YYEBHO-METOJUYECKHNU KOMILIEKC
OTKPBITOI'O YPOKA
IO NPUMEHEHHUIO TEXHOJIOT'UU
MOAYJBHO-KOMIIETEHTHOCTHOI'O OBYYEHUA

IHo nucnuruinne «TexHoa0rus MeTa1000padoTKN»

Tema 3ansATHSA:
OO0mue cBeeHus 00 OCHACTKeE /111 CBEPJICHUS

BOSCH




Moayas 2 «OcHacTKa A5 CBepPJIeHUsD)
Tema 3ansaTus: «O0uMe cBeeHNsi 00 OCHACTKE JIS CBEPJICHUS»

Xox ypoka

1 3ran. Oprann3anMOHHO-MOTHBANMOHHBbIH — 20 MHH.

1.1 Axryanuzanus onopHsiX 3HaHuM — 10 MuH. (3amganue 1)
1.2 [IpenBapuTenbHOE ONpeeTeHIe YPOBHS 3HAHUN — 5 MUH.
1.3 MotuBamus — 5 MuH.

2 sran. OpraHm3auusi CaMOCTOSITEJILHOM Y4eOHOW JesTeJIbHOCTH 00y4alro-
IIMXCS M0 BONMPOCAM TeMbl Ypoka — 60 MuH.
(YuebHbLll Mamepuan 2, 3aKpennaoumuii mamepuan —3aoanue 2.1)

2.1 Buasl u miporiecc CBepJIeHHUS
a) Bugeocroxer.

2.2 Csepna mist METauI000pabOTKH, MPUHIIAI PaOO0THI, OCHOBHBIE XapaKTe-
PUCTUKH, IPUMEHEHHE:
a) CnirpasibHOE CBEPJIO;
0) CBepiio C KOPOTKUM XBOCTOBUKOM;
B) CTyneH4aToe CBEPJIO;
r) Konnueckue cBepia;
1) 36HKOBKH.
2.3 KonblieBble TUIIBI JJ1S1 METAJIJIa, MPUHITUIT PAOO0ThI, OCHOBHBIEC XapaKTe-
PUCTUKH, IPUMEHEHUE.
2.4 KopoHKH JJi1 MeTajuia: BUAbI, 0COOEHHOCTH, MPUHAJICKHOCTH JJI KO-
POHOK, PUMEHEHUE.
2.5 OxnaxaeHue CBepil.

3 sran. [logBeaenune nToroB pad6orsl — 10 Mun.
3.1 TloxBeneHne UTOTOB YY€OHOTO 3aHITHS — 5 MUH.
3.2 Jlomamnee 3aganue — 4 MuH.
3.3 3amoaHeHue THEBHUKOB — 1 MUH.

eau ypoka:

Ooyuaromue: opMupoBaHHe 3HAHUI MO BUAAM U MIPOIIECCY CBEPIIEHUS C IPUMeE-
HEHHUEM CBEpJI, 36HKOBOK, KOJIbLIEBBIX IMHJI, KOPOHOK.

PazBuBaromme: ®opmupoBaHue yMEHHU pab0TaTh ¢ yUeOHBIM MaTEPHAIIOM U 3a-

KPETUISIONIMM MaTepUaioM 0 TeME 3aHSATHS, T03HABATEIbHON aKTUBHOCTH 00y4Ya-
IOIIUXCS, Pa3BUTHUS PEYH, KOMMYHUKATUBHBIX HaBBIKOB 00YyUYaOIIUXCS.



BocnurarenbHbie: PopMHUPOBaHUE MTO3HABATEIILHOIO HHTEPECA K U3Yy4AEMOMY
MaTrepuay.
MeToabl M TEXHOJIOTUH O0yYEHHUS.
OOBACHUTENBHO-MIITFOCTPATUBHBIH;
NHTEpakTUBHBIN;
MopynbHo-KoMnieTeHTHOCTHAs TexHoJorus (MKT);
NHpopMalilnoOHHO-KOMMYHUKAIIMOHHAS! TEXHOJIOTUS;
[TpoOaeMHO-TTONCKOBBIN;
CamocTosiTenbHas paboTa 00yJaronmxcs.
Cpeacra 0o0yueHust
Y4eOHBbIi KOMIUIEKT YpOKa 1o TeMme: «Qougue ceéedenus 06 ocnacmie 011 ceepiie-
HUAY;
1. TemaTnyeckas nmpe3eHTanus;
2. HoyTOyK, MyJIbTUMEUITHBIN IPOEKTOP, UHTEPAKTUBHAS JOCKA.
JIuteparypa: yuyeOHO-HArIsAHbIE TOCOOMSI, HHTEPHET-PECYPCHI, CPENCTBA UHPOP-
Maluu
Y4eOHO-HarIsIAHBIE OCOOHS

[1nakatel O TeMaM MPOrpaMMbl Y4€OHOU MPAKTUKH U MPAKTUUECKUX 3aHs-
TN
B Tom uucre:

1. Makert ¢ oOpa3uaMu BBITIOJIHEHUS Y4€OHO-ITPOU3BOACTBEHHBIX PadOT C

IpUMEHEHHEM dekTpouncTpymentos BOSCH

[1nakaTel Mo npaBuiiaMm 0€30MaCHOCTH TPY/ia (KOMILIEKT)

[11akaThel IO MPOTUBOIMOXKAPHOU OE30MACHOCTH (KOMILIEKT)

[1nakatel MO 31€KTPOOE30MACHOCTH P PAdOTE € ANEKTPOUHCTPYMEHTAMU

BOSCH (xomruiexr)

5. CoBpeMeHHbIe 00pa3Iibl AJIEKTPOUHCTPYMEHTOB, TPUCTIOCOOICHUI 1 000py-
noBanus pupmbl BOSCH no metamnoobpaboTtke

6. Kymuxos O.H. Oxpana Tpyaa B MeTamuioo0padaThIBatOIIEH MPOMBIIIIIEHHO-
cTH : yue0. mocodue g Had. mpod. oopazosanus / O.H. Kynukos, E.W.
Ponun. — 7-e u3z., crep. — M. : U3nartenbckuii ieHTp «Akanemusi», 2013. —
224 c.

7. Tlokposckuii b.C. OxpaHna Tpyna B meTamiooopaboTtke : yueb. nmocooue /
b.C. ITokpoBckuii. — M. : U3gaTenbckuil neHTp «Axkagemus», 2009. — 64 c.

8. TIIporpammusiii karaior 2013. IIpodeccroHanbHble TPUHAIIEKHOCTH. —
['epmanus, 2013. - 916 c.

9. IIpodeccuonanbusiii snekTpourctpyment. Karamor 2013/2014. — OO0
«Pobept bom». — I'epmanus, 2013. — 418 c.

10. DnexTpouHCTpyMEHTHI U UX HprMeHenue: 1500 Bompocos u oTBeTOB. — I'ep-
MaHus: TexHu4decknii MHCTUTYT NMPodecCUuOHATBHO-TEXHUYECKOM MOr0-
TOBKH U MOBBIIIEHUE podeccrnoHanbHoi kBanudukamuu, 2005. — 448 c.

11. Duuuknoneaus >neKTpOUHCTPYMEHTOB. — Iepmanus: «Ceiinz Koncaaruur
Tpeitnunry, 2001. — 1136 c.

B wno



HNHuTepHeT-pecypcesl

1. http://www.bosch-pt.com/ru/ru/ — OdunuanbHeIi caiiT KOMIIAHKH
«BOSCH»

2. http://www.bosch-pt.com/de/de/ — OduiranbHbIil caliT KOMIAHUH

«BOSCH» (Ha HemenkoM sI3bIKe)

http://www.estateline.ru/ — EstateLine.ru — CTpouTenbHbIN OPTAT

http://toolbook.ru/ — Best uadopmanus 06 HHCTpyMEHTaX

5. http://www.klag.ru/ — Knar.Py — CtpouTebHbIii mopTa

w

>

IIpumeuanmue:

1 3ran ypoka

1.1 Aktyajau3anus OnOPHBIX 3HAHUIA

[IpoBepka 3HaHU 00yUYaIOIMUXCS IO IPEABIAYIIEH TEME B BUI€ TECTOBBIX 3a-
nauuii (ITosicaenue o 1. 1.1 — Ipunoosicenue A).

1.3 MotuBanus (ITosicaenwue 1o 1.1.2 — Ipunoosicenue A)

2 Tal ypoka
Opranuszanus caMoOCTOATEIbLHON yUeOHOI eI TeIbHOCTH 00y4aoIuXCst

110 BONIPOCAM TeMbl ypoKa — 60 MuH.

(yueonwtit mamepuan 2, 3aKkpennaowiuil mamepuan — 3aoanue 2.1,
Memoouxka pabomul ¢ 3akpenysiiowum mamepuanom — llpunoscenue A)


http://www.bosch-pt.com/ru/ru
http://www.bosch-pt.com/de/de/
http://www.estateline.ru/
http://toolbook.ru/
http://www.klag.ru/

3 JIEKTPOUHCTPYMEHTDI 1151 CBEPJIEHUA

3.1 MoayJb 2 «OcHacTKa ISl CBEPJICHUsD)

Y4eOnblii MaTepuaJ 2

3.1.1 O0mue cBeeHusi 00 OCHACTKE JJIS CBEPJICHUS

CaepJiienue — 3T0 00pa30BaHUE CBEPIIOM CKBO3HOTO WIIH TIIYXOT0 LIWJIUHIPHU-
YECKOro OTBEPCTHS B 00pabaTeiBaeMoOM Matepuaie (puc. 3.1).

1) 2) 3)
1 - cxso310€ ceepieHue; 2 — pA33€HKoe6KA, 3- C6epJIEHUE 2TIYX020 OmeepCniusl

Pucynok 3.1 - Ceepnenue

OcHOBHBIC BHU/IbI CBCPJICHUA:

— CKB03HOe ceéepienue (4epe3 3ar0TOBKY);

— ceepnenue enyxoco omeepcmus (TyOMHA CBEpJCHUS HE IMPEBBIMIAET TOJ-
IIMHBI MaTepuaia);

— 2nybokoe ceepaenue (TIyOMHA BBICBEPJICHHBIX OTBEPCTHM 0OoJiee ueM
B 5 pa3 MpeBbIIIAET IUAMETP CBEpJIa).

B JAOIMOJIHCHHUEC K OCHOBHBIM BHJaM CBCPJICHUS CYIICCTBYIOT AOIOJIHHUTCIIb-
HBIC BapHUaHThI CBCPJICHUA:

— ceepileHue 8 meepoom mamepuaie,
— paseepmvléarue npeosapumenbHo NPOCEePIeHHbIX OMEepCmull;
— KOHUYECKOe 3eHKOBAHUE GblCEEPIEHHBIX OMEEPCMULL.
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Hanbonee BaxKHBIMU Kpumepusimu OJis1 CBEPJICHUA ABJIAKOTCH:

—  8bIOOP NOOX00AULE20 C8epd;
— 8b1O0p ckopocmu pezanus (CKOPOCTH BpaIleHNUs);
—  8b1O0OP COOMBEMCMBYIOWE20 VYCUNUSL NOOAYU.

Yka3aHHbIC KPUTCPHUH HOJLKHBI OBITH OIITUMHU3UPOBAHLBI I10J O6pa6aTBIBa€-
MBbIN MaTcpuall. ﬂJ’I}I TOro, YTOOBI BLI6paTI> OIITUMAJIBHOC CBCPJIO, CKOPOCTH Bpallc-
HHUA U IIPUIIOKCHHOC OABJICHUC, HYKHO YUHUTBLIBATDb!:

— 8 KAKOM Mamepuaie HYyJHCHO C8epIums omeepcmue;
—  Kakotl ouamemp omeepcmusi HeoOXo00UMO NOJYUUMb,
—  A8/1Aemcs U NPOCEEPIUBAEMOe OMBEPCNUE CKBOZHBIM, 2TIVXUM UNU 2TIYOOKUM.

CumBonuyeckre 0003HaYeHUS CBEPJI IPUBEIICHBI B npunoxcenuu B.

3.1.1.1 IIpouecc cBepJieHust

Ilpouecc ceepnenua sBAsiETCA PE3yJbTaTOM 0dgneHus TOAAYM (IBUKEHUS
NOJIaYN) U 8pawamenbHo20 0eudxceHus (IBUKEHU pe3aHus). MIX BiIusHUE COCTOUT
B CJIeIyIOLIEM: dagrenue (II0Aada) 3acmaeisenm pexyiyto KpOMKY CBEPIIAa POHUK-
Hyms B oOpabarbiBaeMblii MaTepuasl. [lomumo 3Toro, gpawamenvroe OsudiceHue
(IBMXKEHUE pe3aHus) epaujaem ceepsio U IoMoraer OOKOBOM MOBEPXHOCTH PEKY-
el KPOMKHM MPOABUTAThCA B Marepuan. TeM caMbIM mamepuan ompe3aemcs B
BUJIE cMpYd#ceK, KOTOpble Oi1aroaps BpalaTeIbHOMY JBUKEHHUIO U TEOMETPHUH CIIH-
panu cBepia (CTPYKEUHbIE KaHABKH) YOaIA0MCs U3 BBICBEPIICHHOTO OmMEepCmusl.
Pewarowum pakmopom ona onmumanono2o npoyecca ceepieHus A611emcs 2eo-
Mempusi ceepaa.

3.1.1.2 I'eomeTpus cBepJa

T'eomempuro ceepna (puc. 3.2) 0OBIYHO OIPEAEIAIOT KaK KOHCTPYKIHIO pe-
KYIIUX KPOMOK cBepiia. TpH pexylre KpOMKH SBIISIFOTCS Han0oJiee BaKHBIMU:

1) enasnas pesxcywas Kpomka,

2) peosicywee pebpo;
3) ecnomozamenvHas pedxicyuas KpomKd.

Nx s dexkTuBHOCTL Oa3UpyETCsl HA COMIACOBAHUM YTJIOB pe3aHusi, U3 KOTO-
PBIX CIEAYIOLIUE TapaMeTpPhl OMPENESIOT KIaCCUPUIMPYIOIINE MPU3HAKHU:

—  Yeon npu eeputune (Y2oa 3amouxu);
6



—  3a0HUl Y20,
—  )20J1 NOObeMa CIMPYIHCEUHOU KAHABKU (NepeOHUll Y20i),
— pedicywas 4acme.

3
) " ‘;1;2
3
2

1 - yeon npu sepwune; 2 - 3a0nuti yeon, 3 - yeon noovema cmpysiceyHou KaHaeKu

Pucynox 3.2 - 'eomempus ceepna

I'naenas pesxcywan kpomka omeeuaem 3a npoyecc ceepienusi. CnupaivHoe
c6epJlo BCeTJa CHA0XKEHO 08yMs TIABHBIMHU PEXYIIUMU Kpomkamu. OHU CBS3aHBI
MEXKy coOO0M nonepeuroti pesxcyweti kpomkou (puc. 3.3).

D =

1—06e ocnosuvie pescywue kpomku, 2 —8cnomo2amenvbHas pexcyujas Kpomka, 3 —nonepeu-
Hasl pexcywas KpomKda

Pucynox 3.3 — Peorcywue kpomxu ceepaa. I nasnvie pexcyujue Kpomxu

Xapakrep 3aTOUKH PeKyIINX KPOMOK

Hawnbonee npoctoit hopMoit pexymmmx KpOMOK SIBJIIETCS KOHYCHAsl 3aTOUKa.
(cm. puc. 3.4a). llpu Takor ¢hopme mepexo] MEXIY IBYMS PEXKYIIUMHA KPOMKAMH
OCYIIECTBIISIETCS] TIOCPEJICTBOM TaK HA3bIBAEMOU MEPEMBIUKH.



[lepembIuka pacroyiokeHa Ha CPeTHE OCH OCTpHsI CBepia U 3a CYET 3TOrO
(ToYTH) HE UMEET OKPYKHOU CKOpocTH. brnarogaps 3ToMmy 00CTOATEIBCTBY B «TY-
noit» pexyiiel Gopme mepeMbIuka HE Y4acTBYeT B CaMOM IIPOIIECCE CBEPJICHUS,
a JINIIb TPETCS O TIOBEPXHOCTh MaTepraia U OTOJBUTAET €ro B CTOpoHy. Kak cien-
CTBUE, PU IICHTPUPOBAHUN OTBEPCTHUS CBEPJIO HE MOTYYaeT TOYHOW OPUCHTAIINH U,
HECMOTpSI Ha Pa3METKy KEPHOM, €ro MOKET YBOJAWTH B CTOpoHY. [Ipu oObraHOM
CBEPJICHUH TPEHUE TIEPEMBIUKH JIOJDKHO TIPEOI0JICBATHCS 3 CUET YBEIIMUEHUS YCH-
st HaxxuMa. Ha amo pacxoodyemcs 0o 60 % om obwezo ycunus! Bo3pacraer cre-
IIEHb HarpeBa M yMeHbIaeTcs padodas nogada. [lo 3Toif mpuymHe cBepia ¢ mnepe-
MBIYKOH CJIEIyeT UCTOIh30BaTh TOJIBKO IS paCCBEPIIMBAHUS MPEABAPUTEIHHO MPO-
CBEPJICHHBIX OTBEpCTUH. [Ipr 3TOM THameTp mpeBapuTeIbHO MPOCBEPICHHOTO OT-
BEpPCTHUS JOJIKEH COOTBETCTBOBATH IMUPHUHE TMEPEMBIYKH CBEpJia, MCIOIB3YEMOTO
JUTSL pacCBEPIUBAHUSI.

SANSEL AN S LN
@@@%@@
@@

a - KOHYCHas 3amoyka; 6 - NHOOMo4eHHas. nepe/wbmka no DIN 1412 A; 6 - noomouennas nepe-
MbIYKA € UsMeHeHHOU ocHosHoU pedicywell kpomxou no DIN 1412 B, 2 - kxpecmoobpazuas
samouxa no DIN 1412 C; 0 - kpecmoobpa3znas 3amouka co cneyuaibHol noOmoyKol;

e - 3amouka 015 oopabomku cepozo uyeyna no DIN 1412 D, o - yenmpupyrowee ocmpue

no DIN 1412 E

Pucynox 3.4 - I'eomempus pexcyuux KpoMOoK CRUPATbHBIX CEEPI

JIpyriMu  BO3MOKHBIMH  (pOpMaMH  SIBJISIIOTCSL  3aTOYKA C IOJATOYCHHBIM
ocTpueM (cm. puc. 3.46, ) unu KpectooOpasHas 3arouka (puc. 3.42). Takue hopMbl
SIBIITIOTCS 00JIee TPYTOEMKUMH B U3TOTOBJICHHUH U, KaK CJICJICTBUE, IPUBOIAT K YII0-
poxxaHuio cBepia. OgHAKO OHHM IO3BOJISIOT M30€XkKaTh HEJOCTATKOB, CBSI3aHHBIX
C HaJIMYMeM MepeMblukh. bojiee BRICOKOE KaueCTBO OTBEPCTHH, MCHbIIIEE YCHIIHE
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cBepiieHus (KaK CJIEICTBUE, YBEITUUCHHUE CPOKA CITYObl) BMECTE C MOBBIILIEHHON pa-
Oouel mojaueit OKynarT BRICOKYIO CEOECTOMMOCTD YKe MOCIIe MPOCBEPIIMBAHUS HE-
CKOJIBKUX OTBEPCTUI

Camoe 0onbllIOe Bpeumyusecmeo ceepi ¢ KpecmooopazHoil 3amouKoil npu
WX HCIOJB30BAaHUHM C PYYHBIMHU DJIEKTPOJAPEISIMHU 3aKII0YAETCS B 3HAYUTEIHHO
MEHBIIIEM YCHJINHM HaKUMa, TOCKOJIbKY 3TO YCUJIUE JOJIKHO MPUiIaratbCsi Bpy4HyIo
Y HE MOXET ObITh YBEJIMYEHO 3a CUET phlUara, Kak B CTAIMOHAPHBIX CBEPJIMIIBHBIX
CTaHKax.

Yzon npu éepuwune (Ws). B ciupaibHOM CBEpIIE Y201 npu gepuiuiHe HEOOXO0-
JIIM, 9TOOBI CBEPIIO CMOTJIO IIEHTPUPOBATHCS B 00pabaThiBaeMoil aetanu. Y2o1 0o-
orcen ece2oa Obims Menbie 180°.

—
e

Ws = 135 % Ls = manenvkas, omeoo menia menvuie, OpueHmayusi iydue;
Ws=90% Ls= 6onbwasn: omeoo menia 6o1vuie, OpueHmayus xyxnce

Pucynox 3.5 - Ceepnenue memanna u niacmmaccul. I’ eomempus pesxcyujeti KpOMKU ceepia

bonvwun yzon npu epumne (Ws) (puc. 3.5) O3Ha4YaeT, 4TO pexcyusast
kpomka (Ls) kopoue, 94TO KPYTAIIUNA MOMEHT, HEOOXOIUMBIHN JIJIsi CBEpJia, MEHBIIIE,
U 3a0HUe 2PAHU C8eplld 6X00M 8 MAMepUal paxnbuie, 970 00ECIICYNBACT JIYUIITYIO
MOYHOCMb HANPABIEHUs C8epla BO BpeMs HauallbHOU (Da3wl cBepiieHus. Tem cambiM
yMeHbwaemcss Wi (PAKTUYECKU YCMPAHAEmcs BEPOSTHOCTb «3AKIUHUBAHUSLY
CBEpJIa B TOHKOM JIMICTOBOM METaJljIe.

Manenskuii y2on npu sepuiune obecneuusaem 6ojiee ONUHHYIO DEHCYUVIO
KPOMKY, 4TO Yayuuiaem menioomeood. ITO BBITOIHO VIS 21yO0K020 CEepleHUs.
Hanpasiisrorye rpai BCTYIAIOT B ISHCTBUE TI03KE, YTO OCIOKHSICT OPUEHTAIIHIO
CBepJia Ha Ha4aJIbHOM y4dacTKe CBepiicHUs. CKGO3HOe c8epiieHue 6 MOHKUX Memall-
JIUYeCKUX TACTAX YaCTO COMPOBONKIACTCS «3AKAUHUBAHUSLY CEEPId B JINCTOBOM Me-
TaJIe.



Cmanoapmmuoie ynul ipy BepinHe paBHsitorcs 118° (yHuBepcanbHbIN yromn
1151 6oJiee MATKMX MaTepuaioB) u 135° (Gosee mpeAnoUTUTENbHBIN JJIS1 TBEPIbIX
MaTepuaJioB). MIHbIE yTIIbI IPU BEPIITMHE UMEIOT CKOPEE OTPHUIIATEIbHBIC CBOMCTBA
Y MICTIOJIB3YIOTCS TOJIBKO TSI CTICIIMATBHBIX CITy4JacB.

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

KOpOTKas pexylIast KpoMmka Ls;

0oJee HU3KUI TETIOOTBO/I;

JIETKO€ 3aCBEpJIMBaHUE (JIy4dllle TOYHOCTh HAIlpaBJIEHUS CBEPIIA);
HEOOXOMMO MEHBIIIEE YCHUIIUE.

s msexux mamepuanos (yron npu Bepiiuae Ws = 90°):

® JUIMHHAsA PEXKyIast KpoMka Ls;
® XOPOIIWH TEMIIOOTBO;
® [IJIOXOE 3acBepiiMBaHuE (XYy»Ke TOYHOCTh HAIlPaBJICHUsS CBEpJIa).

3agHuii yrog

3aonuiil y2on naet BO3BMOXHOCTH PEXKYIIEH KPOMKE NPOHUKAMb 8 00pabambi-
saemyio netanb. be3 3aiHero yria pexylias KpoMKa CKOJIb31Jia Obl 110 TOBEPXHOCTH
oOpabaTeiBaeMOM JeTaliu, HE IPOHUKasA BHYTpPb €€. 3aAHui yroa oOpa3yercs 3a30-
POM PEXYIIUX KPOMOK CBEPJIA, HCIOJIB3yEMBIE YTIibl: 5°—12°.

Ecnu 3apHuid yrou CMIKOM OOJIBIION, TO €CTh €CIIU 3330 PEKYILIEH KPOMKH
CJIMILIKOM OOJIBILIOHN, TO PEXKyIlas KpOMKa MOXKET MPEKIAEBPEMEHHO U3HAILIMBATHCS
MIOJ1 HAarpy3KOM WM J1axke BbIpbIBaThcs. CylIeCcTBYET JOMOJHUTENbHAS OMaCHOCTh B
TOM, 4TO peXyIlas KpoOMKa OyJeT 3acCTpeBaTh B MaTepuase U3-3a HU3KOIO COIpo-
TUBJICHUS PE3AHUIO.

Yroa nogbema cTpy:Ke4HO KaHABKH

VYron noxbeMa CTpyKE€UHOW KaHaBKH (IMMONEPEYHbIN NEPEIHUNA YTOd) Pexy-
1€l KPOMKH CBEpJIa ONpeAeIsseTcss paboyuM YIJIOM B MEPEAHEN TIOCKOCTH PEXYy-
1Iero MHCTpyMeHTa (OOKOBBIM NEPEIHUM YIIoM) criupaiu cBepiia. OH OKa3bIBaeT
peniaroniee BIusiHUE Ha (GOPMUPOBAHKE U y1alieHue CTpyKKU. [ToaTomMy yros noab-
eMa CTPYXEYHOW KaHAaBKU BbIOMpAETCsS B COOTBETCTBUM CO CBOMCTBAMH 00padaThI-
BaeMoro Matepuana. Tpu Haubolee 8adxcHbix muna yeia 0003HaA4AIOMCs CUMEONAMU

N, Hu W (puc. 3.6).

Jlyist o01iero mpuMEHEHUsl, TPEUMYIIIECTBEHHO JJIsi 00paOOTKU Pa3TMYHbBIX
THIOB KoHcmpyKkyuonnoti cmanu (TBeppocthio 500-1300 H/Mm?), msekozo cepozo
YyeyHa, Y8emHulX Memaiios CPeIHeN TBEPIOCTH BHIOMPAIOT CPETHHM yroJI o IheMa
CTPYKEUHOU KaHaBKH, KOTOPHIH cocTaBisieT oT 16° 10 30°. CoOTBETCTBEHHO TaKUe
cBepia oTHocsTcs K muny N (puc. 3.6a).
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«MsrKne» MaTepuaJibl, TaKHe KaK AFOMHHHA W MSTKUE ATFOMHUHHCBBIC
CIUIaBBI, [IUHK, BSI3KHUE U TEPMHUYCCKU YIIPOYHCHHBIC JiecKue Memalivl, Melb, (Goc-
(dopuctas OpoH3a, CIIJIaBbl HA OCHOBE MM U 0JIOBA 00Pa3yIOT OJIUHHYIO CHPYHCKY
U M03TOMY TPEOYIOT OOJIBIIIOTO yIila MObeMa CTPYKCUHOU CIIUPATbHON KaHaBKH,
KOTOPBIN MPHOIHM3UTENBHO cocTaBisieT oT 35° 10 40°. Takue cBepiia OTHOCATCS K
muny W (puc. 3.60).

y [lonepeuHbii nepepHuii yron 35°-40°

'* Monepe4Hbiit nepegHuii yron 16°-30°

a) 0)

Y MonepeuHsiit nepeaHuit yron 35°-40°

a - obviunoe ceepno, mun N; 6 - ceepio ¢ Kopomkum wazom chupanu, mun W; 6 - ceéepno ¢ bonvuum
wazom cnupanu, mun H; 2 - ceepno 0nsa enybokoeo ceepnenus, mun ATN

Pucynox 3.6 - Cnupanvrvle ceepra. I eomempus cnupaiu/nonepeynslii nepeoruti y2oi

«TBepabie» MaTepuaJbl, Kak, HAMPUMEP, JIETUPOBAHHAS U BBICOKOJICTHPO-
BaHHas cTanb (TBepHocThio 1300 H/MM? M BhINIE), cOpTa JIATyHHM, MAarHUEBBIE
CIUTaBbI, 00PA3YIOIIUE KOPOMKYI) CIPYXHCKY, TPEOYIOT HEOOJIBIIIOTO yria 3aXx0/1a,
KOTOPBIN cocTaBiseT oT 8° no 15°. Takue cBepaa otHocsTcs K muny H (puc. 3.68).

J11st TiryOOKOTO CBEPJICHUS U NP 3aTPYTHEHHBIX YCIOBHIX 00pabOTKH HEOO-
XOJUMO TIPUMEHSTH CBEpPJIa C MIMPOKUMHU CTPYKEUHBIMH KaHABKAMHU U CKpPYTJICH-
HBIM 33JIHAM yTJIOM. YTOJ 3axoda cocTaBiseT oT 35° mo 40°. Takue cBepia OTHO-
csatcst K muny ATN (puc. 3.62).

Xeocmosuk ceepna (puc. 3.7) UCTIONB3YETCs sl puxcayuu ceéepia B CBEp-
JTWIIBHOM nampoue opeau. On JOJIKEH OBITh CIIOCOOCH nepedasamsv Kpymsaujue ycu-
Jusa v 00eCTICYNBATh BHICOKUHN YPOBEHb KOHYEHMPUUHOCIU BPAUJCHUSL.

B 3aBucumocTtu ot OcJan u obiacTn IMPUMCHCHHA HauOoJIee YacTo IMPpUMCHC-
MBIMH THUIIAMH XBOCTOBHKOB SBJIAIOTCA.

- I/!UJZLIH()pULl€CKMIZ X60CHIOBUK,
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- uuﬂundpuqecmn? X60CMOBUK CO CmMynen4anmsim nepexoc)om;
- mecmuepaHHbliZ X60CMOBUK,
—  KOHUYeCKUUl X80CMOBUK.

%

- ::L:
2 3
1 - yununopuueckuui x60cmogux, 2 - YuIuHOPU4EeCKUli X60CMOBUK CO CIMYNEeH4amulM nepexo-
oom,; 3 - wecmuepannvlil X60CMOBUK, 4 - KOHUYecKull Xx60cmoesuk (konyc Mopse, konyc)

C
Q

@SSO

Pucynox 3.7 - Xeocmoeuku ceepn

Hununopuueckue x60cmoeuKu XapakTEPHbI JJI1 MaJCHbKUX CIHUPaTbHBIX
cBepa. OHU HCTOJIB3YIOTCS BE3E, T/Ie MMEIOTCS BBICOKHE TPeOOBaHUS K KOHIICH-
TpUIHOCTU. OOBIYHO 3TO UMEET MECTO B 00JIACTH METAIII0O00pa0OTKU. Jnamerp 1u-
JMHIPUYECKUX XBOCTOBUKOB MOXKET JOXOJUTH A0 13 MM, nHoraa a0 16 mm.

MoauduiupoBaHHbIM BapHAHTOM IHJIMHIPUYECKOTO XBOCTOBUKA SIBIISACTCS
UUTUHOPUYECKUII X8OCHIOBUK CO CHYNEHYAMbIM nepexo0om (MEXaHUYeCKU
00pa0oTaHHbII). DTO €ro CBONCTBO MO3BOJISIET BCTABJIATH B MAaTPOH CBepia, Jua-
METp KOTOPBIX OOJIbLIE, YeM [HAMETPbl 3aKUMAEMbIX B CBEPJIMJIbHBIA MaTPOH
ceepi. Ilpeoocmepesicenue: XBOCTOBUKH CO CTYIIEHUATHIM NIEPEXOIOM JIOJKHBI UC-
M0JIb30BATHCS TOJIBKO KaK BPEMEHHOE PEIICHHE, TaK KaK KPYTAIIUA MOMEHT, HEOO-
XOJIMMBIN JUIsl CBEpJT OOJIBIIOTO IUaMETPa, YaCTO HE MOKET MepeaaBaThcs Nocpe-
CTBOM (PPUKLIMOHHOTO 3alEIJIEHUS TPEXKYIauKOBOro narpoHa. Kak ToibKko cBepiio
HAaYMHAET NMPOCKAIb3bIBATh, IPOMCXONUT MOBPEKICHUE 3a)KUMHOU CEKLIMHA XBOCTO-
BHKAa, U TOYHOE BpalleHHe OOJIbIlle HE MOXET rapantuponarbca. Kpome Toro, mo-
BPEKICHHBIEC CEKIIMM XBOCTOBHUKA CBEPJIA UMEIOT OCTPbIE KPOMKH, KOTOPBIE MOTYT
PaHUTH MMOJB30BATENS.

12



Hlecmuczpannslii x60cmo6uKk OYEHH XOPOIIO TOIXOAUT JUIS TEpeNavd
BBICOKHX KPYTSIIUX MOMEHTOB OJarogapsi COSIMHEHUIO C TEOMETPHUECKUM 3aMbI-
KaHHEM MEXIY KyJadKaM{ CBEPJIHILHOTO MaTpOHA U XBOCTOBUKOM, KOTOPOE TIpe-
MSTCTBYET MPOCKAIb3bIBAaHUIO CBEpia. VCmoib30BaHNe MIECTUTPAHHBIX XBOCTOBH-
KOB XapaKTEPHO JJIsl CBEPIICHUS OTBEPCTHI OOJBIINX THAMETPOB B IPEBECHHE, IIPH
KOTOPOM HEMHOT'O CHIYKEHHAsI KOHIICHTPUIHOCT 10 CPABHEHHIO CO CBEPIIAMH C I~
JVHIPUYECKIM XBOCTOBUKOM HE HACTOJIHKO BayKHA.

Ecnu Tpebyercs nepenaya oueHb BHICOKOTO KPYTAIIETO MOMEHTA U TOYHOCTD
CBEpJICHUS IPU MOMOILIHA BBICOKOW KOHLUEHTPUYHOCTH, PEUICHUEM SBISIETCS TaK
Ha3bIBAEMbIN KOHUYECKUTl X80Cm08UK (Konyc Mop3e). DTO BBICOKOTOUHOE HaIpaB-
JICHUE CBEpJIa ABJISAETCA PE3YyJIbTaTOM HCMOJIb30BaHMS KOHYCa, KOTOPBIN MepeaeT
KPYTAILIUHA MOMEHT MyTeM (PUKIIMOHHOTO CLETIJICHHS BCEH ero IUIONIaIn MOBEpX-
HOCTH.

MartepuaJbl AJs1 U3rOTOBJIEHUsI cBepJl. B ocHOBHOM mamepuan ceepna
JIOJKEH OBITh 0718 meepovbim, uem Mamepuai, KOmopblii HYJHCHO 00pabamuléame.
[ToaTOMy c6epno M3roTaBIMBACTCA, KaK MPABUIIO, U3 UHCMPYMEHMAIbHOU CMAIU
CHEHMAFHOTO KauecTBa. Mcmombp3yroTes cleayronme munst Crmaiu.

— xpomosanaouesas uncmpymenmainvuas cmais (CV);
— @blCOKOJIe2uUposantasn ovicmpopedxcywas cmanb (HSS);
— meepovtil cnias (HM).

Csepna nM3 XpOMOBAHAIWEBOW MHCTPYMEHTAIBHOM CTAIA PEKOMEHIYIOTCS
JUISL CBEPJIEHUS JpeBECUHBL. OHU He 00/121CHbl UCNOb308AMbCA O CEEPIEHUS Me-
manna.

Jliist cBepIieHHs MeTalljla He PEKOMEHYETCsl UCII0JIb30BaTh CBEPJIA, U3TOTOB-
JICHHBIE U3 OOBIYHON MHCTPYMEHTAIBHOM cTanu. Takue cBepia 0ueHb OBICTPO yTpa-
YUBAIOT CIIOCOOHOCTH BBIIEPKUBATH TOUHOCTH Pa3MEPOB, 3aTYIUISIOTCS U HE To-
JATCS JUIsl 5KOHOMHYHOTO M MPELHU3MOHHOIO CBEpJIEHUs MeTauia. B Hacrosmee
BpeMsl Il CBEPJICHUSI METAJlJIa WCIIOJIb3YIOTCS CBEPJIA TOJBKO W3 6blCOKOKaue-
cmeenHou ovicmpopedcyuwient cmanu (HSS). Taxue cBepia obmagator 0osee BbICO-
KOM TBEPAOCTHIO, A, CIEAOBATENbHO, CIIOCOOHBI 00JIe€ TOYHO BBIAECPKUBATH Pa3-
Mephl. Y HUX TAaKXKe Jydlle MMOKa3aTellb TEPMUUECKON CTOMKOCTH, YTO MO3BOJISET
paboTaTh Ha 00JIee BBICOKUX CKOPOCTSIX 0€3 MOTeph BPEMEHH.

J11st 00pabOTKM BA3ZKUX METAJIOB M TBEPABIX CIIABOB (KOPPO3ZMOHHOCTOMKOM
(neparcaseroweit) cmanu)) MOXKXHO UCIIONB30BATh TOJIBKO C8€pJld, U3TOTOBJICHHBIC
u3 cniaeoe ¢ cooepicanuem koovanrvma (ceepra HSS-Co). Jlobasnenue xpoma u
KOoOaJbTa yIydIlaeT TBEPIOCTh U TEPMOCTOUKOCTh CBEPIL.

Teepovie cnnagvt — TO VCKYCCTBEHHO CO3JAHHBIE METAJUIbI C BBICOKUM

cojiep)KaHreM Bosb(dpaMa U KobanbTa. OHU IMIPOU3BOAATCS B IIPOIIECCE CIICKAHUS,
13



YTO JEJIAeT MX YPE3BBIYAWHO TBEPABIMH M Xpynkumu. 1lo 3toi npuumue oHu
VICITOJIB3YFOTCS TOJIBKO JUISL PEKYILMX KPOMOK CBEPJI. B py4HBIX MalllMHAX OCHAIIICH-
HbIE€ TBEPAOCIUIABHBIMU PEXYIIMMHU IJITACTUHAMM CBEpJIa UCHOJIb3YIOTCS AJis1 00pa-
OOTKM HEMETAINIMYECKMX MAaTEpPUAIOB, TAKMX KaK KEpaMHKa, CTEKJIO U MaTepUasbl,
apMUPOBaHHbBIE BOJIOKHOM. VX 0coOblie cBOMCTBAa ONTUMHU3UPOBAHBI OJaroaaps mc-
IIOJIb30BAHUIO CIIEIMATIBHON T'€OMETPUU PEXYIIUX KPOMOK CBEpia Il COOTBET-
cTBUsI 00pabaThIBa€MOMY MaTepHay.

IHoxkpsiTHE CBEpJ

Jnis ymydiieHus pabounx XapakTEpPUCTHK CBEpIIa Ha €0 TIOBEPXHOCTh MOXKET
OBITh HAHECEHO CIICIIMAIBHOE MTOKPBITHE. biarogaps 0co0oil TBEpAOCTH MOKPHITHS
YMEHBIIIAETCSl TPEHUE, M B PE3YJIHTATE BBIICISACTCS MCHBIIIE TeIUIa. B kadecTBe 1mo-
KPBITHS B OCHOBHOM UCHOJb3yeTcs Humpuo mumana (ceepara HSS-TIN). Tlpu uc-
M0JIb30BAaHUU B HEOOJBIITNX MAaCTEPCKUX, TJIe 00pabOTKa OCYIIECTBIISIETCS O€3 0XJ1a-
XKJCHUS, CBEpJia C TIOKPBHITUEM M3 HUTPHUAA THUTaHa HEJb3s MPUMEHATH J1Jid o0pa-
OOTKH CIIaBOB JIFOMUHUS. 32 CUET XMMHUYECKOTO CPOJICTBA AIFOMUHUS U TUTaHA
ATIOMUHUN BIUIABJISETCS B MOKpbITHE. OH NPAaKTUYECKH MTHOBEHHO OOpa3yeT
HapOCT Ha PEXYIHUX KPOMKAaX W 3aKylOpHWBAcT CIOUpaH cBepiia. B pesymbrare
CBEPJIO CTAHOBUTCSI HEMPUTOAHBIM JJIS1 TATbHEHUIIIETO UCITOIh30BAHUS.

3.1.2 CeepJaa aist MeTaN1000padOTKH

Butble cBepiia MOYTH HWCKIIOUYUTEIBHO MCIOJB3YIOTCS JIsl CBEPJICHUS
OTBEPCTUI B METAJUIEC. DT PACIPOCTPAHECHHBIE TPUHAICKHOCTH TAKKE U3BECTHBI
MoJ, Ha3BaHUEM «CHUpalbHble cepia». Bo BpeMs MeTalIo0OpaOOTKU JOJKHBI
coOJII0IaThCs CHEayIOle TPEOOBaHUS: BEICBEPIECHHOE OTBEPCTHE JOJDKHO UMETh
TOYHBIM pa3Mep, CKOPOCTh BBIMOJHEHHS PaOOTHI JOMKHA OBITh HACKOJBKO BO3-
MOXHO OBICTpasi, CBEPJIO JIOJHKHO MMETh HACKOJIBKO BO3MOXKHO 00JIee IITUTEIbHbBIN
CpoK ciykObl. Ha aTu Tpu TpeOGoBaHUs BIMSAIOT MaTepHal CBEpJia, TCOMETPHS
PEXYIIeH KPOMKH M CHOCOO0 HM3rOTOBJICHHUS CBepia. (s cBepieHus OTBEpCTHI
B METaJJIE HE PEKOMEHYETCS UCIIOJIb30BaTh CBEPJIa, U3TOTOBJICHHBIC U3 CTAHIAPT-
HOM MHCTPYMEHTAJBbHOU CTaIU. DTH CBEpjia 4epe3 KOPOTKOE BpeMsl TEPSIOT TOY-
HOCTb Pa3MepOB, 3aTYIUISIFOTCS] U CTAHOBATCSI HEMPUTOIHBIMU 7151 3D PEKTUBHOTO U
TOYHOT'O CBEPJICHUS B METAJLJIE.

Tunot ceéepn, UCTIONB3YEMBIC I METAITIOO0PAOOTKH CTOJb K€ MHOTOYHC-
JICHHBI, KaK ¥ uX obnactu mpumeHeHusi. B moxyne 2 «OcHacTka 71l CBEPIICHHS
JTAHHOTO y4eOHOTO MOCOOHS OMUCAHUS TOJIHKO HAanOOJIee BaXKHBIE TUITBI CBEPIL.
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3.1.2.1 CnmpajibHoe cBepJ10 (CTaHAaAPTHOE CBEpJIo)

Kouncrpykuusi: cniupaibHble CBEpPJIA UMEIOT JIBE PEXKYIME KPOMKU Ha Bep-
IIMHE CBEPJIa U ABOMHYIO CTPYKEUHYIO KaHaBKY BJIOJIb XBOCTOBHUKA (puc. 3.8).

IpuHnmn padoTsl: AaBiICHUE MOJAYH 3aCTABISIET PEXKYIIME KPOMKHU CBEpa
Bpe3arbcs B Marepuai. CTpyKeuHble KaHABKU 00ECIEYMBAIOT MIPABUIILHOE yalie-
HUE U3 OTBEPCTHS CTPYKEK, 00pa3yIOIIUXCsl BO BPEMS CBEPIICHHUS.

O0s1acTh NPUMEHEHMSI: CIMaHOapmHble 8UObl Memaiiooopabomku, CBEpIo
npeIHa3HAYeHO TSI IMPOKOTO KPyTa 3a7a4d OT HAMMEHBIIIETO JI0 HAUOOJIBIIIETO THa-
METpa MPAKTHUECKH BO BCEX THUTIAX MAaTEPHUAJIOB.

Oco0ble cBoiicTBa: yHUBEpCcaIbHOE CBepo. [Ijsi JaHHOTO BUIA CBEpia Tpe-
OyeTcsl BHICOKOE JIaBJICHUE MOIa4U CO CTOPOHBI MOJIb30BATEsl, €CJIU OHO CHA0KEHO
MOTePEeYHOM pexyIeit kpoMko. CrienuanbHasi FeOMETPUS PEKYIIEH KpOMKH o0ec-
MEYMBAET ONTUMAJIbHBIC PE3YJILTATHI TIPU C8EPACHUU PAZTUUHBIX MEMAILIO08.

CsepJuio no metasuty HSS-R, DIN 338 (cu. puc. 3.8a)

e CrnupanbHoe cBepio u3 ObicTpopexymled ctanu no DIN 338: 2 pexyuiue
KPOMKH, UINHAPUIECKUNA XBOCTOBHK, 2 CIIUPAJIH;

e [IpaBopexyiee cnupanpHOE cBEpO, T N, ocTpue cBepiia 118°, momyck Ha
nuametp hS;

e 3aBajbllOBaHHAs ClHpajgb cO NUIM(POBAHHONU (ackol, C MOBEPXHOCTHHIM
YIPOYHEHUEM yTEM 00pabOTKU MapoM;

e XBOCTOBUK COOTBETCTBYET IMUAMETPY CBEPJICHHUS], LIBET CBEPJIA: YEPHBIN;

e Jlns nerupoBaHHOM M HEJETMPOBAHHOW CTANIM C MPEAEIOM MPOYHOCTU MPHU
pactsbkenuu 10 900 H/MM?, IBETHBIX METAJIJIOB, CEPOT0 UyryHa, TBEPJBIX
I1acTMacc;

15



HESOSSSS T 2

a - ceepno HSS-R no DIN 338; 6 - ceepno HSS-G Standardline no DIN 338; 6 - ceepno ¢ wecmu-
epanubim x6ocmosuxkom 1/4”no 1SO 1173 E6.3; 2 - ceepro HSS-G no DIN 340, 0 - ceepio
HSS-Co Standardline no DIN 338; e - csepro HSS-TiN no DIN 338, 1 - ouamemp ceepaa;

2 - ouamemp xeocmosuxa, 3 - oowjasn onuna; 4 - paboyas onuna; 5 - OIUHA X8OCMOBUKA

Pucynox 3.8 — Cnupanvusie ceépna no memainy

e Bricokas amacTUYHOCTD Oarogaps TepMooOpadboTKe;

e He3nauurtenbHas BEPOATHOCTh U3JIOMa — OCOOEHHO TIPHU CBEPJICHUH OTBEP-
CTUU INaMETPOM MEHEE 6 MM;

e CnupanbHas KaHaBKa C OKCHJHBIM IOKPBITHEM JJIsi OBICTPOTO OTBOJA
CTPYKKH;

e Jlonruii cpok ciy>k0bl 6s1aronapsi HEOOXOIUMOM TONIIMHE CTEPHKHS U UCKITIO-
YUTENHHOU TBEPJOCTH B paboueii 30He;

e TopcuOHHas CIOCOOHOCTH CHUKAET BEPOSATHOCTH MOJOMKH, HAIPUMED, MPU
IIaTaHUU CBEPJIA;
e Jlnametpsl cBepit: oT 1 1o 13 mm.

Ykazanue: npu pabore co ceépnamu no meraury HSS-R Heobxoaumo uc-
M0JIb30BaTh YHUBEPCAIBbHYIO cMa3Ky (ko /s 3aka3a 2 607 001 409).
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1/4"

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

JInst nerupoBaHHON U HEJETMPOBAHHOM CTalM C MPEAEIOM MPOYHOCTH MPHU
pactspkeruu 10 900 H/MM?, cTanbHOTO JIUThS, CEPOTO YyryHa, MeTaJlJIOKepa-
MHUYECKOT0 CIUIaBa Ha OCHOBE eje3a, KOBKOI0 Yyr'yHa, I[BETHOTO METalla,
TBEPJBIX TIACTMACC;

TouHo 3atoueHHOe cBepiio 1o cranu HSS-G no3BossieT cBepauTh CO CKOPO-
cteio Ha 40 % Bbile U ¢ HaxXUMOM Ha 50 % MeHbIE, YeM CTaHAApTHOE
cBepsio HSS ¢ KoHyCHOI1 3aTOUKOI;

CaMoueHTpupyroleecs OCTPUE CBepJa ¢ KpecTooOpa3HOM MOATOYKOM JIeTIaeT
W3JIUIIHUM TIPEJBAPUTEILHOE KEPHEHUE WM CBEPJICHUE OTBEPCTUHN JUaAMET-
poM 110 10 mmM;

Ceépnma HSS-G w3roraBnuBatorcss B JBYX wucnojHeHusx: Topline
u Standardline. Csépra Topline oTBe4arOT caMbIM BBICOKUM TPEOOBaHHSIM,
CTaHAapTHBIE cépaa Standardline npenHa3HavYeHbI 17151 TPO(HECCUOHATBHOTO
MIPUMEHEHUS;

Jwnametpsl cepa: oT 1 10 16 MMm.

Cgepiio nmo merasiry HSS-G, DIN 338 ¢ mecTurpaHHbIM XBOCTOBHKOM

(mrorima) (cm. puc. 3.88)

Oco60 TouHO 3aToueHHOE criupasibHoe cBepsio HSS mo DIN 338;
[IpaBopexyiiee cnupaibHOE CBEPJIO, TUM N, IECTUTPAHHBIA XBOCTOBUK 1/4"
no ISO 1173 E6.3, octpue cBepna 135°, xkpectooOpasHas MOATOYKA T10
DIN 1412 C, nonyck Ha nuameTtp h8;

[T0THOCTBIO 3aTOUYEHHOE CITUPATIBLHOE CBEPJIO C UCKIIOYUTEIbHBIM Kau€CTBOM
00pabOTKH MOBEPXHOCTU B COOTBETCTBUHM CO CHIEIIUATILHBIM 3aBOJICKUM CTaH-
JapTOM;

[{BeT cBepna: Oenbli;

JIByxcnmpanbpHOE;

Huametpsl cBepit: 2; 3; 4; 5; 6; 8 Mm.

Crepaa HSS-G nas meranuaa, DIN 340 (cu. puc. 3.82)

CrmpanbsHoe cBepio u3 ObicTpopexymei ctamu mo DIN 340: 2 pexyriue
KPOMKH, HUJTUHAPUYECKUIA XBOCTOBUK, 2 CIIUPAIIH;

[TpaBopexyiiee cniupanbHOe cBepio, Tull N, octpue cBepia 135°, kpecToo0-
pasnas noaTrouka mo DIN 1412 C, nonyck Ha nuametp h§;

[T0JTHOCTBIO 3aTOYEHHOE CIHUPATBHOE CBEPJIO C OKCUIHBIM MOKPBITUEM IS
ONTHUMAJIBHOTO OTBOJA CTPYKKHU;

17



e J[namMeTp XBOCTOBMKA COOTBETCTBYET IHAMETPY CBEpJICHUS, L[BET CBEpJA:
B YIaKOBKe C 1 mIT. — Oebli, B YIIAKOBKE C 5 MIT. — YEPHBIA;
e J[uametpsl cBepi: oT 3 10 13 Mm.

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

e CnupanbHOE CBEpJIO U3 JISTUPOBAHHOU ObIcTpopeskyiieit ctanu mo DIN 338,
coJiepkanue kobanbTa 5 %: 2 pexyliue KPOMKH, HUIUHAPUYECKUN XBOCTO-
BUK, 2 CIIUPAJIH;

e [lpaBopexyiee cnrpanabHOE cBEPIIO, ThIl N, octpue cBepia 135°, kpectoo0-
pasnas nmoaTouka mo DIN 1412 C, momyck Ha nuametp hS;

e [l0NMHOCTBIO 3aTOYEHHOE CITUPATBHOE CBEPJIO C UCKITFOUYUTEIBHBIM KAU€CTBOM
00pabOTKH MOBEPXHOCTH B COOTBETCTBUHU CO CIIELIMATIBHBIM 3aBOJICKUM CTaH-
JApTOM;

e JluamMeTp XBOCTOBHKA COOTBETCTBYET AMAMETPY CBEpPJICHHUS, IIBET CBepJia:
OpOH30BBII;

e Jlns IErMpOBaHHON M HEJNETUPOBAHHOW CTajH C MPEEIOM MPOYHOCTH IpHU
pactsbxkenun 1o 1000 H/mMm?, Hepkaserome cranu V2A/V4A, ceporo uy-
T'YHa, CTAJIBHOTO JIUThS, KUCIIOTO- U KapPOCTONKUX CTalleH;

e TouHble CBEPIIA C UCKIIOUUTETHLHON TEPMO- U H3HOCOCTONKOCTHIO;

e Jlns uCHoJIb30BaHUSI B CTOMKAX CBEPJIMJIBHOTO CTaHKA WM BEPTUKAIBHO-
CBEPJIMJIBHBIX CTaHKAX;

e (Cgépna HSS-Co w3roraBimBaioTcs B JBYX HcHojgHeHUsX: Topline
u Standardline. Csépaa Topline oTBeyaroT caMbIM BBICOKUM TPEOOBAHHSM,
CTaHAapTHBIE ceépaa Standardline npenHa3Ha4YEHBI 17151 TPO(HECCUOHATBLHOTO
MIPUMEHEHUS;

e Jluamertpsl cBepit: oT 1 1o 13 mm.

Ceepnenue 6 Xpomonukenesou cmaniu, ONMUMATbLHO NHOOX00UmM OJ1A UC-
NOMb306aAHUA 6 KOMOUHAUUU C 8EPMUKATbHO-CEEPIUILHBIM CIHAHKOM U 0X]a-
JHcoarouelt HcuoOKoCnvio.

Ykazanue: nipu padore co ceépiamu 1o metamury HSS-Co Heobxoaumo uc-
M0JIb30BaTh YHUBEPCATbHYIO cMa3Ky (ko /uis 3akaza 2 607 001 409).

CaepJio mo metaaiay HSS-TiN (cu. puc. 3.8e)

e CrnupansHoe cBepso u3 ObicTpopexyied ctanu no DIN 338: 2 pexyiue
KPOMKH, HUITUHAPUYECKUI XBOCTOBUK, 2 CIIUPAIIH;

e [lpaBopexymiee cnvpanabHOe cBepiio, Tull N, octpue cBepia 135°, kpectoo0-
pasnas noarouka mo DIN 1412 C, nonyck Ha nuametp h§;

e [JONHOCTBIO 3aTOYEHHOE CHUPAIBHOE CBEPJIO CO CHEUUATIBHO YJIYyYIIEHHON
MOBEPXHOCTHIO C TUTAH-HUTPUAHBIM TOKPBITUEM;
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e JluameTp XBOCTOBHKA COOTBETCTBYET AUAMETPY CBEPJICHHUS, IBET CBEPJIA: 30-
JIOTOM;

e Jlns nerupoBaHHOM M HEJETUPOBAHHOW CTaJIM C MPENEJIOM MPOYHOCTU MPHU
pactspkenuu 10 900 H/mm?. [I71st KOBKOTO 4yryHa, METALIOKEPAMUYECKOTO
CIUIaBa Ha OCHOBE JK€JI€3a, MENbXHOPa, MeI1, OPOH3bI U TBEPABIX ITACTMACC,
a TaKXe IUIEKCUTIIaca;

e VYBenuueHue Nporu3BOAUTEILHOCTU cBepieHus Ha 40 % OobIle Mo cpaBHE-
HUIO C IPYTUMH CBEPIIaMU ¢ ocTpueM cBepiia 118° 6e3 kpecTtooOpa3Hoi 1mo-
TOYKHU;

e braronapsi TUTaHOBO-HUTPUJITHOMY TOKPBITHUIO JOCTUTAETCS MHUHUMAIbHOE
TPEHUE, IPU ITOM CYLIECTBEHHO YMEHbIIAETCS MPUINIIAHUE MaTEpHAIa;

e Jlmamerpsl cBepit: oT 1 1o 13 mm.

Ceepﬂeuue 6 njekcuaiace ¢ MURUMAIbHbIM npUiunaiuem mamepuaia u
c ucnojib3oeanuem oxﬂa.m'Oaromeﬁ JHcuoKocmu.

B wecmw paz 0onvumiunil cpox caysicovl npu npaguibHOM 0XAAHCOCHUU.

Ykazanue: we wucnonb3oBaTh JUIsl CBEPJICHHUS B alIOMUHUM, MpU paboTte
cBépia mo merayury HSS-TiN npuMeHsITh TOJIBKO € OXJIaXKIAI0IIEH KUIKOCThIO (KC-
I0JIb30BaTh YHUBEPCATbHYIO cMa3Ky (ko /i 3akaza 2 607 001 409).

3.1.2.2 CnupajibHOE CBEPJI0 ¢ KOPOTKMM XBOCTOBHMKOM

Cnupanvhble ceepia ¢ KOPOMKUM X80CMOBUKOM — 3TO KOPOTKHE CBEpJia, KO-
TOPBIC UCTIONB3YIOTCS O/ C8EPACHUSI OMBEPCMULL 8 MOHKUX MEeMALIUYeCKux iu-
cmax, cneyuanvbHo OJisl 3aKNenoK ¢ nomatiHou 2onosekot (puc. 3.9). CooTBETCTBYS
MPUMEHSIEMBIM 3aKJIETIKaM C MOTalHOW TOJOBKOM WJIM B3PBIBHBIM 3aKJICIKaM, OHU
OOBIYHO HMMEIOT CTaHJApTHBIE TUaMeTpbl, Hanmpumep, 3,4 mm; 4,0 mMm; 4,5 MM;
4,9 M. M3-3a mOrpenrHoCTH, BO3HUKAIOIICH IMPU PYYHOM CBEPJICHHH, BRIOUpaeMbIe
sakienku (3,5 mm; 4,0 mM; 4,5 MM; 5 MM) OOBIYHO TUTIOTHO «CaASTCS» B BBICBEPJICH-
HBIE€ OTBEPCTHSA.

19



a) 0)
a - ceepno ykopouennoe HSS-R no DIN 1897, 6 — ceepro d0s8yxcmoponnee HSS-G

Pucynox 3.9 — Ceepno ¢ kopomxum X60cmosuxom

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

CnupanbsHoe cBepiio u3 ObicTpopexyiei cranu no DIN 1897: 2 pexymiue
KPOMKH, HUINHAPUYECKANA XBOCTOBHK, 2 CIIUPAJIH;

[IpaBopexyiiee cninpaibHOe cBepio, Tull N, octpue cBepia 118°, kpectoo0-
pasnas noarouka o DIN 1412 C, nonyck Ha auameTtp h§;

3aBasipLIOBaHHAs COUpajib CO HUIM(POBAHHON (HacKOM, C MOBEPXHOCTHBIM
yIpOYHEHUEM TyTéM 00pabOTKU Mapom;

XBOCTOBHK COOTBETCTBYET IMAMETPY CBEPJICHHUS], LIBET CBEPJIA: YEPHBIN

JI71s1 KOHCTPYKIMOHHOM CTajH, JISTUPOBAHHBIX METAJIJIOB U IIBETHBIX METaJ-
JIOB C MPEJEIOM IMTPOYHOCTH Npu pacTsukeHuu 10 900 H/mm?;

Jljis cBepIieHus JIMCTOBOTO MaTepuaja U TpyO ¢ TOJIIMHON CTEHKH OT 2 JI0
6 MM;

Jljis cTaliMOHapHOr0 MPUMEHEHHUsI 0COOCHHO B KOMOMHAIIMY C PYYHBIMU JIpe-
JISIMU;

TouHoe cBepieHue 0e3 MpeaBapUTEIBLHOTO KepHEHHUs Ojarojapsi caMoleH-
TPUPYIOLIEMYCSI OCTPHUIO CBEPIIA;

OdeHb KOPOTKHE CBEPJIA JJI CBEPIICHUS B Y3KHX MECTaX;

Crnmpaltb ¢ ONTUMAJIBHOM pabodvel MIMHOM SIS BBIOJHEHHUS OOJIBIIMHCTBA
OOBIYHBIX padoT;
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e (CaMoIeHTpupYIOLIeecs] OCTpUE CBepia Juis TOYHOTO Havajla CBepJeHHs 0e3
NPEeIBAPUTENLHOTO KEPHEHNUS,
e J[uameTtpsl cBepit: oT 2 10 10 MM.

Qucmoe ceepiienue, owice 8 Y3KUX mecmax.

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

e 3aroueHHoe cBepio HSS, ananoruuno DIN 1897;

e [lpaBopexyuiee cnirpanabHOE cBepio, Tull N, octpue cBepia 118°, kpectoo0-
paznas noarouka mo DIN 1412 C, nonyck Ha nuameTp hS;

e JIByXcnupaabHOE;

e Jlns GonpIIMHCTBA pabOT B OBITOBOM W MPOMBIIUICHHOW cdepe, Hampumep,
JUTsT 00pabOTKH CTaTBHBIX JIICTOB W JIICTOB M3 IIBETHOTO METAJlIA, a TaK¥Ke
MOJIMMEPHBIX MaTePUAIIOB;

e Jlysi UCTIOIB30BAHUS B PYYHBIX (B TOM YHCJIE aKKYMYJISITOPHBIX) M CETEBBIX
JIPEeIIsiX, CIEeIUAIbHO JJISI Ky30BHBIX pa0OT M METAJII000pa0OTKH (Hampumep,
JUTSI 3aKJIETIOYHBIX OTBEPCTUN U PE3LOOBBIX OTBEPCTUI);

e VYBeNWYEHHBIM BJBOE CPOK CIYXObl Onarojapst JByM OCTpHSIM CBepiia
U CIIUPAJISIM;

e OcTpue cBepiia ¢ KpecTooOpa3HOM MOATOUKOM JJIsl CBEpJICHUs O€3 MpeIBapu-
TEJHLHOTO KePHEHUS;

e JluameTp CBEPJI COTNIACOBAH C pa3MepaMu TIIyXUX 3aKJIENOK BEIYIINX TPOU3-
BOJIMTEJICH;

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

3.1.2.3 Crynen4aroe cBepJio

KoHcTpykuusi: KoHHYecKasi pexyliasi TOJI0BKa CTyleH4YaTol (popmbl UMeeT
JIB€ CTPY>KE€UHbIE KaHABKH, BHEIITHUE Kpasi KOTOPBIX (POPMHUPYIOT peXKyIIHEe KPOMKU
(puc. 3.10). llepexoa OT OAHOW CTyNEHH K Apyroi ckomeH. BepuimHa cBepia
OOBIYHO 3aTOYCHA JUI CBEPJICHHSA. XBOCTOBUK HMEET YMEHBILICHHBINA JUAMETD.

IIpuHmn padoTel: 3aTOYECHHAs BEPIIMHA CBEPJIA IEPBOM ITPOPE3AET HAIIPAB-
JsifoIee OTBEPCTHE B 00padaThiBaeMOil 1eTanu, a 3aTeM pexyIline KPOMKH paciiu-
psoT oTBepeTre. Yem riy0ske cTyneHvyaTas 1 KOHMYecKasi pexxylasi ToJ0BKa Mpo-
HUKAeT B MaTepual, TeM OOJIbIlIE 1Iar 3a M1aroM YBEJIUYUBAETCS IMaMETP BBICBEP-
JIEHHOT'O OTBEPCTHSI.
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O0nacTe NpPUMEHEHMs: yoaneHue 3ayceHyes, ceepiienue Kpyelnblx omeep-
cmutl, ceepiienue omeepcmuil pa3iuiuHo2o ouamempa oOHUM ceepiom 0e3 3acBep-
JIOBKH, 0€3 3ayCEHIIEB, PACCBEPIIMBAHUE YK€ UMEIOLIUXCS OTBEPCTUN IPAKTUYECKU
BO BCEX TOHKMX MaTepuajax, HallpuMep, LIBETHbIX METaJlIaX, JUCTOBOM CTalH, IJia-
CTUKE WIM HEP/KABEIOIIEHU CTaNIH.

Oco0Oble cBoiicTBa: i1 cBepia TpeOyeTcs BBICOKOE JaBJICHUE MOJauu
CO CTOPOHBI MOJTH30BATENS M, OCOOECHHO IS OOJIBIINX TUAMETPOB, BBICOKUN KPYTSI-
M1 MOMEHT TIPU HU3KOM CKOPOCTH BPAIIEHUS. DTO CBEPJIO TIOJIXOIUT TSI CBEpJIe-
HUS CKBO3HBIX OTBEPCTHH TOJIBKO B TOHKMX MaTepuaiax (Hampumep, JUCTOBOM Me-
tajie). CTyrneHyaTele CBepia He nooxoosam Ons C8epaeHuUsi OmeepCmuil 8 Maccus-
HOM Mamepuane iy 2yXux omeepcmul.

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 ceepio co cnupaibHou KaAHABKOU OJisl IUCIOB020 MeMAand

[Tpu moMoImu cxoutenHvIX nepexod08 OT OHOM CTYIIEHU K IPYTOi BO BpeMs
CBEPJICHUS] CHUMAIOMCS 3AYCeHYbl C OTHON CTOPOHBI BBICBEPJIIEHHOTO OTBEPCTHSI.
N3-3a mpsIMBIX pEXYIINX KPOMOK BO BPEMsI 00pabOmKuy anitoMUHUsL HAKanIueaemcs
mamepuan (3abusaromcs pexcywue kpomku). CMa3biBaHue 00JIeryaeT NpuMeHEH e
CTYIICHUYAThIX CBEPII.

CnupanbpHasi KaHaBKa CIIYXUT JJIsl YBEJIMUYEHUS PECypca, YMEHbILIEHUs BHO-
paluu U YCKOpeHus cBepiieHusa. MapkupoBka guameTpa B 00oux crupansax. Tpex-
I'PAHHBIN XBOCTOBUK MPEAOTBPAIIAET IPOCKAIb3bIBAHUE CBEPJIA B ITATPOHE.
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CryneH4aToe CBepso cO CHUMPATBbHON KaHABKOM Mpeiaraercs B TpEX UCIO-
HEHUSX:

— HSS (cpox ciryx061 100 %);
— HSS-TIiN (yBenmuenue cpoka ciry>x0bl Ha 125 %);

HSS-AITIN (yBenmuenue cpoka ciyx0b1 Ha 150% (0€3 HE0OXOAMMOCTH OXJTaK/Ie-
HUS)).

3.1.2.4 Konunueckue cBepJia IJisl JUCTOBOI0 MeETAJLJIa

KoHcTpyKuusi: KOHAYECKAs peKyIasi TOJI0OBKAa UMEET JIBE CTPYKEUHBIE Ka-
HABKH, BHEIIIHHUE Kpasi KOTOPBIX (POPMHUPYIOT PEKYIIUNA UHCTPYMEHT (puc. 3.11).
Bepiuna cBepiia 00bIYHO 3aTOUEHA ISl CBEPJICHUSI. XBOCTOBUK UMEET YMEHbIIICH-
HBIU THAMETP.

1 - sepwuna ons npedsapumenvrozo ceeprenus; 2 - pexcyujue KPOMKU 015 pacuupenus
omeepcmus

Pucynox 3.11 — Konuueckoe céepio 015 aucmogoco memanid

IpuHumn padoThl: 3aTOYEHHAS BEPILIMHA CBEpJia IEPBOM MPOPE3aeT HAIIPaB-
JISTIOIIIee OTBEPCTHE B 00pabaThIBaEMOM JIeTalu, a 3aTEM PEXKYIITUE KPOMKHU PaCIIIH-
psitoT oTBepcTHe. UeM Tiy0ike KOHUYECKasi pexkyIas TOJ0BKa TPOHUKAET B MaTe-
pua, TeM OOJIBIITUM CTAHOBUTCS JUAMETP BBHICBEPIICHHOTO OTBEPCTHSI.
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O0Js1acTh NpUMEHEHMA: CBEPJICHUE WM PACLIMPEHUE CKBO3HBIX OTBEPCTUN
B TOHKMX MaTepuajax.

Oco0ble cBoiicTBa: g cBepila TpeOyeTcs BBICOKOE NABJICHUE IOAAYU
CO CTOPOHBI ITOJIB30BATENSI M BBICOKMHN KPYTALIMKA MOMEHT IPU HU3KOW CKOPOCTH
JIIEKTPOUHCTPYMEHTA.

OTH CBCpJIa IMOAXOIAT AJIA ceepileHUsl CKEBO3HbIX omeepcmuzZ moJbKO 6 mOH-
Kux mamepuaniax (Hanpwwep, JAUCNIOB0M Memafme). Konunueckue CBCpPJIa HC ITOAXO-
JAT I CBCPJICHWA TBEPAOIro MaTrcpuaia Uiin riryxmx OTBepCTHﬁ.

N3-3a mpsAMBIX PEXKYIUX KPOMOK BO BpeMsi 00pabOTKH aTIOMUHHS HaKaIlId-
BaeTCS MaTepHal (3a0MBalOTCs pexyIrue KpoMkH ). CMa3bpIBaHHUE 00JIETYaeT MpruMe-
HEHHE CTYNEHYATHIX CBEPII.

3.1.2.5 3enkoBKH

KoHnueckoe 3eHKOBaHME ONpeIeNsieTcsl Kak mpoiecc 00padOTKH KPOMOK BbI-
CBEpJICHHBIX OTBepcTU. Obracms ux npumeHeHuss TPOCTUPACTCS OT CHAMUSA
3ayceHnyes 010 MOATOTOBKHU 8blCEEPACHHO20 OmeepCcmus ISl UCIIOJIb30BaHUS UHINOG
C_NOMAUHOU 20106KOU U UUTUHOPpUYECKUX 8uHmos. B COOTBETCTBHE ¢ STUMH 00J1a-
CTAMU IIPUMEHEHUS HUCTOJIb3YIOTCS KOHUYECKHUE 3€HKEPhl, KOHMYECKUE 3€HKEPHI C
MIOIEPEYHBIM OTBEPCTUEM WMJIH TJIOCKUE 3€HKOBKH.

3.1.2.5.1 Konnueckuii 3eHKep

KoHcTpykiusi: KOHMYECKHE 3€HKEPHl MMEIOT KOHYCOOOPasHYI0 BEPIIMHY
C TpeMsi Uit 0oJiee peXyIUMH KpoMKaMu (puc. 3.12). OHU UMEIOT yroj IpH Bep-
mmHe 60°, 75°, 90° unu 120°. Kak npaBuiio, 1uaMeTp XBOCTOBHKA MEHBIIIC YeM JTha-
METp TOJIOBKH.
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1-xonuueckas 3enxosxa, nsims unu 601ee pexncywux KpoOMoK, 2-KOHU4ecKas 3eHKo8Kd, mpu pe-
FHcywue Kpomku,; A - niockas paszenkoeka, B - enyookas paszenkoexa

Pucynox 3.12 — Konuueckas 3enxoexa

Ipunmun padorel: Orarogapsi OOJBIIOMY KOJUYECTBY PEXKYIIUX KPOMOK,
36HKOBKM MOTYT JIETY€ UEHTPUPOBATHCS U BBINOJHATH AKKypaTHOE pe3aHue.
CtpyXKH, CO3/1aBa€MbI€ BO BPEMsSI KOHUUYECKOTO 3€HKEPOBAHUS, OCTAIOTCS B CTPY-
YKEUHBIX KaHABKaX, OHU HE yJIAJIAIOT U3 OTBEPCTHSI.

Oo6sacTh IPUMEHEHUSsI: CHAMUE 3dYCeHYe8 B BBICBEPIECHHBIX OTBEPCTHSIX
(v2on tipu BepimHe 60°) KOHMUECKOE 3CHKEPOBAHUE GUHMIOG (Y201 TIPY BEPIIIHHE
90°).

Oco0ble CBOMCTBA: KOHUYECKUE 3€HKEPbL C MPeMsl PENCYUUMU KDOMKAMU
UCIIOJIB3YIOTCS 0/11 271YO0KOU 3eHKO6KYU, TaK KaK CTPYKKHU JIETKO yJaJstoTCs 00JIb-
IIUMU CTPY>KCUHBIMU KaHaBKaMu. KoOHUYECKUE 3eHKkepbl ¢ namvio uiu 0Ooee
PEXKYIIMMU KPOMKaMU UCTIONB3YIOTCS 07151 3eHKOBAHUSL NOO NOMALL.

3.1.2.5.2 Konn4yeckui 3eHKep € NMONEPEeYHbIM 0TBEPCTHEM

KoHcTpykuusi: KOHMYECKUE 3€HKEPHI C MONEepeUHbIM oTBepcTheM (13 HSS-
E c conepxxannem 5 % ko0anbTa) UMEIOT KOHMYECKYIO PEXKYIIYIO TOJIOBKY, B KOTO-
poli UMeeTCsl HaKJIOHHOE OTBepcTue (puc. 3.13). B pesynbTare pexyias rojJoBKa
UMEET JBE PEKYIINEC KPOMKH.
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1 - pearcywan kpomka na nonepeunom omeepcmuu,; 2 - KOHUYECKAS NOBEPXHOCMb
(hanpasnaowas)

Pucynox 3.13 — Konuueckuti 3eHkep ¢ nonepeuHvimM omeepcmuem

IpuHmmn padoThl: OCTPHII YroJ pe3aHusl BHI3BIBACT PEKYIIEE, a HE CKOOIs-
niee, Kak y KOHM4eCKUX 36HKOBOK, JBUKEHUE, KOTOPOE 00ECIIEUNBAET OYEHB BHICO-
KO€ KaueCTBO NOBEPXHOCTH.

Oobs1acTe MPUMEHEHUSI: CHAMUE 3ayCeHyeé B BBICBEPICHHBIX OTBEPCTHUSX;
KOHUYECKOe 3€HKOBAHUE NOO 20JI06KU GUHMOS 6 MOHKUX 3A20MOGKAX W3 LBETHBIX
METaJUIOB, JIESTUPOBAHHON U HEJIETUPOBAHHOW CTaJIM, CEPOT0O YyryHa, BHICOKOKaye-
CTBEHHOMW CTaJIH.

Oco0Oble cBOWMCTBA: HACATBHBIM 3€HKEP JJISI TOHKHUX METAJUIMYECKUX
JIUCTOB U MSITKUX MeTauioB. [IpoM3BOAUT YKUCTYIO MOBEPXHOCTh U paboTaer 0e3
BUOpaIuu.

3.1.2.6 KopoHku 15 MeTajia

J1st 6onbuuux cKk803HbIX OMeepcmuil, 0COOEHHO 8 MOHKUX MaAmepuaiax, yKo-
HOMHUYECKH 00Jie€ BHITOJAHO BBICBEPIIMBATH TOJBKO TOHKOE KOJIbIIO MaTepuaia. Cko-
POCTbH BBIMOJIHEHUS pa0OThI 3HAUUTEIBLHO OBICTpEE, TOTOMY YTO MEXaHUYECKOM 00-
paboTKe MoABEpPraeTcs MeHblllee KOIMUeCTBO MaTepuana. Omxoouvl MOTy4aloTCs B
BUJIE CIPYIHCEK U BbIPE3AHHO20 OUCKA.
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KoHcTpykuusi: OTKpPBITBIN KOHEIl YalIeBUAHON BTYJIKH CHaOXeH 3yObsiMu
NUJBI (puc. 3.14). 3aKpbIThIM KOHEIl UMEET BEIYIIUN Basl, KOTOPKIHM 1100 3aUKCH-
poBaH, MO0 UMeeT pe3b0y U MOKEeT cHUMaThes. K Bemyiiemy Baimy MpUKpEIIeHO
[IEHTPUPYIOIIEE CBEPII0, KOTOPOE MPOXOIUT Yepe3 KOPOHKY U BBIXOJUT 3a MIPEIeIbl
ee 3yObeB.

1 - koponka, 2 - éedywuil 6an; 3 — yenmpupyroujee ceepuo, 4 - 3y0bs NIl ¢ NepeMeHHbIM Ud-
eom; A — ycmanoexa, B — ceepnenue

Pucynox 3.14 — Koponxu

IpuHmun padoThI: HEHTPUPYIONIEE CBEPJIO OMPENESET IMOJOKEHUE KO-
POHKH IO OTHOIIEHHUIO K 00paldaThIBa€MOIl JAEeTalld 0 TOTO, KaK 3yObsl BPEXKYTCS
B Matepual. CTpyKKH, TPOU3BEICHHBIE BO BPEMs CBEPJICHUS, YACTUYHO OCTAIOTCS
BHYTPH KOPOHKH.

O6Js1acTh NIPUMEHEHUsI: CBEPJICHUE OTBEPCTUN OT OOJBIINX IO OYEHBb 0O0JTb-
IIUX TUAMETPOB B 3arOTOBKAX:

—  NAOCKUX (Memaiiu4yeckKux Jucmax);

— Kpyenvix (mpybax);

—  npouabHbIX (NIACMMACCAX U KOMNOZUMHbBIX MAMEPUANLAX, Hanpumep,
OKOHHbIX PAMAX).
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Oco0ble CBOWCTBA: JUISl pe3anusi omeepcmuil 8 Memaiie PEKOMEHIYETCs
NPUMEHSIMb OUMEMALIUYECKYIO KOPOHKY € 3Y0biMU U3 Oblcmpopedcywei cmanu
(HSS-Bimetall) ¢ Tax HazpiBaecMbiMu Vario-3yossamu (To €CTh ¢ YepeOBaHUEM Ma-
JICHBKHX U OOJIBIINX 3yObeB), KOTOPast 00CCIIEYMBACT XOPOIIYIO CKOPOCTh BBITOJ-
HEHUs padoT.

HarmnpaBieHne IeHTPUPYIOIIUM CBEPIIOM;

VY nansiercst Mano MaTepuaia (B BUIC KOJIbIA);

B paGoTe y4acTByIOT MHOTO Y3KHX 3yObEB;

B03MOKHOCTB IMOTy4EHUSI TOYHBIX OTBEPCTUH OOJIBIIOTO TUAMETPa B TOHKO-
CTEHHOM MaTepHale.

Bauumanue!

e Yucio 000poTOB BEIOUPATH B 3aBUCUMOCTH OT AUAMETPA CBEPJICHUS U MaTe-
puasna 3aroToBKH.

e (CBepiUTh METAJUI TOJIBKO C UCIOJIB30BAHUEM CMA3KH U OXJIAXKIACHUS.

e PaboTa HHCTPYMEHTOM, 3aKPEIJICHHBIM Ha CBEPJIMIBHON CTOWKE WU BPYY-
HYIO.

3.1.2.6.1 Koponka Progressor for Wood and Metal

Koponka usrororiena u3 oumerammudeckoro crutaBa (HSS-Bimetall) mpu
MOMOIIM JIa3€pPHOM CBAapKU. 3yObsi KOPOHKHU M3TOTOBJIEHBI U3 BBICOKOIPOM3BOIU-
TeabHOU ObicTpopexyieit ctanu HSS ¢ cogepkanuem 8 % koOanbra. IlosTomy
JaHHasi OCHACTKA UCKIIOYUTEIFHO M3HOCOCTOMKAS U UMEET JOJTHIA CPOK CITY>KOBI.
Jlnst yckopeHnus npoiiecca CBepJIeHUsI M OBICTPOro BIOpOCa ONMUIIOK KOpOHKa 00a-
TAET NPOZPEeCCUBHBIM PACNON0NHCEHUEM 3Y0bes. DTO TTO3BOJSET JOCTHYD BRICOKHX
pe3yJbTaToB MpHU padoTe 3Tol KopoHKoH. KopoHka rucnonb3yeTcs ¢ anantepoM (Tie-
pexomaHuKoM I maTpoHa) Power Change (¢ mecTurpaHHUKOM HMJIM XBOCTOBHKOM
SDS-plus) amst OBICTPOro M HAAEKHOTO KPEIUICHHS U MOCIIEIYIOIIEr0 N3BICUCHHS
LHEHTPUPYIOLLETO CBEPJIa U KOPOHKHU OJHUM IIEITYKOM.

Jlist yBenmu4ueHus CpoKa ciry>KObl KOPOHKH U KaueCcTBa CBEPJICHUs HEOOXO-
JUMO TMPaBWJIBHO BBIOUPATH YaCTOTY BPAIICHUS U PEKUM OXJIAXKICHHUSL.

Juamerp orBepctuii — ot 14 mo 152 MM, mocagounslii guametp — 9/16”
(mrorima).

Koponka Progressor for Wood and Metal npumensiercss coBMecTHO ¢ Jpe-
JSIMH, YIApHBIMH JIpEJISIMH, a TIpH MpUMEHEeHWW mepexonnuka Power Change —
u ¢ mepdopaTopamu.
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BoicokokauecTBeHHass koponka Progressor for Wood and Metal (puc.

3.15) npeonasznavena ons pabom no CMAabHOMY JIUMbBIO, CEPOMY YY2YHY, Hepicase-
rowell cmanu, KOHCMPYKYUOHHOU CMAnu, anomunuto, oponse, meou, PVC, opege-
cune, [{CII, nonumepam.

pROGREssonlé%OOdgMetd

Pucynok 3.15 - Koponxa Progressor for Wood and Metal

Oco0ennocru:

BricokonpousBoauTensHbie KOpoHkH ¢ TexHoJoruert PROGRESSOR,;
Cucrtema OBICTPOM CMEHBI JIJI1 KOPOHOK Y IIEHTPUPYIOIIUX OypOB;
Jwnametpsl cBepaenns ot 14 no 152 mwm;

Onun aganrtep (¢ xBocToBuKoM SDS-plus miu mecTUrpaHHBIM XBOCTOBH-
KOM) JIJIsl BCEX TUaMETPOB;

HSS-uenTpupytoiee ceepio.

3yobsi HSS-Bi-Metall-koponku (puc. 3.16)
Oco0ennocTn:

bumerani: ocHoBa u3 Beicokoyriepoauctoi cranu HCS, 3y0Obs u3 criiaBa
osicTpopexyiei ctanu HSS ¢ kobansrom (8 %);

MPOTPECCUBHBIN MOPSAOK 3yObEB;

yroa pe3anus 10°;

arpeCCUBHBIN PE3;

oT(pe3epoBaHHas, pa3BeICHHAs BEPXHsIS 4acTh 3yObeB, MO3BOJISAIONIAS pa-
00TaTh ¢ OOTBITMMH HArPy3KaMH;

OOJBITIOE PACCTOSIHUE MEXTY 3yObsIMU JJISI OTBO/IA CTPYKKH;

Osrarogaps 60Jiee KpenKUM 3yObsiM MOBBIIIAETCS MPOYHOCTh U YBEIUINBA-
eTCsI OKCIUTYyaTallMOHHBIN CPOK CITYKOBI.
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Texunosiorust Progressor

10° ] 10°

PAHbBLLE CENYAC

Ha 50% Gonee
Lumpokue 3ybbsi

Pucynox 3.16 — Hogvle koponKu ¢ yKpenieHHbIMU 3Y0bAMU

Ilepexoonux Power Change njist HHCTPpYMeHTOB (cam. puc. 3.17) yHUKaJIeH:
JUTS TI000M peNid M KOPOHOK JIF000T0 ThaMeTpa MOHAJA00UTCS BCETO OAHH Iepe-
XOJTHUK.

Pucynoxk 3.17 — Ilepexoonux Power Change ¢ wecmuepanuwvim x60cmosuxkom
u yeumpupyrowum ceeprom HSS-Co

MuHoBalmoHHas cucTeMa 3aMeHbl nHCTpyMeHTa Power Change mossosser
OBICTPO U HAZEKHO (PUKCHPOBATH M CHUMATh KOPOHKH U LIEHTPYIOIINE CBEPJIA.

[TocrnenoBaTenbHOCTH 3aMEHBI KOPOHKU M LIEHTPHUPYIOIIETO CBEpia C mepe-
xoauuka Power Change mpuBeneHa Ha pucynkax 3.18 u 3.19.
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OTTAHYTH NATPOH Ha3a/] Kopouky He nepxatsb! OTnycTUTh KOPOHKY

Koponka BbLieTaer! KopoHky BeITalINTH

[TaTpon ocTaeTcs 3aKaThiM Koponky HazneTh Click!
[TaTpon He TporaTs! I'oToBo!

Pucynox 3.18— Ilocnedosamenvrnocmo 3amenwvt koponku ¢ aoanmepa Power Change

S

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

et

enTpupyroriee cBepio Click!
BCTaBUTb. [laTpoH He Tpo- I'oToso!
raTh!

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

O6aacts npumenenusi: Kopouku Special for Sheet Metal (cm. puc. 3.20)
IPUMEHSIOTCS. 11 MOHT@XKHBIX Pa0dOT B MAIIMHOCTPOCHHH, METAI000paboTKe
Y BEHTHISIIMOHHOM TEXHHUKE.

special’égheetMetd

<20 mm->»

Pucynok 3.20 — Koponxu Special for Sheet Metal

Oco0ble cBoliCcTBA:

e HSS-Bimetall ¢ 8 % kobanbra B CIuIaBe: BRICOKAs H3HOCOCTOMKOCTD 3yObEB.

e IlepemeHnHblii ar 3y0beB 111 OBICTPOTO U TOYHOTO pe3a.

e IIpy:kuHa 1151 aBTOMAaTHYECKOI0 BbIOPOCA TUCKA: BBICOKAsI CKOPOCTH pa-
OOTBHI.

e  OTIMYHO NOAXOIAT VISl YUCIO20 U MOYHO20 C8EPAEHUs B TUCTOBOM METAILIE:
AIFOMMHUM, Me/lb, JaTyHb, OpPOH3a, CTalb U HEP)KABEIOIIAs CTalIb.

o Jlns yBeIMUYEHHUS CPOKa CIY>KObl KOPOHKM U KadecTBa CBEPJICHUS HEOOXO-
MO TIPaBUJIBHO BBIOMpATh YACTOTY BpALIEHUS U MCIOJb30BAaTh OXJIAXK/Ie-
HUE.

o Jlmametp orBepcTuii — 0T 16 10 152 MMm.

e bricTpas cMeHa kopoHku Onaronaps texnonoruu Power Change.

e Jliis kXX 0TO Cilyyas IPUMEHEHHS COOTBETCTBYIOIIAsA KOPOHKA. Bbicoku pe-
cypc paboThl O1aroapsi BEICOKOM U3HOCOYCTOMYHUBOCTH.
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OxJgaxxaenue

Bo epems ceepaenus IpoUCXOOUT Hacpes pexcyujel KPOMKU. ITO menio 4a-
CMUYHO pacceuéaemcs CTPYKKaMH, YACMUYHO NO2IOWAENCS X80CMOBUKOM C8epid,
U yacmuuHo ocmaemcs 8 oopabamvieaemom mamepuane. OCOOEHHO B Caydae IiIy-
OOKHMX OTBEPCTHI U MAJIOr0 MPOCTPAHCTBA AJIS YAAJIEHUS CTPYKKH TEMIO0TBO MO-
KeT OBITh HEJOCTATOYHBIM. BeiencTBre 3Toro CBEpIio neperpeBaeTcsi U MpUxouT
B HETOJIHOCTb. JIecKkue memaiibl UMEIOT CKIIOHHOCTb K «NPUX8AMbl8aAHUIO) ceepld
U 3a6uanuio cmpyiceunvix kanagox. OOBIYHO 3TO MPUBOAUT K CBEPIICHUIO OTBEP-
CTUI ¢ HETOYHBIMH pa3MepaMu, a B HAaUXYAIIEM ciIydae — K MOJIOMKe cBepia. Hc-
NOb306aAHUE OXJIAHCOAIOWUX _HCUOKOCHEN MOXET Npedomepamums nepezpes
U YIYUUUms npoyecc 8blnoaneHus ceepienus. 1Ipu 3ToM oXnaxk1aroIne KuIKOCTH
JIOJKHBI TakXke o0ecreunBaTh cMasbiBaomuil 3gdext. Body ne pexomendyemcsn
HPUMEHAMb OJ151 OXJIANCOCHU U3-3d KOPPO3UOHHO20 Oelicmeusi. B kauecTBe oxna-
AHCOAOWUX_dHcUOKOCmel TIPU CBEPIICHUU MPUMEHSIOTCS OXJIAXKAAIOIINE MV IbCUU
w1y Koncucmenmuule cmaszku. JKenateabHo BHIOMPATh COCTAB OXJIAX/IAIOLIEH KU /I-
KOCTH, COOTBETCTBYIOIIMI 00pabaTbiBaeMOMY MaTepuaiy.
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3.1.3 3akpensonuii MmaTepuaJ 2
3aoanue 2.1
|. IIpogosskuTe NMpeaIoKeHue:

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

2. CBeprenue — 9310 ...

3. OCHOBHBIMY TPHUHAISKHOCTIMH JTI KopoHok Special for Sheet Metal sigiis-
IOTCSL:

4. [1ns cBepiieHUs OTBEPCTUs OOJIBIIOTO AUaMeTpa MePBOHAYAIBHO HY>KHO €T0
IIPOCBEPJIUTH CBEPIIOM

I1. JlomotHMTE NpeaioKeHne HeaocTaKIeii nHGopManmeii:

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

2. bonb110¥ yroJi Ipy BEPILIMHE CBEPJIA YCTPAHSAET BEPOSATHOCTh
CBepIIa.

3. Ecnu 3aaHuUi yroJ1 BEpUIMHBI CBEpJia CIUIIKOM OOJIBIION, TO pexKyllas KpoOMKa
MPEXIEBPEMEHHO 101 HArpy3KOM Win

4, KOJ’II::L[@BBIG IMAJIbI IPUMCHAIOTCS 1JIsI BBICBECPJIUBAHUA
OTBepCTI/Iﬁ B TOHKHX MCTAJINIMYCCKHUX JIMCTAaX.

5. CBépiia, U3roTOBJICHHBIC U3 BHICOKOJIETUPOBAHHOW CTaIM IPUMEHSFOTCS I 00-
paboTKH , & CBepJia, M3rOTOBJICHHBIC U3 TBEPOTO CILIaBa — IS
00paboTKH

I11. BoiOepurte o11H NpaBUJIbLHBIA OTBET U 00BeAUTE:
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1. I'maBHas pexxymias KpOMKa CBEpJla OTBEYAET 3a IPOLECC:
a) BbITAYHMBAHUS; 0) 3CHKOBaHUS,

B)  CBEpJICHHUS.

OTtBeT:

2. CBepJio ¢ KOPOTKHM XBOCTOBUKOM HCIIOJIb3YETCS IS CBEPIICHUSI OTBEPCTHI B
TOHKUX METAJNINYECKUX JUCTAX MO

a) 3aKJIETKHU C MOTalHOM TOJIOBKOM; ©) pacropHbie OOJTHI,

B) CaMOHAapPEC3arouc BUHTHI.

Otser:
3. TBépapie criaBbl 00padaTHIBAIOTCS HHCTPYMEHTAMU, COJICPIKAIIUMHU:
a) anMas; 0) TuTaH;

B) XpOM.

OTtBeT:

V. BoiOepuTe HEeCKOJIbKO MPABWILHBIX OTBETOB U 00BeIHUTE:

1. Kopouky Progressor for Wood and Metal mosxHO mpuMeHsTh [1j1st 00pabOTKH
MaTEpHUAJIOB U3:

a) OpOH3BI; 0) JIETHPOBAHHOTO ATIFOMHUHMUS;
B) HEpKaBEIOIIEH CTalu; I) Ceporo yyryHa.
Orger:

2. Ilpu cBepneHun Apesiblo KOHYCHBIMU U CTYIICHUYATBIMHA CBEPJIAaMHU HEOOXO0IUMO
a) 0oJIBbIIIOE YUCIIO 00OPOTOB; 0) MaJIeHbKOE YUCII0 000POTOB;

B) BBICOKMH KPYTAIIWA MOMEHT; T) HHM3KHA KPYTALUIMHA MOMEHT.

OTBeT:

3. Konb1ieBble UIIBI NPUMEHSIOTCS ISl CBEPIICHUSI OTBEPCTHUH B:
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a) KOMITO3UTHBIX MaTepuanax; 0) Meramiax;
B) ILJacTMaccax.

OTtBeT:

V. Onpenesnre o0 pUCyHKY:

1. Onpenenure TUIBI XBOCTOBUKOB CBEPJI U 3aIIUIINTE UX HA3BaHUs 1O LUppamMu
1,2, 3, 4:

OTtBeT
1- 2 -
3- 4 -

V1. Pabora ¢ Tadauumen:

1. B xononky 2 tabnuiipl 1 3anumuTe KOHCTPYKIIMM KOHMYECKOTO 3€HKepa U KOHU-
YECKOT0 3€HKEPA C MONEPEUYHBIM OTBEPCTHEM

Tabmnma 1
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Buo

Kouempyrkyus

1

2

1. Konnueckuii 3eHKep

2. Konnueckuit 3eHKep ¢ MONepeyHbIM
OTBEPCTUEM

2. Onpeaenute Mo pUCyHKaM U 3aMOJIHUTE KOJIOHKHU 2 U 3 TaOIuIbl 2:

a) TUIBI CBEPJI 110 IONIEPEYHOMY MEpEAHEMY YTy (YIIIy HObEMA CTPYKEU-

HOU KaHaBKM) (KOJIOHKA 2);

0) moy4aemyro JJIMHY CTPYKH IPU CBEPJICHUH (KOJIOHKA 3).

Tabmuua 2

Ceepno

Tun

Jlnuna cmpyorcku

1

3

" MonepeyHslit nepeaHuin yron 16°-30°

* MonepeyHbIv nepegHuia yron 8°-15°

——

Oxkonuanue madbauywl 3
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1 2 3

* MonepeyHbI nepegHuit yron 35°-40°

3. Onpenenure 1Mo pUCYHKY Ha3BaHHE OCHACTKU U 3aIIOJTHUTE KOJIOHKY 2
TaOIULIBI 3:

Tabmuua 3

Ocnacmka Haszsanue ocnacmku

1 2
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Oxkonuanue mabauywvt 3

1 2

Ilpumeuanue - /[na 8binonnenus 3a0anus peKomeH0yemcs UCnOIb308amb HAMypaivhbie 00-
Paszysl npuUcnocooOneHuUl.
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3 3ran. [logBeaeHue UTOroB padoThI

IIpoBepka cTeneHn YCBOEHHUSI MaTepHaJia
3aoanue 2.2

|. [IpuBeauTe B COOTBETCTBHE

1. IlpuBeanTe B COOTBETCTBUE (CTPEIKAMU) TUIIBI CBEPIT U 00JACTH UX MPUMEHEHUS

Tunwl ceepn Obnacmov npumenenus
1. CriupanpHbIe ¢ KOPOTKAM XBOCTH- A. CBeprieHue 0TBEpCTHI B MACCHUB-
KOM HOM MaTepuae
2. CryneHuatble b. CBepinieHue rioyxux OTBEpCTUI
3. Konnueckue B. CBepiieHne oTBEpCTHI B TOHKHX Me€-

TaJUIMYECKUX JIUCTaX JJIS 3aKJIEIIOK C
ITOTaHOM T'OJIOBKOM

I'. CBepiieHHE OTBEPCTHI B TUCTOBOM
Marepuae

|

OrtBeT:

Vi

2. [IpuBenuTe B COOTBETCTBHUE (YKAKUTE CTPEJIKAMU) THI CBEPJIA U PEKOMEH Tye-
MBI MaTepua i1 00padOTKu:

* [Monepe4Hbin nepeHuin yron 35°-40°

'I‘Ionepequm nepegHuin yron 16°-30 ‘ MonepeyHbIi nepeaHmi yron 8°-15°

e GO

T N o H t™ao W




Tun ceepna (cm. pucynku) Obpabamvleaembliit mamepuan
I. Tun N A. AmoMUHMI
2. Tun H b. Jlatyns
3. Tun W B. KoncTpykunonHas crayib

Otser: | 1

V1

I1. lomosinnTe NpeaioxkeHne HeaocTawieil uHGopmManmei:

1. 7Kaporpounsle cIutaBel IPUMEHSIOTCS B cpenax Ipu OQHo-
BPEMEHHOM JICICTBUH pabouux TemMneparyp.

2. UeTbIpEXCKOPOCTHBIE APEIU UCIIOJIBb3YIOT IIPU BBINOJIHEHUHN 3aJJaHUI B
pexume.

I11. BbiOepuTe HECKO0JIbKO NPABUJILHBIX OTBETOB M 00BeIUTE:
1.3eHKOBKHM 1JIs1 METaJIJIa IPUMEHSIOTCS JJIS:

a) 3CHKOBAHUS KOHUYCCKHUX OTBEPCTHM ITOJ FOJIOBKH BUHTOB,;
0) TIyOOKOro CBEpJICHUS;
B) CHSTHUS 3aYCCHIICB B BBICBEPJICHHBIX OTBEPCTHSIX.

OTtBeT:

2. KoHycHbIe U cTyneH4aTble cBepa NOAXO0IAT A1 00pabOTKu:

a) TOHKHX MaTepHUaJIOB;
0) KOMITO3UTHBIX MAaTEPUAJIOB;
B) TOJICTOTO MaTepHaa;
r) Uil yBEIMYEHUS! MAJICHbKUX IPOCBEPICHHBIX OTBEPCTUI B TOHKHUX
MaTepHuaax.
Ortser:
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3. CBepnaM Npuaal0T U3HOCOCTOMKOCTh MOKPBITHSL:

a) OKCHJIHBIC;
0) HUTpHUIA TUTAHA;

B) KaJMUEBBIE.
Otser:

V. BbiOepuTe 01UH NPaBUWIbHBII OTBET U 00BEAMTE:
1. JIByXCKOpPOCTHBIMU JIPEJISIMU BBICBEPJIUBAIOTCS] OTBEPCTHS B IUAMA30HE:
a) oT 61021 MMm; 06) o1 6 10 24 MMm;
B) 0T 6 710 26 MM; oT 6 10 28 MM;
OrtBeT:

2. Yucno O60pOTOB APCJIA IIpU CBCPIJICHUHN AJIIOMHUHHCBBIX MATCPHUAJIOB I10 CpaBHC-
HHIO CO CBCPJICHUCM KOHCTpYKHHOHHOﬁ CTaJIn JOJIDKHO OBITh:

a) OJMHAKOBOE; 0) B2 pasa MEHbIIIE;
B) B 2 pasa Oouible. r) B3 pasa Oosblie.
Orser:

3. Yucno 060pOoTOB ApEnu MpU CBEPICHUHN BRICOKOKAYECTBEHHOW CTaJU MO CPaB-
HEHUIO CO CBEPJICHHEM KOHCTPYKIIMOHHOM CTaJId JIOJKHO OBITh:

a) OJWHAKOBOE; 0) B2 pasa MEHBIIE;

B) B 2 pa3a Ooublie. r) B3 pa3a Oosblie.

OrtBeT:

4. Tlpu cBepaeHUM MeTallJIa yIaJeHUIO CTPYKKHU OJaronpusaTCTBYIOT CBEpJIA CO
CIUPAJIBIO:

a) BaJbLIOBAaHHOMW; 0) ¢dpe3epoBaHHOI;
B) 1LIM(OBAHHOM.

OTBeT:
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V. Paoora ¢ Ta0daumnen:

1. 3anonnuTe B Tabnuie 4 OCHOBHBIE CBOMCTBA (KOJIOHKY 2) U 00JaCTh IPUMEHE-
HUS OCHACTKH (KOJIOHKY 3) 171t 00pabOTKH MeTasa:

Tabmnuua 4

Ocnacmka Ocobvie ceoticmsa Obnacmv npumenenus

1 2 3

CnupanbHO€E CBEPIIO

CBepiio ¢ KOpOTKUM
XBOCTOBHKOM

CryneHuaroe cBepJio
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Oxonuanue mabauyvt 4

1

Konunueckuii 3eHKep

Konunueckuii 3eHKep
JIJIS1 TIOTIEPEYHBIX OT-
BEPCTUU

Koponka Special for
Sheet Metal m1s cBep-
JIEHUS METajuIa

44




ITAJ0HBI OTBETOB 3agaHud 2.1

3akpensommui maTepuan

3aoanue 2.1

|. IIpoposzkuTe NMpeaIoKeHue:

1. OCHOBHBIMU KPUTEPUSIMU T€OMETPUU PEKYIINX KPOMOK CBEPJI JIJIsl METaLI000-
pabOTKU SBISIOTCS YeHMPUpPOB8anue, 2panuya KPOMKY.

2. CBepJIGHI/IC — 3TO 06pa306aHue C6EPIIOM CKE603HO20 UJIU 21YX020 uuﬂuﬂdpuqe-
CK0O20 omeepcmus 6 061?616617’)1b16a€ﬂ/10]l/l mamepudaiie.

3. O6paboTKy KOPPO3MOHHOCTONKON CTAJIM MTPOU3BOIAT MIETKAMH, U3TOTOBJICH-
HBIMU U3 KOPPO3UOHHOCHOUKOU CTANH.

4. OCHOBHBIMHU IPHHAJUICKHOCTIMH JUTst KopoHOK Special for Sheet Metal sigiis-
IOTCSL:

—  NnepexooHux

— UeHmpupyruiee ceepilo
— 6blMAIKUCAIOWAA NPYIHCUHA

5. 171t cBepiieHus OTBEPCTHS OOJIBIIOr0 JMaMeTpa NepPBOHAYATIBHO HYKHO €ro
IIPOCBEPJINTH CBEPIIOM MAIEHLKO20 ouamempa.

I1. lomosinnTe NpeaioxkeHne HeaocTawieil uHGopManmei:

1. MasieHpKHii yToJi IpY BEPILIMHE CBEpJia 00ECIIeUUBAET 00.1ee ONUHHYIO PEKY-
IIYI0 KPOMKY.

2. bonbIION yroyl mpyu BEPIIMHE CBEPJIA YCTPAHSIET BEPOSATHOCTD «3AKIUHUBAHUA)
CBEpJIa.

3. Ecnu 3aaHuil yroJ1 BEpIIMHBI CBEpJia CIUIIKOM OOJIBIION, TO pexyIlas KpoOMKa
IPEKICBPEMEHHO UBHAWUEAEMCA TIO]] HATPY3KOU UIIH 8bIPbIGACCS.

4. KosblieBbI€ MUITBI MPUMEHSIOTCS IS BBRICBEPIUBAHUS OOIbULUX CKBO3HBLX OT-
BEPCTUM B TOHKUX METAUTMYECKHUX JIUCTaX.
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5. Ceépia, U3roTOBIICHHBIE U3 BEICOKOJIETUPOBAHHON CTAJIM MPUMEHSIFOTCS JTSI 00-
paboTKU Memaina, a CBEpJia, U3rOTOBIICHHBIC U3 TBEPAOTO CIIaBa — JJIs 00pa-
OO0TKHU Opesecutbl.

I11. BoiOepuTe 01MH NpaBUJIbLHBIA OTBET U 00BeAUTE:
1. 'maBHas pexymias KpOMKa CBepJia OTBEYAET 3a MPOIIeCC:
a) BbITAYHMBAHUS; 0) 3CHKOBaHUS;

B)  ceepieHUsl.

DTanoH: B.

2. CBCpJIO C KOPOTKHUM XBOCTOBHKOM HCIIOJIB3YCTCA IJIA CBCPIICHUA OTBepCTI/Iﬁ B
TOHKHX MCTAINIMYCCKHUX JINCTAX IIOd:

a)  3aKIenKu ¢ NOMauHou 20108Kkol;, ©) pacropHbie OOJITHI,

B) CaMOHAapEe3aroIINe BUHTHI.

ITaJIoH: a.

3. TBépapie criiaBbl 00pabaTHIBAIOTCS HHCTPYMEHTAMU, COJICPIKAIIUMH:

a) aimas; 06) TuTaH,
B) XpOM.

JTaJIoH: a.

4. KosbleBble MUJIbI TPUMEHSIIOTCS 111 CBEPJICHUS] OTBEPCTUH B:

a) KOMNO3UMHbLIX MAMEPUAIAXx; 0) Mmemannax;

B) niacmmaccax.

DTajoH: a, 0, B.

V. BoiOepuTe HECKOJIbKO NMPABWIBLHBIX 0TBETOB U 00BeIMTE:

1. Koponky Progressor for Wood and Metal moxxHo nipuMeHsaTh i1t 00paboTKH
MaTEepPHUAIIOB H3:

a) OpoH3wl, 0) Je2uposanno020 aNtOMUHULL,
B) Hepoicaserouiel Cmanu, I) cepo2o yy2yHa.

OTajioH: a, 0, B, T.
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2. Ilpu cBepieHnn Opesbio KOHYCHBIMH U CTYTIEHYaThIMU CBEpJIaMU HEOOXOAMMO

a) 00JbIIOe YMCIO 000POTOB; 0) Manenvkoe YuUcio 000pPomos;

B)  BbICOKUU KPYMAWUY MOMEHM,; T) HHU3KHU KPYTALIUHA MOMEHT.

Otanox: 0, B.

V. Onpenesnte N0 pUCYHKY:

1. OHpeI[eJ'II/ITe THUIIBI XBOCTOBHUKOB CBCPJI U 3AIIUIINTC UX HA3BAHUS I101 I_[I/I(l)paMI/I

1,2, 3, 4:

\‘
S
S S/

N

=
w@ ;
h@=

DTaloH:
1 - | uuunoOpuueckuil, 2 - | yuaAUHOPUYEeCKUll cO Cmynenya-
MbIM NEePexo0oM,
3 - | wecmuzpannwslil; 4 - | koHUYEeCKU.

V1. PabdoTa ¢ Tadaune:

1. B xononky 2 tabnuipl 1 3anumuTe KOHCTPYKIIMM KOHMYECKOTO 3€HKepa U KOHU-
YECKOT'0 3€HKEPA C MONEPEUYHBIM OTBEPCTHEM

47



Tab6muna 1

Buo

Konucmpyrkyus

1

2

1. Konnueckuii 3eHKep

Konycoobpaszuas eepwuna ¢ 3 u bonee
DEHCYUUMU KDOMKAMU

2. Konnueckuii 3eHKep ¢ MOMepeyHbIM
OTBEPCTUEM

Konuueckas pesxcywas conoexka ¢
HAKJIOHHbIM OMEEePCmueM 8 Hell

2. OnpenenwTte 1Mo PUCYHKAM | 3aIIOJTHATE KOJIOHKU 2 U 3 TaOJIHUIII 2:

a) TUIBI CBEPJI 110 IONEPEYHOMY MEpEAHEMY YIITy (YIIIy OJAbEMA CTPYKEU-

HOU KaHaBKM) (KOJIOHKA 2);
0) MoJIy4aeMylo IJIMHY CTPYKKHU

pH cBepJieHUH (KOJIOHKa 3).

Tabmuma 2
Csepno Tun ceepna Jlnuna cmpyosrcku
1 2 3
" MonepeyHsin nepegHuia yron 16°-30° Tun N Obviunas cmpyarcKa
* Monepe4Hblit NnepegHuin yron 8°-15° TunH Kopomxas cmpyarcka
e —
y MonepeuHbiii nepeaHmit yron 35°-40° Tun W Jlnunnas cmpyoicka
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3. Onpenenure Mo pUCyHKY Ha3BaHUE OCHACTKY U 3aIIOJIHUTE KOJIOHKY 2

TaOIULBI 3:

Tabmuua 3

Ocnacmka

Ha3zeanue ocnacmku

1

2

Koponxa Sheet Metal ons ceeprenuss memania

Cnupaﬂbnoe ceepiio

CG@DJZO C KOpOnKuUmM X60CmoeuKom
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Okonuanue mabauyvt 3

1

Cmvnelmamoe ceepio

Konuueckuu 3euxep

Konuueckuii 3enkep 015 nonepeynvlx omeepcmuil

Ipumeuanue - /[ns 6olnonHenus 3a0anust peKoOMeHOyemcs UCNOIb308aMb HAMYpPAlbHble 00-

pasyvl NPUCnOcoOIeHUl.
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ITAJ0HBI OTBETOB 3a1aHud 2.2

IIpoBepka cTeneHn yCBOEHHUsI MaTepUaJja

|. [IpuBeauTe B COOTBETCTBHE

3aoanue 3.2

1. [IpuBenuTe B COOTBETCTBHUE (CTPEIKAMU) TUIIBI CBEPI U 001aCTh UX TPUMEHEHUS:

Tunwvi ceépn

Obnacmb npumeHenust

1. CriupanpHbIe ¢ KOPOTKAM XBOCTH-
KOM

A. CBeprieHue 0TBEpCTHI B MACCHUB-
HOM MaTepuae

2. CryneHyartbie

b. CBepinieHue rioyxux OTBEpCTUI

3. Kounueckue

B. CBepiieHne 0TBEpPCTHI B TOHKHX Me€-
TaJUIMYECKUX JIUCTaX JJIS 3aKJIEIIOK C
ITOTaHOM T'OJIOBKOM

I'. CBepiieHHE OTBEPCTHI B TUCTOBOM
MaTepHae

Oranou: | 1 | > | B
2 || T
3| T

2. [IpuBenuTe B COOTBETCTBHE (YKAKUTE CTPEJIKAMU) THIT CBEpIIa M PEKOMEH Tye-

MBI MaTepua g 00pabOTKu:

‘v[‘lonepequM nepeaHwii yron 16°-30°

" [MonepeyHbIi nepegHuia yron 8°-15°

* MonepeyHbIi nepeHWit yron 35°-40°

T N

™o H

= VI TS

™o W

Tun ceepna (cm. pucynku)

Obpabamvisaembiii mamepual

I. Tun N A. AfOMUHHI
2. Tun H b. Jlatrynp
3. Tum W B. KoHCTpyKIIMOHHAs CTallb
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Oramnou: | 1

Pl
> | 1| w

I1. lomosinnTe NpeaioxkeHne HeaocTawIeil uHGopManmei:

1. XKapomnpouHble CriiaBbl IPUMEHSIIOTCS B @d2peccugtbix CpesiaX Mpyu OJTHOBPEMEH-
HOM JIEUCTBUM 8bICOKUX PAOOUUX TEMIIEPATYD.

I11. BoiOepuTe HECKOJIbKO NPABUJIbHBIX OTBETOB M 00BEIMTE:
1.3eHKOBKH JIJIs1 METaJJIa TPUMEHSFOTCS JIJIS:

a) 3eHKOBAHUs KOHUYECKUX OMBepCmuli 00 20108KU BUHINOG,
0) TIyOOKOro CBEpPJICHUS;
B) CHAMUA 3AYCEHUEB 8 8bICBEPACHHBIX OMBEPCUSX.

OTaJloH: a, B.

2. KoHycHbIE U CTyleHYaThle CBEpIia MOIXOAT sl 00pabOTKH:

a) MOHKUX Mamepuaios,

0) KOMIIO3UTHBIX MaTEPHAJIOB,;

B) TOJICTOTO MaTepHaa;

F) 01 Y6EeAUUHECHUA MATEHbKUX NPOCBEPIEHHRbIX omeepcmuﬁ 6 MOH-
Kux mamepuaniax.

OTaloH: a, T.
3. CBepiaM MPUIAIOT U3HOCOCTONKOCTh MOKPBITHS:
a) OKcuombie,

0) Humpuoa mumana;

B) KaJIMUEBbIE.

OTaloH: a, o.

52



IV. BeiOepuTe 01MH NPpaBWIbHBINA 0TBET U 00BeNTE:

1. Ilpu cBepiieHUU MeTalia yAAJICHUIO CTPY>KKH OJIarOonpUsITCTBYIOT CBEpJIA CO

CIIUPAJIBIO:
a) BaJIbIOBAaHHOW; 0) dpe3epoBaHHOI;
B)  wau@oB8anHOIU.
DTaJoH: B.

V. Padora ¢ Ta0daumen:

1. 3anonuute B Tabnuile 1 ocCHOBHBIE CBOMCTBA (KOJIOHKY 2) M 00J1acTh IPUMEHE-
HUSI OCHACTKU (KOJIOHKY 3) 1711 00pabOTKHU MeTasia:

Tabmauua 1

Ocnacmka

Ocobvie ceolicmea

Obnacmov npumeneHus

1

2

3

CnupanbHO€E CBEpIIO

yHu6€DCCZJZbH0€ ceepiio.

Cmanoapmmble 8uovl me-

Tpebyemcsi bicoKoe
oasJleHue nooadu co
CMOPOHbBL NOJIb308AMEIS,

mannooopabomru. Ceepio
NPEeOHAZHAYCHO OJIS WUPOKO-
20 Kpyaa 3a0ay Om HAUMEHb-

eciu ceepiio crHaboceno

we20 00 HauboabULe20 Oua-

nonepeyHol pexcyuiel
kpomkou. CneyuanvHas

mempa npaKkmudeckKu 60 6cex
munax mamepudaios.

ceomempu peofcymeﬁ
KDOMKU obecneyusaem
onmumajlibHsle pes3yib-
mamaul npu ceepieHuu
PA3TUYHBIX MEMANI06.

CBepIio ¢ KOpOTKUM
XBOCTOBHKOM

ﬂ]l}l ceepia mpe6yemc;z

C6€DﬂeHu€ ujiu pacuwiuperue

8bICOKOE 0AB8IeHUE NO-
oayu co CmMOpPOHbL NOJIb-

CK603HblX omeepcmuﬁ 6 MOH-
KUx saeomoexkax (HanpuMep,

306amens u, 0COOEHHO
0151 bobLUUX Juamem-
D08, 8bICOKUL KDYMAWUU

JAUCmoeom Memaﬂfze) C
mMo4YHo onpedeﬂeHHbzmu pas-
mepamu.

MOMEHM NPU_HU3KOU
CKOPOCIUL 6PAUEHUSL.
Omo ceepno nooxooum
0151 C8epJICHUSL CKBO3HbIX
omeepcmuil MmoabKo 8
IMOHKUX MAMEPUALAX.
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IIpooondicenue mabauyor 1

1

2

3

CrynenyaToe cBepJio

ﬂ]l}l ceepid mpe6vemc,<l

C6€DJZ€HM€ uiu pacwiuperue

8bICOKOE OasjleHue no-
oayu_co CMOPOHbL NOJIb-

CKB60O3HblX OMGQDCWHJTZ 6 NMOH-
Kux mamepuaiax.

308ameJisl U 8blCOKULL
KPYMAWUU MOMEHM npu
HU3KOU CKOPOCMU J1eK-
MpOUHCMPYMEHMA.

Konuueckue 3€HKEPbl C

CHamue 3AYCEHUEB 6 6blCEED-

mpemsl DeHCYUUMU
KDOMKAMU UCHOJIb3Y-
romcest 011 21YO0KOU 3eH-

JICHHbIX omeepcmusix (Y201
npu gepuwiure 60°) konuye-
CKOE 3eHKeDOBAHUE BUHIMO8

KO6KU, mAdK KAdK
CMPYIHCKU J1€CKO V()Cl]l}l-
romcst OobUUMU cmpy-
HCEUYHbIMU KAHABKAMU.
Konuueckue 3€HKepbl ¢
namvio uiu Oojee peicy-

WUMU KDOMKAMU UC-
NOJIL3VIOMCA 0JIl 36HKO-
8aHUS NOO NOMAlL.

(veon npu eepuwiune 90°).

Konnueckuii 3eHKEp
IS TIOTIEPEYHBIX OT-
BEPCTUU

Hoeanvuwiul 3enkep ons

Cuamue 3aYCeHYes 6 6blc6ep-

MOHKUX Memaliu4eCcKux

JIEHHbIX omeepcmuAax, KOHU-

JUCMO6 U MACKUX Me-
maioe. HI)OUS’@O@MH’Z
HUcmyr no6epxXHocnib u

yecKoe 3eHKO8AHUE NOO 20-
JIO6KU 6UHMO6 6 MOHKUX 3A-
20Mo6Kax.

pabomaem b6e3 udbpa-
yuu.
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Oxonuanue mabauywol 1

1

2

3

Koponka Special for
Sheet Metal mis cBep-
JICHUST MeTalIa

HSS-Bimetall ¢ 8 % xo-

Ipumensemcs OJ15. MOHIAIC-

banbma 6 cniase: 8blco-

HbIX pa60m 6 mMawtuHocmpoe-

Kasl UBHOCOCHOUKOCTb

HUU, Memaiioobpabomxke u

3v0bes. [lepemennbiil
wae 3y0ues 015 bvicm-
D020 U MOYHO20 pe3d.
Ipyorcuna ons asmoma-
MuYecKko20 eblopoca
OUCKA. 8bICOKASL CKO-
pocmb pabomeol.

6€Hmuﬂﬂuu0HHOﬁ MmMexXHuKe.

Omauyuro nooxooum Ois Yu-
CIMO20 U MOYHO20 C8EPICHUSL
8 AUCTNOBOM MemaJllie. auio-
MUHUU, MeOb, IamyHb,
OpoH3a, cmanb U HepIHCaselo-

waxi cmais.
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IIpuioxenune A
(pexomeHnoyemoe)

1. AKTYAJIM3AIINA OITOPHBIX 3HAHUM — npoMe:KyTouHAasi OLEHKA:
— TIPOBOJIUTCS B LIETISAX KOHTPOJISI YPOBHS YCBOCHHS YI4EOHOTO MaTepraa mpe/Ibl-
TYIIUX TEM;

— Pe3yJIbTAThI BBIMIOJHEHHBIX Pa00T 00y4aeMbIMH OLIEHUBAIOTCS MIE€JarOroMm;

— HTAJIOHBI OTBETOB HAXOJIATCS B KHUTE MPENOAaBaTeNsl.

2. IPEJIBAPUTEJIbHOE ONPEJEJEHUE YPOBHS 3HAHUM:

— 1151 3¢ PexTruBHOTO YyueOHOro npoiiecca npooautcs «lIpenBapurensHoe onpe-
JIeJIeHUE YPOBHS 3HAHUI» 0 MPECTOAIIEH TeMe ypoka. 3a1atoTcst 3-5 BOpocoB
JUJISL OTIPEICNICHHsST 0a30BOT0 YPOBHS (MHTEIIEKTa) O0yJarouXCsl.

BaskHo MOMHUTB: 3371aBaTh BOIIPOCHI CIIOKHEE, YeM OTBEYaTh HAa HHUX.

Xopouwiue 6onpocul 001 cHBL Oblmb:

— KpaTKAMH;

— IPOCTHIMU TI0 COAECPKAHUIO U JIETKUMH JIJIsl TOHUMAaHMS;

— UMETh OTHOIIIEHNE K YeMY-HHOYIb OJTHOMY;

— CJIeIOBaTh JIPYT 3a APYTOM B JIOTUUECKOM IMOPSIIKE.

Haubonee noneznvt 6onpocwt no P. KUniuHry, HaunHaroumecs ¢ umo, 20e, Ko2od,
nouemy, Kmo ujiu Kak.

3. ClTIOCOBBI MOTHUBAIINNA:

— ybexeHne o0yJaromuxcs B IpakTU4eCKol He0OX0JUMOCTH U3y4aeMoro;

— SMOLHMOHAIIBHOE BO3/ICMCTBHE, CO3JAHUE CUTyalluN 3aHUMATEIILHOCTH;

— DKCKYPCBI B UCTOPHIO IIPEAMETA;

— CO3J]aHuE POOJIEMHBIX CUTYALM U KOJUIEKTUBHBINA MOUCK UX Pa3peLICHUS;

— BOBJICUEHHUE 00YYAIOUINXCS B JUCKYCCHIO 110 U3y4aeMOMY MaTepuaiy;

— CTUMYJIMPOBAHHUE HOBBIX JOCTHKEHUN;

— O0OBEKTUBHOCTH KOHTPOJISI U OLICHKU;

— TJIaCHOCTh U MEPCHEKTUBHOCTh OLEHKU YYEOHBIX JOCTUKEHUM 00ydaromuxcsl.

4. SAKPEILTSAIOIIUA MATEPUAUT:

— BBITNIOJIHAETCS] MUCbMEHHO WUJIU YCTHO, UCIOJIb3Ys YUeOHbIN MaTepHall;

— IPOUCXOJIUT 3aKPEIUICHUE PE3YIbTAaTOB B IPOLIECCE N3YUYEHUSI HOBOTO MaTEpH-
aJia 1 HOBOM UH(pOpMalINH;

— B KaU€CTBE 3aKPEIUISIONIEro MaTepuaia MOr'yT BbICTYyaTh YIIPaXXHEHUS, BO-
IIPOCBI, 3a7]a41, KOMIUIEKCHBIE 3a/IaHUS U T.1.

B pamkax yueOHOTro 3aHATHS MPOUCXOIUT U YCBOCHHE, U €0 3aKpEIlICHHUE.

5. HPOBEPKA CTEIIEHU YCBOEHUS MATEPHUAJIA

— KOHTPOJIb U KOPPEKIIUS YCBOCHMS YHEOHOTO MaTepraia 1 OlleHKa KayecTBa
y4eOHOTO 3aHITHSI U UCTIOJIB3YEMBIX IUJAKTUIECKUX CPEJICTB;

— IUJIAKTUYECKUE CPEJICTBA MPOBEPKH CTEIIEHN YCBOEHUS yUEOHOTr0 MaTepuaia co-
JIEPKAThCsl B KHUTE /IS TIPENOIaBaTelis, I71€ MPUBOASATCS ITAIIOHBI OTBETOB.
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