIEyIOMIeH 00paboTKe.
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Heoocmamku: Moowxcno pe3ams TOIBKO TO TPAEKTOPUU C ONPEOETIeHHbIM
paouycom (MUHUMAJIBHBIN paduyc cocmasisiem 15-20 mm), Kpymoie nogopomut uc-
Karouenst. [Ipy 7TOM UeM MougHee HoHCHUYbI TIO METAILTY, TEM 001bUie MUHUMATb-
HbLIL paouyc, T.K. MOUHble HONCHUYbL 001a0arom Oonee KPYNHbLMU J1e36UIMU.

Oonacmo npumenenusn:. JIUCTOBBbIE HOXHULIBI TPUMEHSIOTCS M1 paOOThI
C HECJOXXHBIMU pa3pe3aMu U JIMCTOBBIM METAJUIOM NPU MOHTaXKE€ METaNIOKOH-
CTPYKIIH, B KOHTEHHEPHBIX MEPEBO3KaX, IPU KPOBEIbHBIX, BEHTHIISILITUOHHBIX,, CAH-
TEXHUYECKUX padoTax U APYTUX PEMOHTHBIX paboTax.

Buumanmue! I'ogppuposannvie u mpaneyueoanvnsvie aucmol, npouivrsle
mMamepuanvl u mpyovl ¢ Kpy2iblM CeYeHUuem JUCHOGbIMU HONCHUUAMU Pe3antb
Henb3A. YKazanuvle Mamepuanbl MOXNCHO 00pabamviéams MOIbKO BblCEYHbIMU
HOMNCHUYAMU U I0O3UKOBLIMU NULAMU.

Ilpucnocoobnenus ona omeooa cmpyxcku. lIpucnocobaenus 0ns omeooa
CMPYAHCKU, UCTIONB3YEMBIE C IUCHOBbIMU HOMCHUYAMU, TIPETHA3HAUEHBI JIJIS1 OTBOJIA
OTpPE3aHHOW YacTU MaTepHalia OT PYKOSTKH U 3aIUTHI PYK OT MOBPEXKIACHUN (puc.
5.41). Takue MPUCTIOCOOJICHUSI 0COOEHHO peKoMeHOyemcs P 00pabOTKE MOHKUX
JIUCTNOBBIX Memanios, MOCKOJIbKY OHH MOJABEPTatoTCsi 0C000 CUITLHOM nedopmaliiu.

1 - rucmosvie nodcHuybl, 2 - 0OMBOOUUK CIPYIHCKU (CMATLHOU deghiekmop)

Pucynox 5.41 — Omeoouux cmpysicku Ha TUCMOBLIX HOHCHUYAX

I'eomempusn pescyweco uncmpymenma. Pexxynuii ”HCTpyMEHT COCTOMT U3
HOOBUNCHO20 8EPXHE20 U HENOOBUNCHO20 HUJICHe20 Hodcel. ['eoMeTpus pexyImx
KPOMOK 33J1ae€TCsl M3TOTOBUTEIEM MHCTpyMeHTa. [Ipn HeoOX0aMMOCTH TEPETOUKH
KPOMOK (y TIepeTaurBaeMbIX HOXKEH) CIIEMyET COXpaHAITh Bce pabovue yIIIbL.

Ha paGouyro mogady 1 Ha KaueCTBO PE3KH BIUAIOT CIEAYIOIINE MapaMeTPhI:

— 20PpU30OHMANIbHOE pAdCcCmMOosArUe Meofcdy Hoofcamu,
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—  8EPMUKANILHOE PACCIMOSHUE MeNHCO) HONHCAMU (8 8EPXHEl MOUKe pesepcay).

Y HEKOTOPBIX BUJIOB JIEKTPOHOKHUIL BO3MOKHA PETYJIMPOBKA ITUX MapamMeT-
POB.

TI'opuzonmansnoe paccmoanue mexicoy HoHcamu. ITO PACCTOSTHUE OIpeie-
JISIET 3a30p MEKY HOXKaMU (M1 OOKOBOI 3a30P) — MOMEPEYHOE PACCTOSHUE MEKIY
BEPXHUM M HWKHUM HOKOM B HOXKHMIIAX ). 3a30p MEXAY HOKAMH BIIUSIET HA Kaye-
CTBO KPOMKH pa3pe3a U CPOK CIIy>KObI pa3pyOHBIX HOXKEH.

B cnyuae cnumkom manenvko2o 3azopa (puc. 5.42a) cymecTByeT onacHocms
3aedanus Hodicell BCICACTBHUE MOBBIILICHHOTO TPEHMUS.

S S
< < :
E < i < 3
| s; | | g | ';
] . .
S S
S<1—0 ' S=1—0 s>1i0
a) 0) 6)

a - CIUWKOM MANleHbKULl (He0oCmamouHulil) 3a30p,; 6 - ONMUMAIbHLILL (MPABUILHYILL) 3A30D;
8 - crumwKom 60160t 3a30p 1 — 6epxHuULL HOXMC, 2 — HUINCHUL HOJIC, 3 — IUCTNOBOU MEMAl

Pucynox 5.42 — Pazpybnou Hodic, 20pUu30HMAibHbILL 3A30D

B xadectBe ocHoénozo npasuna wcnonb3dyercs ¢GopMmylna: paccmosHue
medncoy Hodcamu (puc. 5.426) oondxcro 6vimo pasno 1/10 monwunvl pazpezaemozo
JUCMa — m.e. UOeanbHoe PACCMOAHUE MeHCOY HONCAMU O PA3Pe3anus AUCmA
monwunoi 2 mm cocmasnsem 0,2 mm.

Ilpu cnuamkom 6oavuiom 3azope (puc. 5.426) Ha HOXHU Oelicmeyem 3HAYU-
menbHoe useubaroujee YCUIHE, 9TO MOdcem npusecmu K ux noiomke. IIpum stom
TaK)KE€ CYIIECTBYET PUCK 3AdACamusi TUCMOB020 Mamepuaia MEXIy peKyIIMMU
KPOMKaMH.

3azop mexncoy HoAHCAMU MOIHCHO YCIAHOBUMb, USMEHSISL NOJONCEHUE BEPXHESO
Hooica. C amoil yenvio MOJNCHO UCHONb308AMb MAK HA3bIBAEMbIU KAAUOD OJisl Usme-
PpeHus 3a30p08, Ymoobvl YOOCMOBEepUMbCsL 8 MOM, YmMo OOK0B80LL 3A30p MOYHO COOM-
eemcmayem HeoOXo00UMOMY pasmepy.
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Bepmuxanvnoe paccmosanue mexncoy Hoxcamu. ITO PaCCTOSTHUE 8bICMABIIA-
emcsi 8 6epxHell mouke pesepca (BEpXHEH MEPTBOU TOUKE) NOOBUINCHOO 8EPXHE20
Hoxca. llocpeocmeom He2o 3a0aemcsi pasmep NONEPEYHO20 CeYeHUs pe3d.
MaxkcuMaabHO BO3MOXKHOE 0onepeuHoe ceueHue pe3a JOCTUTACTCA, KOTa paspesa-
eMblil TUCT YYMb-4Yb He NPOXO0OUN MeAHCOV HONCAMU.

Eciu paccrosiHue Mexay HOXKaMH TO3BOJSIET Mamepuany npoxooums
c60600n0 (puc. 5.43a), TO TmpH MOABOJAC HOXHHUI[ K 3arOTOBKE WU IIpH padoTe
Ha HEMPEPHIBHOW MOJaye CYIIECTBYET PUCK, YTO BEPXHUN HOX OYIET BXOAMTH
B MaTepuaj 3aJHEH CTOPOHOW PEXYIIEHM KpOMKH. B pesynbrate ocmpue noowca
Oyoem UCnbIMbIaAmMb 3HAYUMENbHYI0 HA2PY3KY, UYTO MOXKET NPHUBECTH K €ro
nosioMke. [Ipu aToM B 1000M ciTydae IpOUCXOIUT CUITbHAS AedopMaIlus 3ar0TOBKU
B MECTE BXOJ1a HOXKaA.

1
//// w|
< v o = :
S { B B | o |
A l | g @ | S
S>s S uymov menvue, uem S S HamHOo20 Menbute, yem S
a) 0) 6)

a - CAUUWKOM OOILULOL 3a30D (8bICOKAS paboyas Hazpy3Ka, 6 — ONMUMANbHBIU (MPABUTbHBILL)
3a30p; 8 - CIUUKOM MANIeHbKUL 3a30p, 1 — 8epXHuLl HOJC; 2 — HUMNCHULL HOJIC; 3 — JU-
CMOBOU Memani
Pucynox 5.43 — PazpybHou Hodtc, 6epMUKATIbHBIL 3A30D (8EPXHASL OCb NOBOPOMA BEPXHESO
HO#Ca)

C npyroil CTOpOHBI, HEAOCTATOYHOE MONEPEYHOE CEYEHUE pe3a MPUBOIAUT
K CHUKEHUIO TIPOU3BOIUTEILHOCTH HOXKHUIL BCJICICTBUE YMEHBITICHUS pabodeii 1o-
Ja4H.

Maxcumanvruas ckopocms pe3anusi ONPENEHAETC MAKCUMALLHLIM YUCTIOM
X0006 ¥ TNONEPEeYHBIM CeYeHHeM pe3a BepxHero Hoxka. Takum oOpazowm,
CKOpOCHb PE3AHUS 3a8UCUM OT PeZYIUPOBOK 6EPXHEL0 HOIHCA /T MOAUUHBL 00-
padamovieaemozo mamepuana.
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OTtpe3aeMast HOXKHUIIAMU YaCTh MaTepraja OTBOJIUTCS MOJ] OCHOBaHHE HOXKa
(Y IUTMIIEBBIX HOXKHHUII — HaJl CPEAMHHBIM HOKOM). DTO BO3MOXKHO TOJIBKO B CJIydae
ee nedopmanuu. Heobxoaumoe A Takoit nedopmanmu ycuine B 3HaAYUTEIbHOM
CTETNIEHU OTpeeIsIeT U ycunre nogaun. [losTomy st 6o1ee moacmuix mamepua-
J108 YCUIUA NOOAYUU OO0IHCHBL ObIMb CYULeCMBEHHBIMU.

Hozxuuubt GSC 160 Professional (puc. 5.44) u GSC 2,8 Professional (puc.
5.45)

Ilpeumywecmea GSC 2,8 Professional:

VY 100HBIM 17151 BKITIOUEHHUSI TIOJI3YHKOBBIN BBIKITIOUATENb;
OnTuManbHBIN 0030p TUHUU Pe3a;

HanexxHnoe ncnosiHeHue 1151 JJIUTEIBHOTO UCTI0JIb30BaHUSI;

Momtnsriii apuratens 500 BT,

[IpenoxpaHUTENbHBIN BBIKIIOYATEND;

N3A1IHBIN THCTPYMEHT C TIOBOPOTHBIM HOXKOM;

W3smHast KOHCTPYKIUS OJ1aroiaps miaHeTapHOMY MEXaHU3MY;
[ToBOpPOTHBINM HOX JJIs OCOOCHHO BBICOKOW SKOHOMUYHOCTH;

Manwiit paduyc oyzu 515 BBIIIOJIHEHUS BPORUI0E NO ccudam,
['pubGoBuIHAS PYKOSITKA JJIs1 yAOOHOTO M 0€30MaCHOTO BEICHUS HHCTPY-
MEHTA;

o [IpenHa3HaueH 0151 RPAMbBIX U PUIYPHBIX Pe306 JINCTOBOTO METaJla.

1 - sepxnss wacmo pedykmopa, 2 - npugooHotl 0sucamens,; 3 - pexcyuwutl UHCIMpyMeHm;
4 - omeoouux cmpyxicKu (cmanvHou deghiekmop)

Pucynok 5.44 — Hoocnuyor GSC 160 Professional
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Pucynok 5.45 - Hooxcnuywt GSC 2,8 Professional

Texnnueckue xapakrepuctuku Hoxxaun GSC 2,8 Professional

HomunanbHas motpebisiemas MOITHOCTb, BT ......... 500
BrIxomgHast MOIITHOCTE, BT ... 270
O06pabaThIBAEMBI MATEPHAT ...evveeenreennnennnnnnns. Cranp 10 400 H/mm? tipu 2,8 Mmm
YHUCII0 XOMOB XOJIOCTOTO X0a, MUH Y ...\ vovenn.., 2400
Yucio X008 HpU HATPY3Ke, MUH L .................... 1500
MaxkcuMmajibHasi pa3pe3aemMasi TOJIHHA:

- ctanu nipu TBepaoctu 400 H/MM?, MM ............... 2,8

- ctanu nipu TBepaoctu 600 H/mMm?, MM .............. 2,2

- ctanu nipu TBepaoctu 800 H/Mm?, MM .............. 1,9

- aroMuHUS 11pu TBepaocTr 200 H/Mm?, M ......... 3,5
JUTHHA, MM ..., 292
BBICOTA, MM ...t 205
BeC, KT oo 2,7

5.4.2.2 lllauneBbie HOKHUILI

IInuuesvie HocHuybl PpaOOTAIOT B COOTBETCTBUH C TEM K€ OCHOBHBIM ITPHH-
IIUIIOM, YTO U «CTaHIAPTHBIC» HOXKHHUIIBI JUISI PE3KH JINCTOBOTO MeTayuia (HOX-
HUIIBI).
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HInuyesvie HOMHCHUUBL OCHAWEHBL 08YMA PACNOIOHCEHHBIMU PAOOM OpY2
¢ OpY20M 8EPXHUMU HONHCAMU, BbINOTHEHHbIMU 8 8ude OVKabl « 11y u 3aghukcuposa-
HbIMU HEeNO0OBUIICHO, B 3a30p€ MEXKY KOTOPBIMH, co8epulas KoiebamenvHvle 08U-
JHceHust, TIEPeMEIIaeTCsl HIDKHUN HOXK. Pe3ka npoucxooum npu 08UNCEHUU HUNCHE2O
Hodtca egepx. OOpa3yrOIIasCs PU ITOM CIPYIHCKA UMeem WUPUHY, DABHYIO 330Dy
MeAHCOY BEPXHUMU HONCAMU, U CBOPAYUBAEMCS 8 CRUPATb HAO HUNCHUM HONCOM

(puc. 5.46).

Jlocmouncmeo 3T0TO UHCTPYMEHTA B TOM, YTO BO BpeMs pabOThl MaTepual
He naedopmupyercs (megopmayus 3ampazusaem mMoONLKO CMPYIHCKY, KPOMKU
JIUCMA Cresa u Cnpasa om HOMCA OCMAOMCcsl HeoehopMUPoOBaAHHbIMUL), A 00Pa3yIO-
Iasicst BO Bpems paboThI CTPYKKa HE MPOHUKAET BHYTPh JICTaJIH.

L0
§ /
(—

1 — pearcywuii noowc; 2 — pesrcywas petika, 3 — IUCmMo8oU Memaii

Pucynox 5.46 — Ilpoyecc pezanus

HInuyesvie HodMCHUUBL PEKOMEHIYIOTCS TJIaBHBIM 00pa3oM 0Jis @blnoJiHe-
Hua npamvix pe3oe. OIHAKO, UCIIONb3YS CHEUUATIbHbIE HOMCU, MOXKHO TAKKE
8LINOJIHAMb U KPUBOJIUHEIIHbBLE Pe3bl, €CIIA PAOU)Cbl HE CIUUKOM MATbI.

JIyist OBBIIIEHUS! MOOMJIBHOCTH TIPU KPUBOJIMHEWHBIX pe3aX HUKHUN HOX
UMEET OTHOCUTEIBHO HEOOJNBIIYI0 HIMPUHY, YTO MNPUBOAUT K OrPAHUYEHUIO
JOMYCTUMOM TOJIIMHBI 00padaThIBAEMBbIX JTUCTOB.

Oobnacmov npumenenusn. llnuiieBble HOXHUIBI TPUMEHSIOTCS ISl MOH-
majica cucmem 6eHmMUNAYUU U KOHOUYUOHUPOBAHUA. Takdice oHu YCTIEITHO HC-
MOJIB3YIOTCSL HPpU  MOHMAMCe B6000CHMOKO8 U 0ZPANCOCHUIl, NPOU3BOOCHIEE
MEMANIUYECKUX KOPHYCO8 000Py008aAHUA 8 KY308HBIX PAOOMAX, U320MO081eHUU
Memanaudeckux ogepeil, 8 A6UAUUOHHOU NPOMBIUTIEHHOCU.
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HlnuneBbie HoxkHNIBI GSZ 160 Professional

AOGCOTIOTHO HOBBIA YIOOHBI MHCTPYMEHT JUIsl YUCTOTO pe3a 0e3 JAOIMOIHU-
TeNbHONH 00paboTKH (puc. 5.47). OnTUMaNIbHBIN 0030p MecTa pe3aHus. 3aMeHa
HO>Ka 0€3 TOMOJHUTENFHOTO MHCTPYMEHTA. JIerkoe n3BineueHne u3 Marepuaia.

1 — pesrcywuii nooic; 2 — peacywas peuxa,; 3 — 601m KpbluiKy NOOWUNHUKA (UeltiKa OCU ONop-
HO20 NOOWUNHUKA)

Pucynox 5.47 — HInuyeswvie nosxcnuywr (GSZ 160 Professional)

Texnuyeckue XapaKTepuCTHKH NLIHIEBBLIX HOxkHUI GSZ 160 Professional

HomunanbHas notpebisiemast MOIHOCTG, BT ...... 500
BrIxogHast MOIITHOCTE, BT ..., 270
O06pabaTbIBAEMBIN MATEPHAT ....'vvenreennennnnne Cranb 1o 400 H/mMmm? ipu 1,6 mm
YHUCII0 XOI0B XOJIOCTOTO X0a, MUH Y ... ...oo...... 5600
Ypcio X0/I0B IPH HATPY3KE, MHH L .................... 3600
MaxkcumajibHasi pa3pe3aemMasi TOJIIHHA:

— ctamu npu tBepaocta 400 H/mMm2, MM . ......... 1,6
— cTamu npu TBepaoct 600 H/Mm?, MM ........... 1,2
— amomuHus npu TBepaoctr 200 H/mm?, mm . ... 2,0
JUTHHA, MM ... 295
BBICOTa, MM ... 76
BeC, KT oottt 1,6
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5.4.2.3 BpiceuHbIe HOKHHUIILI

Onexmpuueckue HOJNMCHUYbL, TIPEIHA3HAYEHHBIC I pe3Ku Memanid,
HA3bIBAIOTCS 8bICEYHBIMU VITH 6bIPYOHBIMU B TEX CITy4YasiK, KOT/Ia OHU pabOTaIoT 10
mexHo102uu 8blpyOKU, IPOU3BOIUMOM 32 CUET 8036PAMHO-NOCHYNAMENbHBIX O8U-
JrceHuti nyarncona. PaznudHble Mooenu 6blceuHbIX HOMCHUY TTPETHAZHAYAIOTCS [T
METaJUIMYECKUX JINCTOB PAa3HOU TOJIIMHBI — OM MOHKUX ATIOMUHUEBLIX 00 JUCHO-
801 ecuposantoll u Hepacaserowell cmaau (puc. 5.48). OHU crTOCOOHBI 2hhex-
MUHO, pOGHO U ObICMPO pe3amsb He TOIBKO 21adKue, HO U 2o0hpuposantsvle (npo-
Gunvnvle) TUCmMblL PA3HOOOPA3ZHO20 NPOPUIIA, COBOCHHbIE JUCMbL, CHYMblE 3A20-
MOBKU, HePOBHbIE NOBEPXHOCTIU.

a) 0)

a) sviceunvie noxcnuybl GNA 16 (SDS) Professional ozs iucmosoco memanna monwu-
Hoti 00 1,6 mm; 6) eviceunvie nodxcnuyvt GNA 3,5 Professional os aucmoso2o memanna mon-
wunotl 00 3,5 mm

Pucynok 5.48 — Bviceunvie HodCHUYbL

Boiceunwvie nosrcnuupt evipyoarom 0opoiicky 60016 mpaeKkmopuu pe3anus,
a IOTOMY NpU20O0Hbl KAK 015 pa3pe3anus JUcmos, Tax u 0jis 6bIPe3aHUs 6 HUX Om-
eepcmuil.

Buviceunwvie noxcnuyvt no memanny B npouecce paboTy Mo2ym 6blNOAHAMb
Kpymule nogopomul B y3kux mecmax (naxe Ha 360°), uMu y100HO BBITIOJTHUTH pa3-
JINYHBIE BBIPE3HI.
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Boiceunsvle noxcnuybl peaCcTaBIAIOT COOON AIEKTPOMHCTPYMEHT, IpeHa-
3HAYCHHBIN 0/11 paspezanus mamepuanos oes oeopmayuu (Hanpumep, Memaiu-
YecKux UCMos8) ¢ 00pazoeanuem Omxo0008, a TAKXKE O0/s1 BbINOJHEHUS GbIPE308.
Ux peorcywuii mexanuzm COCTOUT U3 NYAHCOHA U MAMPUYDL.

BriceuHble HOKHULBI YO0OHbI npu pabome U3 NOAONHCEHUS CHU3Y B6EPX.
CMEHHBIN pexXyIIUil 2JIEMEHT MOXKHO 3aTauuBaTh.

Buviceunuvie HOOCHUYbL TIPUBOIATCS B oelicmeue YHUBEPCATIbHbLIM osueamernem.

Ilpunyun pabomvl @bICEUHBIX HOMNCHUY MOMICHO CPABHUMb C OCHOBHBIM
RPUHUUNOM Oelicmeus 6blpyOHO20 npecca Wmamnd, UIH KakK ¢ pabomou
O0blPOKOIA.

Ilpu eviceuke (BbIpyOKE) nOOBUIHCHBLIL nyaHcOH (BEPXHSS YacCTh KOHCTPYK-
LIUU) cogepuiaem 6038PAMHO-NOCMYNAMENbHOe OBUNCEHUE CKBO3b Omeepcmue
6 HenoosudicHot mampuye. Haxonsuuics mearcoy nyancoHom u mampuyet mame-
PUA UcCnvlmsléaem maxkoe HampsdiceHue coued, 4To y4acTOK Mmamepuanda Heno-
CpeoCcmeenHo No0 NYAHCOHOM (8blpyONIEeHHAS O0OPOHCKA 8 HECKONbKO MULIUMEMPOS
WUPUHOL) cO8Uu2aemcs u NPOMAIKU8aemcs epe3 Mampuyy.

IlImamnogounoe ycunue nyaHcona npuxooumcsi HA OROPY MAMpPUUbL.
[Io sTOM mMpUyYMHE W MaTpPULA, U ONOPa AOJDKHBI M3TOTaBIMBATHCS U3 MPOYHON
CTalld, CIOCOOHOW BBIIEP)KUBATh 3HAYUTENIbHBIC HArpy3KH, YTO CKa3bIBaeTCS
Ha CTOMMOCTH 3JIeKTpouHCcTpyMeHTa. [locne omeooda nyancona esepx ero pescywas
KPOMKA 8HO8b NOOAemcsi 8 Mamepuai 1 TIPoLecc gvliceuku nosmopsemcsi. Takum
00pa3oM, BbICEYKa — ITO MOBTOPAIOIIASICS MOCJI€eI0BATEIbHOCTh ITAMIOBOY-
HbIX onepaumid. B sacomoske obpaszyemcs cned om eviceuxu, a evipydienHulil ma-
mepuan omeooumcsi 8 sude cmpyxicku (0mxo008). Omxoovl mamepuana no gopme
U pazmepam coomeemcmayion NonepeyHoMy ceuyeHuto nyancona (B Ciiydae Kpyaavlx
NYAHCOHO8 — (hopme pedicyuyeti KPOMKLL).

Ulupuna vipybku, onpenensemMas pa3sMepaMu nyaHCoOHd, XapaKTepU3yeT Io-
TEpIO0 MaTepHalia, BO3HUKAIONIYIO TIPH BBICEKAHWH. B OTIMYME OT JTUCTOBBIX HOJMC-
HUY, pa3pe3aHue MaTepuana He COMPOBOXKIACTCS degpopmayuell KPOMOK, YTO T03-
BOJIIET pe3aTh JIUCThl mMpaneyeudanrbHo20 U B0JHUCINO020 npoduis. Buinonnenue
npope3eti MOXXET OCYIIECTBISATLCS 1O WAONOHY UlU pasmemke, IPUUeM npeosapu-
meibHO HEOOXOIUMO BblCEEpIUMb Omeepcmue, Coomseemcmeayuee Ouamempy
mampuysl. He cnedyem npesviuiams MakcumaibHo 0ONYCMUMYIO MOJIWUHY pa3pe-
3aemo020 mamepuana.

Oébnacmev npumenenusa. BpiceuHble HOXXHUIIBI NPUMEHAIOMCA Ol PACKPOSL
JIUCMOB020 Memald, Ol MOHMANCHbIX, KDOBEJIbHbIX, KY308HbIX pabom, a makxaice
npu pazoopke Memai0KOHCMPYKYULL.
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Haunbonee dacto o00pabaThBalOTCS METAUIMUECKUE JIUCTHI  TOJIIUHOM
0,5-1,5 mm. B 3aBuCcHMOCTH OT pa3Mepa 3JICKTPOMHCTPYMEHTa MOKHO 00padaThI-
BaTh METAIMUCCKUE JIUCTHI TOJIMHON MPUOIM3UTEIBHO JI0 3,5 MM.

Paznuyaror Tpu rpymnmnsl BHICEUYHBIX HOKHMII:

Bbiceunblie HOKHHUIIBI

JJ1st pe3ku TUCTOB
OObIuHBIC C TpanernuenaIbHbIM
pudaeHueM

JIns1 KpUBOJIMHENHOM
pe3ku

OO0bLIYHBIE BHICEYHBIE HOKHUIIBI

B 3T0i1 rpynme npeo6iaiaroT BHICEYHbIE HOXKHUIIBL, pa00TAIOIIUE O METOAY
NPSAMOro BbIAABJINBAHUA (IPSIMOM BbIPYOKH). OHU UMEIOT OUYEHb JKECTKYIO KOH-
CTPYKLIMIO U HEBBICOKYIO CTOMMOCTb. Y BBICEYHBIX HOKHHI] C IPSIMOYTOJIBHBIM I1y-
aHCOHOM Oosiee BbICOKash pabouasi TMojada, YTO OOYCJIOBJIICHO MPUHIIUIIOM
UX paboThbl, @ y HOXKHUI[ C KPYIJbIM IIyaHCOHOM — 0oJiee JEIIEeBbIN pexyIIUi
uHcTpyMeHT. [Ipu notpebasiemoit Momuoctu ot 350 no 600 BT makcumanbHO
JOMyCTUMasl TOJIMHA o0pabaTbiBaeMoro Marepuana gocruraer 3,5 mm. M3roras-
JIMBAIOTCS TAKXKE U BHICEUHBIE HOKHUIIBI CTIEIIMAIIBHOTO UCTIOJIHEHUS C TOITyCTUMON
TONIMHON MaTepuana 10 10 mm. Y Hanbosee pacnpoCTpaHEHHOM KaTeropvH Bbl-
CEYHBIX HOXHHUII (TOJNIIKMHA MaTeprasa — 70 1,6 MM) UCIOJIB3YIOTCSL HE TIepeTaun-
BaeMbI€, a OJJHOPA30BbIC ITyaHCOHBI.

I'eomempusa pexcyweco uncmpymenma. Pescywuii uncmpymenm cOCTOUT
U3 NOO0BUNCHO20 NYAHCOHA N HENOOBUNCHOU Mampuybl (cm. puc. 5.49). 'eomerpus
PEXKYITUX KPOMOK 33/1a€TCsI H3TOTOBUTEIIEM WHCTPYMEHTA.

Ilyancon — 3TO nOOBUIICHBIT PedCYUULl UHCIPYMEHM BbICEUHbIX HONCHUY.
Ilyanconwt pesicym ITUCTOBOM MeTal JIMOO 60 8pems obpamuozo xoda, OO0
BO @pems npamoeo xooa. VIX monepedHble ceueHus SBISIOTCSA OO0 MPSIMOYTOITb-
HBIMH (711 pabOThl ¢ METAUIMYECKUM JIUCTOM TOJIIMHOW Oonee 3,5 MM), 100
KPYIJIBIMU (JJ1s1 pe3KH JTUCTOBOI'O METaJljIa TOJIHUHOMN A0 3,5 MM). [IpsiMoyrosibHbIE
MyaHCOHBI 00JaIal0T )KECTKOW KOHCTPYKIIMEH U TO3BOJIAIOT MPOU3BOIUTH 00pa-
O0TKy Ha BBICOKOH paboueii monade. Takue myaHCOHBI JOPOXKE B H3TOTOBJICHUH.

Ilpamoyzonvhvle nyanconvl paccuumanvl Ha MaTEpUa H0bULEH MOTULUHDL
U, KaK MPaBUIIO, IOMYCKAIOT MEPETOUKY.
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IIpamoyzonvHble nyaHcoHbl TIPOU3BOIAT 8bICEUKU C NPAMOY20JIbHLIM NPOPuU-
Jiem. Omu @viceuKku He OUEHb 0Ccmpble U MOTYT OBITh 03 Mpo0JieM YTUIIM3UPOBAHBI.
Pexxyiine kpoMku Ha 0OpabaThiBaeMOM JIeTaIl UMEIOT OTHOCUTENILHO XOpoliiee Ka-
yecTBO. Ckopocmb @vinonnenus pabom evicoxas. Ilpamoyzonvnvie nyanconwl
HAO0EXCHbl B DKCILTyaTalluu U UX JI0 U3BECTHOM CTETNICHU MOMCHO Nepemaiusams.
OHU JOJKHBI OBITH MOYHO 6bIPOBHEHbl OTHOCUTEIBLHO MATPUIIBl U IO 3TOU
MPUYUHE JJIS1 HUX mpebyemcs HAa0eXCHAsl Hanpasisouas.

Ilyanconwvt Kpy2noii ¢popmut IO3BOJIAIOT OCYIIECTBIISTH pe3aHue no Kpueoi
O0UEeHb MAN020 paouyca, TP dTOM 8blCeKAOMCcsl 00pe3KU cepnosuoHOl hopmbi.

1 — deparcamenv mampuywl (mampuyedepaicamens), 2 - mampuya, 3 — nyaucou (wmamn)

Pucynox 5.49 — Mampuya u nyarncon

Kpyanvie nyanconvl mpou3BOISAT nOOKOBOOOpA3HbIE 8biCeUKU C HAIPABIICH-
HBIMH Kpasmu. VX TpymHee YTHIU3HPOBATh, YEM BBICEUKH OT MPSIMOYTOIBHBIX
nmyaHCOHOB. Pexyiiue kpomku B 00pabarbiBaeMoil jetanu Ooliee rpyoOble,
CKOPOCTh BBITIOJIHEHUSI PaOOT HECKOJIbKO MejieHHee. KpyTiibie myaHCOHBI MOYKHO
3 PEeKTUBHO MPOU3BOANTH, U OHU OUYE€HBb XOPOIIO MOAXOIAT I KPUBOJIUHEUHbIX
pe3os. Kpyanvie nyanconvl nenvssa nepemauuams.

Y kpyenvix nyanconos TOJIBKO OJHA OTHOCHUTEIHHO HEOOJbINAs pPEKYIIast
KpoMKa. [Ipogune peza umeet Gpopmy moiaymecsiia, 3a CUeT Yero Mpu BHICEUKE BO3-
HUKACT CYIIECTBEHHOE TpeHue. Kpyaivle nyanconvt u mampuybl 17151 BBICCUKH Me-
mooom evloasueanusn oeuwieene 6 uzecomosaenuu. OHU UICATBHO 100X00SAMm IS
KPUBOJIUHELIHBIX PE308.

Mampuya — 510 GUKCUPOBAHHAS YACMb PeANCYULec0 UHCMPYMEHMA Gblcey-

HbIX HOdCHUY (3a0KUM JJT OcHAcTKH). OHa cHaOXeHa HAIMPaBJISIONIUM OTBEPCTUEM

U 8blpyOHO20 nyancona. Omeepcmue 6 mampuye ITOJDKHO HWMETh TaKylo Ke

bopmy, xax u nyamcon, MO0 TPSIMOYTOJIBHYIO, JMOO Kpyriyto. Briemka,

pacrooKeHHas MONePEeYHO HAMpPaBICHUIO IBIKEHUS, OTPAaHUYMBACT MaKCUMaJlh-

HYIO TOJIIIMHY pa3pe3aeMoro Marepuaia. Y 8biCeuHbliX HOJHCHUY KPYITHBIX Pa3MepoB
219



BO3MOXHO HACTPOUTH ACPIKATCIIb MATPHIIbl HA TOJIIIWMHY MaTcpHalia. Heb6onpmme
6blCe€YHble HOIMCHUYbI MOTYT HMCTH CAMOCTOATCIIBHO ITOBOPAYHUBAIOIIYIOCA MaT-
PHUIY, aBTOMATHYCCKH IICPCMCIIAOIITYIOCS B Tpe6yeMoe ITOJIOKCHHUC 110, ﬂeﬁCTBHCM
JaBJICHHA.

B 3aBucumMocTu oT TOT'O, KaKO¢C KoJieoamenibHoe 08udIceHUe HCIIOJIB3YCTCA
ML 6bINOJIHEHUA pedcyuieco Ul 6blCe4HOoco 061/70}’}161/[}1, BBICCUHBIC HOXMHHIIBI
moApa3aACA0OTCA HaA:

— HOMCHUUDBL C 6EPXHUM PE30M,
— HOMCHUUDbL C HUMICHUM PDE30OM.

B cooTBeTcTBHM € JTHMHM NPUHUMIIAMH JEWCTBHS BBICEYHBIE HOMKHHUIIBI
MOT'YT UMETh Pa3JINYHbIE CBOMCTBA.

Buoiceunwvie nosychuypl ¢ yHKuuen gepxrezo pesa BBINOJIHAIOT NpoOUsaio-
wjee 0gudzHCeHUE 80 BPEMsL OBUNCEHUSA NYAHCOHA 6HU3.

Buviceunvie HoxcnHuyvl ¢ eepxHum pe3om OOBIYHO HMEIOT MYAHCOHBI
NPAMOY20bHOU UIU KPY20Ul (hopMmbl.

ITyaHcoH noaBepraercs CXKMMaroIIel Harpy3Kke BO BpeMsI MPOLIecca BHICCUKH.
OH MOXXET MO3TOMY M102710WaAmMb 0UeHb 8bICOKUe Npobusaiouue cuivl bez oopazo-
sanusi mpewur. 110 3TON pUuMHE OH OYEHBb MpoueH. Buiceuku eviOpacviearomces
6HU3 W He 3a20paicusarom Mampuyy WIA HO8EPXHOCMb 00pabamvleaemor 3a20-
MOBKU.

[Ipu eviceuxe memooom npaAMO20 6bIOABNUBAHUA BbICEUKA OCYUECMEBIIA-
emcst 60 8pemsi nepemewerusi nyancona enus (cm. puc. 5.50). BoipyOneHHas yacTb
MaTtepHaa (omxoo) evloasiueaemcs uepez mampuyy enu3. OTBeICHHE 0TXOI0B 00-
JIETYaeTCs 3a CUET BO3JACUCTBUS CWIBI TsDKECTU. Mampuuyedepcamenb 00712ceH
umems IOCTATOYHO HCECMKYH KOHCMPYKYUIO, 9YTOOBI BBIICPKUBATh BO3HHUKAIO-
IIME PU BBICEUKE HATPYy3KH. 110 5moil npuuuHe npumeHsomcst moabKo Henoo8UIC-
Hble mampuyedepaicamenu. Kpenienue mampuyvl Ha OOILUUUX BbICEUHBIX HONCHU-
yax MTOBOJILHO moJicmoe, U B PEe3yJIbTaTe OHU 0mpe3aom Wupoxyo ieHmy oT MaTe-
puana. Ilpoxooumocmov no Kpugoil OOIbUUX BbICEUHBIX HONCHUY MAKICE YMEHb-
waemcs. 1lpu UCnob30BaHUY MPSMOYTOIBHBIX ITYaHCOHOB MOXHO JTOOMTHCS BBI-
COKHMX 3HAUYCHUU paboueil momauu. Omxoobi om 8viceuKku NPAMOY20abHOU hopmbl
He npedCmassaom ONacHOCMuU U 1e2Ko0 N000armcs yoaienuro. B ciydae ucnoib-
30BaHUS KPY2IblX NYAHCOHOE pabodyas 1mojada Ha KaXAbIA XON 3aMemHO HUiCe.
Omxo00bl 8bICeUKU UMEION CEPROBUOHYIO (YOPMY € OCMPBIMU Y2aAMU U MOZYH
HAHeCmU Mmpasmy, NO3MOMY UX CIIOHCHee YOanimb.
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a) viceuKa MemoOOM NPAMO20 8bl0ABIUBAHUS NPAMOY2ONbHBIM HYAHCOHOM, 0) 8blceuKa Me-
MOOOM NPAMO2O 8b10ABIUBAHUSL KPY2IBIM NYAHCOHOM, I - nyancon; 2 - mampuya, 3 - aucmo-
8ot memaini, 4 — cmpyscka (0mxoowvl 8vbiceuKu)

Pucynok 5.50 - IIpoyecc sviceuxu

IIpu eviceuxe memooom odpamno20 6610a61UEAHUA BHICEUKA OCYLIECTBIISA-
€TCsl BO BpeMs IIepeMeIeHHs yaHCcoHa BBepX (puc. 5.51). BeipyOnennas qacth Ma-
Tepuaina (0TX0[) BRIBOAUTCS YEPE3 MATPHUILY HABEPX.

OTBeneHNE OTXOAOB BBICEUKH OCYIIECTBIISIETCS MPOTUB HANPAaBICHUS JEH-
CTBHUSI CUJIbI TSDKECTH, B PE3YJIbTATE YETO OHM CKAIUIMBAIOTCA Y BBIXOJAHOTO OTBEP-
CTHUS MaTpullbl. MaTpulieiepKaTeib U B 3TOM CITydae JOJXKEH BbIICPKUBATh BO3HU-
Kalolle MPU BbICEYKE HATPY3KH, XOTS UX YaCTh MPUXOAUTCS HEMOCPEACTBEHHO Ha
KOpIycC dJeKTporuHCTpyMeHTa. OOpaTHOM HArpy3KH Ha MaTpHIIEIePKATEIb HE BO3-
HUKAET, TOATOMY OH MOXKET UMETh OTHOCUTEIHLHO HEOOIbIINE pa3Mepsl. Martputie-
JiepKaTeab MOKET yCTaHABIIMBATHCA HA MOBOPOTHOM omnope. /{15 BBICEUKH METOI0M
00paTHOTO BBIJIABJIIMBAHUS UCIOJIB3YIOTCSI TTOUYTHU UCKIIIOUUTENILHO Kpy2/ible nyaH-
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COHbI, TIPY 3TOM paboyasi mojayua Ha KaXKAbli X0/ HeBenuka. OTX0/bl BBICEUKU Cep-
NOBUIHOW (POPMBI UMEIOT OCTPBIE YIJIbI U MOTYT HAHECTHU TPaBMY, MOITOMY HX
CJIOKHEE yIaJsATh.

BoiceyHbIe HOKHMIBI ¢ HUZKHUM Pe30M 00JIb1e MOAXOAAT AJ151 BbINIOJIHE-
HHSI KPUBOJIMHEHHBIX Pe30B [I0TOMY, YTO KPenaeHue Mampuybl AMEET MEHbUIUIL
pasmep 1 MOXKET H000EPHCUBAMbC MAAMHUKOBOU ONOPOLL 8 KOMCYXe 08ULAMEIIA.

1 - nyancon; 2 - mampuya, 3 — nucmosoti memani,; 4 — cmpysicka (0mxoobvl 6biceuKu);
5 - Hanpasasowas

Pucynox 5.51 - Ilpoyecc sviceuxku memooom 06pamHo20 8bl0AGIUBAHUS KPY2TIbIM NYAHCOHOM

Bo epems npoyecca eviceuxu nyancon noogepzaemcs 6030€iuCmeuro pacmsi-
2usarouwiet Hazpysku. TloTeHIIMANbHBIC PACTATUBAIOIINE CUIbl 02PAHUYUBAIOMCSL
ouamempom nyaHcoHa u Kauecmeom mamepuana nyanconda. l1ostomy on He max
YCMOoUuyu8 noo Hazpy3Kou, KaKk NYaHCOH 8bICEYHbIX HONMCHUY C 8ePXHUM pe30M. Bot-
ceuKu BbIOPACHIBAIOTCS 88EPX U 3A20PANHCUBAION MAMPULY WA NOGEPXHOCHb 00-
paodamwvieaemoil 3a20moeKu.

B gbiceunbix HOMCHUUAX C HUNCHUM Pe30M BBICEYKA OCYIIECTBIISCTCS
METOJIOM 00paTHOTO BBIABIMBaHM. MaTpulleaepKaTellb HMEET ITOBOPOTHYIO KOH-
CTPYKIIMIO, OJ1arofapst YeMy IMpu KpHBOJIMHEHHON pe3Ke OH MOXKET UCIIOJIb30BaThCS
KaK HaIpaBJISIONUN poiauK. M3-3a mpuHIMIa 00paTHOTO BHIIABIUBAHMS 6bICEUHbBLE
HOJICHUYBL OISl KPUBOIUHEIIHOU Pe3KU SI0omcs 0oee 4y8CmeumenbHbiMu, 0Co-
O0eHHO Mpu 00paboTKe HeprkaBeroliek cranu. [Ipu HerocTaTOYHOM CMa3Ke MOBHIIIIA-
eTCs PUCK MOJOMKH ITyaHcoHa. OHU JOPOXKE B U3TOTOBJICHUH HM3-3a 00JIee CI0XKHOMN
KOHCTPYKIIMH PEKYILEro HHCTpyMeHTa. 110 3TUM IpuYruHAM HOXKHUIIGI JIJISI KPUBO-
JMHEHHON pPEe3KH MMEIOT OTpaHHuYCHHYIO 00JiacTh mpuMeHeHus. OOBIYHO MaKCH-
MaJIbHO JOITyCTHMasl TOJIIKMHA 00padaThIBAEMOro MaTepraia COCTaBISIET 0 2 MM,
a Yy HOXKHHUI] CIICIHAIHbHOTO UCIIOJHEHUS — JI0 8 MM.
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Hoowcnuybt u 6vlceunvie HOMNCHUUBL He OCHAWAIOMCA  DJIeKMPOHHbIMU
YCMpOoUCmeamu YNpasieHuss CKOpocmvio epaujenuss snexkmpoosucamens. OHU
6ce20a OONMHCHLL Pe3amb Mamepual Ha nOaHOM yucie x0006. Eciiu Obl cHavalna
HO>KHULIBI TIOJIBOJMIIN K MaTEPUaAIy U TOJIBKO MOCJE 3TOTO BKIIOYAIHN WU TUIABHO
YBEIMYHUBAIM YHUCJIO OOOPOTOB 3JIEKTPOJBHUIATENS, TO 3TO MOIVIO Obl MPUBECTU
K nepezpyske Kak CaMoTO0 3j1eKmpoosuzames, Tak U pexicyuje2o UHCmpymMeHmd.

Cxkopocmb pesanusa. MaxkcuManbHas CKOPOCTb pPE3aHUs OINpEIesieTcs
MaKCUMAaJIbHBIM YHUCIIOM XOJIOB U MOIMEPEYHBIM CEUCHUEM MyaHCOHA (ISl KPYTIIbIX
MyaHCOHOB — IIUPUHOM OTXOJIOB), TO €CTh OHAa 3a/laHa CaMOW KOHCTPYKIIMEH
yCTpOMCTBA. 32 OAWH XOJ BLICEUHBIC HOMKHUIIBI MOTYT MPOJIBUHYTHCSI HA PACCTOSI-
HUE, paBHOE IIUPUHE OTX0JI0B. CKOpocmb pe3anus He 3a8ucum om moaujuHsl 00-
padamovieaemozo mamepuana, 4To ONPEICISIETCS CaMUM HIPHUHLIMIIOM pPadOTHI
ycrpoicTtBa. OnHako mpu 0OpabOTKE TOJCTBIX MATEPUATIOB CKOPOCTb pPE3aHUs
YMEHBIIAIOT C UEIbI0 ONTUMU3AIMU HArPY3KH HA 3JIEKTPOJIBUTATEb.

Ycunue nooauu. Ycunve nopgaum npu Bbiceuke KpaiiHe mano. Ilo cyrn,
BBICEUHBIE HOKHUIIBI CIEAYET JIMILb HAPABIIATS.

Cmaszka u oxnaxcoenue. 11pu BbICEUKe MyaHCOH MPOXOJAUT CKBO3b MATPHUILY,
BBIJIABJIMBAsl Yyepe3 Hee yacTh oOpadaTeiBaeMoro martepuana (orxoxasl). Ilpu atom
BO3HUKAET mpeHue W BBIICISICTCS menjo, BCIEACTBUE YEro HEOOXOANMO
O0ECTICUUTD OXIANCOEHUE PedCyuleco UHCMpYMeHma, HapuMep, KOHCUCTEHTHON
CMaszKol (cmazouno-oxnaxcoarowue smynvcuu). Cmaska HaHocumcs aubo 800.1b
npeononazaemoil TUHUU pe3d, 1UOO0 MONCHO PEYIAAPHO NOZPYHCAMb 8€Ch PelHCy-
WUIL UHCIPYMEHM 8 eMKOCHb, 3ANOJIHEHHYI0 CMA3KOolU. Hcnonv3osanue ynusep-
CANbHOU CMA3KU MHOTOKPATHO NOGbluiaem CPOK CYi#Obl BHICEUHBIX HOXKHULL TIPU
oOpabotke metamia. [Ipu 3TOM TOBBINIAETCS CTOWKOCTh MHCTPYMEHTA, OCOOEHHO
pu 00pabOTKe TBEPABIX W/WUJIN BA3KUX MaTepUaioB. BbICEUHbIE HOKHUIIBI C KPYT-
JIBIMH TTyaHCOHAMH W/WJIM HOXKHUIII, pabOTaroIe METOA0M OOpaTHOTO BHIAABIIH-
BaHMUSI, OYCHb UYBCTBUTEIbHBI K HEJOCTATKY CMa3KHU.

Jlnsa pezanus ntucmos ¢ mpaneyuesuoHvlm puieHuem Mo3CHO UCHOIb30-
éamp MO0 CIICIIHATBLHBIC GbICEUHbIE HONCHUYLL Ol MPANeyuesuoHo20 npoghusl,
00 Mampuywl cneyuaibHou hopmol.

Buviceunvie HodcHuybl 01 TUCH OB C MPAneyuesuOHbIM pughieHuem cHao-
KEHbI 00Jiee MIUHHBIMU PEXKYIIMMU WHCTPYMEHTAMH, CIIOCOOHBIMU NOBMOPSMb
KOHMYPbl TUCMOB C 8bICOKUMU mpaneyuesuoHbiMu pugenusmu. Takas KOHCTPYK-
HSI TIO3BOJISIET OYEHb TOYHO IEPEMEIIATHCS MO0 KOHTypaM 3aroToBKU. Makcu-
MajJbHO JIOMYCTUMAsl MOAWUHA 0Opabamvléaemoco Mmamepuald COCTaBISET
ot 1,5 10 2 MMm.
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Cl’lel/ﬂ/laﬂbele mampuysvl 00eCcrneynBarOT UCITOJIL30BAHUE «CTAaHAAPTHBIX> BbI-

CEUYHBIX HOXKHUIL 0151 pe3aHUsL TUCO8 C Mpaneyuesuorvim pughienuem u 20ppupo-
BAHHbBLE TUCMbL C HUZKOU 8bICOMOLL NPODUTIAL

Bo eépemsa pezanus aucmoe ¢ mpaneyuesuoHvim pughienuem Heooxo0umo
yuumpsleams Hanpaeienue paspesa. Hanpasienue paspesa JOHKHO ObITh IHATO-
HaJIBHBIM K BaJly MPHUBOJIa AJECKTPOMHCTPYMEHTA, YTOOBI PEXYIIUA HHCTPYMEHT
CMOT CJIEJIOBaTh 32 KOHTYPOM IPO(UIIS JINCTOBOTO METaIa, U YTOOBI KOXKYX JIBU-
ratejs He Mellall BBIIOJHCHHIO paboT (cm. puc 5.52, 5.53).

a, 6 — pesanue 8blCeUHbLIMU HONCHUYAMU TUCTNOB020 MEMALA C NIOCKUM MPANneyuesuOHbim
pugnenuem; 8, & — pe3arue 8biCEYHbIMU HOHCHUYAMU TUCMOB020 MEMAIIA C 21YOOKUM
mpaneyuesuOHbIM pugenuem

Pucynok 5.52 — Pezanue @vlceuHbiMU HOHCHUYAMU 80016 OCU UHCIPYMEHMA

224



a) 0)

a - ¢ 0ObIYHBIM Mampuuedep:»cameﬂejw: Mooicenm npueecmu K 3axiCuUMAarnuio, 0 - co cneyuailo-
HbIM UJIU YHUBEPCAIbHbIM Mampuue()epwcameﬂe/w: He npoucxoc)um 3AHUCUMAHUA OCHACMKU

Pucynok 5.53 - Pezanue 8blceuHbiMU HOHCHUYAMU PUDIEHO20 Memanld

Boiceunnie Hoxxanubl GNA 3,5 Professional (cm. puc.5.486)

Camble MOIIHBIE BBICEUHBIC HOXKHHIBI (upmbl BOSCh mis Tsokensix

ycioBui mnpuMmeHeHus. Hauwbonee mnpuroansl 0 pesanus 0e€3 pedopmanuu
JIe2UPOBAHHBIX CIAJIENl U HEPHCABEIOWe20 CIMANbHO20 JTUCMA.

Texnuyeckue xapakTepucTuku Boiceunbix Ho:kHHI GNA 3,5 Professional

HomunanbHas norpebisiemast MOIHOCTh, BT .................... 620
BrIxogHast MOIITHOCTE, BT ..o 340
OO6pabATHIBAEMBI MATEPHAT . ..vneeeenreennneenneenneeenneannnenns Cranp 10 400 H/mwm?
pu 3,5 MM

HIUPHUHA JTOPOIKKH, MM ...eeneeneeneentnneneentenenneneeneeneanennens 6
[IpenBapuTenbHOE CBEpIICHHE Ul BHYTPEHHUX BbIpe30B, MM 41
MUHMMAaIBHBIN PAIRYC KPUBOM, MM ....envineeneneneeneenennenn. 70
YHUCII0 XOMOB XOIOCTOTO XOMA, MAH Y +. v vt e, 1000
YKCI0 XO0B MPH HATPY3KE, MHH T ... .. iiiieiieeiieiininnn, 670
MaxkcumajibHasi pa3pe3aemasi TOJIIIHMHA:

—  cranu nipu TBepAocTH 400 H/MM2, MM ........oeeevene.n, 3,5

—  cramu ipu TBepAocTH 600 H/MM?, MM .................... 2,4

—  cramu ipu TBepaocTr 800 H/MM?, MM .................... 1,6

— amomunus npu TBepaocta 200 H/MM?, MM .............. 4,0

—  JINCTOBOM HEPIKABEIOIIEH CTANU, MM ............evnenes.. 10-25
B 050705 - Y 1 Y S S 292
BEBICOTA, MM ..., 117
Bt KT oo, 3,5
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IMpenmymecTa Boiceunbix HOkHUI GNA 3,5 Professional:

e (CambIe MOIIIHBIE BEICEYHBIEC HOKHUIIEI C MOIITHOCTHIO 620 BT;

e [lpekpacHo moaxoasT Ayig pe3anusi 0e3 AedopMalvu JerTUPOBaHHBIX CTalleh
Y JINCTOBOM HEPKABECIOIIECH CTaJIH;

e becnpobiemHas paboTta 1Mo pa3MeTKe U 11a0JI0HY;

e JlepxaTenb MaTpUIlbl PETYJIUPYETCS MO TOJIIMHE JIUCTA, OOECIEUUBACT
paboty 6e3 BuOparuii;

e Bricokas M3HOCOCTOMKOCTh MyaHCOHA M MATPHUIIBI CIIOCOOCTBYET BBICOKOM
MIPOU3BOJIUTEIIBHOCTH PE3aHUs;

e Marpuilbl MOTYT MEHSTHCS, ITyaHCOHBI MOYKHO 3aTa4UBaTh;

e OTKJIIOYAaEMBbIE YTOJbHBIC MICTKH,

e VYno6Hoe oOpaleHre, B TOM YUCIe U IS JICBIICH.

5.4.3 lIpuHAAIeKHOCTH JJI51 HOKHUIL

Ho>xHu1IBI SBIISIIOTCSL yCTPOMCTBAMU 11€JIEBOT0 Ha3HAUYCHUsI. Bcnomozamenw-
HbBIX RPUCNOCODIEHUIL OJISl HOJMCHUY Cyujecmayem He mak MHo20. OOblYHO UCNOIb-
3VIOMCA

— npucnocobaenusi 0isi Omeooa CMpPYHCKU,

—  YCMAaHoBOUHble KANUODYL;

—  NYAHCOHbI U Mampuysl OJist KPUBOIUHEUHOU Pe3KU,
— yenosvie ynopul;

— Ynopwl 07151 HApe3KU NoJoC.

Ilpucnocoodnenus 011 omeooda cmpysHcKu

IIpucnocobnenuss onsn omeooa cmpyxcku (cm. puc. 5.54), WcHoNb3yeMble
C JINCTOBBIMH HOXXHULIAMH, HPEOHA3HAUeHbl OJisi 0Me00d OMPe3aHHOU Yacmu
mMamepuana om pyKosmku U 3auumol pyk om nospedicoenuti. Takue mpucrnocobie-
HUSIT OCOOEGHHO PEKOMEHIYETCS npu 0Opabomre MOHKUX JUCHOBLIX Memallos,
MOCKOJIBKY OHHU TTOJABEPTAIOTCSI 0CO00 CHUIIbHOM JTehopmaIuu.

Yemanoeounwie kanuopwl. Ycmarnogounsie kanubpsl 17151 IUCTOBBIX HOXKHMUII
cOCMOoAmM U3 Kaaubpo8oUHbIX NIACIMUHOK PA3TUYHOL MOTUUHBL U MOYUTILHO20 WUAD-
nona. OHU npedHazHayenvl JJsl TUCTOBBIX HOXKHUIL C pecyiupyembiMu HONCAMU
U CIYXKaT 0/ MOYHOU YCMAHOBKU OOKOB020 3A30PA MeHCOY BEPXHUM U HUNCHUM
Hoocom. TounnpHBIN M1a0JI0H MpeIHa3HAYEH I KOHTPOJIS yIJla pexylieil KpOMKU
HOXa IIPU €€ TIEPETOUKE.
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Ilyanconst u mampuysl 011 KpueoaIuHeou pe3xu. Jns 6onpiei ycTomn-
YUBOCTH MATPUIILI BHICEYHBIX HOKHUII TOJKHBI KPEMUTHCS K MHCTPYMEHTY MPH T10-
MOIIM YCUJIEHHOW CKOOBI, BCIEACTBUE YETO OTPAHUYUBACTCS BO3MOKHOCTh UX MPHU-
MEHEHHUS ISl KPUBOJIMHEHHBIX pe30B. Mcnonv3zosanue OomHOCUMENbHO KOMUAKN-
HbIX NYAHCOHO8 U MAmMpuy 018 KPUBOTUHEUHOU Pe3KU N0360J15em pe3amsb MamepuaJ
C MEHbUWUMU paouycamu nogopomos. Jlonyctumasi Harpy3ka Ha TakOM MHCTPYMEHT
3HAUYUTENILHO HU)XE OOBIYHOHN, TOITOMY MU HPUCHROCOONEHUA UCHOIb3YIOMCA
MOJIbKO 8 0COObIX CYyUasAX.

1 — nootcHuywbl OnA pesku 1ucmosozo memainna,; 2 — cmanbHoU dedrekmop (0meoouux
CMpYAHCKU)

Pucynox 5.54 — Cmanvnoii oeprekmop (0meoouux cmpyricKu) Ha HOHCHUYAX OJisL pe3KU -
CMOB02O Memaid

[Tpunamne:xxHOCTH JUTd HOKHKL BOSCh nipuBenens! B npunoscenuu E.
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Jloruveckuii cnocood nonﬁopa moaxoasiero HHCTpymMeHTa 1Jisd oﬁpaﬁoTKn JIUCTOBOI'O METaJ1J1a

CranpapTtHbie ToHKHE ... TOJCTBIE
N Briceunbie HOX-
— KpUBOJIMHEWHBIE |—>| METAIUNIMYECKUE JTU- |—> —
pe3bl CThI
IIpope3u B me-
TAJUIMYECKUX |
JHUCTAX
N Tonkue ... cpenHue Briceunbie HOX-
Pesb1 o kpuBoi
—] — | METAJUIMYECKUE JIU- |- | HUALBI C HUXKHUM
MaJIoro pajanyca
CTBI pe3oM
BriceuHble HOXKHHUIIBI (CIICIMaIbHAS MaTPHIIA
T'odppuposannsie et (crer pHua),
| nmeTer —Y BBICEYHBIC HOXKHMUIIBI JJIs TPAIICLITUEBUIHOIO IIPO-
s
II;mockue MUCTEI © Briceunrsle HOXHHUIBI (CHEUAJILHAST MaTpHIlla
IIpoduauposan- e (cmen puua),
HbIe JIHCTL —>— TpalenUeBUIHbIM (—)| BBICEUHBIE HOXKHHUIIBI JJIsI TPAIIELIUEBUIHOIO IIPO-
pudeHneM st
Bricokue aucCThI ¢
Briceunrnie HOXHHUIBI JJId TPANCIUEBUIHOTO IIPO-
“— TpamnenueBUIHbIM  |—) urts
pudeHreM
Tonkue Metajinye-
- [InuneBbie HOKHUIBI
CKHEC JIUCTHI
Paznenureas -
HBIH pe3 MeTas- ToHkue ... TOJICTBIE
JIMYECKHX JIH- ——>| [Ipsmbie pesb — | MeTaJITHYECKUE K- BriceuHble HOKHUIBI
CTOB CTHI
CrannmapTHbIe Toukue ... TOICTEIE
—>| KpUBOJMHEHHBIE [——)| METALIHYCCKHE JIU- BrIceuHbIe HOKHUIIBI
pe3sl CThI
. Toukue cpelHue
Pe3bl o kpuBoi BrIceuHbIC HOKHUIIBI
———>| MeTaJUINYeCKHue JIM-

MaJoro paamyca

CThI

C HUKHUM PE30M
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Oo6padoTka
Kpasi, o0pe3ka
KPOMKH

IIpsimbie pe3bl

Bricokoe xauecTBO
KPOMKH pe3a

Hoxxauie:

CHIDKEHHOE Kaye-
CTBO KPOMKH pe3a

Briceunnie HOXHHIIBI

Bricokas ckopocTb
BBITIOJTHEHHSI pa0doT

Hoxxauie:

Huskas ckopoctb
BBITIOJTHEHHMSI pabOT

Briceunbie HOXKHHUIIBI

Bricokoe ycunue no-
Jauyu

Hoxumuiipr

Huskoe ycunue no-
Ja4x

Briceunbie HOXKHHUIIBI

KpuBonuneiinsie
pe3sl

Bremnue kpusble

Hoxumnnipr

BryTtpennue kpu-
BbIE, OOJBIIINE PaIH-
YCBI

Briceunrie HOX-
HUIIbI, HOXKHULIBI

BnyTpennue kpu-
BBIE, MaJIbl€ pajy-
yCBI

Briceunnie HOXXHHIIBI
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5.4.4 3akpenusomuii marepuas /
3aoanue 1.1
I. IIpogoskuTe NpeaioKeHue:

1. JIuctoBbIc HOXHHUIBI IIPUMCHAKOTCA JIA 06p€3KI/I KPOMOK

2. HpI/I O6pa6OTKC JJUCTOBBIMH HOXHHIIAMHU TOHKHX JIMCTOBBIX MCTAJIJIOB OJIA OT-
BOJa OTp€3aHHOﬁ qaCcTH MaTcpuaia IPUMCHACTCA

3. Brpiceuka —

4. Ilpu BBICEUKE METOJIOM MPSIMOTO BBIABIMBAHHS OTXOIBI OT MaTepuaia BbIIaB-
JIMBAIOTCS Yepe3 MATPHUILY

I1. lomotHuTE NpeaioKeHne HeaocTaKIeii nuHGopManmei:

1. Hlnunessie HokuuUIBI GSZ 160 Professional BbIMOIHSIOT YnCThIN pe3 0e3
00paboTKH.

2. B BBICEUHBIX HOKHHIIAX TyaHCOH , 4 MaTpuLa

3. [lepeuncnvre NPUHAMIEKHOCTH 11 HOKHULL:

a)
0)
B)
r)
1)

I11. BbiOepuTe HeCKO0JIbKO NPAaBUILHBIX OTBETOB M 00Be/AUTE:
1. BeIceYHBIMM HOKHULIAMHA MOYHO pa3pe3arh:

a) TPYOBI C KPYTJIBIM CEUCHHUEM; 0) BOJHUCTHIC MPOPUIH;
B) TPOQWIbHBIC JUCTHI.

OrtBer:
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2. CKOpOCTB pC3aHusA HOKHHUIIAMU MCTAJINIMYCCKUX JIMCTOB 3aBUCHUT OT:

a) HaJIW4Us OKaJIWHBI HA JIUCTE; 0) perymmpoBKH BEPXHETO HOXKA;

B) TOJIIHUHBI 00pabaThIBa@MOTr0 MaTepuaa.

OtBeT:
|. PaGoTa c pucyHkamu:
1. Onpenenurte Mo PUCYHKY THIT HOXKHUIL U TTOIUIINATE
Hoorcnuyor Tun HoocHuy
a)
0)
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5.5 Texnnka 0€30MaACHOCTH NPHU pe3Ke U BbICEYKe MeTAJLIA

B MeramnooOpaboTke MPHKUMAIONIME CHIIBI 3HAYUTEIBHO OOJIBIINE, YeM
B JiepeBooOpaboTke. [loaTOMy 3aroToBKY Henwv3si yoepocueams pykou. Bmecto
ATOr'0 OHAa BCErJa JIOJDKHA OBITh HadedcHo 3adxcama ¢ muckax. Bo Bpems pezanus
3aroToBKa HarpeBaeTcs. [loBepXHOCTh TOJCTHIX 3aTOTOBOK MOXKET HA2Pe8aAmbCs 00
HeCKONbKUX comeH 2padycos 8 ob1acmu pe3anus, T03TOMY UMEETCs] PUCK TPaBMHU-
POBAHUS: NPUKOCHOBEHUE K IMOU 00IACTNU He3AUWULEHHBIMU PYKAMU MOJCEM NPU-
8ecmu K OYeHb CUTIbHbIM 0HCO2AM.

[Ipu mumdoBaHuM U pe3ke METAUIOB CO3JAI0TCA MPEACTABJISIONINE Onac-
HOCMb oCcmpble U 20psadue CMpyxcKu, TakuM o0pa3oM, Bcerja HY>KHO HaJeBaTh
3auiummble OUKU.

Pe3anue Metasnia conpoBOKIAACTCS SpOMKUMU U HenpusimHbuimu uiymamu. He-
NPEPHIBHOE BO3JCHCTBUE H3THUX IIYMOB CO BPEMEHEM BBI3BIBAET TIIIYXOTY.
[ToaToMy aOCONIOTHO HE0OXO00UMO UCNOIBL306AMb CPEOCHEA 3AUUMBL OP2AHO8
cyxa, 1axke NPy BBIOTHEHNHA KOPOTKUX MAIIMHHBIX OMEpalnid.

Hoorcnuyer 0115 pesku aucmoso2o mMmemania CYATAIOTCS. OUEHb OE€30M1aCHBIMU
ANEKTPOUHCTPYMEHTAMU [0 TMPUYMHE OTHOCHUTEIBHO HEOOJBIIOTro pa3Mepa
ux ocHacTku. OCHOBHAsA 0nacHoCmyb UCXOOUT OT OCHPBLIX KAk bpumea 3aycenyes
Ha Kpasx paspe3anuvix aucmos memaiia. [1103TOMy Hy)KHO HaJeBaTh 3au{UmHble
nepuamku v UCTIOJIb30BATh CIMAIbHOU 0ehiekmop (OTBOJUHK CTPYKKH), yCTAHOB-
JICHHBIN HA 3JIEKTPOUHCTPYMEHTE.

DIEKTPUICCKUC WHYPbl NUMAaHLsi HOKHUI] M BBICEUYHBIX HOKHHMI] ITOIBEPTa-
I0TCSl 3HAUUTENIBHOU depopmayuu u usnauusanuro (MIOBPEKICHUIO), TaK KaK OHU
9acTO COMPHUKACAIOTCS C OCTPBIMU KPOMKAMH Ha pa3pe3aeMbIX JHcTax Metaa. [1o
ATOW MPUYHUHE TEepe]] UCTIOIb30BAHNEM HOXHUI[ WUIH BBICEYHBIX HOXXHUI[ HYKHO
muamenvHo NPOGEPAMb COCHOAHUE WHYPA NUMAHUSA NEPed HAYaAI0M Padon bl
¢ HOMCHUWAMU.

JIucmoegvie, 6viceunvle W IPYTAC BUABI HOXHHI[ SIBISIOTCS O0BOIbHO
be30nacHvimMu, IOCKOJIBKY UX pedcyujue KpomKu umerom neooavuuue pazmepsi. Ciry-
YailHOe MPUKOCHOBEHHE K HOXAaM IMPAKTHYECKH HCKJIIOYECHO, a MPH BBICCUYKE —
BOOOIIE OTCYTCTBYET.

Bnusanue ¢popmul eviceuex na 6ezonacrnocmeo

IIpamoyeonvublii _nyaucon: Ghopma BbICEUYEK, MPOU3BEACHHBIX BBICEUHBIMU
HOKHUIIAMU C TIPSIMOYTOJIbHBIM ITyaHCOHOM, 58/151emcs PSIMOYTOJIbHON U IO3TOMY
B 3HAYUTENIbHOM cTeneHu bezonachot. ObpesKu 1e2Kko ymuiu3zuposanms.
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Kpyenwuii nyancon: dopma Bbic€UeK, MPOU3BEAEHHBIX BBICEUHBIMU HOKHU-
I[aMH C KPYTJIBIM ITyaHCOHOM, HE3aBUCUMO OT MIPHUHIIUIIA PE3AHUS, UMeem NOOKO80-
oopasnyto ¢opmy ¢ 3aocmpénuvimu Konyamu. Ocmpule KOHYbl MOTYT BbI3bIBATH
mpasemol. Obpe3ku ¢ OCTPBIMU KPOMKAMHU MO2Ym pa3iemamspcs B peeax MecTa
pacrojoxxeHus: 00pabaTbIBaeMOM JIeTalii, O3TOMY yOdjieHue OmxX0008 U Ux Ymuiu-
3ayusi HeoObX0OUMa Cpazy Hce Nocie OKOHUYAHUS PE3KU.
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5.6 [IpoBepka cTeneHH YCBOEHHSI MaTepHaJia

3aoanue 5.2

|. BoiOGepuTe 01MH NPaBUJIbHBIA OTBET U 00BeAUTE:
1. Kpyrisie myaHCOHBI ITepeTaunBaTh:
a) MOXHO; 0) Hemb3d;
B) TOJIBKO C IPUMEHEHUEM SMYIIbCHH.
Otger:
2. J171s1 BBICEUKH METOJIOM OOPATHOTO BBIJIABIUBAHUS UCTIOIB3YIOTCS ITyaHCOHBI:
a) TpEYroJibHbIE; 0) MOpPSIMOYTOJIBHBIE;
B) KpYTJIbIE.
Otger:

3. [Ins oxJtakIeHHsI peKylIero MHCTPYMEHTA B BBICEUHBIX HOKHHIIAX UCIOJIB3Y-
I0TCA:

a) BOJa; 0) CMa304YHO-OXJIAKIAIONIAs KUJIKOCTD;
B) TOCOJL.

OrtsBer: 0.

1. PadoTa ¢ Tad0auuamMu:

1. IlepeuncauTe BapuaHThI MU HO’KOBOYHOI'O TUIIA U 3AMMILUTE B KOJOHKY 2 Tal-
el 1:

Taomuma 1
Bapuanmur nun
1 2
[ 11161 HOKOBOYHOTO 1.
THIIA
2.

Ipumeuanue - Pexomenoyemcsa onpedenimo 8apuanmsl Ul N0 HAMYPALbHbIM 00pA3YaAM NUI.
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2. 3anuIIMTe Ha3HauYeHe MUJIBHOIO MOJI0THA JIOO3UKOBOH ITHIIBI AJIs1 TIPOITAJIOB
MCTAJlJIa B 3aBUCUMOCTH OT IT'COMCTPUHU 3}76BCB. 3anoaHuTe KOJIOHKY 2 Ta6JII/IIII)I 2:

Tabmuia 2

I'eomempus (naumenosanue) 3yoves Hasnauenue nonommua ons nponunos

1 2

3y0ns (hpe3epoBaHHbIE, pa3BeACHHBIC

3yObst ppe3epoBaHHBIC, BOJTHUCTHIC

HpuMettaHue - Pekomeﬁdyemc;z BbINOIHAMb 3A0aHUE NO HamypajaibHbIM 06pa3uaM NUJIbHBIX NO-
JIOMEH.

3. B mycThie K0IOHKM TaONUIIB 3 3aMUIITUTE TPYTITHI BHICEYHBIX HOKHHUII

Tabnuua 3 — ['pynnbl BBICEUHBIX HOMXKHHUIL

BbiceuHbIe HOKHHMIIBI

235



4. B 3aBHCHMOCTH OT BUIa MPUMEHSIEMOTO ITyaHCOHA OMIPEICITUTE opMy 8biCeUKU
Y 3aIUIIUTE B KOJOHKY 2 TaOIHIIBI 4:

Tabauma 4

Buo nyancona Dopma eviceuxu

1 2

a) Kpyrmbrit a)

0) [IpssmoyTonbHBIN 0)
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6 DJIEKTPOUHCTPYMEHTDI JJIA HIVIMPOBAHUSA
METAJIJIA

6.1 Moayas 8 «llnudgoBanuey»

YueOnblii MaTepuas 8

HInudoBanne MOBEpPXHOCTEH SBISETCS CaMbIM PAaCHpPOCTPAHEHHBIM BHIOM
NI QOBAIBHBIX pa0oT. JlaHHBII MeTOT 00pa0OTKH HMCHOJB3YETCs ISl YIy4YlIeHUs
KaueCcTBa MOBEPXHOCTHU U MOATOTOBKH JeTAJIeH K JanbHeel oopaboTke.

HlnudoBanue — 3mo memoo odpadbomKu co cmpysHcKkoodpazoeanuem, npu
KOTOPOM PEXKYIIHE KPOMKH a0pa3uBHOIO 3€pHa OYEHb MalieHbkue. Pazmep nomyya-
IOIUXCSL MPU 00pabOTKe Marepuana CTPYKEK CPaBHUM C YaCTUIIAMH TIBLIH,
Y TI0O3TOMY MX YaCTO Ha3bIBAIOT NUIU(OBAILHON MBUIBIO.

6.1.1 Buabl uuingoBKu

Texnomnoruto nuMdoBanus pa3aeisioT B 3aBUCUMOCTH OT OT/AEIbHBIX METO-
0B NUTHMGOBAHUS U OOBIYHO PA3IUYAIOT MPU ZPYRNbL, TIPU ITOM UMEIOTCS B BUIY
OOBIYHBIE TIPOLIECCHI MITU(OBAHNUS:

1. Ompesanue wrughosanbHvlm Kpy2om

OTtpe3anune nudoBaIbLHBIM KPYTOM (puc. 6.1a) penHa3zHadaeTcs i pa3pe-
3aHMS Ha YacTH JeTalleld U3 CTalld, CEpPOro YyryHa, IIBETHBIX METAJUIOB U TOPHBIX
nopoA. K orpesannto num@oBaibHBIM KPYTOM NPEIBSIBIISIOTCS TE K€ CaMble Tpe-
OOBaHMSI, YTO M K PE3aHHUIO TTOCPEICTBOM ITHIIHI.

IIpoyecc oenenus mamepuana myTeM NLTUGOBAHUS TOTYYHI HA3BaHHUE OM-
pe3Hol waugosKky Uiy rayOuHHOTO numudoBaHuss. Ompesnas winupoeka Ciyxut
TUTSL pa3oeiieHusi Mamepuaios U mopyeeanus 3a2omogok. 1o cpaBHEHHUIO C APyTUMHU
MeToAaMH 00pe3KH, HalpUMEp, PACTIMIIKOW WIIM Ta30BOU pE3KOU, ompesHoe uiugo-
8aHUe N0360JAem NOJYYUMb NOBEPXHOCHb DOJlee 8bICOKO20 Kaiecmad.

2. Q00upounoe winugosanue
OO6aupPOYHBIM WJIM YEPHOBBIM NITM(OBAaHUEM Ha3bIBaCTCS NUIU(OBAHUE 00B-

CKTa IIIJ'II/I(bOBaHI/I}I C ICJIbIO BbIPpaBHHBAHUA HIHH(I)yeMOﬁ IMOBECPXHOCTH, B CaMOM
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IIMPOKOM CMBICIIE 00IUPOYHOE IITHU(POBAHHE MOKHO CPaBHUTH ¢ 00pabOTKOM MO-
BEPXHOCTHU HAITMIEHUKOM.

3. IllTnughoska nosepxnocmu
[IInmudoBka MOBEpXHOCTH (puc. 6.16) MOKET OBbITh, B CBOIO OUEPElh, MTOJIPa3-

JiefieHa Ha 3aTauMBaroliee NUundoBaHue, B MPOILecce KOTOPOTro OCYIIECTBISETCS 3a-
TOYKa PEXYIIUX UHCTPYMEHTOB, BXO/SIINX B COCTaB CMEHHOW OCHACTKH, U Ha CO0-
CTBEHHO HUIN(OBAHNE OBEPXHOCTH, PEAHAZHAYCHHOE JJISl TOJTUPOBAHUS U IILTHU-
(doBaHMS TOBEPXHOCTEH.

a) 0)
a - ompesHoe uliugosanue (abpazusHas ompeska), 6 - nogepxHocmuoe uinugosarue

Pucynox 6.1 — llnugposanue

Cpenu ocHosHbix Kpumepues oyeHKu Tpoliecca PydyHOU NUTM(OBKU MOXKHO
BBIJICIIUTD:

—  Kauecmeo wnuhosanus;
— pe3yivmamsl 00pabOmMKU.

JlanHble JBa KpuUTEpHUs OmNpeneistoT 3P(EKTUBHOCTh HUCIOIb30BaHUS
CHEIUATN3UPOBAHHOTO MHCTPYMEHTA TSI NUTH(OBAHUS.

KauectBo muiudoBku. Kauecmso winughosxu v, COOTBETCTBEHHO, Ka4€CTBO
MOJTy4aeMOi TOBEPXHOCTH 3aBUCHUT HE TOJIBKO OT UCIIOIb3YEMOr0 UHCTPYMEHTA, HO
U OT CJIeyomuX (pakTopos:

—  Memooa waughosxu,
—  NPaKmuyecko20 Onbima UCHOJAHUMENsE padbom.
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I pexTUBHOCTHL padouero npouecca. IPPeKTUBHOCTH TPOBOAUMOI 00pa-
OOTKHM U PKOHOMHYHOCTS Tpoliecca NUTH(OBaHUS 3aBUCAT OT:

- (l6pa31/l8H020 mamepuania,

— muna Wﬂu¢06aﬂbHOZO uHcmpymernma,

— MouwHOoCcmu u/l]lu¢06a]le020 uHcmpymernma,

— IPSOHOMUYHOCMU WJZMQbO6aJZbHOZO UHCMPYMeEHMA.

6.1.2 AOpa3suBHBIe MATEPHAJIBI

AOpa3uBHBIA MaTepHall HANpPSIMYIH KOHTAKTHUpYyeT ¢ 0OpadaThiBaeMbIM
MaTepuanioM U (PaKTUUECKH BBINOJHAET (Ppe3epoBaHUE.

AGpa3uBHbBIE MaTEepHUAIIbl OBIBAIOT C OCHOBOU U 6€3 OCHOBYI.
Aobpa3zuenvie mamepuanvl ¢ 0OCHOBOU

Abpazuenvle mamepuaivl ¢ 0CHOB0U TIPUKPEIIICHBI K IIOBEPXHOCTH MaTepH-
ana-oCHOBBL. Marepuall OCHOBBI IIepelaeT JBIDKCHHE JJICKTPOMHCTPYMEHTA
aOpa3WBHOMY 3€pHY M 00CCIIEUMBACT €r0 MEXaHUYECKOE yaAep)KUBaHUE. AOpasuB-
HBI MaTepHal ¢ OCHOBOW HE M3MCHSET CBOM pa3Mephbl BO BPEMs JKCILTyaTallWu.
CkopoCcTh pe3aHus MW JMHEHHas CKOPOCTh OCTAalOTCS IOCTOSHHBIMH. Eciam
abpa3vBHAs MOBEPXHOCTD 3aTYIUISICTCS M3-32 TOTO, YTO 3€PHO BBIKPOIIUIOCH WU
3a0UJIOCH CHATBIM MaTepHaioM, a0pa3MBHBIN MaTEpHUall CTAHOBUTCS HETIPUTOTHBIM
JUTSI ICTIONTE30BAHMS.

B Tabmnuiie 6.1 npuBenens! popMbl MaTepraia-0CHOBBI a0pa3uBHOTO MaTepH-
aya, IpuMeHsieMble B T (MAaIIMHAX.

Tabnuma 6.1 - AGpa3uBHBIE MaTEpPHAIIBI C OCHOBOM TSI ITU(MAIITHH

dopma maTepuaza-oCHOBBI [Tpumenenue B nuMdmMarimaax
BeepooOpasnas VYrnoBas numdmanmHa
Kpyrnas VYrnosas nudmamHa
JlentooOpa3zHas JlenToyHas nuirdmamHa

AOpa3uBHBIE MaTepUabl, UCIIOJIb3yEMbIE B AJIEKTPOUHCTPYMEHTAX, B 0OJIb-
LIMHCTBE CIIy4aeB COCTOAT U3 CIEAYIOIIMX MAaTEPUATIOB:
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—  NPUPOOHO20 KOPYHOA,

—  Kapouoa KpemHusl,

—  OKCUOAQ antOMUHUSL

—  YUPKOHUEBO20 INIEKMPOKOPYHOA,
— anmasa.

B tabnure 6.2 npuBeneHpl OCHOBBI A0Pa3uBHOTO MaTepHaia, UX OCHOBHBIE
XapaKTePUCTHKHU B 00JIaCTh MPUMEHEHUSI.

Tabnuma 6.2 - AGpa3uBHBIE MAaTEPHAIIBI C OCHOBOM, UX XapaKTEPUCTUKH U 00JIaCTh MPH-
MEHEHHUS ™

OcHoBa abpa3uBHOTO XapakTepucTuKa OCHOBBI O06J1acTh IpUMEHEHUS
Marepuaia abpa3uBHOI0 MaTepHasa
1 2 3
Hertxkanprit numdoBais- HemnnotHo nepenseTeHHbIe st yucmogozo numugoa-
HBIM MaTepuan IUIACTUKOBBIE BOJIOKHA, B KOTO- | HUS JAKUPOBAaHHBIX IIOBEPX-
pble BHEPEHBI a0pa3uBHbIE Hoctel. [Ipumensercs 6 ye-

3epHa. [llnndoBansHbie TKAHK | 106bIX NUIH(DMAIIHHAX.
OYEHb MATKHU U JIETKO aJallTh-
PYIOTCS K H30THYTBIM ILTH(O-
BaJIbHBIM MTOBEPXHOCTSIM. X
CBOOOJIHAS CTPYKTYypa uje-
AIBbHO TOJIXOTUT 17151 abcopOu-
POBaHUS TIBLIH.

N3rorosnena u3 cnenuainbHol | Kak aOpa3uBHBIE JIEHTHI B
OyMaru WM TKaHEBOW OCHOBBI | JIeHMOYHbIX NUTA(MALIH-
U CBSI3YIOLIMX MaTepHajoB, HA | Hax.

KOTOpbIE HAaHECEHBI a0pa3uB-
Hble 3epHa. CrernuaibHbIe Mo-
KPBITHUS NPEIOTBPAIIAIOT
MpEKIeBPEMEHHOE 3a01BaHKe
abpa3uBHBIX 3epEeH U MPO/IjIe-
BAIOT CPOK CITY>KOBI mITu}Oo-
BaJIbHOUM Oymarm.

®ubpoBble NUTH(IUCTDI HMmeroT 0CHOBY U3 cripeccoBaH- | cronb3yroTcs BMecTe
HBIX U 00pa0OTaHHBIX XMMUYE- | C [JTACTUKOBBIMU TUCKAMH-
CKMMH peareHTaMH XJOMKOBBIX | MOAOUIBAMH B )2106bIX

BOJIOKOH, KOTOPBIE CIIY’KaT B nudmManmHax 1 9ucTo-
KavyeCcTBE MaTepHrana-OCHOBBI BOTO NUTU(GOBAHUS JTAKHPO-
Ji1s1 aOpa3MBHBIX 3€PEH. BaHHBIX OBEPXHOCTEM.
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Oxonuanue mabauywl 6.2

1

2

3

JlenectkoBblie (BeepooO-
pasHbie) NUIM(OBAIbHBIC

Kpyru

AOpa3uBHBIE TUTACTHHBI PacIIo-
JIOKEHBI B BUJIC TTEPEKPBIBAIO-
IIETO BHAXJIECTKY KPYyTrOBOTO
KOJIbLIa (TTOBEPX JPYT Ipyra
KaK KpOoBeJIbHAs Yepernuiia
(Beep).

B yenoswvix numudmanmnax.
[MpeumyiecTBo: nuUdoBa-
Hue 0e3 HarpeBa U HU3KHMA
LIyM.

* O npumeHsemvlx abPA3UBHBIX MAMEPUATLAX MONHCHO Y3HAMb 8 DIMUKEMKAX, 20€ YKA3AH
8U0 Mamepuaia, NpeoHasHaven ol 0Jisi 00pabomku, b0 UHGOPMAYUIO MOICHO HAUMU
8 Kamano2ax, 6blNyWeHHbIX U320MOSUMENAMU ADOPAZUBHBIX MAEPUATIO8.

Ecin abpazusnviii mamepuan u obpabamvigaemas nogepxHocms Hecosme-
cmumvl, TO aOpPA3UEHBIL MAmMepuanl compemcsi paHbllle CPOKa CIyKObI, OBICTPO
3abvemcs U OYIET paspyuier U CTAaHET UCMOYHUKOM ONACHOCY [T TIOJIb30BaTEIs.
Takske MOXET ObITh pa3pyllieHa WK MOBPEXIeHa 00padaThiBacMasi HOBEPXHOCTb.

B taGaure 6.3 npuBeneHB! TUITBI a0pa3UBHOTO MaTepraja 0€3 OCHOBBI, UX
OCHOBHBIE XapaKTEPUCTUKHU U 00JIaCTh MPUMEHEHUSI.
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Tabnuma 6.3- AGpa3uBHBIC MaTEpPHAIBI O€3 OCHOBBI

Tunsl abpazuBHOTO
MaTepuaia

XapakTepucTuka

OO6nacTe NpUMEHEHUS

OTtpesHble Kpyru

Kpyru ToHkmMe — TonmuHa
1 - 3 mm. BeicTpo pexyt. Uys-
CTBUTEJIbHBI K IEPEMEIIECHUIO.

Jns pesku meraiia B yano-
8blx TUTU(MAIITITHAX.

OOaupouHbIe KPyTH

[upuna kpyra 6 - 8 MM.

JI71s1 4epHOBOTO TIIOCKOTO
UUTM(OBAHUS B Y2/106bIX
nudmanmHax.

Yameunsle numdoBabHbIC
KpyTH

YameBuaabie NUTH(OBATBHBIC
nucku. Paboueit moBepxHo-
CTBIO SIBJISIETCS UX MEPETHSS
4acTh, a HE IIEPUMETP, KaK y
M (oBaIbHBIX TUCKOB.

J1st MOKpOTO HITU(OBAHUS
B )2/108bIX NITH(MaIINHAX.

AGpa3uBHbBIE MaTepUalibl MOTYT OBbITh 3aKPEIUICHBI B 3JIEKTPOMHCTPYMEHTAX

CIEAYIOUIUMHU CnOCcobamu ¢ nomowvio (maoa. 6.4):

— 3AIAHCUMOB UTU KpOHu/lmeZZH06;

—  NPUIUNAHUSA- TUNYYee COeOUHeHUe («TUNYUKa»),

— NpPpUuKjleuearus,

—  3amA2USAHUS 2AUKOII.

Abpa3usnvie nucmsl OOBIYHO 3aKPEIUISIIOTCS 3acuMamu, KOTOpbIE KPEnsTcs
«IUIYYKaMu» WIN TPUKIEUBAIOTCS. JucKkosblii abpa3ugHblil mamepuan OObIYHO 3a-
mseusaemcs cavkou. B pomayuonnvix mmudoBaIbHBIX MalIMHAX ()2108b1X WLTUGPD-

Mawunax) abpa3suBHBIA MaTepUaIl 3aKPEILISCTCS MyTEM €TI0 3amAcUBAHUS 2ALIKOU.
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Tabmuma 6.4 - CiocoObI KperyieHns abpa3uBHOTO MaTepuasa

Bunape! kpernnenus

Crioco0bI KperuieHus

IIpenmyiuecrBa

Henocratku

1. 3axxum

JlucTel nutdoBaIbHOM OY-
Maru Kpensarcs ajs nuigo-
BaHUS IIOCPEICTBOM ITO/I-
NPY>KUHHBIX KPOHIITEHHOB
WIN 32KHUMOB

JlemeBbie abpa3uB-
HBIC MaTepPHAaJIbI

YMeHnbiienue pado-
4Yel OBEPXHOCTH
U3-3a 38KUMHOTO
yCTpoOicTBa

2. Jlunydee coenu-

HCHHUC

Hannyumuit Mmeron kperuie-
Hus U1 nudmamms. A-
re3UOHHAs CBA3b 00ecIeyu-
BAETCS C IIOMOILBIO <JIH-
YUK,

Her ymenpmenus
paboueii moBepX-
HOCTH, TIPOCTOE 00-
CIIy>)KMBaHHE, JIETKO
KpersiTes gaxe ao-
pa3uBHBIE IJ1a-
CTHHBI C PBaHBIMHU
KPOMKaMH.

Bricokas cTou-
MOCTb.

JIuctel nundoBambHOM Oy-
Maru NpuKJIeHBarOTCs HEelo-
CPEICTBEHHO Ha ILITU(O-
BaJIbHYIO IIJIACTUHY C IIOMO-
L0 JIMIIKOW a3P0O30JIH WU
CaMOKIJIEIONIEICS OCHOBEI.

Ouens xoportiee
COEIMHEHHE

YUyBCTBUTEIBHO K 3a-
IPA3HEHUIO, TPYJHO
UCIIOJIB30BaTh, HE
JKOJIOTMYHO.

4. 3aTaruBanue
ramkou

TUNUYHBIA METON KpETLIIE-
HUS 1JI pOMAayUuOHHbIX
MG OBATIBHBIX MAIIIKH.
AGpa3uBHas OCHACTKa
(06b14HO UM (OBATIEHBIE
WM OTPE3HbIE IUCKH) 3aTH-
TUBAIOTCS C IIOMOILBIO
(bnaH1a HA BEIyIIEM BaJie
ANEKTPOMHCTPYMEHTA.

be3zonachas pabora
Jla’Ke TIPU BBICOKHX
YPOBHSIX MPOU3BO-
TMTEIHHOCTH U
CKOPOCTH.

TexHUYEeCKH CIOXK-
Hasa CUCTEMa KpCIl-
JICHUA.

Cumsonuueckue 0003HaAUeHUsI CBOUCME AOPA3UBHBIX MAMEPUANO8 OIS ULTU-
Gosanus u oopabamveleaemvlx Mamepuaios npusedeHvl 6 npuiaoxenuu K.
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6.1.3 3akpenasironuii maTepuaa 8

3aoanue 8.1

|. BoiOepuTe 01MH NPaBWIbHBII OTBET U 00BeIUTE:

1. luckoBbIit abpa3uBHBIN MaTepral 3aKpeIisieTCs B AJIEKTPOMHCTPYMEHT C TTIOMO-
HIbIO:

a) TMPUKICUBAHUS; 0) Baxuma;
B) 3aTATMBaHUS raiiku, r) JIAIYYKY;
OTaloH:
1. BbiOepuTe HeCKO0/IbKO NPABUJIBLHBIX OTBETOB U 00BeIUTE:

1. AGpa3uBHbBIE MaTEPHAIIbI, UCTIOJIb3YEMbIE B IUTM(OBAIILHON OCHACTKE, COCTOST
U3 CIIEIYIOIINX MaTEPHUANIOB:

a) anMas; 0) KapOum KpeMHHUs;
B) METAJUIMYCCKHUE 3epHa; r)  OKCHJ aTFOMHUHUS;
1) OKCHJI KaJus; €) TPUPOIHBIN KOPYHI;

K) IUPKOHUCBBIN JICKTPOKOPYH/I.

OTBeT:

I1l. YcTanoBuTE COOTBETCTBHE

1. YcranoBuTe COOTBETCTBHE (CTpEIKaMu) MEX Iy (OpMOi MaTepuana-oCHOBHI a0-
pa3uBHOTO MaTepurasa v € MPUMEHEHUEM B NITU(MAITHAX

dopma mamepuana-ocHo8bl IIpumenenue 6 winugosanbHvix
MawuHax
1. | BeepooOpaznas A. | JlenTouHas nuudmanmHa
2. | TpeyronbHas b. | Jlenprammdmaniuaa
3. | JlentooGpa3Has B. | YrnoBas numpmammna
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OtBeTt: | 1

V1

2. YCTaHOBUTE COOTBETCTBHUE (CTPEIIKAMK) MEKTy OCHOBOM aOpa3uBHOTO MaTepH-
aJla U €€ Ha3HAaYEeHUEM

Ocnosa abpa3zusnozo Ha3znauenue
mamepuana

1. | JlenectkoBas (BeepooOpazHasi) | A. | Jlyis Bpe3Horo nuidoBaHust
YIIM

2. | lnudoBanpHas Oymara b. | Yucroe umudoBanue gakupo-
BAaHHBIX MoBepxHocTen YIIIM

3. | Herkansrii mmmdoBaibHbIM B. | OxoHuaTenbHOE nUIH(pOBaHUE
MaTepual JI€HTOYHOM IITM(MAIIUHON
4. | OTpe3Hoi JUCK I'. | llnudoBanue 6e3 HarpeBa u

HU3KOro myma YIIM

OrtBeT:

V1l

ArlWIN|PF
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6.2 Moayab 9 «PoraunonHble HITHGMAIITHBI)

Y4eoublii MaTepuan 9

6.2.1 O0mme cBexeHNs

Ipunyun pabomol winugpoearbHo20 UHCMPYMeHma 3aKITI0YaeTCs 8 nepedaue
HEO0OXO0IUMOT0 ycunus (FHEPTUN) Ha WAUuhosaibHoe cpedcmao Py MaKCUMaJIbHOM
ynoOcTBe UCTIOIB30BaHuUs. [Ipr 3TOM Kakablid MITMGOBATEHBI HHCTPYMEHT pado-
TaeT 110 OJJHOMY U3 Cnoco0086:

— subpayus;

— eubpayus u epaujenue,
— @pawjenue;

—  Kpy2o8oe 08udiceHtue.

Ha ocHoBe 3THX croco6oB Bce NUIM(pOBaIbHbIE HHCTPYMEHTHI KIacCU(pUIIU-
PYIOTCSI Ha CJIEIYIOIIHME TUIIBI (CM. Ta0uI. 6.5):

- euﬁpauuonnbze Wﬂu¢08aﬂbﬂble Mailunovly

— IJKCcuemmpukKoebolie mﬂu¢06aﬂbﬂbl£’ Mmawilumnsvly
— pomauyuoHHblE mﬂu¢08aJleble MAUHbBL,

— JIeHmouHnbvle mﬂu¢06aﬂbﬂble MAUUHDL.

Ha ux ocHoBe ObUIH pa3paboTaHbl nOOMuUNblL UWIUGDOBATILHBIX MAUIUH U CTIC-
[HAAJIbHBIE TTPUCIIOCOOICHUSI.

Tabmuua 6.5- Buabl u Trmbsl numGOBaTEHBIX MAIIMH™

Tun waugosanvHol MauuHbl Tloomunuvl waugpoeanbHbIX MAUUH
BubGpanunonnsie nuindoBaibHbIe Bubpayuonnvie winugmawiunol
MaIluHBbI Henvmawnugpmawuno
DKCLIEHTPUKOBBIE NUTN(OBANIBHBIE | DKCYEHMPUKOBAS WUNUDOBANHASL MAUUHA CO CBODOOHOLI
MaITuHbI pomayuetl (co c60000HbIM 8paljeHIeM)

DKCYeHmpuUKo8as WauUpo8aIbHASL MAUWUHA C NPUHYOU-
menbHOoU pomayuetl (C NPUHYOUMeNlbHbIM 8PaljeHUeM)

Poranmonnsie mmudoBaabHbIE Ipsmvie winugmawiuno

MaIIHHbI Oo0Hopyunble yen06bie WUIUDMAUUHbL

Jl8ypyunvie yenoguvle winupmauiuns

Touuna ¢ 086yms WU o8aIbHLIMU KDY2aMU

JIeHTOYHEIE IJ_UII/I(l)OBaJ'IBHBIC Jlenmounvie I/l/Ulud)OBCUleble MAaAUUHbL

MAaIIHHbI Bapuownugmawuno

* B 0annom yuebHOM nocoOUU paccmampusaomes pomayuorHsle U 1eHmoyHbvle Waugosaisb-
Hble MAUUHDL.
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[Tpunumn paboTel pomayuonHvlX wiau@Mawuy OCHOBaH UCKIIIOUYUTENBHO Ha
pomayuu waugoanbHo2o Oucka, o0ECIICUUBAIOIICTO HOBLIUUEHHYIO NPOU3BOOU-
menbHOCMb UHCTPYMEHTA U 3¢hhexmusHyto oopabomxy boavuiux niowaoei. Poma-
YUOHHBIE WAUDMAUUHBL OTIINYAIOTCS YPE3BBIUAHHO BBICOKON 3(PPEKTUBHOCTHIO
yoanenus mamepuana. OIHAKO py4yHasi poTallMOHHAs 00paboTKa HE MO3BOJISET J0-
CTHYb TAKOTO BHICOKOTO KauecTBa oOpabaTeiBacMOl TOBEPXHOCTH, KaK MPU BUOpa-
ITUOHHOU IITHU(OBKE.

CpCI[I/I TUIINYHBIX POTAIIHOHHBIX III.]II/I(l)MaIIII/IH MOJKHO BBIACJINTD.

— C0B80eHHble (Mmouuna ¢ 08yMsa WaupKpyzamu);
— npamele,
— yenoevle.

6.2.2 CnBoeHHbIe NLTH(PMAIIHHBI

CnBoeHHble INTM(PMAIIHHBI (Mouuna ¢ 08yma waugkpyzamu) padoTaror
N0 MPUHUUITY KJIACCUYECKUX HUIM(POBATBHBIX CTAHKOB C MAIIMHHBIM IPHBOJIOM.
Kak npaBuio, OHM 3aKpEruISIIOTCS. Ha Ha/IeKHOM OCHOBAHMHM («OIOPHOU KOJIOJIKEY),
MO3TOMY MX YacCTO HAa3bIBAIOT «IIUTM(OBATBLHON KOJOAKOI». B oTnnuune ot npyrux
HUTH(QOBATBHBIX HHCTPYMEHTOB IUTM(MAIIUHBI JAHHOTO THIIA UCHOIb3YIOMCS 8 Ka-
yecmee CMmayuOHAPHbIX CMAHKOS.

Touuna c 0syma waughxpyzamu (08yXCmopoHHsis WIUPDOBATbHAS MAUUHA)
(puc. 6.2) COCTOSIT U3 JABUTATENSI IEPEMEHHOIO TOKA, K OCEBBIM I1andam KOTOPOro
MOJICOEMHEHBI NUTU(POBATBHBIE TUCKH (CITpaBa U cieBa). TOUMIIO 3aKpeIIsieTcs: Ha
TOKapHOM CTaHKE WJIM CIICIMAILHON Oorope Ha pabouel BbicoTe. TunuuHoi oo.1a-
CH1bI0 €20 NPUMEHEHUA SIBIISICTCS 3aTOUYKA U NTH(OBKA pad0YNX HHCTPYMEHTOB,
a TaKKe 3a4YHMCTKA U CHITHE 3ayCeHIleB C HEOOIBIINX JeTallel. 3a CYET UCTIOb30-
BAaHMS JIBUTATEJICN MEPEMEHHOr0 TOKA CKOPOCTh BPAIICHUSI ONPEEISETCS TUIIOM
AJIEKTPOJBUTATENISI M YACTOTOW MHUTAIOIIEH ceTh. [Ipr 4dacToTe NmuUTaromen ceTv
50 I'm yucao o6opoToB cocrarisier 2800-2900 06/MuH. BenencrBue 3aBUCUMOCTH
OT YaCTOThI CETH AJIEKTPOJIBUTaTENb, paccuuTaHHbIi Ha 50 11, HEMb3s MOAKIII0YATh
K ceTu ¢ yacTtoTou 60 I'1, Tak Kak 3TO BBI3BIBAET YBEIUUYECHUE CKOPOCTH MPUOIINU3U-
TeabHO 10 3600 00/MHH, YTO MOXKET MPUBET K NOBPEKIECHUIO NUTU(POBATBHBIX AHUC-
KOB.

247



1 - seimsdicHoll (3awumuslil) KOJHCYX, 2 - NPUBOOHOU O8ucamens, 3 - NPOMUBOUCKPOBOU IKPAH,
4 - winugosanvHuvlll Kpye, S— ynop, 6 - 0CHOBAHUE MAUUUHBL

Pucynox 6.2 - Touuno ¢ 0syms wnugprpyeamu (GBG 8 Professional)

TexHuveckHe XapaKTepUCTHKH TOYMJIA ¢ AByMs miudxpyramu GBG 8 Professional

HomunanbHas motpebiisiemast MOIIHOCTh, BT ..., 600
Yuciio 060poTOB X0JIOCTOr0 X014, MEH Y e, 2900
JINaMETP TITUDKPYTA, MM ..uutententeneenneeneenteaneaneanreaneennannenns 200
TONMIMHA TITADKPYTA, MM ..ottt et eeeee e eeeaeaes 25
[Tocamo9HbIH pa3sMep MITUDKPYTA, MM ..o..uvnreneenreanrenneaneennannnns 32
PazsMeP 3EPHA ....veeeiii e 24+60
Bt KT oottt 16,4

6.2.3 YrJoBble nunpMamMHbl 1J1s1 nUTHGOBaHUS MeTa/Ia

OcHOBHBIC CBeZIcHUS 00 YIIIOBBIX NUIM(PMaIIMHAX MPUBEACHBI B MOIpa3/Ieie
5.2.2. OHH, KpoMe Pe3KH METAUIMUECKUX TPyO, apMaTyphl, YTOJIKOB, JIICTOB Yep-
HOTO METaJljla, TaKKe MPHUTOIHBI IS KpalleBaHMs, OOMUPKH W NIITU(OBAHUS Me-
Tasuia.

Kpayesanuem wna3piBaroT 00pabOTKY MOBEPXHOCTH JI€Tajed MPH TOMOIIU
Bpamaronmxcs metok. Kpaiepanue ncronb3yeTcss B Ka4eCTBE MOATOTOBUTEIBHON
onepanuu (Kak MpaBuiIo, OYUCTKH) Mepe Mocieayromein oopadboTKo 1eTann uiu
JUTSl OKOHYATEITbHOM OTACIIKU TTOBEPXHOCTH.

JIist ynaneHusi pKaBYMHBI M CTapOW KPACKW TpEeAHA3HAYEHBI wWemxu U3

CcmanvHou nPoeoaoKu (puc. 6.3), OTHOCSIIHMECS K YHCia UHCTPYMEHTOB U3 CMEHHOM
OCHACTKH.
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1 — kucmesas wemka, 2 — Konvyesas wemka ¢ X60CMOBUKOM, 3 — Kpyaias ujemka ¢ X0Cmo-
BUKOM, 4 — Kpyenas wemka u3z nyykos 6umotl npo8oIoKuU, € pe3b0oll, 5 — Kolbyesas wemka u3
NYYKO08 8UMOLL NPOBOIOKU, C pe3bOOll

Pucynok 6.3 — [l]emku

IIéTKku A1 YIJIOBBIX NI (pMaIH

HoBrrit ACCOPTUMCHT LICTOK IOAXOOUT AJIAA BCCX z[peneﬁ H YTJIOBBIX H_IJ'II/I(i)-
MalllhH, IIO3BOJIAOT 06pa6aTBIBaTB BCC BHUABI MCTAJINIMYCCKHUX HOBerHOCTeI\/JI.
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OT/M4He WEeToK 0T APYIUX MPUHALIEKHOCTEH

=> JlenecTKoBEIe \
nUTHGKPYTH

=>» O6AUpPOYHBIi prr> => AOGpa3uBsbl

=> [lonupoBanbHbIN
kpyr (fleece) /

=> Vpanser BepXHUH ciei
o0OpabaTeiBaEMOro mMare-
puana

=> Illlerku => HeaOpa3uBHblii
MarepHai

=>» OyuIaeT NOBEPXHOCTh
U3JICNUsl, HE CHUMAs
€ro BEpXHUH CIIoU

XapakTepucTHKa U IPUMEHEHNe MIETOK

1) YpoBHH KeCTKOCTH

TUPOBAHUA

Bumas npoe6oioKa: MCHbIIC ) XECCTKOCTHU

[ToaxoauT st pa3IMYHBIX 33124, HAPUMED, yIATCHHUE
KpacKH, p>KaBUMHBI, OYUCTKH ONaTyOKu U (acagos, yaaie-
HUS 3ayCEHIIEB, OKAJIMHBI, IPUIAHUS IEPOXOBATOCTH, Ma-

Ilyuku éumoii npoeonoku: OobIIE )KECTKOCTH.

HO)IXO)II/IT AJI1 OYUCTKHU CUJIBHO 3arpsA3HCHHBIX ITIOBEPXHO-
CTGfI, HalpuMmep, AJid yAaJICHUS TOJICTBIX CJIOCB pPKaBUUHBIL
WM aHTUKOPPO3MOHHOT'O IMMOKPBITUSA, CHATHUSA JTAKOKpaACOU-
HOI'0O MOKPBITHA C METaJlJIa, 3a4YUCTKH CBAPHBIX IIBOB
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Kpyznaa wemka, nepicageiixa

[IpennaznaueHa 7Sl BBITIOJHEHHsSI CIIOKHBIX paboOT Ha Me-
TAJUTMYECKUX TOBEPXHOCTAX (HEp)KaBerollas CTallb, aJlo-
MUHUH U [IBETHBIC METAJIbI) CPEAHEH 1 OOJIBIIION IO,
HaIpUMep, yJAJCHUs TOJICTBIX CJIOEB PXKABUMHbBI, CHATHS
JTAKOKPACOYHOTO MOKPBITHSI.

Kpyznasa wemka, namynuposannas

[Ipenna3zHaueHa 1Jis BBITIOJHEHUS JIETKUX pabOT M paboT
CpeIHeW CIOXHOCTH Ha METAUTMYeCKUX MOBEPXHOCTSX
(uepHBIE M IIBETHbIE METAJUIbI) CpeiHed U OOJBIION ILIo-
a1, HAIpUMEp, U YIAAJICHHUS TIOKPBHITHH M PKABUUHBI,
OUYHUCTKH ONMaTyOOUYHBIX JOCOK U (acagoB, NpUIAHUS IIEPO-
XOBaTOCTH, MAaTUPOBAHUS, CHATHS JIAKOKPACOUHBIX MOKPHI-
THUH.

[Togxoaut amnst yriaoBeIX nutuMamuH ¢ pe3pdoit M 10 umu
M 14

Ilpeumyuwgecmeo: 3amuta OT KOPPO3UH Oarogapsi JaTyHH-
POBAHHOM IPOBOJIOKE.

2) ®opmbl H pa3Mepsbl ETOK

[IleTkn B OCHOBHOM HCIIOJIB3YIOTCS TpU paboTe YIrIIOBOW NIIHM(MAIIMHON
(85 %), a Taxxe apenbio (15 %) (cMm. Tabnuiy 6.6)

Tabnuna 6.6 — Bupsl eTOK, IpUMEHSEMBbIE B AIEKTPOMHCTPYMEHTAX

WNHucTpymeHT Yameunsie JuckoBsie Konycubie | Kucresble meTkn
LIETKU HIETKU LIETKH
1 2 3 4 5

VYrioBas mMQmanHa
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Oxkonuanue mabauywl 6.6

1 2 3 4 5
Jlist o6pa- Jlist o6pa- Jist o6pa- st 06paboTku
O00TKM T7aa- | 60TKHU pedep, | OOTKH pedep, | OYeHb TPYAHOIO-
KHX MOBEpX- | YIJIOB, Ma30B | YIJIOB, Ma30B | CTYIHBIX MOBEPX-
HOCTEW pa3- | M MEHBIIUX | U MEHBIIUX HOCTEH
HBIX pa3Me- | MOBEPXHO- TPYAHOO-
poB cren CTYIHBIX I10-

BEPXHOCTEH

3) O6paboTKa pa3IHYHBIX MATEPHAJIOB

bnar oJapsA pa3sHbIM MaTCpHaliaM IIPOBOJOKHU (CTaJ'IB, HCpPIKaBCromasa CTajb,
JIAaTYHb, HCﬁHOH) IIoAXO0AUT OJIA BCCX H€O6XOI[I/IMBIX pa60T:

INOX: myst 06paboTKkH HepKaBeroIel CTalu, aTlOMUHUS U I[BET-
HBIX METAJIIIOB

Cranb: 11t 00pabOTKHU cTanu

JlatyHnb: 1 06paboTKu cTanu (3amura OT KOppo3uu Oyaronapsi
JATYHUPOBAHHOM MPOBOJIOKE)

Heiinon: 1151 00pabOTKH APEBECUHBI

4) llonck HYKHO¥ IIETKH MPHU MOMOIIM IIBETOBOI0 KO/A

KpacHbprii: CuHnii: 3eneHbIi:
Buras cranbnas npo- I1yuxu BUTOM ITPOBO- Buras wnu ny4yku Bu-
BOJIOKA JIOKH TOHN IIPOBOJIOKH U3 HE-

prKaBEIOLLEH CTaIn

O6o0maroime XapakTepUCTUKU MPOBOJIOYHBIX HIETOK MPUBEACHBI HA pPU-
cyHke 6.4.

252



[Be pasHblie pe3bbbl
WUpeanbHoe pelueHve ans
YrAOBbIX WAUPMaLLMH U apenei

Heckonbko BUAO0B LWETOK
C pasHbIMK AMaMeTpamu: AeanbHO ANs
obpaboTku nobbix aetanem

E — e 3B

Butasa npoBonoKa u ny4uku

BUTOI NPOBONOKM

OnTumanbHoe pelleHue ansa rpy6oi
n 6epexHolt obpaboTku

I (N

6 creneHei TONLWMHBI NPOBO/IOKM
Obecneunator 6 ypoBHel xecTKocTH

Pezbba M14 6mm xsocToBuK

PasHble maTepuasibl NPOBONOKM
ana 06paboTku Nobbix
usaenni

0:2mMi.aae 0.8mm

HeiinoH
cranb

Pucynok 6.4 — Obobwarowue xapaxmepucmuxu nPoBOIOYHBIX WemoK
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6.2.3.1 llpunaanexunocTu 1Js nIngoBaHUS MeTaLIa

Yraosbie nmugmammuasl GWS 7 — GWS 15 Professional (720-1500 Br)

Ynanenue
pP’KaBYMHBI

Hlaudoanne /
o0aupanue

Pe3ka

Yamreunnie MICTKHU

® BOSCH

-66I[I/IpO‘IHI>Ie KpYyTrH

OTpe3HLIe va -

o ¢ B

JlenecTkoBbIe nUTA(D-
KpYTH

@ BOSCH : \

=3
2230 i

AnMa3Hble OTpE3HbIE
KpYT'H

CucremMsl
nbLIeyaaJeHust

TapenbyaThlil Kpyr Ha
JIUTTYYKE

OrnopHas Tapenka

mudaucTe

®ubpoBbIe NITUPKPYTH
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(2200-2600 Br)

Yraossle mmugmamuabsl GWS 22 — GWS 26 Professional

Ynanenue
P’KaBYMHBI

IHlaudoanue

Yarreudple IETKA

-O6I[I/Ip011HLIe KpYyTru

P 403

OfpesHLIe Kpyru

JIMCKOBBIE IIETKH

JlenecTroBbie nuTH(D-
KpYTu

) BOSCH N .

2
2230 i

AsnMasHbie OTpE3HbIE
KpYyTu

CucremMsl
nbLIeyaaJdeHust

KonycHrble uareunble
nuTHKPyTH

K cucremHbIM MPUHAIJICIKHOCTAM JJIA YIJTIOBBIX HIJ'II/I(l)OBaJ'IBHBIX MalllMH OT-

HOCATCA:

—  3auumHble KOXCYXu Oe3 KpblluKu 01 WIUGOBaAHUSA,

OnopHas Tapenka

®ubpossle NUTHGKPYTH

—  KI0Y ROO 08a omeepcmus OJisl Yei08blX WAUDMAUUH,

—  3a%CuMHble 2auKU 0Jis Y2080 WAUGMauuHbL;
—  3auuma Oas pyK O Yea08blX WAUPMAUUH,
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— Kpyenas eauika ¢ gaanyesot pezvoou M 14;

— OnopHulll (hrarey 05 Yelo8ulX WIUDMAUUH,

— wWémKu OJisl Y2n080U WAUPMAUUHDL,

— ONOpHAs MapenKa ¢ X60CMOBUKOM Ollsl Opelel;

— mapenvuamolii Kpye Ha JTunyyKe;

— OnopHas mapenxa oas hubpoevIX WIUGIUCIOE 8 KOMNIEKme C 2AUKOU,

— mapenka 01 WAUGIUCMO8 Ha OYMANCHOU OCHOBe C KpeNnlieHueM Ha JunyyKe;
— mapenvuamolii Kpye Ha JTunyyKe;

— 060upounsie kpyeu, noryeudkue —\Vibration Control;

— 000upounvie kpyeu «Expert for Metaly,

— Jnenecmrosvie uiugrpyeu «Best for Metaly, npsamoe/venosoe ucnonnenue —

EN 13743;

— Jenecmrosvle uinugrpyeu «Best for Inox», npsamoe/yenosoe ucnonnenue —EN
13743;

— Jenecmrosvle waugkpyeu «EXpert for Metaly, npsimoe/yvenosoe ucnonnenue
—EN 13743;

— @ubposvie waugrpyeu «Best for Inoxy —EN 13743,

— @ubpossie wiaugxpyeu « Best for Metaly —EN 13743,

— @ubposvie waugrpyeu «Expert for Metaly —EN 13743 »
— 3ayucmuoul kpye «Best for Inoxy, 50 m/c;

— 3ayucmuoul kpye «Best for Metal» 50 m/c;

— sounounviii kpye SCM «Best for Inox», 50 m/c

Sawgumnalil Koxycyx 0e3 KpuluiKu 011 wiauosanus

3amuTHBIN KOXKYX 0€3 KpbIKU (puc. 6.5) npeaHa3HaueH s CTaHAapTHBIX
00IMpOYHBbIX U NITU(GOBATBHBIX PA0OT C yCTPONCTBOM OBICTPON MEPEeCTaHOBKH
W 3aKperuieHus 0e3 UCIO0Ib30BaHU HUHCTPYMEHTA.

a — 0151 000UpPOUHBIX KpY20e ouamempom 125 um; 6 — 01 000UpOUHBIX KPY208 OUAMEMPOM
230 mm

Pucynox 6.5 — 3awummusiii koxcyx 6e3 Kpoluku 015 waughosanus
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Knrwou noo 0ea omeepcmus 015 y2inoewvix wiau@mauiun

[TpsiMoit pOKKOBBII KITFOY TIOJ 1BA OTBEPCTHS (puc. 6.6) mpenHa3HA4YeH s
KpeIUJICHUS JTFOOBIX KPYTOB Ha YIIIOBOW NUtH(MaIIIHE.

Pucynox 6.6 — Kntou noo 0ea omeepcmuist 0115 y2106blX WAUDMauiuH

3axicumnan 2aiKa 01 y2i060i Waumauiunol

breicTpozaxumnas raiika SDS-clic M 14 (puc. 6.7) moaxoauT sl BCEX yrio-
BBIX IITU(MAIINH ¢ pe3b00it M 14 (aymHa 1OCTYITHON pe3b0bl, BEICTYITAIONICH HAl
CaMBbIM TOJICTBIM HHCTPYMEHTOM, OoJiee 6 MMm).

Ykazanue: ueHTpupoBaHHE Kpyra CJeAyeT BBINOIHATH IO OMOPHOMY
dbnaHIy, a HE IO TaiiKe.

Pucynox 6.7 — Boicmposadicumnas 2aiika SDS-clic

3awguma 014 pyK 6 y2i106blX WAUPMAUMUHAX

BamuTtHas ckoba (puc. 6.8) mpeaHazHAvyeHA IS 3aIIUTHI PYK MPH padboTe
C PE3WHOBOM TapeNIKOW JUIs BCeX YMIOBbIX Hnumdmamnud Bosch B komOunHammm
C JIOTIOJTHUTEIIbHON PYKOSTKOM.
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Pucynox 6.8 — 3awumnasn ckoba

Kpyznasa zaiika c ¢pranyegoii pezvooiu M 14

3akuMHas raiika (puc. 6.9) npeaHa3HadeHa IS BCEX KPYTOB THAMETPOM
115-230 mm.

Pucynox 6.9 - Kpyenas eaiika c ¢hranyesotl pe3vooti M 14

Onopubutii hnaney 014 y2io06vix wiau@mamiun

Omnopueiit pranen 17 pe3bOsl M 14 (puc. 6.10) npennaznaueH 1j1s Kperie-
HUS BCeX KpyroB nuameTpom 115-150 mm.

Pucynox 6.10 - Onopuwiii praney ons pesvoovr M 14
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http://www.bosch-pt.com/ru/ru/accocs/prodimgvp/41502

Onopnasa mapenka ¢ X60Cmo8uKom 0141 openeil

Omnopnas Tapenka (puc 6.11) mpenHasHadeHa IS KPETUICHUsI aOpa3suBHOTO
Kpyra quaMeTpom 125 M.

Pucynox 6.11- Onopnas mapenka

Tapenvuamotii Kpy2 Ha AunyyKe

Tapenka c numydykoi (puc. 6.12) npenHa3zHayeHa sl abpa3suBHOIO MaTepH-
ana guameTpom 125 mm.

Pucynox 6.12- Tapenvuamulil Kpye Ha aunyuke

Onopnasa mapenka ona uopoevix winupaucmoe 6 Komniaexkme ¢ 2aiKoil

Omnopnas tapesnka (puc. 6.13) ¢ guanneBoit pe3r6oit M 14 1 MakcuManbHOU
yacToToii Bpamenus 12 500 Mun BIIEpKMBAET BBICOKHME TEMIIEPATYPHI, 00€eCIIe-
YUBAET OTIIMYHYIO NIABHOCb X00d, NPOYHOCHIb.
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Pucynox 6.13- Onopuas mapenxa

Tapenka ona waughaucmoe na OyMaxrcHoll 0CHo8e ¢ KpenieHuem Ha iu-
nyuxe

TapenbuaThlif Kpyr Ha TUNyuYKe (puc. 6.14).

®nannesas pessbda M 14, makcumanbsHas yactora Bpamenus 12 500 mun™t,

Pucynox 6.14 - Tapenvuamewiii kKpye na 1unyyke

O60upounvie Kpyzu, noayzuokue —\ibration Control

[Tomyrubkue o6aupodHbIe KPYTH (puc. 6.15a) mpenHa3HAYCHBI IS JETKUX
00MpouHbIX padboT. braromapst cBoei THOKOCTH ONITUMAITLHO TIOAXOAT JJ1st 0Opa-
OOTKM HM30THYTHIX MOBEpXHOCTEH. JlOMONHUTEIbHBIE MPEUMYIIECTBA: CHUYKEHUE
BUOpAIMK U 1IyMa, HE3HAUYUTENbHBII HarpeB Mpu HUIMGOBaHUU (ITPAKTUYECKH Oe3
WU3MEHEHUS 1IBeTa MOBEPXHOCTU 00pabaTbiBaeMoro marepuana). Her Heooxoammo-
CTH UCTIOJIL30BaHUS OMIOPHOU Tapenku. [IpuMensroTes A 00paboTKH HepKaBero-
1ieil craiu, MeTania u alTlOMUHUS.
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BOSCH

expert£&Metal
+44++

6180 x 3,0 22,23 mm
WA 46 BF
Fe/S/CI<0,1%

#115%4,0%22,23mit EN12413 + ©
. Ba%Tx%itx%" ' Madein Slovenia

a - nonyeuokuu kpye WA 46 BF; 6 — kpye «Expert for Metaly A 30 T BF

Pucynok 6.15 — Ob60oupounsvie kpyeu

0o00upounwvie kpyzu «Expert for Metal»

OO6aupovHbIe KPYTH MO METaTy (puc. 6.156) npenHa3Ha4YeHbl JJISI PyYHBIX
YTJIOBBIX NMUIM(MAIIMH TIPU BBICOKUX NPEIBIBIIEMBIX TPEOOBAHUSAX K 00paboTKe.
MakcumanbHasi OKpykHast CKOpocTh — 80 M/c (B 3aBUCHMOCTH OT 4acTOTHI Bpallie-
HUS U AUaMEeTpa Kpyra).

Oob0oupounsvie kpyzu «Expert for In0xX»

OO6aupovHbIe KPYTH 1O HEPIKaBEIOIIEH CTaIM MpeTHA3HAYCHBI JJI PYyYHBIX
YTJIOBBIX NMUIM(MAIIMH TTPU BBICOKUX MPEIBIBIIEMBIX TPEOOBAHUSAX K 00paboTKe.
MaxkcumanbHasi OKpy>KHast CKOpOCTh — 80 M/C (B 3aBUCUMOCTH OT YaCTOThI BpaIlle-
HUS U TUaMETpa Kpyra).

Jlenecmkoevie waugpxpyzu «Best for Metaly —EN 13743

JlenectkoBbie nuudkpyru «Best for Metal» (puc. 6.16) ocobenHo moaxoasr
11t 06pabOTKK BHICOKOKAUYECTBEHHOM CTaJIM, CTAIH, YyT'yHa U JIMCTOBOM CTAaJIH.
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a — npiamoe UCnoJjiHenue, o — y2l1060€ UCNnoJIHeRHUue

Pucynok 6.16 - Jlenecmroswvie winugrpyeu «Best for Metal»

e Bricokas mpou3BOAUTENHLHOCTE O1arogaps IUPKOHOBOMY KOPYHIY/KOPYHIY
MOBBIIIEHHON YACTOTHI. CO CBA3YIOIINM COCTABOM M3 CHHTETUYECKON CMOJIBI,
MPOYHAs XJIOMYaTOOyMaxKHast TKaHb (TUI Y X) U BBICOKOAKTUBHOE MOKPHITHE;

e [locToSHHO BBICOKAsI MPOU3BOIUTEIILHOCT ChEMA U JOJITUNA CPOK CITYKOBI;

e JlenecTkoBbIil MIMUGKPYT: C MIACTUKOBON MPOKIATKON (MPSIMOE UCIOJIHE-
HUE), C MPOKJIAJKON U3 CTEKIIOBOJIOKHA (YTIIOBOE UCTIOJTHEHUE);

o [IpsimMoe ucnosiHeHne — 7151 NUTMQPOBAHUS TTOBEPXHOCTEH U 00pabOTKHU CcBap-
HBIX IIBOB C YCTAHOBOYHBIM yIJIOM 5°—15°;

e VYT1II0BOE UCTIOJIHEHUE — JIJIE 00pa0OTKU KPOMOK/CBAPHBIX IITBOB U LT (OBA-
HUS IOBEPXHOCTEN C YCTAHOBOYHBIM yTiioM 15°-25°.

Jlenecmkosuvie wnugpkpyeu «Best for Inox» —EN 13743

JlenectroBbie numpkpyru «Best for Inox» (puc. 6.17) ocobeHHO MOAXOIAT
1151 00paboTKK Heprkaperomien ctanmu (Inox).
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a) 0)

a — npiamoe UCnoJjiHenue, o — y2l1060€ UCnoJIHerHue

Pucynok 6.17 - Jlenecmroswvie wnugpkpyeu «Best for Inox»

e Bricokas nmpou3BOAUTENBHOCTH OJlaroapsi MUPKOHOBOMY KopyHy. Co CBS-
3YIOIIAM COCTaBOM M3 CUHTETUYECKON CMOJIBI, TPOYHAsA X-TKaHb U BBICOKO-
aKTUBHOE TTOKPBITHE;

e [locTosSTHHO BBICOKAS MPOU3BOIUTEIHHOCTh ChEMA U JOJTHI CPOK CITY)KOBI,

e JlenecTkoBbIi MUIM(KPYT C MPOKIIAIKON U3 CTEKIOBOJIOKHA,

o [Ipsmoe ucnonHenune — s nUTMGOBaHUS MOBEPXHOCTENH 1 00pabOTKH CBap-
HBIX IIBOB C YCTAHOBOYHBIM yIJIOM 5°—15°;

¢ VYTIJI0BOE UCTIOJIHEHHE — JIJTs UTH(OBAHMS MTOBEPXHOCTEH 1 00pabOTKHU CBap-
HBIX IIBOB C YCTAHOBOYHBIM yTJIOM 5°—15°;

e OnTumansHas yactora spamenus 5000 - 7500 mun,

Jlenecmkoevie winugkpyeu «Expert for Metaly — EN 13743

JlenectroBbie nummdkpyru «Expert for Metal» (puc. 6.18) ocobenHo noaxo-
JAT 77151 00pabOTKKU MeTala.
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a) 0)

a — npiamoe UCnoJjinenue, o — y2l060€ UCNnoJIHerHue

Pucynox 6.18 - Jlenecmrosuvie uiughkpyeu «Expert for Metal»

e Bricokas IPOU3BOAUTENHHOCTD OJaroaapsi IUPKOHOBOMY KOPYHAY/KOPYHIY
HOBBIIIEHHON YUCTOTHI. CO CBSI3YIOIIUM COCTABOM U3 CHHTETHUECKON CMOJIBI,
poYHas XJiom4atoOymaxkHasi Tkaub (tun X);

e Henoporas anbrepHaTHBa B Ka4eCTBE UACATBHOTO CPeNICTBA JIJIsl pabOThI 1O
OETOHY;

e JlenecTkoBbIil HITU(MKPYT: C MJIACTUKOBOM MPOKIAIKON (IPSIMOE HCIIOJHE-
HUE), C MPOKJIAJKON U3 CTEKIIOBOJIOKHA (YTIIOBOE UCTIOJTHEHUE);

o [IpsMoe ucnosiHeHne — 7151 NUTMQPOBAHUS TTOBEPXHOCTEH U 00pabOTKHU CBap-
HBIX IIBOB C YCTAHOBOYHBIM yIJIOM 5°—15°;

e VYT1II0BOE UCHIOJIHEHUE — 1J11 00pabOTKU KPOMOK/CBAPHBIX IBOB U HUIKM(OBa-
HUSI IOBEPXHOCTEN C YCTAHOBOYHBIM yriioMm 15°-25°.

Duoposvie waugxpyzu «Best for Inox» —EN 13743

dubpossie nuudkpyru «Best for Inox» (puc. 6.19) 0coOeHHO TOAXOIAT IS
00paboTku HepkaBerotiei cranu (Inox).
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Pucynox 6.19 - @ubposwviii winugrpye «Best for Inoxy»

3auncTKa CBapHBIX IIBOB, ITM(OBAHKUE TOBEPXHOCTEH, YAAICHHUE 3ayCEHIIEB
U CKpYTJIEHUE KPOMOK, 00IIHe padOThI MO 3a4YHUCTKE;

®uoOpoBbI HITUPKPYT C HUPKOHOBBIM KOPYHJIOM/KOPYHJIOM MOBBILIEHHOM
YUCTOTHI, CO CBA3YIOIIMM COCTaBOM M3 CHHTETUYECKON CMOJIbI, BYJKAHU3U-
poBaHHo€ BoJIOKHO 0,65 nnu 0,80 MM 1 BBICOKOAKTUBHOE TTOKPBITHE;

OueHb BBICOKAsi MPOU3BOAUTEIBHOCTh ChEMA U CPOK CITYXKOBI;

[InudoBanue 6e3 HarpeBa ¢ MPAKTUYECKH MOJTHBIM OTCYTCTBUEM CJIEOB I10-
0€Kal0CTH Ha MOBEPXHOCTU 3ar0TOBOK M CHHKEHHBIM HCKPOOOPa30BaHUEM;
[nudxpyru ans 3akUuMa Ha pe3MHOBOM OTMIOPHOM Taperke;

OnrumanbHas yactoTa Bpammernus 5000 - 7500 mun,

Duoposwvie waugkpyeu «Best for Metal» - EN 13743

®dubpossie nmudrpyru «Best for Metaly (puc. 6.20a) npennasnadeHs! s

YHUCTOBOTO M YEPHOBOr0 HUIM(OBAHUS, a TaKXKEe OOJAUPKHU, 3aYUCTKH, yAAJICHUS
PKaBYMHBI ¢ OOBIYHON U HEP)KABEIOIIEH CTaJIH, YyT'yHa U JINCTOBOM CTaJIH.

Oco0eHHO MOAXOAUT JISI UCTIOJIb30BAHUS B aBTOCEPBHUCE;

OubpoBbIi NUTUGKPYT C MUPKOHOBBIM KOPYHIOM/KOPYHJIOM TOBBIIIICHHON
YUCTOTBI, CO CIUIOIIHOM CBSA3KOM M3 CHHTETUYECKOW CMOJIbI, BYJKAHU3UPO-
BaHHoe BOJIOKHO 0,80 umn 0,84 Mm;

MaxkcuManbHO BbICOKAsl POU3BOIUTENIBHOCTh ChEMa U CPOK CITYKOBI;
[nudxpyru as 3aKkMMa Ha pE3UHOBOM OMOPHON TapeiKe.
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a — YUPKOHOBbIU KOPYHO, O — KOPYHO

Pucynox 6.20 - Qudposulil winughkpye 015 yeno8ou i mauiuHol

Duoposwvie waugkpyeu «Expert for Metaly - EN 13743

dubpossie mudrpyru «Expert for Metaly (puc. 6.206) npenHazHaueHbI IS
YHCTOBOIO M YEPHOBOIO HUTM(OBAHMS, a TAaK)Ke OOIMPKHU, 3aYMCTKH, yAaJICHHUS
PIKaBUMHBI; IS Pa3IMYHBIX MaTePUANIOB, TAKUX KaK JpEBECHHA, JIaK, METaJll, Ka-
MCHb.

o OuOpoBHIN MIMUPKPYT C KOPYHIOM MOBBIIICHHONW YUCTOTHI, CO CBA3YIOIINM
COCTaBOM M3 CUHTETUYECKOW CMOJIbI, BYJIKAHU3UPOBAHHOE BOJIOKHO 0,65 MM
i 0,80 Mm

o Illnmudxpyru ang 3axruMa Ha PpE3MHOBOW OTIOPHOM TapeJKe.

3auucmmnou xkpye «Best for Inox», 50 m/c

3aunctHoi Kpyr «Best for Inox» (puc. 6.21a) npenHasHadyeH 1t 00pabOTKH
BBICOKOKAYECTBCHHOM (HEp KaBeIOIIe) CTaau, OOBIYHOM CTalld, IBETHBIX METAalI-
JIOB.

e VYianeHue cieloB MOOEKaJIOCTH Ha CBAPHBIX LIBAX, 3aYMCTKA HEPIKaBEIOIIeH
CTaJIH;

e Huskoe 3a0uBanue 61aromapsi OTKPBITON CTPYKType HETKAHOTO MaTepHaia.
[ToxpeITHE U3 OKUCH ATFOMUHUS;

e 3aYUCTHOM KPYT C MPOKIAIKON M3 CTEKIOBOJIOKHA;

e Jlynst yriioBBIX NUTH(MAIIAH C PETYIUPYEMON CKOPOCTHIO, B YACTHOCTH JIJIS
yraoBoit mudmamuabl Bosch GWS 14-125 Inox;
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OnTumanpeHas yactoTa Bpauierust 5 000 06/mMuH.

a) 0)

a —zayucmuotu kpye «Best for Inox», 50 m/c; 6 - 3auucmmnoii kpye «Best for Metaly, 50 m/c

Pucynox 6.21 - 3auucmmuou kpye

3auucmnou xkpye «Best for Metaly, 50 m/c

3aunctHoii kpyr «Best for Metal» (puc. 6.216) npennasHauen st 00padOTKH

I-IépHI:uIX U OIBCTHBIX MCTAJIJIOB.

WneanbHO MMOAXOAMT IS YAAJICHUS P>KaBUMHBI, KPACKU, OKCHUIHBIX TTOKPHI-
TUHW, OTJIOKEHUI M3BECTH, MXa U TpadduTu HA KaMHE, MpaMope U OETOHE,
yIaJICHUS OCTAaTKOB YIUIOTHUTES,

Huskoe 3abuBanue Omarogapsi OTKPHITON CTPYKTYpE HETKAHOTO MaTepuara.
[ToxpeiTHE U3 KapOWIa KPEMHHS,

3a4MCTHOM KPYT C MPOKJIAIKON U3 CTEKIOBOJIOKHA;

JIist yrIIoBBIX NITM(MAIIIWH ¢ PETYJIUPYEMON CKOPOCTHIO, B YaCTHOCTH JIJIS
yraoBoit mudmamuasl Bosch GWS 15-125 Inox;

OntumanbHas yactoTa Bpamenus 5000 mun.

Boitnounwuit kpyz SCM «Best for Inox», 50 m/c

Boitnounsrii kpyr SCM «Best for Inox» (SCM - Surface Conditioning Mate-

rial (mamepuan ons ob6pabomku nosepxnocmu)) (puc. 6.22) npeaHa3HaueH IS Y-
CTOBOI 00pabOTKM BHICOKOKaYECTBEHHOM (HEprKaBerolleil) cTanu, OObIYHON CTajH,
[BETHBIX METALIOB. MeanbHO MOIXOIUT JJIS yIaJICHHs 3ayCEHIEB, 00pabOTKH
CBapHBIX LIBOB, YUCTOBOU 00paOOTKHU cle0B NUIM(OBAHMS, BBICOKOKAYECTBEHHOM
o0paboTku noBepxHOCTH. [1InudoBasbHBIN TPOUYEC HA TKAaHEBOM OCHOBE (BOMJIOU-
HBIM KPYT) KPEMUTCS C TTOMOIILIO 33KUMHBIX Ta€K Ha PE3NHOBOW OMTOPHOM Tapeske.
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HOKpBITI/Ie 13 OKMCH atoMuHus. McnonHeHue Kpyra:

e (OuyeHb KPYITHO3EPHUCTBIN — KOPUYHEBBIN 1[BET;
e KpynHO3epHUCTHIN — CBETI0-KOPUYHEBBIN 1IBET;
e (CpenHe3epHUCTBIN — KPACHBIN IBET.

OnrumanbHas yactoTa Bpamenus 4500 - 6500 mun.

[IpumenseTcs s YIJIOBBIX NUIM(MAIIMH € PETYIUPYEMON CKOPOCTHIO,
B 4aCTHOCTH, Jytsl yriioBou numdmanmasl Bosch GWS 15-125 Inox.

Pucynok 6.22 — Botinounwtit kpye SCM «Best for Inox», ucnonnenue — ouenv kpynnosepmu-
cmolil

6.2.3.2 llosimpoBaJ/ibHbIE MAIIMHBI

Tonuposanvnvle mawunst (puc. 6.23) SBISAIOTCS CIENUATN3UPOBAHHBIM
NOO0BUOOM Vel08bIX WIUGMAWUH T TIPUMEHSIOTCS TSI MOHKOU OMOEN0YHOL 00pa-
bomxu nogepxnocmu. JlaHHBIC YCTPOHCTBA MOT'YT HUCITOJIB30BATHCS ISl HOJUPOGKU
Memania, a Tak)Ke YyBCTBUTEIBHBIX K TEIJIOBOMY BO3JICUCTBUIO JIAKUPOGAHHBIX
(OKpawenHbIX) TIOBEPXHOCTEH M MMCEIOT (YHKIIMIO HACTPOWKH YHCIIa 00OpOTOB
B nuanaszone ot 700 go 3000 mun. B xauecTBe nOMUPOBOUHBIX CPEOCE UCTIOND-
3YIOTCS BOUIOUHbLE, TbHAHbLE U MeX08ble HACAOKU (084UHA), WLIUDOBATIbHbIE CPeO-
cmea (abpaszusroe 6eujecmso) NPUMEHSIIOMCsL 8 8Ude NOAUPOBAILHOU NACMbl UTU
80CKa.
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Pucynok 6.23 — Ionuposanvnas mawuna (GPO 14 CE Professional)

TexnnuyeckHe XapaKTepUCTHKH moJupoBaabHoii mammubl GPO 14 CE Professional

HomunanbsHas motpebisieMas MOIHOCTb, BT .......................L. 1400
BEIXODHAS MOIITHOCTE, BT ..o e, 800
HoMHHANBHOE YHCII0 000POTOB, MHH L ... .. .o, 3000
JIuanaszoH HACTPOHKH YacTOTHI 060POTOB, MUH *......................e 750-3000
Pe3n0a NmnOBATBHOTO IIIMHHIEIS «.nveeeeeneeneeeneeneeaneeneannennnns M 14
MakcuMaabHas JITHHA IITHHICTIT, MM ...oveneenneeneeneenneeneennennnn 21
JlnaMeTp pe3MHOBOTO TapenbyaToro nummdkpyra (OmopHo# numdo-
BATTBHOM TAPEITKI ), MM ....veesensennsensenseanseneenseeneensenseaneaneennss 180
JIaMeTp KPYTIIOM IIETKH, MM ....uuvnetnteneeaneeneeneennenneaneaneanns 100
JlnameTp JarmeqHOTO MITADKPYTA, MM ...uvereensseneenneeneennennennnns 180
JlnaMeTp NOTUPOBATTBHOM TYOKH, MM ....ouuinenieneanenineeneanenennn 160
JInaMeTp TITOCKOM HIETKH, MM ....ueennreenneeneeenneeanneenneennneennens 175
Bt KT ot 2,5

6.2.4 Ilpsimble LIN(PMATINHBI

[Tpunumn paboThl npAMbIX WAUGMAUUH OCHOBAH UCKITIOUUTEIBHO HA pOMAa-
yuu. HazBaHue JaHHOTO THIA MalIMH OOYCIIOBJICHO KOHCTPYKIIMOHHBIMU OCOOEH-
HOCTAMH (puc. 6.24). JlnanazoH MOIIHOCTHBIX KJIACCOB MPSMBIX NUTH(DMAIIIMH Ype3-
BBIYAIHO IIHUPOK — OT HeCKOJIbKUX coTeH BT 10 3 000 BT 1 Oosiee B mpOMBIIITIEHHBIX
00JacTsX.

CpoiicTBa NpAMBIX WJIMPMAIIUH. [Ipsavsie wnugpmawiunbl paboTarOT C BbI-

COKHM YHCIIOM O60pOTOB, qTo O6YCJ'I3BJ'H/IBaeT 6bICOKYIO CKOpOCnib 6paujeHU:
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ocnacmku. Ilpueoonou osueamenb pacnonioxicer no NPAMOU K 0Cu WiuposaibHO20
wnuHoessl, 9To 0OBSICHSACT Ha3BaHUE JAHHBIX MITU(MAIITNH.

Inughosanvuvie ycmpoticmea JAHHOTO THITA OTIHYHO 10OX00sm sl 0Opa-
OOTKH 3a20MOB0K CAOMNCHOU PopMbl, 32 WCKIIOYEHUEM KPYIHBIX 3arO0TOBOK
¢ OOJBITION TIJIOMIAIBI0 TIOBEPXHOCTH 00PaOOTKH.

[IpsiMbIe MITUGMAITAHEL HEe RPUZOOHBL I 00PAGOMKU AOCOIIOMHO POBHBIX
noeepxHocmeil, TaK Kak BHICOKAs CTENEHb CHATHUS MaTepHalia aBTOMATHICCKH TIPH-
BEJIET K 00pa30BaHUIO HEPOBHOCTEIA.

a) 0)

a — 018 WU o8KYU UHCMPYMeHma U YOpMOBKU 3a20MOBOK; O — 0.5 2pydblx pabom (0bpa-
bomxa aumolx yacmett)

Pucynox 6.24 — Ilpsmvie uwnupmawiuro

Buabl o0padaTbiBaeMbIX MaTepuasioB. /[aHHBI MHCTPYMEHT OTIMYAETCS
YHUBEPCAIbHBIMU BO3MOXXHOCTSIMU NpuMeHeHus. KoHkpeTHasi 00iacTh 3agucum
Om UCNONBL3YeMbIX WAUGOo6anbHbIX cpedcma. 1IpeanouTUTENbHO npsamas waupma-
WUHA UCNONb3Yemcs Ol WAUPOeKU U noaupoeku memanna. MOXHO OYEHb
YCIEUTHO MCIO0JIb30BaTh 3TO YCTPOUCTBO JJISl MEIKOW MEXAHUUECKOUl 00padomku
u popmoeku oemanneil.

H3-3a evicokoti ckopocmu épawjerus ipu o0paboTKe MO MECTy HIITU(OBKU
BO3HMKAIOT BHICOKHE TEMIIEPATYPHI, TOATOMY HpAMAs WAUPMaAUUHA He ROOX00Uum
115t TUTMOBaHMSI IEPEBSHHBIX U TJIACTUKOBBIX MaTEpUAJIOB.

Buabl npsaMbIX NLITH(PMATITAH
B 3aBucumoctu om eabapumog npsamvie winugmawuHsl TOAPA3ACIAIOTCA Ha!

— KpynHoeabapummuvie,
— Manoeabapumnoie.
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Kpome »5Toro, BBIMYCKAIOTCS npsamMble WAUDMAUWUHBL C 3AHUNCEHHBIM
YUCI0M 0060pOMO8 U WAUPOBANLHBIMU OUCKAMU DOILULO2O OUAMempPa, TIPU TIOMOIITH
KOTOPBIX MOYKHO C OOJIBIIIUM YCIIEXOM 00pabaThiBaTh KpYnHbvie aumvle 0eman.

KpynHora6aputHbie npsimble nuimpmammubl. Kpyntnoecabapummbvie npsi-
Mble waupmawunsbl BRITYCKAOTCS ¢ MOITHOCTHIO OT 1800 mo 2500 Br. Ilpu sTom
ouamemp CTaHAAPTHOTO uLtughosanrvrHoco oucka cocmasgnsem 115 mm. CooTBeT-
CTBYIOIIIEE YUCIIO 0OOPOTOB HA XOJIOCTOM X0y IIPHU CKOPOCTH 45 M/CEK COCTaBISET
npumepHo 6 500 —16 000 mun. Kak u ManorabapuTHbIE yCTPOICTBA, KpYNHbIE NPsi-
Mble WIUDMAUUHBL 3AKPENTAIOMCA HA KPENedCHblX WNUHOENSAX CHeyuUanibHOll
Gopmbl, coeOUHEeHHbIX C YOIUHUMENbHbIMU a0anmepamuy Ha Kopnyce 08ueameis.
Oobnacms npumenenusn. msoicenvle waugosarvuvle pabomol (YepHogoe 0O0UpoOU-
Hoe wnugosanue), 0COOEHHO TIPU 0OpabomKe AUmblX Yacmell.

MauioradaputHsle npsiMmplie HIMPMAIMHbL. Manozabapumnvle npsmovie
waugmawunsl (cm. puc. 6.25) BeIycKaTCs ¢ MOIMHOCTRIO 10 750 BT. ITpn 3TOM
JIMaMEeTp CTaHIAPTHOTO uLiughosanbHo2o oucka cocmaesnsiem 25 u 45 um. CoOTBeET-
CTBYIOILIEE YHUCIO OOOPOTOB Ha XOJOCTOM XOAYy COCTaBiiseT mpumepHo 6000 —
27 000 mun. Manozabapumnvie ycmpoticmea ycmanasiueaomes Ha KpeneicHblx
WNUHOCTISIX CNeYUATIbHOU POopMbl, COCOUHEHHBIX C VOIUHUMETbHBIMU A0Anmepamu
Ha xopnyce ogueamens. VI3-3a BBICOKOW MOLIHOCTH JBHUTATEIsl ONEPATOp JOJIKEH
yoepacueamp yCmpoucmeo 0eymsa pykamu. Qonacme npumMeHeHusA: 1ecKue uiliu-
gosanvHvie u noauposanvrvle pabomoel U 0bpabomka oemanell CpeoHell CLONHCHO-
cmu.

ww ogT

Pucynok 6.25 — Ipsmas waugpmawuna GGS 6 S Professional

Ipenmymecra npsimoii nutnmamunsl GGS 6 S Professional:

e CambIii MOIIHBIN HHCTPYMEHT OT BOSCh ¢ ObIcTpO3aXKMMHO# raifKou;
e Mournsii aeuratens Ha 1150 BT a1 BRICOKOM MPOU3BOIUTEIBLHOCTH ChEMA;
e (C OpicTpo3akuMHOIM raiikoit SDS st ObICTpOil cMEHBI KpyTroB 6€3 HHCTPY-
MEHTA;
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e biokupoBKa HEMPEeAHAMEPEHHOIO BKIIIOUEHMUS;

e [IpenoxpaHuTeNbHBIN BBIKIIOUATENH | ricontrol;

e VYroibHbIE METKU ¢ QYHKIIHNEH OTKIIOYSHUS JJIsl 0OecTieueHUs! BBICOKOI CcTe-
IICHU 3aLUThI IBUTATEIS;

e Y100CTBO UCHOJIB30BaHUS, B TOM YHMCIIE U AJIS JIEBLIEH.

Texnuyeckue xapakrepucTukyu npsimoii mutudpmammusl GGS 6 S Professional

HomunanbHast motpebiisieMast MOIHOCTh, BT ..., 1150
BBIXOgHAS MOIITHOCTD, BT ..o, 670
Yncio 060pOTOB XOTOCTOTO XOMA, MEH © ... . .uiueeiiiineiieinaae, 6800
Juana3oH HACTPOMKHI YaCTOTHI 060POTOB, MUH * .............ceueenn... 750-3000
Pe3p06a MU OBATHEHOTO TITTHHIICIIS . .uvveeenreeeeeneenneaneennennennns M 14
JIAAMETP TATPOHA, MM ...uttnnttenneenteenteeaneeateeaneeaaeanneeaneanns 20
JlnamMeTp MISHKH IITTHHACTIS, MM .....enerensenneenseaneeneenneeneennannens 43
JlaMeTp IIAaHTOBOTO TTATPOHA, MAKC., MM ....vereeeneeneanennaneenennns 20
JrmaMeTp MITU(PUHCTPYMEHTA, MAKC., MM .. ..uueneenneneeneanennennanenns 125

Bt K o 3,9

IpunannexnocTu. Kpome COOTBETCTBYIOIIETO ACCOPTUMEHTA UUIUPOBATb-
HbIX cpedcme, IPsIMble TUTU(PMAIINHBI HE HYXIAIOTCA B JOMOJTHUTEIILHOM 000pY-
JIOBaHUU. T0/1bKO ONA MAN02AOAPUMHBIX NPAMBIX WIUDMAWUH NOCMAGAIOMCA
omoenbHble 3AHCUMHBLE HPUCHOCOONEHUA, TIPU TIOMOIII KOTOPBIX UX MOXHO UC-
nO1b308aMb CMAYUOHAPHO HA MOKAPHBIX CHAHKAX (CMAyUoHapHoe Wiugdosab-
HOe YCmpOoUCmeo).
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6.2.5 3akpenasirommii maTepuana 9

3aoanue 9.1
|. lonoJiHUTE Mpe/JiosKeHne HelocTaloell nHdopManmeii:
1. K poTanmoHHsIM nUIM(QOBAIBHBIM MallTUHAM OTHOCSATCS ,
]
nuiQoBalibHbIE MAITMHBI U TOYUIIA UM QOBAILHBIMU KPY-

raMu.

2. Bo Bpemst paboThl OTHOPYYHBIE YTTIOBBIE NUIM(DMAITUHBI MaJIOW MOIIIHOCTH
MOYHO YJIEpKUBATh , & IBYpY4YHBIE yTJIO-
BbIE IIUTM(PMAIINHBI YIEP)KUBAIOTCSA TOJIBKO

3. B noimpoBaJIbHBIX YTIOBBIX NUIM(PMAITHHAX B KAYECTBE MOJIUPOBOUHBIX
CPEJICTB UCIOIb3YIOTCSl HACAIKU , ,

I1. BbiOepuTe 01MH NPAaBU/IbHBIA OTBET U 00BeAUTE:

1. B yrnoBbix nmmdmaiinHax 3JeKTpOABUTATENb U MUTM(POBAIBHBINA KPYT pacmo-
JIOKEHBI APYT K APYTY MO YIJIOM:

a) 45°; 0) 60°;
B) 75° r) 90°.

OTBeT:

I11. BoiOepuTte HeCKOJIBKO NPABWIbHBIX 0TBETOB U 00BeAUTE:

1. [Ipsmas nmumdoBanpHas MamuHa He moaxoauT aj1s U oBaHUs TOBEPX-
HOCTEM:

a) MeTaANINYECKHX; 0) IUIACTUKOBBIX,
B) JIEPEBSIHHBIX; I) JIPEBECHOCTPYKEUHBIX.

OrtBer:
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V. Pabora ¢ Tadbaumamu:

1. 3anmoaHuTE KOJOHKY 2 Tabnui 1, 2, 3

Tabmuna 1 — O6nacTe NpUMEHEHUS TOUWI ¢ IBYMSI HUTH(PKPYraMu

Iloomun pomayuonro waugma-

Obaacmv npumenenus

WUHDBI
1 2
1.
Touwmno ¢ nByms nMpKpyramu 2.
3.
4.

Ta6n1/1ua 2- Bungsl YTIJIOBBIX H_UII/I(i)OBaJ'IBHLIX MalllMH B 3aBUCUMOCTHU OT Fa6apI/ITOB

Buowr VIIIM

1

2

VYrioBsle nuMdoBanbHbie MavHbL | 1.

Tabnuna 3 — Pexomenganum no oopadoTke MaTepruaioB YrIIOBBIMH HUTH(OBATLHBIMHA MalllH-

HaMH
VIIM Buowvr mamepuanos
1 2
VYrioBbIMU UM (PMaIIMHAMU 1.
He pexomennyercst oOpabaThiBaTh
2.
VYrnoseie numndmammns He mpu- | 1.

TOJIHBI /17151 00pabOTKH
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V. PaciiugpyiiTe OCHOBHBIE AeTAJH TOYMJIA ¢ ABYMA HIMKpyramu, 0003Ha-
yeHHble Muppamu 1, 2, 3, 4, 5, 6.
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6.3 Moayab 10 «J/IeHTOYHBIE HIIM(PMATTUHBD

Yueonnblii MmaTepuaa 10

6.3.1 JlenTouHbIe NITHPMAIINHBI

210 QJICKTPOUHCTPYMCHTBI, KOTOPLIC IIPCAHA3HAYCHBI B OCHOBHOM JIJIA1 IIJIN-
(bOBaHI/IH HOBCpXHOCTeﬁ PAa3iUUHbBIX mamepuailos.

nudmManHbl JTaHHOTO THUIA OCHAIICHBI CHEeNUAJbLHOI a0pa3uBHOM JIeH-
TOM, M3-32 YETO OHU MOJIYYWJIM HA3BaHUE JIeHMOYHbIX winudmawiun. OcobeHHo-
CMbl0 TAHHBIX YCTPOMCTB SIBISIIOTCS @blCOKAsA Pad04Yasi cKOpocmov W JUHEIHOe
HanpaeieHue wauposxu.

YV nenmounou winugmawiunsl epawiaowiasca adpazueHan wangoeanvHasn
JIEHMA O8UNHCENCA 8 NPAMOIUHEUHOM HANPABIIeHUU C 8bICOKOU CKOPOCHbIO NO 08YM
Hanpasisaowum 6aiuKam, 0OUH U3 KOMopulX A61Aemcsa npueooHvim. Bmopoii ea-
Juk cHaOeH GQyHKIMEH CBOOOTHOM HACTPOUKH 0J1: Pe2yiupoeKu pacnonoiceHus
aenmul. Huowcnsas wacms winugienmst IPECTABISET COOOU drcecmKyro naacmuuy
¢ mennousonayuell A NpUKIMa BO Bpemsl IUTH(OBKU.

Dppexmusnocms yoaneHus mamepuaia ¢ N0OBEPXHOCMU 3a8UCUM OM 3ePHU-
CMOCMU U CKOPOCMU OBUNCEHUST ADPA3UBHOU IEHMbL.

XapaxkmepHvimu npuzHakamu SIBISIIOTCS BBICOKask NMPOU3BOJAUTEIbHOCTH
cheMa 1 00pa3oBaHue MAPA/LIEIbHBIX PUCOK. DTH MAIIMHbBI IPUTOIHBI AJISI IPO-
BEJICHUS uLIUGDOBAILHBIX PAOOM HA NOBEPXHOCMAX DOAbUIUX NA0UW4Aell TIO JIaKYy,
HITaKJIEBKe, MOJTMMEPHBIM MaTepHaiaM, IEPEBY, METAJLILY M 0axce KAMHIO.

Pyunvie nenmounvlie winu@mauwiunvt npeonoumMumenbHo UCNOIb3084Mb
0n1a waughoeku nepicagerowieni cmanu. [lpu obpabomre memaniuueckux nogepx-
HOocmell MaTepua yaaaseTcs 1Mo BCeH JJIMHE NUTHQIIEHTHI, 4YTO IPUBOJUT K 00pA30-
eanuto neposenocmeu. llpn mmdoBaHuM nracmuka Takxke MOTYT BO3HUKATh npo-
AUIbl, KPOME STOTO U3-3a TMOBBIIICHHOTO TEII000pa30BaHMs MPH TPEHUU YaCTHIIBI
NIBUIA MOTYT PacCIIaBIAThCSA U 3arpsi3HATH 00padaThiBaeMyl0 MOBEPXHOCTb. Cx00-
Hble npoo.aemMbl BOSHUKAIOT U IPU HUTU(POBKE IAKUPOBAHHBIX NOBEPXHOCHIEII.

[Tpu mmmdoBKe 3ar0TOBOK € MHOSOUUCTEHHBIMU VeNaMU U CPe3aMU, 8 TaKKe
B0CHYMUBIX U BLINYKILIX NOBEPXHOCMeEl C WCIOJIb30BAHWEM POBHOW U TBEpAOU
NUTH(IIIIACTUHBI CYIIECTBYET ORACHOCHb CKBO3HOU MOUYEeUHOU NPOWIUGDOBKU OM-
O€IbHBIX YUACMKO8 UU NOBPENCOCHUS. ULTUDIeHMb.
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daexkTponamuiabHuk GEF 7 E Professional

Anexmponanunvnuxk GEF 7 E Professional (nerkas nenrounas numdgma-
IIMHKA) (puc. 6.26) npenHazHaveH JJIsl CyXOoro NUIH(OBaHUs, CTPYKTYPUPOBAHHUSI U
TIOJIMPOBAHMS METAIUTMUECKIX TIOBEPXHOCTEH U3 Hepoicaseroweti Cmail.

—
w
©
3
3
Pucynok 6.26 — Dnexmponanunvuuxk GEF 7 E Professional

Texnuveckue xapaKTepucTHKH diekTpoHammiasaunka GEF 7 E Professional

HomunanbHas motpebiisiemast MOIHOCTh, BT ..., 720

Yucno 060pOTOB XOTOCTOTO XOAA, MHH ™ ... ... .c..iiiiiiiiiaiinnn, 2 800-11 000

TuprHa HUTH(HOBATBHOM JTIEHTBI, MM .....vvvernrniveesieeeesieeneeeneene. 0/13/20

JnHa TUTHQOBATEHOM JIEHTBI, MM ...euveneneneneiiineerieneenieesneneenee. 497

CKOpPOCTh MPOTSHKKH JICHTBI TIPU TIOJIOKEHUH YCTAHOBOYHOTO
KOJIECHKA, M/C

— 3,5
e 5,0
i T 7,0
— 9,0
D 10,5
LT 12,0
B Rs1705 2 Y 1 Y ST 465
BBICOTA, MM ..t 139
B, KT oottt 2,0
BBIOOD UHCHA O0OPOTOB . ..eeeeneeiteeieeee et et e eCTh
TITABHBIM TIYCK . .eveetntttttt et et et e et e e eCcThb

[Tpu Bece Bcero B 2 kr anekrpoHanuibHUK GEF 7 E Professional (HoBuHKa
2013 r.) sBysieTcsl yHUBEpPCATbHBIM HHCTPYMEHTOM, KOTOPBIH, OJ1aro1apsi KOMIAKT-
HOMY JU3aifHy, UI€AJTbHO TOIXOIUT JJI1 00pabOTKU TPYAHOIOCTYITHBIX MECT, Ta-
kux Kak yribl U kpast. ¥ GEF 7 E Professional camast Tonkast B 00xBaTe pyKosTKa B
ATOM KJIaCCE MHCTPYMEHTOB, 32 CUET YEr0 UM MOXKHO OYEHbB JIETKO u
TOYHO YNPABJIATh, JOCTUras OTIIMYHBIX pe3ysbTaToB. Paboyas yacth peryaupyercs
Ha 360° 0e3 uCHOJB30BAHUS JOMOJHUTEIBHBIX HWHCTPYMEHTOB. JIJisi 3aMeEHbI
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OCHACTKH JIOMIOJIHUTEIhHBIE TPUCTIOCOOICHUS TaKkke He TpeOyroTcsi. CKOpoCTh Bpa-
IICHUS MOXET ObITh M3MEHEHA B 3aBUCUMOCTH OT TpeOOBaHMI K 00paboTKe MaTe-

puana.
CocraBnble yactu snekrpoHanmibirka GEF 7 E Professional npencras-
JICHBI Ha PUCYHKE 6.27.

11

1 - sunm nacmpoiixu xooa nenmsi, 2 - hukcamop wnuroens, 3 - 0ONOIHUMENbHAS PYKOAMKA
(C U30UPOBAHHOU NOBEPXHOCMbIO); 4 - 8bIKIIOUAMEND, 5 = 3AXHCUMHOLU Pblta2 O/ UWAUDOEATb-
HOUL Hacaoku, 6 - YCMAaHOB80YHOe KOJIeCUKO CKOPOCMU IeHMbl,; 7 - NPUBOOHOU POIUK,

8 - kpwviwka kopnyca; 9 - kpenexcuwviti 6uHm Kpviwiku kopnyca, 10 - wugosanvras nacaoka;
11 - anemenm cxonvorcenus; 12 - wnughosanvuas nenma; 13 - HanpasgiAOWUL POJIUK,

14 - onopnas nosepxnocmu, 15 - pykosmxa (¢ u301upo8aHHOU NOBEPXHOCIBIO),

16 - wrugposanvuwbiii xo60mok

Pucynox 6.27 — Cocmasnvie wacmu snekmponanunvruxa GEF 7 E Professional
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Jlentounas mmmpmammuHa 115 oopadorku Tpydo GRB 14 CE Profes-
sional

Jdenmounas wnugpmamuna ona oopavomku mpyo GRB 14 CE Profes-
sional (puc. 6.28) (HoBuuka 2013 Tr.) npegHa3HAYCHA 0711 0Opadbomku mpyo u no-
pyuneu. OHa HE3aMEHNMa, KOT/Ia peub UET O NITUGOBaHUH TPYO pa3InYHOrO Jua-
MeTpa U KoHpurypauuu. CrnernuanbHas GopMa HaAIpaBJISIIOUMX POJMKOB MPEIOT-
BpallaeT COCKaIb3bIBaHUE NUTU(OBATBHOM JIEHTHI, UYTO FTAPAHTUPYET OBICTPYIO IILIN-
boBKy 6€3 HEe0OXOAMMOCTU MpPEPhIBATh MPOIIECC, YTOOBI MOMPABUTh CIETEBIIYIO
aeHTy. OXBart 3aroTOBKU NUTH(OBATBHOM JIEHTOM JocTuraet 270° — TakuM 00pazom,
MHCTPYMEHT M03BOJISIET 00pabaThiBaTh I00BIE TPYObI, MEHSS MOJIOKEHHE IITU(MA-
IIMHBI BCETO OJUH pa3. brmarogaps KOHCTPYKIHUHU PETYIUPYEMON JOMOJIHUTEIBHON
PYKOSTKH Y IITH(POBATEHOTO MEXaHU3Ma MOSBUIACH BO3MOXHOCTh 00padaThIBaTh
Jake TPYIHOIOCTYITHBIE MECTa, HaIpUMEp, OTILIN(OBBIBATH MOPYIHH, HE CHUMAs
ux. [lnst moboro oOpadaTeiBaeMOIro MaTeprana MO>KHO BEIOpaTh COOTBETCTBYIOILYIO
CKOPOCTb.

ww 98¢

Pucynok 6.28 - Jlenmounas waugpmawuna ons oopabomrxu mpy6 GRB 14 CE Professional

Jlenmounaa wnupmawmuna GRB 14 CE Professional — naodescuwtii un-
cmpymenm 0 0opadomku mpyo.

CocraBHble YacTy JIGHTOUHOU Tudmammabl st oopabotku Tpydo GRB 14
CE Professional mpencraBneHs! Ha pucyHke 6.29.
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1 - npusoonoil poaux; 2 — kpenesicHvlll GuHm, 3 — uxcamop wnunoens,; 4 — 0onoIHumeNIbHas
PYKOAmMKA (C U30AUPOBAHHOU NOBEPXHOCMBIO), 5 — YCMAHOBOUHOE KOIECUKO CKOPOCMU
JneHmyl; 6 — 8bIKNIOYaAmens, 7 — HAMANCHOU KPOHUWIMelH, 8 — Hanpasisaouull poauk,

9 — wnughosanvnas nenma; 10 — nanpasisiowutl poaux

Pucynok 6.29 — Cocmasnvie uacmu n1enmounot wiaugmawiunst 01 0opabomku mpyo
GRB 14 CE Professional

TexHu4eckue XapaKTepUCTHKH JEHTOYHOH IIM(pMAIINHBI 17151 00padoTKu TPYyO
GRB 14 CE Professional

HomunaneHas motpediisieMast MOITHOCTb, BT ...l 1400
Yuco 060pOTOB XOTOCTOTO XOAA, MEH ™ ... ... .cooiiiiiieiiainnnn, 750-3000
CKOpPOCTh MPOTSHKKK JICHTBI ITPH TOJIOXKCHUH YCTAHOBOYHOTO
KOJIECHKA, M/C:

e PP 2,7

B 8,5
JlHa TR OBATBHOM JIGHTBI, MM ....vviveensnserieneeesseesneesseesenaeess 100
HTuprHa HUTH(OBATBHOM JTEHTBL, MM ...evvveneenneniiieneereeneenenneneee 40

P 050705 - Y 1 Y SR 587
BBICOTA, MM ..ttt et 386
BC, KT oo 3,7
[TpUTOAHBIN TUAMETP TPYOBL, MM ...eutietenianneeneeaneaneanaeaneennnns 8-120
BBIOOP YHCITA OOOPOTOB . ..vneteeteeteeiee et eeeeeeeeeaaeannaens eCTh
DyHKIUA KOHCTAHTHOU DJIEKTPOHMKH ..eonvvenneenntenniennieanneennnen. €CThb
TIIMABHBIM TIYCK . vvtntttteitieeeteeeee e et e e e e e e e e aeeeanaans €CTh




Mamuna nius catunupoBanusi GSI 14 CE Professional

Camunupoeanue ABJIACTCA MCTOAOM OYC€HBb TOHKOI'O I]_IJII/ICbOBaHI/ISI IMpCaIio-
YTHUTCJIbHO B OJJHOM HAIIPpaBJICHUH U OOBIYHO HA METANIMYECKUX IMOBCPXHOCTAX.
CaTI/IHI/IpOBaHHBIG MMOBCPXHOCTHU CO3MAIOTCA ITYTCM HCIIOJIB30OBAHHA HUJIIMHIAPHUYC-
CKOI'0O HJIM HGHTOO6p33HOI‘O a6paBI/IBHOFO IIOJIOTHA, KOTOPOC MCPCMCIIACTCA B O~
HOM HAIIPpaBJICHHUHN Ha ITIOBECPXHOCTU 06pa6aTBIBa€MOﬁ JACTaJIN.

Mawuna ona camunuposanus GSl 14 CE Professional (puc. 6.30) (uo-
BuHKa 2013 r.) UMeeT MUPOKUiA CIEKTP nMpuMeHeHus. OHa OJIXOIUT IJIs yIaJIeHUS
ISITEH, [aparniH, OKAJIMHBI, CJIEI0OB MOOEKATIOCTH U IPYTUX HEAOCTaTKOB METAJLITHU-
YECKOM MOBEPXHOCTH, a TAKXKE JIJISl YUCTKU, TIOJTUPOBKHU U CTPYKTypupoBaHus. Bee
ATO BO3MOXKHO OJ1aroiapsi LIMPOKOMY BBIOOPY OCHACTKH: Pa3IMYHbIC IETKH MO-pa3-
HOMY 00pa0aThIBAIOT MOBEPXHOCTh, B 3aBUCHMOCTH OT KEJIaeMOro pe3yJbTaTa
(Hanpumep, NpujiaHus en oyecka).

DNEKTPOMHCTPYMEHT MpeHa3HaueH JIJIsl CyXOro mnutudoBaHUsl, CTPYKTYPH-
pPOBaHUs, CATHHUPOBAHHMS M MATHPOBAHHMS METAJIMUCCKUX TMOBEpPXHOCTEH (05
GunuwHOU 00pabomku nosepxHocmeltl).

ww 80¢

<
<+

Pucynok 6.30 — Mawwuna ons camunuposanus GS1 14 CE Professional

HpenmymecrBa GSI 14 CE Professional

e ya00HOe ynpaBJjieHHe 0Jaro1aps SproHOMUYHOMY Pa3MEIIeHUIO TOHKOU Py-
KOSATKH,

e yao0HAas CMeHa HAacaJoK 0e3 HMCIOJb30BAHUS JOTMOJHUTEIHLHOTO WHCTPY-
MEHTA;

e ObicTpasi pabora Onarojapsi ABurateato MonHOCcTe0 1400 BT ¢ KOHCTaHT-
HOW 3JIEKTPOHUKOU.
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TexHuveckne XapaKTepUCTHKHN MaIIMHBI 1J1s catuHupoBanusi GSI 14 CE Professional

Homunanbhas nmotpebiisiemast MOIHOCTh, BT ..., 1400
Ywuciio 060poTOB X0JIOCTOrO X014, MEH T L., 750 — 3000
MaxkcumanbHbId HAPYKHBIM TUaMETP CMEHHOU OCHACTKH, MM .............. 115
MakcuMasbHas IIEPUHA CMEHHOM OCHACTKH, MM ....vvveeessreeeesssseeesssissenens 100
JIHAMETP OTBEPCTHS, MM ...vvnsantansensensensensansaneeneeneensensenseneensenens 19
JUTHHA, MM ..o e e et 587
BBICOTA, MM ..ottt e, 386
B, K oo 3,4
BBIOOD GHCTA OOOPOTOB . ..eetentteitenteeteeitee et eteeteeeenaeaneenas €CTb
DYHKIUA KOHCTAHTHOU SJIEKTPOHMKH .. .vveennreeeenneeennnneeennnneeanns €CThb
L0 62123505007 01 ¢ €CTb

Mawuna ona camunuposanus GS| 14 CE Professional —ynueepcanvnutii
UHCMPYMEHm 01 PUHUWHOU 00paAOOMKU NOBEPXHOCHCUL.

CocraBHble yacTu MamuHbl s catuaupoanus GSI 14 CE Professional
Ipe/IcTaBlIeHbI Ha pucyHke 6.31.

12: 11 12

1 - pukcamop wnunoens; 2 - eunm guxcayuu Kpvluiku, 3 - yCmaHo804HOe KOIeCUKO Yucia

060pomos; 4 - evik0uamens, 5 - OONOIHUMENbHASL PYKOAMKA (C U30IUPOBAHHOU NOBEPXHO-

cmvwio); 6 - kpvlwika, 7 - npusmamuyeckas wnouka, 8 - kpenedxcuwiil eunm, 9 - pabouuti un-
cmpymenm, 10 - yorunumens wnunoens, 11 - nanpasisiowuti poaux; 12 - bapawikosvie eatiku

Pucynox 6.31 — Cocmasnvie yacmu mawunvl ons camunuposanusi GS| 14 CE Professional
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6.3.1.1 IlpuHaNJIeKHOCTH JJIS1 JTEHTOYHBIX NUIH(OBAIbHBIX MAIIMH

Haubonee sascnvimu npunaonesicnocmamu 15 ICHTOUHBIX TUTH(HOBATBHBIX
MAIIIMH SBIISIOTCS CIACIYIOIINE NPUHAOTIEHCHOCIU:

Hanpaeaowue wunl (cm. puc. 6.32 u mabauyy 6.7):

— Uil LUTM(OBAHUS YTJIOB;

— Uil LUTM(OBAHUS TPYAHOJOCTYIHBIX MECT;

— Uit nUTM(OBaHUS POBHBIX MTOBEPXHOCTEH);

— s nuii@oBaHus yriioB, V-00pa3HbIX KOHCTPYKIIHMA.

[IuHBI pa3nuyaroTCs MUPUHON U POPMOIL, MOATOMY KaKasi HAWITYUYIITUM
00pa3oM NOJIXOJUT ISl KOHKPETHBIX BUIOB padoT.

Wﬂu¢06aﬂbﬂble JleHmbul:

— s Hepxkaseroteit cranmu «best for Inox» - cepuit Y580 u J455 (cm. puc.
6.33a, 6, 6.33a,0, 6.35q);

— s metajuia «best for Metal» - cepuii Y570 (cm. puc. 6.35s, 2, 0), u N470
SCM wu3 neTkanoro Marepuana (cm. puc. 6.34 6, 2, 0) u N480 SCM u3 He-
TKaHOTO MaTepuaia (cm. puc. 6.33s, 2, 0);

umudweaﬂbubte eajiuxku.

— namMenbHbIe g oBaabHbIe BaMKH (100x100x19) (cm. puc. 6.36a);
— JlaMenbHbIe NTH(OBATBHBIC BAIMKU C HETKAHBIM MaTEpUaIOM

(100x100x19) (cm. puc. 6.366);
— pe3unHoBbie Bamuku (90x100) (cm. puc. 6.368).

ONOpHbIE PE3UHOGbLE YUIAUHOPDL Ol KpenieHus (cm. puc. 6.362).
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9)

a, 6 — WUHBL OJ151 POBHLLX NOBEPXHOCMEN, 8 — WUHA OJISl Y208, & — WUHA 0151 HENPAMbIX Y2l08;
0 — WUHA 0215 Y3KUX KAHAN08

Pucynok 6.32 — Hanpasnsiowue wiunot ons sonekmponanunviuxa GEF 7 E Professional

Tabmuua 6.7 - Hanpasnstomue myHBL 17151 3nekTpoHanibanka GEF 7 E

Omnucanue JlocTonHCcTBO Kox nng 3akaza
Hanpasnsromas | Pabora B y3kux kana- | 2 608 000 591 = ¥ —u
IIMHA 7S Y3KUX | J1ax (BHYTpH mpogu- . .
KaHaJoB aei TpyO)
Hampasnstomas [[Inmudosanue uepes 2 608 000 592
IIMHA JJIS1 POB- KOHTAKTHBIH POJIMK
HBIX TTOBEPXHO- WIIN OTIOPHBIE TIIa- TR g
cTei CTHHBI .
Hanpassromas | O6ecneunBaer nerkoe | 2 608 000 593 a
TN '

IIMHA JIJIS YTJI0B | peMeHHoe IuindoBa- M

HUE (3a4MCTKa, CHATHE

3ayCEHIICB)
Hanpasmsriomas | [nudoanue yepes 2 608 000 594

IIIMHA U pOB-
HBIX TOBEPXHO-
cTen

KOHTaKTHBIA POJINK
WJIU OIIOPHBIE IIJIa-
CTUHBI
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Hlnudosanbubie Jgentsl 1 GEF 7 E Professional

457 mm
6/13/20 x 457; 6/13/20 x 457;
KpYIMHO3E€pHUCTAas CpeIHE3epHUCTA
2) 0)

457 mm

6/13/20 x 457,

MCJIKO3CPHUCTAA

e)

a, 6, 6 — cepuu Y580, J455; 2, 0, e — cepuu N480 SCM

Pucynok 6.33 — llnugposanvhoie renmot snekmponanurvnuka onst GEF 7 E Professional

OcHoBHbIE XapakTepucTHKH IuMdoBaipHBIX JeHT cepuil Y580, N480, J455
MpUBEICHBI B TabuIe 6.8.

Tabmuma 6.8 - OcHOBHBIE XapaKTepUCTHKH NuM(oBaTBHBIX JIeHT cepuit Y580, N480,

J455
Y580 N480 SCM J455
1 2 3 4
3epHo [{npKOHOBBIN KOPYHA Kopynn Kopynn
Bepxuuii cnoit DIIEeKTPOCTATUIECKUN Her DIEeKTPOCTATUICCKUN
3aKpBITHIN 3aKpBITHIN
OcHoBHOM citoi Cunretnueckas cmosia | CuHTETHYECKAs CuHTeTnueckas cmoia
CBA3YIONIETO cMoJIa
OcHoBa Y-TKaHb 3D BOIOKHHUCTHIA J-trkaus P8O - P120,

BOPC

JJ-txanp P180 - P240

285




Oxkonuanue mabauywl 6.8

1 2 3 4

HononuurensHoe | Hert Her Her

MTOKPBITHE

3epHHUCTOCTh K036 - K180 ['pybas, cpennsis, P080-P240

MsATKast

JlocTonHcTBa e Bricokas npousBoau- | ® Hanexxno o6paba- ® Jlerko npucrocabiu-
TEIBHOCTh CheMa OJia- | THIBACT JaXKe B TPYI- | Ba€MbI U JOCTATOYHO
rojapsi 3epHaM U3 OK- HOJIOCTYIIHBIX MecTax | TUOKHE Ui KOHTYPOB
CUJ1a aIFOMUHHUS ® Jloaruii Cpok U U3ru0oB
e [loutu noaHoE OT- CITy’KOBbI U BBICOKAs e [IpeBocxoaHOE Kaye-
CYTCTBHE TIEPETPEBOB U | IPOU3BOIUTEIILHOCTh | CTBO 00paboTaHHON
OTCYTCTBHE CIIE€JIOB I10O- MIOBEPXHOCTHU
Oeskanoctu Omarogaps e OTcyTCcTBHE TIEpE-
CHEIHAIbHBIM J100aB- TPEBOB U CIIEJIOB 1M00Oe-
Kam KanocTu Onaromaps
e J[osruii cpok crenuajJbHbIM 100aB-
CITYXOBI KaMm

® Jloaruii Cpok
CITY>KOBI
[Ipumenenue ® 3ayceHIibl, CBapHble | ® [[1s Bcex BUIOB Me- | ® M3aenus us Hepxka-

LIBBI, JINThIE U KOBaHbIE
MaTepHabl

e OGmras oOpaboTka
METAJIJIOB C IJIOXUMHU
CBOMCTBaMH YIAJICHUS

CTPYXKKHU

Tajia

® 3a4ynCTKa CBapoy-
HBIX IITIBOB

o OunumHoe numdo-
BAaHHE ITOBEPXHOCTEN
® VY 1asieHue Koppo-
3UH C METAJIJIOB

e YajgeHue 1IBETOB
Mo0eKanoCTH, 1apa-
MIUH U 3arps3HeHUN

BEIOIIIEH cTamu (HOXKH,
JIOTIaTKU TypOUH, XH-
pPYpPrUdecKue UHCTPY-
MEHTBbI), CBAPOYHbIE
IIBBI, METAJIJIBI C TIJIO-
XUMHU CBOMCTBAMH yJa-
JIEHUSA CTPYKKHU
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HlnngoBanbubie Jdentol 111 GRB 14 CE Professional

40 x 760; 3epauctocts 40, 60, 80, 120, 180 40 x 760; 3epauctocts 80, 120, 180, 240
a) 6)

760 mm

40 x 760; xpymmHO3EpHHUCTAS 40 x 760; cpenHe3epHUCTAS 40 x 760; menko3epHUCTas
6) 2) 9)
a — cepuu Y580; 6 — cepuu J455; 6, 2, 0 — cepuu N470 SCM

Pucynox 6.34 — Il Inughosanvrvle nenmol 015 1eHMOYHOU WAUDMAWUHBL 0151 00pabomKu mpyo
GRB 14 CE Professional
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Hlnudosansusbie Jgentsl 1 GSI 14 CE Professional

wr
Q

100 x 285 100 x 285
a) 0)

100 x 290; rpy0bas 100 x 290; cpemuss 100 x 290; msrkas

8) 2) 0)
a - cepuu Y580; 6 - cepuu X570; 8, 2, 0 — cepuu N470 SCM

Pucynox 6.35 — lInughosanvrvie nenmot ons mawunst 05 camunuposanus GSI 14 CE
Professional
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OcHoBHbIe XapakTepucTuku nundoBanbHbIX JeHT cepuit X570, N470 npu-
BeJeHbI B Ta0auie 6.9.

Tabnuma 6.9 - OcHOBHBIE XapaKTepuCTUKH IITHU(oBaIbHBIX JIeHT cepuit X570, N470

ITapameTpsbl X570 N470 SCM
3epHo Kopynn Kopynn
Bepxuuii cnoit DIIEKTPOCTATUYECKUIN 3aKPBITHII Her

OCHOBHO ci1oH

CunTeTHdecKkas cMoJia

CuHTeTHYECKasA cMOoJIa

CBA3YIONIETO

OcHoBa Y-tkaun: P036 - PO60, 3D BOJIOKHHCTBIN BOPC
X-tkanb: PO8O - P400

JlonomHuTens- Her Her

HOE TIOKPBITHE

3epHUCTOCTh K036 - P400 I'py0Oas, cpenusis, msrkas

JlocTronHCTBa ® Bhicokast yCTOWYMBOCTb KPOMOK e HanexHo oOpabaTbeiBaeT gaxe
e OTCyTCTBHUE IEPETPEBOB U CJIEAOB | B TPYIHOAOCTYITHBIX MECTaxX
nobexanocTu 01aroaaps cnenuans- | ® Jloaruii Cpok ciaykObl ¥ BBICO-
HBIM J00aBKaM Kasi IPOU3BOIUTEILHOCTh
e OuyeHb BBICOKAsl TPOU3BOJUTENb-
HOCTB U JOJTHI CPOK CITY>KOBI C paz-
JTUYHBIMU BUJAAMU IPUMEHEHUS

[Ipumenenue e Kpas cBapOYHBIX IIBOB, pau- ® 3aYNCTKa CBApPOYHBIX [ITBOB

YCHBIE PE31[bl U IPOMBIIIUICHHBIE JIU-
TeiHbIE (POPMBI, OKAJIMHBI CO CTaJb-
HBIX BaJIOB

e Msrkoe nuindoBaHue noBepx-
HOCTEN

® Y 1ajieHre KOPPO3UHU C METAJI-
JIOB, IIBETOB MOOEXKAIOCTH, 11a-
panuH U 3arpsi3HEHUN
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2) 9)

a —aamenvrvle wnughosanvruvle ganuxu (100x100x19); 6 —namenvusvie wnugosanvHule 6a-
Juku ¢ Hemkanvim mamepuanom (100x100x19); 6 - wnughosanvrwiii éanux Fleece
(100x100x19), e — pezunosvie saruxu (90x100); 0 — onopHwili pe3unHo8vlll YUIUHOP 015 Kpen-
Jlenus

Pucynok 6.36 — Lugposanvuvie saruxu ons GSI 14 CE Professional
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6.3.2 3akpenasiromuii matepuaia 10

3aoanue 10.1

|. BbiOGepuTe HeCKOJIbKO NPABUWIbHBIX OTBETOB U 00BeIMTE:
1. JlenTOYHBIMU HUTM(HOBATILHBIMU MAIlIMHAMU MOKHO HUTH(OBATH:
a) JaK; 0) MmIaKkiIEBKy;
B) TMOJIMUMEpHBIEC MaTepUalbl, r) MeTa,
1) JEepeBo.
Ortser:

2. Jlentounsle nutndmamasl He pekoMeHIyeTcst IpUMEHSTh I 00paboTKu
3aroTOBOK:

a) C yrjlamH U Cpe3amu; 0) ¢ POBHBIMHU IMOBEPXHOCTSAMH;

B) BOTHYTBHIX U BBITYKJIBIX TOBEPXHOCTEH.

OTBeT:

I1. BbiOepuTe 01UH NpaBUJIbLHBIA OTBET U 00BeIUTE:

1. JlenTOUYHBIE HITU(MAITMHBI TPUMEHSIOTCS 111 00pabOTKU:
a) YIJIOB U CPE30B; 0) pPOBHBIX MOBEPXHOCTEM;
B) BOTHYTBIX U BBIMYKJIBIX TOBEPXHOCTEH.

OTBeT:

2. Ilpu o6paboTke TpyO, pacmoIOKEHHBIX OJIU3KO K CTCHE, MPUMEHSIETCS JICHTOY-
Has NMUTHQOBaAIbHAS MAIIMHKA MapKU:

a) GEF 7 E Professional (a3;exTpoHanuiIbHuUK);
0) GSI 14 CE Professional;
B) GRB 14 CE Professional.

OrtBer:
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I11. IIpogoskuTe mpeaioxKeHne:

1. Jlenrounas numdmamuaka GRB 14 CE Professional mpumensiercst muist oopa-
00TKH U

2. Jlearounas numdmamunka GEF 7 E Professional (asekTponanuisHuK) mprume-
HSIeTCS 17151 00pabOTKHU

3. st mmmdoBaHus B TPYTHOAOCTYITHBIX MECTax MPUMEHSIETCS JICHTOYHAs IUTU(-
MaIlIuHKa
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6.4 Texnuka 6e30MacHOCTH NPH padoTe cO MLIM(OBATLHBIMH
MAIIMHAMH

Baxneiimune npaBmia 60€301aCHOCTH BO BpeMsi Ipoiecca nuinpoBaHusi

Heo0xoanmo coOmronaTh:

— 005acTh MPUMEHEHUS NUTH(POBATBHBIX MAIIUH, PEKOMEHYEMYIO U3TOTOBU-
TEJEM;

— HCII0JIb30BaTh a0pa3UBHbIC MaTEpUAIbl, PEKOMEHIYEMbIE U3TOTOBUTEIIEM;

— HCII0JIB30BATh ONTUMAJIbHBIE CIIOCOOBI MbUICYAAICHUS;

— HCIIOJIB30BATh 3aIUTHBIC OYKU;

— HCIIOJIB30BATh CPEJICTBA 3AIIUTHI OPTAHOB JIBIXaHUS;

— HCIIOJIB30BaTh CPEACTBA 3AILUUTHI OPTaHOB CIIyXa.

Obwum npusHaKom WAUPOBANbHHIX MAUIUH SIBISIETCS JIUHEUHAS CKOPOCMb
(dactoTa BpaleHus) abpazusHoeo mamepuana. Ecnu abpazusnviti mamepuan pas-
pyuiaemcsi, 00JIOMKU pa3nemaromcs C BBICOKOW CKOPOCTBIO U MOTYT BBI3BATh
HECYACTHBIE CITyYau C TSKEJIBIMU MOCTEACTBUSIMU. PoTanimoHHbIe nITu(MaIvHbI Ha
OCHOBE a0pa3MBHOM MIKYPKHU/IUCKA OBICTPO CHUMAIOM Mamepuas v B 3T0 BpeMs 00-
pasyercsi mMHoz2o nwiiu. Bo BpeMs 3amycka poTallMOHHbIE NUTU(GMAIIUHBI C MOIII-
HBIMHU JBUTATESIMU, paboTaroiye ¢ aOpa3uBHOM MIKYPKOM/ AUCKOM, MOTYT CO3/1a-
BaTh BBICOKHE KPYTSIIUE MOMCHTHI.

Honuposanvusie mamunpl paboTalOT HA OCHOBE KOJEOATEIBHOTO JBUXKE-
HUSI, KOTOPOE COBMEIIACTCS C BpallaTeIbHbIM ABWKEHUEM. bezonachbl 6 pabome.
Henocrarok: npu waugosanuu mnozo noliu.

Y nenmounvix wnugposanvuvix mawiun abpazvBHas JIEHTa JABUKETCS C 6bl-
coxoti ckopocmbto. OTHOCUTENBHO 8bICOKASA MOWHOCMb 08ucameisi B COYETaHUN
C CWJIBHBIM CHUMCEHUEeM CKOPOCU NPOU3BOO0UN bLCOKULL MA208bLU MOMEHM BO Bpa-
niaromieicss obmactu NUTM(OBaHMS, KOTOPBIA 3aCTaBISIET JIGHTOUYHYIO HUIH(MA-
MIMHY CIMPeMUmbCs cOenams pbl8oK 8nepeo ¢ BHICOKON CKOPOCTHIO, €CITH ONIepaTop
CIIMIITKOM CHIIBHO Haxcumaem Ha wiaugmawiuny. AopazueHas ieHma npu oopamHom
O0BUICEHUU CHOBA BXOOUM 8 KOJICYX UHCIPYMeHma N 00paszyemcsi 3a30p, KOTOPBIA
CTaHOBUTCSl OmMKpblmbimM. B 3TOM ciiydae cywecmayem puck, 4umo  yCmpoucmeo
Mo2ym Obimb 3AMAHYMBL, K NPpUMEPY, 00excoa, mapgh uiu nauabvybl, 0COOEHHO KO-
20a WaugmamuHa He Haxo0UmMcs HenoCPeOCMBEeHHO HA NOBEePXHOCMU 0Opabambi-
saemou oemanu.

UToObl YMEHBIIUTh WM YCTPAHUTHh OMACHOCTH, BBI3BIBAEMYIO CaMOIIPOU3-
BOJIbHBIM MPOJOJBHBIM YCKOPEHUEM, JICHTOUHYIO HUIM(PMAIIUHY HEOOXOIUMO aK-
KYPAmHO YCMAaHasiueams Ha NOBEPXHOCMb 00pabamuléaemMol 0emanu U 3aTeM 3a-
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MyCKaTh, WM MOCJIE 3aIlyCKa JBUTATENS €€ HY)KHO HAJIC)KHO YIEPKUBATh U He Npu-
AHCUMAMb CTUUKOM CUTILHO K NOGEPXHOCMU 00pabambieaemotl demanu. Jlenmounvie
nuTMMAaIIMHBI HEOOXO0IUMO BCETIAa YOepucUBamsy U 6ecmu 00eumu pyKamu.
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6.5 IIpoBepka cTeneHn yCBOCHUsSI MaTepHaJia
3aoanue 8.2
|. IIpogosskuTe NMpeaIoKeHue:

1. OcHOBHBIE KpUTEPUH OLIEHKH TMpOIlecca pyYHOU NUTU(OBKHU:

2. KauecTBO HITM(OBKH 3aBUCUT HE TOJBKO OT HCHOIB3YEMOIO HHCTPYMEHTA, HO U
OT:

3. KauecTtBO 00pabOTKM MOBEPXHOCTH 3aBUCHT OT:

4, Hepe‘-II/ICJ'IHTe IIOJABH LI YITIOBBIX HIJIH(bOBaJ'IBHBIX MaliuH:

5. B 3aBucumocTy oT rabapuToB yriaoBbie NUTH(GMAITUHBI TOAPA3ACIIIOTCS Ha:

1. lonosiHuTe NpeaiokeHue HeaocTaomed nHgopmanuei:

1. YrnoBeie numndmammnae paboTaroT ¢ YHICJIIOM 000POTOB.

2. YrnoBble HUM(MaIINHBI HE TPUTOAHBI A1 00pabOTKU
ITIOBEPXHOCTEMN.
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3. OpHOpyYHBIE YTIIOBbIE NUTH(PMAIINHBI YACPKUBAIOTCS
,a YIEPKUBAKOTCS ABYMsI PyKaMH.

4. OmHOpPYYHBIC YTIIOBbIE NMUTH()MAIIUHBI TPUMEHSIOTCS TS
nUT(OBKH, a TAKXKE I TUTH(POBATHHBIX padOT

5. lllnmudoBanme MOBEPXHOCTH UCIIONB3YETCS IS
MMOBEPXHOCTH U MOJATOTOBKH AETANICH K

6. [lonupoBanbHast MAIIMHA TIPUMEHSICTCS JIJIS
00pabOTKH OBEPXHOCTH.

7. B kauecTBe ITOJIMPOBOYHLBIX CPCIACTB B HOJIHpOBEUILHOﬁ MalllHC UCIIOJIb3YIOTCA
HaCaaKH N3 ) NI

8. JIenTouHBIC HIJII/I(I)MaIHI/IHBI OCHAIIICHbI CHGI.[HEUIBHOIZ JICHTOM.

I11. BbiOepuTe oquH NpaBUJILHBbIN OTBET U 00BeUTE:

1. O6paboTka yrioBoil nuudMamHol abCOIOTHO POBHBIX MOBEPXHOCTEN MTPUBO-
JTUT K 00pa30BaHHUIO:

a) HEPOBHOCTEH; 0) CKOJIOB;
B) TpEIIUH.
Otger:

2. ITpu 00paboTKe MOBEPXHOCTEH JICHTOUYHBIMU MIUTH()OBATTLHEIMU MallTHHAMU
U oBaIbHOE TBUKEHUE TTPOUCXOTUT:

a) B JABYX HallpaBJCHUSX; 0) B OJHOM HalpaBJICHHH;
B) IO JUaroHasu; r) TI0 KpyTy.

OTBeT:

3. IIpsmoit nuMdoBanbHOM MAITUHON 3arO0TOBKH CJIOKHON (DOpMBI 00pabaThIBaTh:

a) MOXHO; 0) Heb3sl.

OTBeT:
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4. lseta moOexanocTtu, oOpa3yromumecs Mpyu NUTH(POBAHUN BEICOKOKAYECTBEHHOU
CTaJIH, 1O/ BO3JICHCTBUEM aTMOC(EPHBIX OCATKOB

a) OJeTHEIOT CO BPEMEHEM;
0) BOTUX MecTax 00paszyeTcst KOppo3us;
B) IPHOOPETAIOT IIBET CTAJIH.

OTtBeT:

V. Boi0epuTe HECKOJIbKO NMPABWIBLHBIX 0TBETOB U 00BeHUTE:

1. YrinoByto nummdmaniuiy npeonoymumeibHo UCTIONb30BaTh I NUTU(GOBAHUS:
a) mnuiIoMarepuana; 0) KamHs;
B) MeTallia; ) IUIACTMAacCHI.

OrtBerT:

2. lllnudoBanbHbIE CPEICTBA B MOJUPOBAIHLHBIX MAIIMHAX HAHOCSTCS B BUJIE:
a) BOCKa; 0) SKHMIKOCTH;
B) TAacCThI; I) CHEeIUaJbHOTO PacTBOPA;

OTtBer:

3. Pyunbie 1eHTOUHBIC NITU(MAIITUHBI MOYKHO HCTIOIB30BaTh JIJIsl TUTU(OBKU:
a) OeroHa; 0) JpeBEeCHBIX MATEPHAIIOB;
B) JIAKMPOBAHHBIX MOBEPXHOCTEW; T) HATYpaJIbHOIO JIEPEBA;
1) METaJUIMYECKUX MOBEPXHOCTEH; €) IUIacTHKa.

OTtBer:

297



4, HOHI/IpOBaJ'IbHYIO MalllMHY MOKHO HUCII0JIb30BATh JJIA ITOJIUPOBKU:

a) JIePEBSIHHBIX ITOBEPXHOCTEH; O) JIAKUPOBAHHBIX (OKPAIICHHBIX)
MMOBEPXHOCTEN;

B) MeTalla; r) IUIACTUKOBBIX MaTE€pPHAJIOB.

OTBeT:

5. st 06paboTKU MeTasuia MPUMEHSIOTCS MHCTPYMEHTHI:

1)  npens; 2)  nepdoparop;

3)  1m003uKOBas MHIIA; 4)  nenHas muia;

5)  pybaHok; 6)  BepTHKaIbHBIN Ppe3ep;
7)  UIypymoBepT; 8)  yrioBas nuM$MaIIiHa,
9)  neHTOYHAs NLIM(PMAIINHA; 10) npsmas numdMaiinHa,
11) oTpe3Has MalvHa; 12) BuOponuIM(pMaIINHA;
13) okcueHTtpukoBas nuMpmMmaruaa, — 14)  cko003a0MBaTEIb;

15) HOXHMIIBL 16) BBICCUYHBIEC HOKHMIIBL,

17)  anmasHas Apenb IJis CBEPJICHUS alIMa3HbIMUA KOPOHKAMH.

OTtBeT:

6. st 06padoTku Merasuia He mpuMeHSIOTCSI MHHCTPYMEHTHI:

1)  napeb; 2)  mepdoparop;
3)  1003uKOBas MUIA; 4)  uemHas IUIIA;
5)  py0aHok; 6)  BepTHKaJIBHBIN (pe3ep;
7)  UIypymoBepT; 8)  yrioBas nutMdMaIIHa,
9)  neHTOYHAs NIIM(PMAIITHHA; 10) mopsimas nutMdMalIiHa,

11) oTpe3Has MalIvHa; 12) BuOponuMQpMaIIHa;
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13) okcrneHtpukoBas numpMmamuHa, — 14) cko003a0MBaTEINb;
15)  HOXHHIIBI, 16) BBICCYHBIC HOKHMIIBL;

17) aJIMasHasg ApPCJIb IJIAA CBCPJICHUA aJIMA3HBIMH KOPOHKAMMU.

OTtBeT:

V. Pabora ¢ TadaumamMm:

1. 3anonHuTE KOJIOHKM 2 B Tabnunax 1, 2:

Tab6muna 1
Tunwi, mooenu
1 2
Cneunann3nupoBaHHbBIE YIIIOBBIE
MAaIIuHBI
Tabmuma 2

waughosarusl

Baoicneriuue npaeuaa bezonachocmu 6 npoyecce

1 2

bezonacHocTh paboThI pu

WCIIOJIb30BAHUU YTIIOBBIX
T MAaIIHH
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2. 3anuiuTe 00J1acTh MPUMEHEHUS KPYITHOTa0apUTHBIX U MAJIOTa0apUTHBIX MpS-
MBIX HUTH(OBATBHBIX MAIIMH COOTBETCTBEHHO (3aIOJTHUTE KOJOHKY 2 TaOIHIIbI 3)

Tabmuua 3

Ipsamsie wnugosanvHvle MauiuHbl

Obnacmov npumeneHus

1

2

KpynnorabaputHsie

ManorabaputHbie

VI. Padora ¢ pucynkamm:

1. Onpenenure 1Mo pucyHkam Bu NITU(GOBAHUS U 3AMUIINTE UX 0T OYKBaMH a),

0):

0)
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2. o pucynky «IIpsiMble nuIHpMaIIMHBD) OTIPEAECTUTE HA3HAYCHNE IPSIMOH IILITH-
(boBaIbHOI MaIIMHBI U TOIMUIINTE 1101 OyKBaMHu a), 0).

a) 0)

Pucynok — Ilpsamvie winugpmawuns

VII. IlpuBeauTe B COOTBETCTBHE (CTPEJIKAMH) NPUMEHEHHE JIEHTOYHBIX HLIN-
(oBaJILHBIX MAIIIUH ¥ BUIOM 00padaTHIBA€MOIi MOBEPXHOCTH

Jlenmounvie winugosanvHovle Obpabamuleaemas no8epxHOCMb
MAWUHDBL

1. lerounas GSI 14 CE Profes- | A. Jlins oOpaOOTKH HEpKaBEIOMICH CTaIH
sional

2. GRB 14 CE Professional b. Jlnst puaUIHON 00pabOTKH TOBEPXHOCTEH.

3. GEF 7 E Professional (311ek- B. [l 06paboTku TpyO M mopyuHen
TPOHANUIILHUK)

Otsert: | 1

Vil
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7/ APTOHOMMUKA

TepMUH «3ProHOMHMKA» COCTOUT U3 TPEUYECKUX CIIOB «ergony (pabota)
U «NOMOS» (3aKOH, MPaBUIIO, HayKa). Ha TeXHUYECKOM SI3bIKE 3TO O3HAYAET «HAyKa
00 OpHEHTHPOBAHHON Ha MOTPEOUTENE KOHCTPYKUMU pPaboymx HHCTPYMEHTOB
U 000pYIOBaHUS.

L[GJIB 9ProHOMHUKHU COCTOHUT B TOM, YTOOBI HpI/ICHOC8,6JII/IBaTB HHCTPYMCHT
K 9CJIOBCKY, 4 HC UCJIOBCKA K UHCTPYMCHTY.

Bauanue popmur kopnyca uncmpymenma. JluzaiilH MHCTpyMEHTA SIBIISIETCA
HanOoJiee BaXXHBIM (PAKTOPOM, BIMSIOIIMM Ha «YIPAaBISEMOCTb» U <JIETKOCTh 00-
ciyxuBaHus». Cie0BaTeNbHO, IU3aiH ABISAETCA B KAKON-TO MEpE COIPSIKEHUEM
MEXy UMCTON (PyHKIIMEH NHCTPYMEHTOB U M0JIb30BaTEIEM HHCTPYMEHTOB.

Tpeoosanua k mecmam 3axeama uncmpymenma. Mecrta 11 3aXBaTa WH-
CTpYMEHTA MPEIHA3HAYEHBI JJIs1 YJICP)KUBAHUS HHCTPYMEHTA U IPUMEHEHUSI yCUITUSA
noAa4y. ITO BUAHO HA MPUMEPE UHTETPUPOBAHHON U JOTOJHUTEIIBHON PYKOSTKU
YAAPHOU JIPEIIN.

DyHKYUs pyKu 80 8pems C6epieHUA:

—  depaicamv UHCPYMEHM;

—  Hanpaeusime e2o;

— nepeosucamsv e20 6nepeo;
— NepeKdams CKOpoCmo.

OTH (YHKIUH JOJKHBI BBINOJHATHCS TI0JIb30BATEIEM WHCTPYMEHTA
0e3 npepbiBaHusl Pa00Thl, CMEHbI XBAaTA WJIH NMPEKIACBPEMEHHOT0 YTOMJICHHS.
[ToaToMy LIEHTp BHUMaHUS IP2OHOMUKYU UHCTPYMEHTA COCPENOTOUEH Ha Mecme OJis
3axeama UHCmpymeHma.

be3onacnoe ynpasnenue rnekmpouncmpymenmom. Pyka nommkHa He
MONILKO Oeparcams dIEKTPOUHCTPYMEHT, OHA JOJDKHA makdce ynpaeiamo um. Io-
sToMy hopMa PYKOSITKH Ba:KHA BO BPEMsl yIIPABIICHUSI MTHCTPYMEHTOM. Pyke HeoO-
XO0OUMO NPOCMPAHCMBO, YMOObL 08ULAMBCS U OOHOBPEMEHHO KDENKO 0ePAHCAMb UH-
cmpymenm (puc. 1.1).

Ecnu Ttpelyercs evicokoe npudxcumnoe ycuaue, ciedyem HPUMEHAMb €20
6 HanpaeneHuu ocu ceepjd. IICKTPOUHCTPYMEHTHI C TMPaBHIbHON (HopMon
UMEIOT PYKOAMKY NUCMOIEMHO20 MUNA, KOmopas 6edem 66epX K VenyOneHuro
8 Mecme NPoOOJIICEHUS OCU C8epId, 20e PYKA MOJCem 0Ka3amb npsamoe 0asieHue
Ha 8EpULUHY C8epla ¢ ONMUMATILHOU nepedadeli CUbL.
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Basicnocmov noseepxnocmu kopnyca nekmpouncmpymenma. Inaoxue
nosepxHocmu HeyooOHvl s pabOThl, PYKU HENPUAMHO «NPUKIEUBAIOMCILY
K pYKOAmMKe UHCTPYMEHTA, U B cliydyae pabOThl MOTHBIMU, 3arpsI3HEHHBIMU MACIIOM
WIN CaJbHBIMHU PYKaMU WM TIEpUATKAMU, YK€ Helb3s HAOEHCHO YOepIHCUBAMb UH-
cmpymenm. Cnezka uiepuiasas u cmpyKmypuposanHas noepxXHocms obecneyu-
6aem XOPOILIUN Oe30nacHwvlli 3ax6am UHCTPYMEHTA U TTO3BOJISIET KOXHCE « ObILUAND Y.
Bo3oyx meorcoy kooiceti u nosepxnocmsio 31eKMpouHcmpymeHma npeoomspaujaem
Gopmuposanue noma.

Coomeemcmeue popme/yoepowcusanue. /las-  Dpukyuonrnoe yoeporcanue/zaxeam. Imo
JleHue pacnpeoeneHo Ha HebONbUOM YYacmKe —O0CMu2aemcs nymem oXe6ama pyKoamxu nab-

pyuku. Tenepv onepamop mooicem uepes py-  yamu. Tenepvb onepamop modicem ynpaeisme
KOSAMKY nepeoasamsy ycuiue nooadu UHCmpy- OBUMCEHUEM 8NePED U DOKOBLIM OBUNCEHUEM
MeHm). UHCmMpyMeHma.

Pucynox 1.1 — Opeonomuxa. @opma u ¢ppuxyuonHoe yoepicanue pykosmrku UHCmpymeHma

Msazkue nogsepxnocmu MONICHO NOJY4UMb, TTIOKPBIBASI MECTO I 3aXBaTa UH-
CTpyMEHTa 21acmomepamu. TakuMm oOpa3oM, HaJEKHO MOTJIONIAETCS BUOpaIUy.
B pe3ynbTrare, ¢ OJJHOW CTOPOHBI, CHUMCAEMCSL YCMAaioCmy, a, C APYroi CTOPOHHI,
MPEOTBPAIIACTCS 8ped 300P08bI0 pabomaruemy.

Basxicnocmu pacnonosicenus snemenmos ynpagnenusa. besonacHas padora
TpebyeT, YTOOBI DIEKTPOMHCTPYMEHT MOXKHO OBUIO 0€30nacHo 6Kauams
U 8bIKIIOUAmb 8 11000M pabouem nonodxceruu. B 3eKTpOMHCTPYMEHTAX MPaBUIIb-
HO€ KOHCTPYKTUBHOE COUemanue PyKoOAmKU u nepeKiiouamens no3eosem 1eeko
NPOMAHYMb NATLYLL 8 HANPAGIEHUU NePeKiouames, Haxoo0ums e2o 0adce «8cie-
nYy10%», 00HOBPEMEHHO YOEPHCUBASL U HANPABAAA IIeKmpoucmpymenm (puc. 71.2).
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Pucynok 7.2 — Opeonomuka. Mecmononodcenue nepexiouameneii:

Tanvyvr mozym docmueHyms yOOOHO PACNONONCEHHBIX nepeKktouamerneti 6e3 Heobxooumocmu
«PaszviCKUBamuv» ux. YxazamenvHulil naiey mMoxcem ynpagiams pyKOSImMKOU pegepca U 8KI4ams
u gvikn0yamv numanue. bonvwoii naney ynpaensem KHONKou 610KUPOSKU U PYKOSAMKOLUL pe-
éepca.

Bbe3onacHoe ynpasiieHue ycTpoiictBoM. OnTHManbHBIC TIO3UIMH 3aXBaTa
o0ecreunBaroT 6€30MacHOE YIPABJICHUE YCTPONCTBOM U IIOMOTAIOT YIIPABIISATH KPY-
TSATUME YCHIASIMH.
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8 OXPAHA TPYJA

8.1 Bausinue JUYHOCTHBIX (aKTOPOB Ha 0€30MACHOCTh

Ha 0Ge3onacHOCT BO BpeMsl NPHUMEHEHHS 3JIEKTPOMHCTPYMEHTOB CYIIE-
CTBEHHO BJIHSIOT Clieyroniue GakTophl:

—  CoON00eHUe UHCIPYKYUU NO IKCILYAmayuu,
— 9p2OHOMUKA;

—  Mun UHCMpPymMeHma,

— CMmecCHeHHble YCI0BUSL,

— ycmanocmo;

— OmHouleHue Kk mpyoy;

— HeodoCcmamokx onvima,

—  pedicum pabomui,

—  AIKO20b.

[Ipu pabote c 3IEKTPOMHCTPYMEHTAMU HEOOXOAMMO YYHUTHIBATh BCE (hak-
TOPBI, BIUSIONIME HA O€30MaCHOCTh Pa0OT U HEOOXOJUMO BBIMOJIHSTH CIETYIONINE
paBuIa:

a) HHCTPYKIMHU MO IKCIUIyaTaIllUM: TIEpPe] MEPBBIM MPUMEHEHUEM HOBOTO
TEXHUUYECKOTO YCTPOICTBAa HEOOXOJUMO BCEr/a BHUMATEIBHO Yumams u cooro-
oamb TpeOOBaHUS PYKOBOJACTBA MO OKCHAYAMAyuu U UHCMPYKYUU MEeXHUKU
bezonacHocmu,

0) IproHoMmMKa: HEOOXOUMO HCIOJIb30BAaTh TOJIBKO TAKUE MHCTPYMEHTHI,
KOTOPBIE YOOOHO Jledcam 8 pyKe, KOTOPHIMU JIETKO paboTaTh, U KOTOPBIE 001a0arm
HAUMEHbUWUM WYMOM, Menio8vloeNeHueM U suopayuel;

B) THINl MHCTPYMEHTa: HEOOXOIMMO BBIOMpaTh HauboJee nooxX0osauuULl
07151 pabomuvl UHCMPYMEHM U UCNOb308AMb €20 MOJILKO C PA3PEULeHHOU OCHACT -
KOU,

I') CTECHEHHbIE YCJOBUSI PaboThl: HEOOXOAUMO YCMPAHUMb CMECHEHHble
yenosus pabothl. [1o BO3SMOKHOCTH JEMOHTUPOBATH ACTATH JIJIS TIOCIEIYIOIIEeH 00-
pabotku. Pabouee mecmo MM CTONI 0c80600ums om Hazpomoxcoenutl. Eciu HET
BO3MOYKHOCTH YCTPAHUTh CTECHCHHBIC YCIIOBHS, TO HEOOXOMMO MPUHSATH MEPBI IS
00ECTICUCHUS YCMOUYUBO20 NONONHCEHUSA U DE30NACHO20 0OPAUeHUsL ¢ UHCIPYMEH-
mom,

1) yCTAJI0CTh: padoTa C SJICKTPOMHCTPYMEHTOM TpeOyeT PU3NIECKOTo U yM-
CTBEHHOT0 OTAbIXa. HeoOxoaumo deramos pecynapHvie nepepulébl, 4TO0bI YIIYUIITUTh
Ka4yecTBO pabOThI U, IPEXKJIE BCETO, Y8eauuums 0e30nacHocmy;

€) OTHOIIIeHHe K TPYAY: HE BBIMEIIATH IJIOXO€ HACTPOCHHE HAa MPOU3BOJI-
CTBEHHOM 33JIJaHWU WIH JIETaJN, HHCTPYMEHTE WJIH TEXHOJOTUUECKOW OCHACTKE;
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) HEI0CTATOK ONbITA: HEOOXOIUMO TMOBHIIIATH KBATU(UKAITMOHHBINA ypO-
BEHb Yepe3 CIEUHUATU3UPOBAaHHbIE NPO(ECCHOHATBHBIE KYpPChI, CHEIUATBHYIO
U TEXHUYECKYIO JINTEpPaTypy, HACTAaBHUYECTBO 00Jiee OMBITHBIX CIEIUAIMCTOB;

3) peskuM padoThl: HEOOXOAUMO BBIMIOJIHATH KaXK0€ MIPOU3BOJICTBEHHOE 3a-
JTaHUE C TAaKUM K€ BHUMaHUEM, KaK U B MEPBbIi pa3. PearupoBarh Ha omeneuenus
MOJIbKO nocjie OMKII0YEeHUA IIeKMPOUHCMPYMEHMA,;

1) aJIKOT0J1b: 3arpeniaeTcst pabora ¢ 3JEKTPOMHCTPYMEHTAMU O/ BIUSHUEM
aJIKOTOJIs1, JIEKAPCTB WJIM HAPKOTHUKOB.

be3onacnocms padvouezo mecma. ToIbKO Oe30nacHoe pabouee mecmo Mo-
Jlcem eapanmuposams pabomy 6e3 Hecuacmuwix ciyyaes. Jng odbecneuenus 6e3-
OTNIACHOCTHU Ha pabouyeM MECTE BaXKHbI CIEAYIOIIUE KPUTCPUH:

— RNOpAO0OK Ha pabouem mecme;
— ROOKIIOUYEHUA K IIeKMPOCemu;
— oceeuienue pabouezo mecmas
— NPOMUBONONCAPHAA 3au4UmMA.

Yoopka paboueco mecma. 1lopsinok Ha paboueM MecTe CIIOCOOCTBYET XOPO-
niemMy o030py M, CJIEI0BaTENbHO, 0e30macHOCTH. MOKHO cpa3y HalTH MHCTPY-
MEHTHI (OCHACTKY), BCTIOMOTATENIbHbBIE CPE/ICTBA U MaTepUabl, YTO YCTPAHSET IMO-
TepIo paboyero BpeMEHHU.

Ilooknrouenus k Inekmpocemu. J1Jist pabOTHI C JIEKTPOUHCTPYMEHTAMHU Clie-
JIyeT MPEeayCMOTPETh JOCTATOYHO BO3MOXKHOCTEH ISl MOJKIIOYEHUS K AJIEKTPO-
CETH, YTOObI UCKIIOUUMb 00 MUHUMYMA UCHOJIb308aAHUE yOnuHumenei (U BO3-
MOXHOCTh TNpepbiBanusi). [Ipu paboTe ¢ ANEKTPOMHCTPYMEHTOM B CTAllHOHAPHOM
pexuMe 0COOCHHO BXKHO HAIUYUE 00HO20 UIU HECKOJIbKUX AGAPUIIHBIX GbIKITI0-
uameneiu.

Oceewenue pavouezo mecma. TOUHOCTb U HAJISKHOCTh PAOOTHI BO3MOXKHBI
JIUIITH TIPU JOCTAaTOYHOM OCBEIIeHHOCTH. [Ipr BRIOOpE M yCTAaHOBKE OCBETHTEIILHOTO
npubopa HEOOXOIMMO YYuUmMbI8AmMb BO3MONCHOCHb 00pA306aHUS MEHU UTU
O0JIJICHBL NOOKIIOYAMbCSL K PA3HBIM (hazam cemu nepemenno2o moka. Tak MOKHO
uzbexcams cmpobockonuuecko2o d¢gexma n3-3a MEpIAHUs, KOTOPBIM MPU Ompe-
JICJICHHOM YHCJIe 000POTOB MOXKET CUMYJIMPOBATH OCTAHOBKY HCITOJIb3yEMOTO WH-
CTPYMEHTA.

Ilpomueonosicapnan 3amuma. I1oxxap MOXET BOSHUKHYTH 110 Pa3HBIM MPH-
YuHAM, BHAUYaje 4acTO HE3aMETHBIM, O UCKpbl (HampuMmep, pu NumdoBKe Me-
tayuia). Jlydmas npodunaktuka — yucroe, yopanHoe pabouee MeCTo, TIHIaTelbHas
HOJIrOTOBKAa K paboTe, HApUMEpP, YCHAHOBKA 3AUAUMHBIX IKPAHOE, 3AC/I0HOK.
B macmepckux, na pabouux mecmax Heo6X00uUM0 yCMAaHAGIUEAMb OZHEMYUIU-
menu.
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8.2 Mepbl naccuBHOI 6€30MaCHOCTH

UtoObl 00ecnieuuTh Oe3onachvie yciosus paboThl AICKTPOMHCTPYMEHTAMHU
komannun BOSCH, HeoOxommumo npudepoicusamubcsi pekomeHoyemMou U3omosu-
menem 00JIaCTH MPUMEHEHUS U pabOThl MHCTPYMEHTOM B COOTBETCTBUHU C PYKOBOJ-
CTBOM 10 3KCIUTyaTanuu. Heobxooumo o0a3aTeNbHOE CoON00eHUe UHCMPYKYULL HO
mexHuKke bezonacnocmu npu pabome c snekmpourcmpymenmamu. Kpome toro, pa-
OoTaromeMy ¢ 3JIeKTPOMHCTPYMEHTOM HEOOX0IUMO MPUHUMATh MEPbI 00€CTICUCHHS
naccugHoll 6E301TaCHOCTH — HAJIEBATh 3awyummusie ouku (puc. 8.1) Mpu BHIMOIHEHUH
0epesoobpabamuvlearwux mexHoaocuyeckux 3aaanuii. Mepbl maccuBHOU Oe3ormac-
HOCTH 3alUIIAIOT TOJIb30BATEINSI OM ONACHBIX U 8peOHbIX (HAKTOPOB, HEMZOEKHO
CBSI3AHHBIX C TMPOW3BOJCTBEHHOW MAEATEIbHOCTHI0. K HHM OTHOCSTCS: HbLb,
OCKOJIKU, WIYM.

CpeacTBa 3alIUTHI 17123

CpencTBaMu JyTst 3alIUTHI 1143 SBIISIOTCS 3aIIUTHBIC OUYKHU U 3al[UTHBIC
MAaCKH OT MMbUTK M YacTHUI[ MaTepuaia (cM. tadmuiy 8.1).

Tabnuma 8.1 - O6nacTu MpUMEHEHHsI CUCTEM 3aIIUTHI I1a3

Bpenusie dpakTopbl Buael oukos CMOTpOBOE CTEKIIO NN SKPAHBI

MexaHnyecKkue 4acTUIbI 3alUTHBIE OYKH B 3amuTHBIE SKpaHbl ¢ 3P PexTom
ornpase ¢ O0KOBOM 3amu- | wiu 6e3 apdexra puibTpa
TON

I'pyOas nbuib 60see 5 MKM | 3aKpbIThIE 3aIIUTHbHIE 3amuTHBIE SKpaHbl 0e3 3pdexTa
OYKH, MSTKasl IOJrOHKa | GUIbTpa
10 pa3Mepy

Menkas nbUIb MEHEE 5 MKM | 3aKpBITHIE 3AIIUTHHIE 3amuTHeIe SKpaHbl 6e3 3¢ dexra
OYKH, MATKas MOJI- ¢bunbTpa

KJIaJIKa, Ta30HETPOHUIIA-
eMO€ MPOCTPAHCTBO IS
a3

Kamnatomue u Opbisratomuye | 3aKpbIThIC 3alIUTHBIC 3amuTHbBIE YKpaHbl 0e3 2 dexTa
AKUJTKOCTU OUKH, MATKasl MOJITOHKA | (UJIbTpa
0 pazMepy
3ammra OT COJIHLIA 3aluTHBIE OUYKU B CMOTpOBBIE SKpaHbI ¢ dPdek-
OnpaBe TOM (pusbTpa
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a - 04KU OJIAl 3aUUMsbl OM SPKO20 c8ema, O - OUKU ¢ OOKOBOU 3auumotri 0 00ue2o
HA3HAYeHUs1, 6 - 3aKpblmble OUKU 051 3AWUMbl OM NbLIU U KANelb HCUOKOCMU, & — 3AUUMHbLE
OUKU CBAPWUKA (2A308A451 C8APKA) ¢ OMKUOHBIMU KEEPX)Y 3AUIUMHBIMU OUKAMU

Pucynok 8.1 — Cpeocmea 3awumul enaz

3ammra pyk

Pyxku B nporiecce padboThl HanboJiee MoABEP>KEHbI OMTACHOCTH U IOJKHBI OBITh
3alUIEHbI OT:

—  MexaHuyeckux onacHocmeu,
—  Menioswvlix 6030eUCmeull;
—  XUMUYECKUX 8030eUCmEUll.

Pyku nyuwe 3awuwams nepuamkamu, MaTepual, KOHCTPYKIHS U Ka4yeCTBO
KOTOPBIX JIOJUKHBI ~HJCAIbHO OOeCIeuMBaTh ONTUMAJbHYIO 0€30MacHOCTb,
HE MPENATCTBYS IPH 3TOM paboTe pyk. MIX THIT 1 MaTepHuaibl BRIOUPAIOT B COOTBET-
CTBHM C HEOOXOAMMOM LEbI0 3aIIUThI (cvm. mabauyy 8.2). Henvzs naoesamo 3a-
WumHovle nepuamky BO BpeMs pabOThI, B KOTOPOH HCIIONB3YETCS 8paujarouasics
OCHACMKA, TaK KaK Mamepuas nepuamri MOXNCem 3ayenumocsi u Oblms 3amsiHym 60
spawarowuecst 0emaiu UHCmpymMeHmad.
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Tabnuma 8.2 - CoiicTBa 3alUTHBIX NIEPUYATOK

ITepuaTtka CaoiicTBa JonroseyHoctsb
Marepuan OnactuuHocth | [Ipounocts Ha | IIpounoctb Ha | O30H / COMHEUHBIN
UCTHpaHue IIPOKOJI CBET
Harypanbhbiii +++
JIaTEKC
Hutpun ++ +++ +++ 0
Heonpen ++ +++
[IBX +
0 - HE IPUMEHSIOTCS
+ - HU3KHE CBOMCTBA
++ - cpegHue CBOWMCTBA
+++ - BBICOKHE CBOMCTBA

3ammTa AbIXaTeJbHBIX NyTel (OPraHOB JAbIXAHWS)

Bo Bpems wiughosanus wikypxoiu u ouckom, nuieHus u ar0od6oi 0b6pabomku
JAPpeBeCHHBbI, CBSI3aHHBIX C MBUIbI0, HEOOXOAMMO 3aITUTUTH OPTaHbl ABIXaHUS pecnii-
pamopamu, noayMAackamu, NOJHbIMU Mackamu (B 3aBUCUMOCTU OT BBITIOJHSIEMOTO
3aJlaHus) U SBISAIOTCS 00s3aTebHBIM. Ha pricynke 8.2 mokaszaHbl BUIBI CPECTB 3a-

IMUTBI OPraHOB JIbIXaHHA.

1 - pecnupamop, 2 - nonymacka; 3 - nonnas macka

Pucynox 8.2 — Cpeocmea 3auumol opeanog ovixanus

309




Vrkpawenusa aenatomces onacnvim GaKTOpOM, TaK KaK MOTYT OBITh 3aTSHYTHI
uHCTpyMeHTOM. [loaTOMy Howenue ykpawieruti BO BpeMs IPOU3BOJICTBEHHOTO IIPO-
1ecca, 0COOCHHO Kosey (TakKe W OOpyYaJIbHBIX KOJEI]) MOXET npeodcmasisimo
c000i KpaltHIOI yepo3y be30nacHocmiu.

Bunel TpaBM KOXKH U IPUYUHBI UX MOSIBJICHUSI IPUBEACHBI B Ta0uie 8.3.

Tabnuma 8.3 - TpaBMbI KOXKH

TaKTHas 3K3€Ma

IToBpexncHue Opdexr JnarensHOCTD BeI3pIBaeTcs cocraBamu
KOXH BO3JECHCTBUSA
JlerenepaTtuBHOE Pazpymienue [IponoixkuTenbHbIN Kucnorsl, enkue Bee-
KHMCJIOTHOT'O 3alIUT- | WU NIEPUOINYECKUI CTBAa, YUCTAILNE CPEL-
HOTO CJIOSI KOHTAKT CTBa, OpraHUYECKUE pac-
TBOPUTEIH, CMa3KH,
MacJio
Tokcuueckas koH- | Pa3pymienne koxxu | 3aBUCUT OT JAJIUTEINb- KoHuentprupoBanubie

HOCTH KOHTaKTa U KOH-
LIEHTpAIUU

KHUCJIOTHI U CAKHEC BCIIIC-
CTBa

Annepruueckas
JK3eMa KOXKHU

CEeHCUTUBHOCTD

Bo3moxHO nipu nep-
BOM KOHTAKT€ B 3aBU-
CUMOCTH OT BOCIIPH-

JlobGaBKU K cMa3KaM,
MIPOU3BOIHBIC JIaTEKCA,
CKUIUAAp, APEBECHAS

u Oakrepuit

MMYHUBOCTH CMOJIa, KOMITOHEHTBI
CUHTETUYECKOU CMOJIBI,
XpOM, HUKEIb, KOOAIbT
OtpaBnenus BcacsiBanue B [IponomxuTenbHbIN AHunuHbI, KapOosoBas
KOXY (TOKCHYHBIE | MJIU NIEPUOINYECKUI KHCII0Ta, OEH301, IeCTH-
BEIIECTBA I101a- KOHTaKT LUbl ¥ aHTUCENITUK IS
JIAI0T B TEJIO Yepes JIPEBECHUHBI, AHTUCENTH-
KOXY) qyeckas Kpacka
MukpoTpaBMbI ITonaganue rpsasu | [IponomkuTenbHbIN Merammueckue

WY IEPUOINYECKUI
KOHTAaKT

ONMJIKU, N (OBATbHAS
IIbLIb, 3arPA3HEHHbIE
OXJIaXIAOLIHE KHJIKO-
CTH

3anmra oT Imyma

JlinTenbHOE BO3JIEHCTBUE I'POMKOTO IIIyMa Ha YEJIOBEUYECKUH CIyX BPEIHO
CKa3bIBaeTcs Ha 370poBbe uyenoBeka. IlociaencTBust mryma OCOOEHHO KOBapHbI
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Hn OIIaCHBI. HOBpe)KI[eHI/Ie YYBCTBUTCIIbHBIX OPIaHOB CJIyXa IMTOCTCIICHHO HaKaIlJIn-
BacCTCA U IIPOUCXOOUT H606paTI/IMO.

[IIyM OT 3JIEKTPOMHCTPYMEHTOB MOKHO CBECTH K MUHUMYMY KOHCTPYKTHB-
HBIMH MEPAMH, BOSHUKAIOIINNA B OCOOCHHOCTH IPH:

—  NpuUMeHeHUU YOapHbIX U WUIUDOBANbHBIX IIEKMPOUHCIPYMEHMO8,
— abpasuenoli ompeske;
— nujleHuu.

H€O6XOI[I/IMO HaJICBATb CPCACTBA 3allIUTHI OPTAHOB CJIYyXd, TAKHUC KAK:

— bOepywiu;
—  3auumHbvle HaYUWHUKU.

CpenctBa 3alllMThl OPraHOB ClIyXa, UX CBOMCTBA, MPEUMYIIECTBA U HEMO-
CTaTKH MpHUBEJCHbI B TaOuIe 8.4.

Tabnuma 8.4 — CpeacTBa 3alIMTH OPTaHOB ClIyXa

CpenctBo | Ilpumenenue Ocabiaenune CsoilicTBa [Ipenmyue- Henocratku
3aIUTBI CTBa
bepyn B ciyxoBoMm 20-30 nb [IpenBapu- Manenskue, | I[loctosHHO
KaHaje TEJIbHO OT- MaJbli Bec, Je3UHpUIN-
(opMOBaHHBIE | OJATOHSETCS | POBATh
win popmye- | Kax/blid B
MBIE Pa3beMBbl | OTAEIBHOCTH
IIpotuBo- | Kak Haym- 35-45 nb 3akpbiBaeT Bce | bomnbiion MoryT OBITH
ITyMHBIE HUKH yXO0 pasmep xo- HEey100-
HayIIHUKH pOIIO KOM- HBIMH, €CIIN
MIEHCUPYET HENPaBUIBHO
JIaBJICHWE BO | OTPETYJIUPO-
BpEMSI pa3ro- | BaHbI
BOpa
IIpotuBo- | Kak moTomnuk- 35-45 nb 3akpeiBatoT 1 | KomOunupo- | Tspxensiid,
OIYMHBIM | JICTHBIE roJIOBY M YIIIM | BaHHas 3a- HEYJ00HBIH B
ieM JIEMBI IIIUTA FOJIOBBI | TEIUION cpefe
Y OPraHOB
ciryxa
[IpotuBo- | Kak xombune- | bonee 45 nb | 3akpeiBaet Bce | OueHb xopo- | Tpebyer
LIIYMHBIE | 30HBI TEJ0 miee ociao- OosbIINX 3a-
KOCTIOMBI JCHHUE Upe3- | TpaT
MEPHOI'0
nryma
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3anMTHAS OJEAIA

3amuTHAs ofekAa MOAOUPACTCS B 3aBUCHMOCTH OT BBITTOJTHECHHS KOHKPET-
HOT'O TEXHOJIOTHYECKOI0 3aaHus. 1{enb 3anuTHON 01eK bl COCTOUT B TOM, YTOOBI
3alIATATh YEJIOBEKAa OT BO3ACHCTBHS Ha HEro padbounx (aKTOpPOB (M BIIASTHUS
NOTOAHBIX ycioBUi). K 3aIIUTHON 0J1€Xk € OTHOCATCS:

— nepeoHuxu;
—  KypmKu,

—  OproKuU,

—  KOMOUHEe30Hbl,
—  OOMuHKU,

— wiemol.

Cumeonuueckue 0603Hauenuss Cpeocms UHOUBUOYATbHOU 3aUUMbL NO OXPAaHe
mpyoa npuseoenvl 8 npuaoxcenuu U.
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[MPUJIOXEHUME A
(cnpasouroe)

PacmmdpoBka o6o3naveHunii macrpymentoB Bosch

O6o3HaueHne KaXJOoro HMHCTPYMEHTa COCTOUT M3 OYKBEHHO-IU(POBOMA
MOCJIEIOBATEILHOCTH U3 TPEX WIIM YETHIPEX TPYII, B KOTOPOM OTPa)KeHbI €r0 BU/I,
THUII, TTApaMETPbl MPOU3BOAUTEILHOCTH, OCHAIICHUE U JIOMOJIHUTEILHOE OCHAIlle-
HUE.

B nepByto ouepenp pa3pabOTUMKKA KOMIAHUU Pa3eIuiId BCE HUHCTPYMEHTHI
Bosch na xateropun nompedbumerneti: njist ipogeccHoHATOB U AJs JOMALIHUX Ma-
CTEPOB. DTO ONPEAEIACTCS U IBETOBOM raMMOii.

Ilpogpeccuonanvuviit uncmpymenm (CUHHEro0 BETA) — UHCTPYMEHT, KOTO-
PBIN UCIOJIB3YETCS HA MPOU3BOJICTBE M PACCUUTAH HAa OOJBIINE HArPY3KU U Ha pa-
00Ty B 00JI€€ JKECTKUX YCIOBUSIX dKCILTyaTaI[UH.

Ilpumep:
F BIM [1 0|-[2] |[RIE] | Buja uncrpymenTa (cepa npuMeHeHUs):
» G =IIpodeccronanbHbIil 3IEKTPOUHCTPY-
MCHT
P = DneKkTpoMHCTpYMEHT JJIs IOMAIIHETo
HOJIb30BaHUS

I:IH I e s Tun uHcTpymenTa:
BM = [Ipens

I:I:l:| -l ‘ ‘ ‘ \ \ \ Texnuyeckue faHHbIC (IapaMeTPhI):

GBM = makcuManbHbIl AUAMETP CBEPICHUS
B CTa)IU (MM)

‘ ‘ ‘ ‘ ‘ ‘ - I:l:l:l OcHamenue:

Yucno cryneHen peaykropa
(Hanpumep, 2 CTYNEHU PENYKTOPA)

N ] ﬁ’ JlonmoiHuTEIbHOE OCHALEHHE (CBOMCTBA):
E = DnexTpoHuka (peryimupyeMoe Yucio
000pOTOB)

R = PeBepc

H = Brlcoknii KpyTAIUi MOMEHT

S = ®OyHKIUSA BBOpAUUBAHUS LTYPYIIOB
W = Moxkpoe OypeHue

D = Cyxoe Oypenue

v

v

v
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Bupa nncTpymenTa (cepa npuMeHeHust)

G Gewerbliches Elektrowerkzeug

IIpodeccuoHaIBHBII 3JIEKTPOMHCTPYMEHT, Bosch cunmii
P Heimwerkzeug (Profiwerkzeug)

DJ1eKTPOMHCTPYMEHT /11 IOMANIHEr0 MoJb30BaHus, Bosch 3esensrii
A AuBenbereichswerkzeug, Gartenwerkzeug

HNHcTpyMeHTHI A1 padoT BHe NOMENIeHHI, Cal0Bble HHCTPYMEHTBI
D, B | U3mepuTeabHbIi HHCTPYMEHT

Tun nHCcTpyMeEHTa

B Ha3BaHusx 31ekTporMHCTpyMeHTOB BOSCh oToOpakaroTcs HavanbHbie OYKBBI CIIOBOCO-

YyeTaHUs Ha3BaHUI HHCTPYMCHTOB Ha HCMCIIKOM A3bIKC.

AS AbSauggerit YHuBepcalibHbli nblIecoc (Absaugsysteme)
BH BohrHammer ITepdhopaTop
BM BohrMaschine Jpenb
BS BandSchleifer JlentouHast nutndMaiInHa
CD OTpe3Hasi MAIIHHA M0 METAJLITY
CM | Cut-Machine ITuna naHeapHAsS
DA DeltAschleifer Jenpranummdmainna
DR DrehschlagschraubeR | YV napubiii raiikoBept
DS DrehschlagSchrauber | MmmynbcHbIii raiikoBepT
DX YHuBepcaabHbIi railkoBepT
EF ElektroFeile DJIEKTPOHANMMIBHUK
EX EXzenterschleifer DKCUEHTPUKOBAsI NUTM(MAITHHA
FF Flachdiibel Frise ITnockoro6enbHas Gppe3epHas MaluHa
FS FeinschnittSage CrycsoBas 3JIEKTPOHOYKOBKA
FZ FuchsschwanZsige CronsipHas 3JICKTPOHOKOBKA
GS GeradSchleifer IMpsimast nuTdMarimHa
HO HODbel Pybanok
KE KEttensage [lenHas syekTponuia
KF KantenFrise Kpomounslii ¢pesep
KS KreisSage Py4nas nupkyisipHas nuia
MB MagnetBohrsténder MarauTtHas cTolKa CBEpJIMJIBHOTO CTaHKa
MF MultifunktionsFrise | YHuBepcanbHas dpesepHasi MalnHa
NA NAger Briceunble HOKHUIIBI
OF OberFrise BeprukanpHas (pe3epHas MarimHa
OP Oszillierende YHUBepcallbHBINA pe3ak
Prézisionssidge
PO POlierer [TonupoBasibHas MalIMHA
RB RohrBandschleifer JleHTOYHASI MAIIMHA 1JIs1 00PA0OTKHU TPYO
RW | RithrWerk DJeKTpoMeIIaiKa
SA SAbelsige HosxoBka (cabenpHas)
SB SchlagBohrmaschine | Yaapuas npens-mypymnoBEépt
SC SChere Hoxauns:
SF SchlitzFrase HInunedpesepHast MarmHa
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Sl Satlnierer MamuHa 111 CATHHHPOBaHUs (IETOYHAs NUTH(DMAIITIHA)
SM SchleifMaschine HImudmammna

SR SchRauber Jpens-mrypynoséprt (Schlagbohrschrauber)
SS SchwingSchleifer Bubponumdmarmna

ST STichsédge Jlo63ukoBas mnuia

SZ SchlitZschere [IInuueBble HOKHULIBI

TA SageTisch-Anschlag | PaGounii cTon

TS Tisch-KreisSige HacronpHas nuckoBas nuja

WB | WinkelBohrmaschine | Yrnosas apeinb

WI W nkelSchrauber VYT110BO# mypynoBEépT

WS WinkelSchleifer YrnoBas mrgmanmaa

OcCo0eHHOCTHh CTAMOHAPHBIX HHCTPYMEHTOB

W3-3a 60b110# 1011 SKCTIOpTa 0003HAYEHUS CTAlMOHAPHBIX HHCTPYMEHTOB JIaHBI Ha aH-
[JIMHACKOM SI3bIKE:

BG Bench Grinder Tounsio ¢ nByms numdKkpyramu

CM Compound Mitre Saw TopuoBouHas muia

CM/S | Compund Mitre Saw Sliding [TanenpHast mua

CO Cut-Off-Machine Otpe3Hasi MaluHa

™ Table Mitre Saw TopioBoyHast muiia ¢ pabovruM CTOJIOM
TS Table Saw HacronpHas quckoBas nujia

TexHnueckue 1aHHbIe (TApaMeTPbl NPOU3BOANTEIbLHOCTH)
/{ns openeii: GBM = makcuManbHBIN AMAMETP CBEPJICHUS B CTAIH (MM).

s Openeti-uypynosépmos: MakcuManbHbIN THAMETP IIYPYIOB (MM).

Hna nenmounvix winudmawun: 1lupuna maudneHTs! (B MM).

Hna nenmounvix wupmawun GEF, GRB u GSI: [Totpebisemas momHocTs B BT
(uucno/100).

s n1063uxoevix nun: MakcumanbsHasi I1yOWHa MPOInia B APEBECUHE (MM); Y aKKyMYJIs-
TOPHBIX HHCTPYMEHTOB — pabouee HalpspKeHHE B BOJIbTaX.

s HOJHCOBOK, CMONAPHBIX 2IEKIMPOHOUCOBOK, yenHuix snekmponun: Ilorpedisemas
moutHocTs (BT), y GKE nnuna nunbsHO#M muHb! (MM) yrcino/10; (y akkyMyISITOPHBIX HHCTPY-
MEHTOB — paboyee HanpsKEHUE B BOJIbTAX).

s cmycnosou nodcosku. Tlorpedisemast MOITHOCTE B BT.

na yupkynsapuvix nun: MakcuManbHas TIyOMHA IPONHIIa B JPEBECHUHE MIPU MUJICHUH 0T
yriom 90° B MM (y akKyMYJIITOPHBIX HHCTPYMEHTOB — pabodee HaNpsDKEHHUE B BOJIBTAX).

s nanenvbHbix, mMopyoBoOUHbIX, KOMOUHUPOBAHHBIX, HACMOIbHBILY QUCKO8bIX nul: Jlna-
METp MUJIBHOTO MoNI0THA B miorMax (8" = 200 mm; 10” = 254 mm; 12" = 305 mMm).
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Hna wugosanvrvix uncmpymenmos: GSS = Pazmep numdosanpHoOl Oymaru B MM (BO3-

MO>KHBI Takke faHHble B cM); GEX = JluameTp mumudoBansHoit 6ymaru B MMm; GDA = ITotpe6-
JsieMasi MOITHOCTb B BT.

s yenosvix wnugmawun: Tlotpebnsemas MomHocTh B BT (urciao/100). V akkymyiis-

TOPHBIX THCTPYMCHTOB — pa60qee HAIps>KCHUEC B BOJIbTAx.

s npsamou wiaugmawiunst: MakcuManbHOE 9KCI0 000poToB B 00./MuH. (unciio/1000).

s pybankos: MakcumanbHas ToimuHa (rinyouHna) crpyxku (Mm) (aucno/10); (y akky-

MYJISITOPHBIX HHCTPYMEHTOB — pa0oyee HanpsKEHHUE B BOJIBTAX).

s gppeszepuvix mawun: Iotpednsiemas MOITHOCTH B BT.

na yHusepcanvhulx noiiecocos: BMecTUMOCTh OpYTTO (J1).

OcHaleHnue

[na openeii: Yncno crynenen peaykropa (Hanpumep, 4 CTyneHd peayKTopa).

s openevi-wypynosépmos. Yucno 06opoto (uuciio x 100 06./muH).

s yenosvix wnugmawun: Jnamerp nuimpoBaibHOro Kpyra (Mm).

s pybanxos: Pabouas mmpunaa (Mm).

Hna ynusepcanvhuix novirecocos: M — 3ammra ot mbun 1o kiaccy M (L — 3ammuTa ot

IBLTH 110 Kiacey L);
SFC — nonyaBromatndeckas uuctka ¢puibtpa (AFC — aBTroMaTHyeckas YucTka (Huiib-

Tpa).
JdomosiHUTE/IbHOE OCHALIlEeHUE (CBOICTBA)
bykBa | Iluxro- JlonoIHUTEIPHOE OCHAIIEHUE
rpamma

A ] T | Yaaaenue nbLin
(Absaugeinheit) BcTpoeHHas cucTema mblieyaaneHus. Y JajieHue mbLUTn
HEMOCPEJCTBEHHO HAa MHCTPYMEHTE B IbUIECOOPHBIA MEIIOK W/UITH YHH-
BEPCATBHBIM ITBIIECOCOM.

B (Biigel) 6yreabnas pykosiTka (pykosiTka-cko0a) (3akpbITas popma py-
KOSITKH) AJIs1 JTOO3UKOBOM MUJIIBI U yIIIOBbIX HnutndMaiius (11t Y1IM,
kpome cepur LVI); Topmo3 BeiOera (i HOX)KOBOK, CTOJIIPHBIX AJIEKTPO-
HOJKOBOK, IICTTHBIX TTHJI)

C JIEKTPOHMKA NMOCTOSIHCTBA

==<| | (Constant-Electronic) noanepxanue 4yrcia 000pOTOB Ha MOCTOSIHHOM
YPOBHE ITPpH TIOBBIICHUH Harpy3Ku

D (Drehstopp zum Meifleln) 6;10kupoBka Bpamenus (GyHKus 106se-
Hus) a7 nepdoparopon

E Ynpasasiromasi 3JIeKTPOHUKA
(Elektronic) perynmupoBka ckopocty BpamieHus. Beioop umcia 060poToB
JUTs1 JTFOOO0TO BHAA padoT
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(Futter) cMeHHBII CBePJIMJIbHBIN MATPOH
beictpas cmena narpona SDS-plus Ha ObICTPO3a)KUMHOMN CBEPIIHIIBHBIHI
aTpoH

G TennoBasi 3a1MTA OT MePerpy3Ku
H (Handgriff) npsimasi pykosiTka (17151 Apeneil — BBICOKOM KpyTSIIUNA Mo-
meHT; st YIIIM - otkpbiTas (ctanaapTHas) Gpopma pyKosSTKH, KpOMe ce-
pun LVI)
| KICK | | Cucrema KickBack Stop
BACK| | (Intellegent) Pacio3naBanue OJIOKUPOBKH Kpyra U HEMEIJICHHOE OTKITIO-
STOP | | ucHHE ABHraTeIs A7t 00CCIICUCHIST MAKCHMAIbHON 6E30IacHOCTH
J Orpanuyenue NycKOBOro TOKa
DNEeKTPOHUKA OTPaHUYEHUs TyCKOBOT'O TOKa JjIsi 0€30MacHOT0 MycKa
(T1aBHBIH MyCK)
L (Leistungsstark) mablii Bec, BLICOKONIPOM3BOAUTEIbHBINH (HA0O0IIb-
1asi MOIITHOCTh Ha €IMHUILY BEca B CBOEM KJjlacce).
Jlazep — y 1063UKOBBIX W U CTAIIMOHAPHBIX MU
M CucTreMa aHTHCTATUKH ([ TBLIIECOCOB)
P MasiTHUKOBOe IBH:KeHHE MUJILHOT0 MOJI0THA
(Pendelung) Bo BTOpO# 9YacT OYKBEHHOW KOAUPOBKH, HATMYNE MASIT-
HUKa. Perynupyemoe Tpex- Ui 4eThIPEeXCTYIeHYaTOe MaSTHUKOBOE JIBU-
YKCHHE TMIJIBHOTO TIOJIOTHA.
P g Beikiarouarteas PROtection (17151 HOBOI ceprn yrioBbIX HUTH(MAIINH)
m'mc:m Brixmouarens PROtection oTkirouaeT ABUraTesns cpa3y mocjie oTimycKa-
see HUS KHOTIKU: HAJEKHOCTb, ONITUMaJIbHOE yI00CTBO B UCIOJIB30BAHUH U
HaJ/ICKHAS 3alIUTa T0JIH30BATEIS.
R PeBepc
(Revers) peBepc, nepexiroueHne BpallleHusl clipaBa HaJIEBO U HA00OPOT
(nmst 3aBOpayMBaHUS ¥ BRIBOPAUMBAHUSA IITYPYIIOB).
S @OyHKUMSA BBOPAYUBAHMS LIYPYNOB
brnokupoBka ynapa
Set C OTpe3HBIM CTOJIOM B KOMIUIEKTE MMOCTABKH (JIJIs1 CTYCIIOBOM HOKOBKH )
T Cucrema Torque-Control
PerynupoBka kpytsiiero MomenTa. [IpenBapuTenbHblil BBIOOP KPyTS-
[IETO MOMEHTA I PABHOMEPHOT'O 3aBOPAYHNBAHUS IITyPYIIOB.
Jliis npeneil-rypynoBEépToB — OrpaHUYCHHE TITYOHHBI 3aBUHYNBAHUSI.
Turbo Typoopexum (pexxum rpyooro numm¢oBaHust) — y IKCIEHTPUKOBBIX
Ui Manm-.
\Y AV arstien Cucrema Vibration-Control
(Vibration-Control) crieripansHasi cHCTeMa IS 3aIUThI OT BUOparmu (3a-
MaTEHTOBAaHHAs CHCTEMa rallleHus BUOpAILNN).
X CucremMa TOPMOKEHUS

Cucrema Topmoxkenus kpyra (Bosch Brake-System). Topmo3 cokpaiaer
BpeMs BbiOera nucka Ha 80%.
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B OosibIMHCTBE HHCTPYMEHTOB MHOTHE (DYHKIIMK HE 0003HAYCHBI M TPAJAUIIMOHHO YIKE
uayT no ymondanuroo. Hanpumep, HoBbiii iepdoparop Bosch GBH 2-24 D, umeer dynkuuto pe-
Bepca, peryaIupoBKu 000poToB, a nepdoparop Bosch GBH 2-24 DF ere u cmeHHbI# naTpoH. 1o
cXeMe, MOXKHO TIPEATOJIOKUTh, Ha3BaHUE BBHIMJISNENO Obl cieayromuM oOpa3oM: nepdoparop
GBH 2-24 DFRE. Tak kak Hanuune pyakmuu pesepc (R) u perymupoBku o6opotoB (E) B mpo-
(eccnoHaIbHBIX HHCTPYMEHTAX CTAJI0 CTAHIAPTOM, UX 0003HAYCHHUS B HA3BAHUAX HOBBIX HHCTPY-
MEHTOB HE TIPUBOJIUTCS.
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[MPMJIOXXEHUE b
(cnpasouroe)

Oo603HayeHnne MeTa/10B 110 HOMepam MaTepuaoB DIN 17007 (ynpoieno)

MapkupoBka

|1 ].[4 5] [41].]9 2]

Tun

Copt

Hpumep: 1.4541.92
Cranb
Hepxageromas cranb
Tum 41

SJICKTpOTeXHI/I‘-ICCKaH cTajib, C MATKHM OTKHI'OM

JloO6aBouHBIC UncIa

I'maBHas rpynna

I'naBHas rpynna

YucaoBoil MHIEKC

Keneso 0
Crann 1
L{BeTHBIE — TSHKEIIBIC METAJLIBI 2
Jlerkue MeTauIBI 3
Hewmeramisr 4-8
MapkupoBKa NpeAnpusTUSI-U3TOTOBUTENS 9

CoproBble Kiacchl

YucaoBoid MHIEKC

OCHOBHOE Ka4eCTBO 00
KoHcTpyKiinoHHsle cTanu, 0011ero Ha3HauYeHUs 01, 02
KauecTtBeHnsle cranu 03...07
KauectBennsie cTanu, JierupoBaHHBIE 08; 09
CrennanbHble CTaIN 10
KoHcTpykmoHHBIE cTanm 11
KoHcTpykiimonssle cranu 12
WHCcTpyMEHTAIBHBIE CTAIN 15...18
WHcTpymMeHTalbHBIE CTaIH 20 ... 28
BricTpopexyime craim 32; 33
N3HococTolikue cranu 34
Crayn 715 IOAIIUITHUKOB KaueHUs 35
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CHGHI/I&J’IBHHG MaTCpHraJibl U3 KEJIC3a

36...39

Hep:kaseromue cramu 40 ... 45
’Kapocroiikue cranu 47: 48
BricokoTemiiepaTypHble METaLTbI 49
KoHcTpyKIIMOHHBIE cTaN 50...84
A30THpPOBAHHBIE CTAIN 85
CrieninanabHbBIE CTAITU 90 ... 99

Jlo6aBo4HbBIE YHCTIA

YucioBoH NHAEKC

HC ONpCACIICHO

0

TomacoBckas CTajlb, KUIIAIIIAas

TomacoBckast cTajb, CIIOKOMHAS

Cranb, Kunsmas

Crainb, cloKoiHas

MapTeHOBCKaH CTajlb, KUIIAIIasa

MapTreHoBCKast CTallb, CHOKOMHAs

Cranb ¢ KUCIOPOAHON MPOAYBKOU, KUTIAIIASL

Cranb ¢ KUCIIOPOAHOM MPOAYBKOMU, CIIOKOHHAs

SHGKTpOTCXHH‘ICCKaH CTaJlb

HC OIpCACIICHO

C OT’)KMI'OM

C MSTKUM OTXXUI'OM

C TepMOOOPaOOTKOI

YJIaydlICHHasA 10 BA3ZKOCTHU

yIIydIIeHHas

yJy4llIeHHas TBepjaas

X0JIOAHOIe(hOpMUPOBAHHAS

XOJ'IO,[[HOI[G(I)OPMI/IPOBEIHHEI}I a0 HPY)KHHHOﬁ TBCPAOCTU

crienManbHas 00paboTKa

OO NOO|OD|WIN PP OO NOOTAWINEF
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[MTPMJIOKEHUME B

(cnpasouroe)

CumBosim4yeckre 0003Ha4eHHsI CBEPJI M CBEPJINJILHBIX IATPOHOB

HSS

B

1/5"-24 UNF

mm

Z12

Huametp u paboyast [yIMHA B MM

BBICOKOITPOM3BOIUTENEHOE CIIHPATb-
HOE CBEPJIO U3 OBICTPOPEKYIICH
cranu

CBepIIIIBbHBIN MATPOH - MPUCOSTHU-
HUTENbHas pe3bba 1/2" ¢ marom 24
UNF (United National Fine - cran-
napt CIIA st pe3b0bl ¢ METTKHM
1arom)

q)HKcaIII/IFI 3AKUMHBIM YCUJIUEM JJIA
KYJIa4KOBOI'0 CBCPJIMJIBHOTO IIaTpOHa

Kitrou 11151 cBEpAMIBHOIO NAaTPOHA C
LHMIMHIPUYECKUM KOHIIOM JUaMET-
poMm 6 MM U 12 3yObsiMu

dukcanus 3aXKUMHBIM YCUIIHEM B
OBICTPO3)KUMHOM CBEPIIMIILHOM I1a-
TpOHE

¢0,5—10 mm

ot 0,5 mo 10 mMm

w=

¢0,5-—10 mm

ot 0,5 1o 10 mMm
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CBepJ10 ¢ TBEpIOCIUIABHOM TIACTH-
HOU

CBepJ10 1Mo JepeBy U3 XpOMOBaHAIH-
€BOH cTanu

Bpamienue BIipaBo - BiI€BO

JInnelHOe U3MEHEHHE Pa3MEPOB IS
KYJIa4KOB CBEPJIMJIBHOIO ITAaTPOHA

Hpenb ynapHoro neicTus

He moAXOJUT AJid CBEPJICHUA
C yAapoM

KynaukoBblil CBEpINIBHBIN NAaTPOH ISl KPETUICHHSI CBEPIT AUAMETPOM

BLICTpOSa)KHMHOﬁ CBCpJ’IHJ’IBHBIfI MMaTpOH JIA KPCIUICHUSA CBECPJI JUAMETPOM



[MPMJIOXXEHUE I
(cnpasouroe)

CumBommUeckue 0003HAYEeHUA NMUJIBHBIX MOJIOTEH JAJIS JO03HKOBBIX NI
U BHI0B MPONUJIOB

Pabouas gmuna. [TonotHO 1003HKO- [Iar 3y0beB MUILHOTO MOJIOTHA
BOU MMUJIBI 3ipi

Pudnenue c 3epaucroctsio 30 bumeraminueckoe mMosoTHO

OTH.IJ'IPI(bOBaHHoe IIXJIBHOC ITIOJIOTHO O6I_Haﬂ JJINHA IIMJIBHOTI'O ITIOJIOTHA

5 x | KonuuecTBo MuIbHBIX M0JI0TEH
(B ynmakoBke)

Pammuns (a5 nepesa)

Hamunbauk (a1 metania) [leTtka a1 cabenbHOM HOXKOBKH U

BHeKTqueCKOﬁ HOX>XOBKH

KonnuectBo 3yoneB Ha aroim (TPI) + TouHBIN YIrII0BON IPOIUI

mar 3yObeB

3amaTeHTOBaHHAA TreoMeTpua 3y6BeB
«2x2 Tooth Geometry»
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[MTPMJIOXXEHUE []

(cnpasouroe)

CuMBoIn4YecKkue 0003HAYeHHUS MUJILHBIX JUCKOB

Pasmepsl, HapyKHBII 1MaMeETp U Jua-
METp I10CAT0YHOIO OTBEPCTUS B MM

MakcumanbHasi oopabaTeiBacMast
TOJIIIIMHA MaTepHaja B MM

[Tnockue 3yObs MBI (C TBEPIO-
CIUTABHBIMU BCTaBKAMH)

ITunpHbBIH AUCK C OCTPOYT'OJIbHBIMU
SY6B${MI/I Hn3 CTalln

KonuyecTBo 3yObeB Ha MIJIBHOM
JIUCKE C TBEPAOCINIABHBIMU BCTAB-
KaMHu

KonnuecTBo 3yObeB Ha MHUIIBEHOM
JIUCKE U3 CTAJIU C MBEJICKUMU
3yObsIMHU
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/

[[Iupuna mponuia B MM

[TepemenHoOe yepenoBaHue 3yobeB (C
TBEP/IOCIUIABHBIMH BCTABKAMH )

TpaneuneBuaHbIe/ TIIOCKHE 3y0ObS
MBI (C TBEPIOCIUIABHBIMH BCTaB-
KaMH)

[TuBHBIA JUCK C MIBEICKUMH
3yObsIMU U3 CTalIU

KonuuecTBo 3yObeB HA MUJIHHOM
JIUCKE U3 CTAJIU C OCTPOYTOJIbHBIMU
3yObsIMU



[MPMJIOXXEHUE E
(cnpasouroe)

IpunaaiexaocTH 1jist HoKHUI Bosch

Ilyanconvl u mampuysl 17 KPUBOJIMHEHHBIX, MIPSMBIX WK KOMOMHUPOBaH-
HBIX MIPOITUJIOB C MTOMOIIIBIO BEICEUHBIX HOKHUI] Bosch.

L I[J'I)I IIPOCTOI'O BBIITIOJIHCHUA Y3KHX KpHBOJ’IHHCﬁHBIX IMPOIINJIOB UJIN CJIOKHBIX
BBIPC30B B PA3JIMYHBIX JINCTOBLIX MAaTCpUaIax.

Briceunbie HOXHHUIIBI BOSCh B coueTaHWM ¢ COOTBETCTBYIOIIMMHM ITyaHCO-
HaMHU HE3aMEHUMBbI IIPU BBIIIOJHEHUH CJIO0KHBIX BBIPE30B U KPUBOJMHEUHBIX IIPO-
MUJIOB B Y3KHX MECTax - aOCOJIOTHO 6€3 gedopManiuu MeTasia.

IpuHaaIeKHOCTH IJIsl BHICEUHBIX HO:KHUI Bosch

IIyaHcoHBI

HyaHCOH JJIA KpHBOJ’IHHCﬁHHX H IPAMBIX IIPOIIUJIOB

Pucynox E.1 - Ilyancon ons kpusonuneinvix nponunos oas GNA 2,0 Professional
(k00 05 3axaza - 2 608 639 013)

Pucynoxk E.2 - Ilyancon ons npsimeix nponunos oisi GNA 2,0 Professional
(k00 05 3axaza - 2 608 639 016)
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Pucynox E.3 — Vuusepcanonoui nyancon onss GNA 2,0 Professional
(k00 ons 3akaza - 2 608 639 022)

Pucynok E.4 — Ilyanconwt ons npsmeix nponunos ot GNA 3,5 Professional
(k00 o5 3axkaza - 2 608 639 025)

MaTtpuubl

Pucynox E.5 - Mampuya 015 niockux aucmogulx Mamepuanios moauHou 00 2 Mm
(onss GNA 2,0 Professional) (ko0 ons 3axasza - 2 608 639 900)
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Pucynok E.6 - Mampuya 015 601HUCTbBIX U NOYMU THOOBIX MPANEYUeBUOHBIX TUCTOBbIX MAMe-
puanos monwurot 0o 1,2 mm onss GNA 3,5 Professional (ko0 ons zaxasza - 2 608 639 026)

Pucynok E.7 - Mampuya 015 601HUCMbIX U NOYMU THOOLIX MPANEYUeSUOHBIX TUCTNOBbIX MAMe-
puanos momyurnou 0o 1,2 mm o GNA 2,0 Professional (koo ons s3axaza - 2 608 639 021)

Pucynox E.8 - Cneyuanvras mampuya u nyancoH 0Jisi OJHUCMbIX U ROYMU JI0ObIX mpaneyue-
BUOHBIX TUCMOBbIX Mamepuanos moawurnou 0o 1,2 mm o GNA 2,0 Professional

(k00 051 3axaza - 2 608 639 902)
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IpuHaaIeKHOCTH K JIMCTOBBIM HOKHUIIaM Bosch

Ha6opsbI HOkeH 11 JIMCTOBBIX HOKHMI

Hoku 117151 TMCTOBBIX 3JIEKTPOHOKHUI BOSCh 1i1s mpoctoit pe3ku pasiiy-
HBIX MaTE€pPUaJIOB.

e [loBOpOTHBIN HOX JJISI TOMOJHUTEILHOTO NITU(OBAHUSA, I SKOHOMUYHON
paboTHI.
HosxHu1ib! 17151 1McTOBOr0 MeTaiia BOSCh jierko cripaBiisiioTes ¢ pa3pe3aHueM
TOHKHUX JIHUCTOB.

Pucynox E.9 — Habopbul nooicetl 01151 TUCMOBLIX HONHCHUY 015 TUCTOB020 MEeMAld
o151 GSC 2,8 Professional (koo o5 3axaza - 2 607 010 025)

BerHl/Ie HOKH JJIA JIMCTOBBIX HOKHHUII Bosch

Pucynoxk E. 10 - Husicnuii Hoowe ons tucmoswix Hodenuy GSC 160 Professional
(k00 o 3axkaza - 2 608 635 243)
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Hoxu nis mummueBbix Hoxxkuaun Bosch GSZ 160 Professional

Hooxu mts numneBbix HoxxHUL Bosch GSZ 160 (Habop pexynux rpedeHOK
U3 2 pexXylx rpedeHoK U 4 BUHTA).

Pucynok E. 11 - Hoowcu ons wnuyeswvix noscrnuy Bosch GSZ 160 Professional
(k00 o 3akaza - 2 608 635 410)

6)

a — HOJHC NPAMOTL OJIsL IUCMO8 MOAUUHOU 00 1,6 Mm (k00 Ons 3axaza - 2 608 635 406);
6 - HOdHC NPAMOTL 0151 TUCMOo8 moawunol 0o 1,0 mm (koo ons 3axaza - 2 608 635 407);
6 — HOJIC KpUBOUHelnblll (ko0 0ns 3axkaza - 2 608 635 408)

Pucynox E. 12 — Pexcywue noicu ons wiauyeewix Hodxcnuy Bosch GSZ 160 Professional
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I[MPUJIOXXEHUE K
(cnpasouroe)

CumBosiH4YecKHe 0003HAYCHUS CBOCTB a0pPa3MBHBIX MATEPUAJIOB 1JIf LIJIU-
¢oBanus n o0padaTpIBaeMbIX MATEPHAJIOB

Kpynnas 3epaucrocts oT 24 10 60

Cpennsist 3epauctocth oT 80 10 120
(Silicium Carbid, SiC - xapou kpem-
HUSA)

YameyHas merka JuaMeTpoM 75 MM.
XBOCTOBHK JIJIs 32KMMa B TIAaTPOH
JTMaMeTpoM 6 MM

Kpyrnas merka nuamerpom 100 MM

n3ornyras. ['aiika M 14

MeTaJ'IJ'I, MiATrKas CTallb

ATOMUHAN

HInudosanue meramia

JIucroBad crajimp

CrpowuTtenbHbie paboOThI, 00paboTKa

MeTaajia

Mertannnaeckue TpyObl
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120
T

240
i

® 6 mm

? 100 mm

225

STAINLESS
INOX
NIROSTA

Cpennsisa 3epauctocts oT 80 10 120
C TIOKPBITHEM CTEapaToM

Mernkas 3epHuctocTh OT 150 U BbIlIe
(TOJIBKO YUCIIO O3HAYAET KOPYH)

Kpyrnas merka nuamerpom 100 mm.
XBOCTOBUK JJIS 32KMMa B MaTPOH
JIMaMeTpoM 6 MM

Kucrepas merka nuamerpom 25 M.
XBOCTOBHUK JJIs 32)KMMa B TaTPOH
IuaMeTpom 6 MM

HepmaBeIomaﬂ CTallb

[[BeTHOM MeTaILT

CBapHble 1IBBI, TPYOBI

UyryHHbie TpyObI

Y nanenue PKaBUMHBI

3amMKoOBas cucTeMa TUIIa JIHUITY4IKa»



high

e s s 4

SPEED

—_—

Extra Strong

VYBenuueHue MPOU3BOAUTCIILHOCTU

OxJaxxaeHue

IloBrrmieHHas IMPpOYHOCTb
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Stainless
Inox:
Nirosta~. 4

perfect
FINISH

'
» -
'

M Flexible

BricokokauecTBeHHas CTallb/HEpKa-
BEIOIIIas CTallb

OueHb xopoliee Ka4ecTBo o0pa-
OOTKH MOBEPXHOCTH

Ouenb ruOKast OCHOBa



PacuiudpoBka 0003HaYeHHIT HA 0TPe3HBIX Kpyrax Bosch

902ddx x191hodnpgo n x1angaduio anHahbHEOQO N DXYOANNADIN — [ M HOHAONg
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IIpunoxenune U
(cnpasouroe)

CumMBo/inYecKHe 0003HAYEHHsI CPeICTB MHAMBHIYAJIbHOM 321U THI
10 OXpaHe TpPyjaa

Hcnonp3yiiTe 3anuTHBIC OYKH!

Hcnonp3yiiTe HaylIHUKH!

Ucnonp3yiiTe pecriuparop!

HCHOJIBI%yﬁTG 3allIUTHBIC Hep‘laTKI/I!

Hcnonp3yiiTe 3aIUTHYIO OOYBb! 3amurtute ceds!

BoiHbTE BUIKY U3 po3eTKu! becripoBoHON HHCTPYMEHT (aKKy-
MYJISTOPHBIN HHCTPYMEHT / 6e3

ANEKTPUUYECKON CeTH)
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