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Beenenue

BrinyckHrkaM 00pa3oBaTeNbHBIX YUPEXKICHUN CcpefHero mnpodeccuoHalb-
HOTO 00pa30BaHUsl MPEJICTOMT BO3BOJAUTH 3/IaHUS U COOPYKEHUS, MPOU3BOIUTH
MOHTaXX TE€XHOJOTUYECKOT0 000pYIOBaHUS MPHU CTPOUTENHCTBE, BBINOJIHATH CTO-
JSIPHO-TUIOTHUYHBIE, ClIECapHBIC, OTIEIOYHBbIC, KaMEHHbIE, OCTOHHBIE W JApPYyTUe
BUJIbI pa0OT MO HOBBIM TEXHOJIOTUSIM C IPUMEHEHHEM COBPEMEHHBIX KOHMPOIbHO-
UBMEPUMENILHBIX UHCIPYMEHO08, NPUCNOCOOIeHUU, NPUOOPO8, MEXHOLO02ULECKO20
060opyodosanus, a OT KBaTU(UKALMKU U KayecTBa UX TpyJa OyayT 3aBHCETh KOM-
¢dopT, 6€30MacHOCTh, ICTETUKA KUIIbS U OOIIIECTBEHHBIX TOMEIICHUH.

3HaHUE co8peMeHHbIX UHCTPYMEHTOB, IPHUOOPOB U 000PYIOBaHUS, YMEHUS
U MPAKTUYECKUE HABBIKM BBIMIOJHEHUS BCEX BHUJIOB MPOU3BOJICTBEHHBIX PabOT MO
npodeccun ¢ uX MPUMEHEHHWEM, Ba)KHbI BBIITYCKHUKY JUIS YCHEIIHOIO W Kaue-
CTBEHHOTO OCBOCHHUSI MPO(HeCCUOHATBHBIX KOMIIETEHITUH.

®denepanbHbI TOCYJAPCTBEHHBIN CTaHIAPT CPEIHEro MpodecCHOHATBLHOTO
oOpazoBanus (nanee ®I'OC CIIO) pernameHTHpPYET TPeOOBAHUS K pe3yibmamam
OCHOBHOU mpodeccnoHanbHON o0pa3zoBarenbHOM mporpammbl (pajee OITOIN),
cmpykmype OIIOII, ycnosus peanuzatuu OIIOIl, oyenueanuio pe3yrbmamos
yeeoenus OIIOIL

Opnum u3 tpedoBanuil k ycrosusm peanuzanuu OIIOII sBasieTcs Hanuuue
MaAmepuaibHo-mexHuieckou 6azvl u obecnedeHue yueOHO-Memooudeckou OOKY-
MeHnmayueil 00pa30BaTeIbHOTO MpolLiecca.

Jst peanuzauuu OINOII mo moarotoBke pabouyux CTPOUTENBHOIO M TEXHU-
yeckoro (Metayioo0paboTka) mpoduiisi, yupexaeHus npodecCuoHaIbHOro oopa-
30BaHUs JIOJDKHBI pacrojaraTh MaTepUaIbHO-TEXHUUYECKOW 0a30if W ydyeOHO-
METOJMYECKON JOKyMEHTAIMe, HEOOXOAMMOM JJIsi MPOBEJEHUSI BCEX BHUOB Jia-
OopaTOpHBIX PabOT M MPAKTHUECKUX 3aHATUH MO JUCIUTUTMHAM M MEXKIUCIUTIIHI-
HapHBIM KypcaM, yueOHOU U MPOU3BOICTBEHHON TTPAKTUKH.

BapuartuBnas coctaBinstoniasi, Ipu3BaHHAsl YYUTHIBATh PETHOHATIBHBIC W/UIH
KOPIOpPaTUBHBIE MOTPEOHOCTH B MOJATOTOBKE KaJIPOB, JA€T BO3MOXKHOCTh PACIIIH-
peHUsT WK yriayOJeHusl MOATOTOBKH, OMPEEIsIeMON COIepKaHuEM 00s3aTellb-
HOMW 4acTH, MOJIy4YeHHUs TOTOJHUTEbHBIX KOMIIETEHIIUN, YMEHUN U 3HaHUH, HEOO-
XOJUMBIX JJIsi 00ecTieYeHUsT KOHKYPEHTOCIIOCOOHOCTH BBIMYCKHUKA YUPEKICHUM
npodeccuoHanbHOrO0 00pa30BaHMsI B COOTBETCTBHM C 3alpOCaMM pbhIHKA TpyJa
¥ BO3MOXHOCTSIMHU MPOJOJIKEHUSI 00pa30BaHMS.

Jlns oBnaaeHuss OOYYAIOIIUMUCS OONOJIHUMENbHBIX NPODeCCUOHAIbHBIX
KomnemeHyull, CBI3aHHBIX C JIEPEBO- U METATI000pa0OTKON, aBTOMOOHUIIECTPOE-
HUEM, CTPOUTEIBCTBOM, CPEICTBAMH U MPEAMETaAMH TPYJa, OCOOEHHOCTSAMH Opra-
HU3AIUH TPyJa Ha MPEANPHUITHIX MAITHHOCTPOUTEIHHOTO MTPOU3BOACTBA HEOOXO-
IUMO c(pOPMUPOBATH CIIeMAIbHOE coAepxkaHue oOpa3oBaHus. B npogeccuonany-
Hble MOOYIU U MeHCOUCYUNTUHAPHBIE KYPCbl, TIPOTPAMMBI yueOHOU U mpodeccHo-
HaJIbHOHN (MPOM3BOACTBEHHOMN) MPAKTUK, MPOPECCHOHATBHBIX M 00IIenpodeccHo-
HaJIBHBIX aucHUIUMH o0s3aTenbHoi yactu OIIOII mo mpodeccusim wmykamyp,
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HJIOMHUK, COADP CHMPOUMENbHbLIL, KPOGENbUUK, MOHMANCHUK CAHUMAPHO-
MEXHUYEeCKUX cucmem u 000py008anus, 0OIUWOSUUK-NIAUMOYHUK, 00UYO06-
WUK-MO3AUYHUK, C/lecapb, OemoHWUK, apMamypuiukK, 31eKmpukK, ogpopmumers
unmepwvepa (Ouzaiinep) PEKOMEHYETCsl BKIIOYHTH COJEpKaHUE y4eOHOTo MaTe-
puaja B BUJC pa3jcia: KAKKYMYJSITOPHbIe HHCTPYMeHThI BOSCH».

Axkymyssitopable mHCTpyMeHTeI BOSCH moryTt ucmosnb3oBaThesi B IIpo-
(dbeccuoHaIbHON JEATENFHOCTH CIICIIUATIMCTOB TPU BHITIOJTHECHHH UMHU OIPEICICH-
HBIX TEXHOJOTUUYECKHUX ornepaiuii (cMm. puc. 1).
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WnMMaLLKMHE, YHMBEPCANbHEIN pe3ak

Pucynox 1 —I'pynnet npogheccuii u mexnonocuueckue onepayuu

B nensx mpuoOpeTeHuss 00y4aromuMucs MPaKTUYECKOro OmbITa U (HOpMH-
poBaHusl NpodhecCUOHATBHBIX KOMIETEHIIMI B paMKaX OCBOEHHUS MPOrpaMM Ipo-
(heccoHANBHBIX MOJYJICH MO MepeUrcleHHbIM B Tabnuie 1 npogeccusim odbpazo-
BaTEJIbHBIM YUPEXKIACHUSM PEKOMEH]IYeTCsl OCHACTUTh MAaCTEPCKUE aKKyMYJSTOp-
HbIMU uHCTpyMeHTamu ¢upmbl «BOSCH» (I'epmanust); obGecneuuTh yueOHO-
HaIJISIIHBIMU IOCOOUSIMU, ayAHO-, BUIEO- U MYJbTUMEIUNHBIMU CPEACTBAMU 00Y-
YEeHUSI.

B nocobuu npeacTaBieHbl aKKyMYJISITOPHbIE MHCTPYMEHTBI U MX TEXHUYe-
CKas XapaKTEpUCTHKA, OCHOBHAs W JOIOJHMTENIbHAsS JIMTEpPATypa, HHTEPHET-
pecypchl, TEXHUYECKHE U JIpyrHe cpelicTBa OOydeHUs, MPEeayCMOTpPEHHbIE MpO-
rpaMMOil yueOHOW NUCUUIUIMHBI U MPOPECCHOHATBHOTO MOIYJIS ISl YUPEXKISHUI
poeCCUOHATTEHOTO 00pa30BaHUs U CTICIIMATM3UPOBAHHBIX YUEOHBIX IIEHTPOB OP-
raHu3auuid (MpeAanpUusaTHil) pa3InyHON OTPAcIeBOM HAPABICHHOCTH HE3aBHCHUMO
OT UX OpPraHU3aIMOHHO-TIPABOBBIX (HOPM.
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Jns  oBnajneHuss OOYYarOIIMMUCS OONOJIHUMENbHBIX NPOGDECCUOHANLHBIX
KOMNnemenyul, CBSI3aHHBIX C MHHOBAllMOHHBIMU TEXHOJOIMSMH C MPUMEHEHHEM
COBPEMEHHBIX MHCTPYMEHTOB B CTPOMTEILCTBE U METAILIO00pabOTKE, 0COOEHHO-
CTSIMM OpTaHU3alMU Tpyda HEoO0XoAMMO c(OPMHUPOBATH CIELUAIBHOE COJEpIKa-
Hue oOpazoBaHus. B mpodeccnoHanbHble MOIYIN U MEXINCHUIUIMHAPHBIE KYPCHI,
nporpaMMbl yueOHOU U Npo(ecCUOHATBHOU (MPOU3BOICTBEHHON) MPAKTUK, IPO-
(eccuoHaIbHBIX U 001IENPO(ECCUOHATIBHBIX AUCHUIUIMH O00s3aTENIbHOM YacTH
OIIOII no BeIIIENEPEYUCTICHHBIM MTPO(ECCUIM CTPOUTEIBHOTO MPOPHIIL U METal-
1000paboTKH (mabn. 1) pexoMeHIyeTcsl BKIIOUYUTh CO/EpKaHne y4eOHOro mare-
puana «AKKyMyJasTopHble HHCTpyMeHTH BOSCH).

Tabmuna 1 — [Ipodeccnn u cnenmansHOCTH

Kon Hazpanue npodeccun [Tpuxa3z MunoOpHayku
npodeccuu P® o0 yrBepxeHun
072501 Jluzaiinep (1o otpacisim) ot 25.08.2010 Ne 878
140446.03 DIEKTPOMOHTED 10 PEMOHTY M 00CITYKUBAHUIO ot 02.08.2013 Ne 802
AIEKTPOOOOPYIOBaHUS (110 OTPACIIsIM)
151902.03 Cranouynuk (MeTamuiooopaboTKa) ot 02.08.2013 Ne 822
151903.02 Cinecapb oT 02.08.2013 Ne 817
190631.01 ABTOMEXaHUK ot 02.08.2013 Ne 701
262023.01 MacTtep cToIsIpHOrO U MeOEIHLHOr0 MPOU3BOJICTBA oT 02.08.2013 Ne 764
270802 CTpouTenbCTBO U IKCIUTyaTalusl 3MaHuii U coopy- | oT 15.04.2010 Ne 356
YKEHUI
270802.06 Kposenpumk ot 02.08.2013 No 744
270802.07 Macrep CTONSIpHO-TUIOTHUYHBIX M MapkeTHBIX paboT | ot 02.08.2013 Neo 748
270802.08 Macrep cyxoro CTpouTEIbCTBA ot 02.08.2013 Ne 898
270802.09 MacTtep o0nIecTpOUTETHHBIX PadoT ot 02.08.2013 Ne 683
270802.10 MacTep OT/IeIOUHBIX CTPOUTENIBHBIX paboT ot 02.08.2013 Ne 746
270802.12 Crnecapb 10 CTPOUTEIIBHO-MOHTAXHBIM paboTaM ot 31.12.2013 Ne 1434
270802.13 MacTep KIIUITHO-KOMMYHAJTBHOTO X035HCTBA ot 02.08.2013 Ne 684
270839.01 MOHTaKHUK CAHUTApPHO-TEXHUYECKUX, BEeHTHWIIALU- | oT 02.08.2013 Ne 660
OHHBIX CHCTEM U 000PYHAOBaHUS

KosnmyecTBo akkyMyJIsSTOPHBIX HMHCTpYMEHTOB BOSCh u nmpyrux cpencts
oOy4deHus AJig y4eOHO-TIPOU3BOACTBEHHBIX MACTEPCKHUX OIPEAENIEHO U3 pacyera
OJIHOBPEMEHHOT0 00y4YeHUs Y4eOHOW rpymibl YMCIECHHOCThIO 15 uyenoBek. Ilpu
JIPYTrOU YMCIEHHOCTH MOKA3aTEIN U3MEHSOTCS.

B 3aBucumocTtu OT conepikaHusl BBIMOJHIEMBIX O0YYarOUIMMHCS KOHKPET-
HBIX Y4eOHO-TIPOU3BOACTBEHHBIX pa0OT MO yKa3aHHBIM mpodeccusM, oOpa3oBa-
TEIbHOE YUPEKACHUE MOKET MOJOMPATh BUABI aKKYMYJSTOPHBIX WHCTPYMEHTOB
U OCHACTUTh MACTEPCKYI0 B COOTBETCTBMHU C HANPABICHUEM IPOU3BOJICTBEHHOIO
rpolecca.

MartepuaibHO-TEXHUUECKas: 0a3a JI0JKHA COOTBETCTBOBATH JIEUCTBYIOIIUM
CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM HOPMAaM.



PacmmgppoBka 0603HaUCHN MapOK aKKyMYJISTOPHBIX HHCTpyMeHTOB Bosch
B 3aBHUCHUMOCTH OT KaTeropuu NOTpeOUTesneil: MpopecCHOHaIoB U JOMAILIHUX
MacTepOB, — IPUBEACHA 6 npuaodceruu A.

[Tocobue coaepxkut 15 y4eOHBIX MaTepuajioB, KOTOpPHIC pa3pabOTaHbI
no 15 monmymsam: Mopyawb 1 «Jlutmii-uonnas texnosnorus Bosch», Moxyas 2
«AKKYyMYJSTOpHBIE Apenu-1ypynoBépTel», Moayiab 3 «OcHacTka [Uisl cBeplie-
HUS», Moayab 4 «AKKyMYJISTOpHBIE IIypyHOBEPTEDY, MOAyJIb 5 « AKKYMYJIATOP-
Hble TailkoBEPTH», Moayib 6 «AKKyMyJsTOpHBIE mnepdopaTops»y, Moayiab 7
«AKKyMyJSTOpHBIE pyOaHkn», Moayiab 8 «AKKyMYJISTOPHBIE HOMXOBKH,
Moayab 9 «AKKyMyISITOpHBIE JTOO3UKOBBIE MUIb»y, Moayab 10 « AKKyMymsITop-
HblE UUPKYJsIpHbIE MHIb, Moayiab 11 «AKKyMyJSATOpHBIE JIGHTOUHbBIE MHJIBIY,
Moayab 12 «AKKyMyJSTOpHBIE YHUBEpCAIbHBIE pe3akn», Moayab 13 «AKkyMy-
JSATOPHBIE TpsMble HUIM(GMaUHE, Moayiab 14 «AKKyMYJSITOPHBIE YTIJIOBBIE
nudmamuHe»y, Mogyab 15 «AKKYMyJISATOpHbIE HOXHUIBD», paznen «TexHuka
Oe3omacHocTny, ipuinoxenus A, b, B, I', J1, E, XX, 1.

Ilo 3aBepiIeHUN U3y4EHUS OJHOTO MOIYJIS CIIENYEeT NEPEXOIUTh K CIEAYIO-
meMy. [Insg peannsanuu CaMOKOHTPOJISA M KOPPEKUMU IPOABUKEHUS 110 MOIYJIIO
K y4eOHBIM MaTepHajiaM COCTaBJICHbI 3aJaHUsl « 3aKpenIsiouwuti Mamepuany.

Yuebuvie mamepuansl MOTYyT U3y4daThCsi OOYHAIOIIMMUCA CaMOCTOSITEIBHO
U C IIOMOLIBIO NPENOIaBaTeNsl.

OueHuTh CnocoOOHOCTh B JOCTHXKEHUU TOTO WJIM MHOTO pe3yJibTara o0yue-
HUS TIOCJIE U3YYEHUS MOJYJISI BO3MOXKHO C IMMOMOLIBIO 3ananus «lIpoeepka cmene-
HU YCE0EHUSL MAMepUuanay.

[Tpu pabote oOyyaromuxcs ¢ yaeOHbIM MaTepUaIoM MPENnoAaBaTelb BbICTY-
MaeT B POJIM KOHCYJIbTAHTA, HAOMIOAAET 3a XOJOM BBIMOJHEHUS 3a/laHUi, BEJET
Y4eT HOCTHKEHUN 00y4aromuxcs.
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1 OBIIUE BOITPOCHI OPI'TAHU3ALIMU YUHEBHbBIX
MACTEPCKHX

Ponb yuyeOHBIX MacTepCKHX JJIsi KaUeCTBEHHOW MOATOTOBKHM KBAIU(PUIIMPO-
BaHHBIX PabOYMX, UX COCTOSTHHME U OCHAIIICHHE Ba’kHA B 00pa30BaTEIBLHOM IPOIIEC-
ce. B mepuojn yueOHOUN M MPOM3BOACTBEHHOW MPAKTUKHU CIYIIATEIN 3HAKOMSITCS
C aKKyMYJIITOPHBIMH HHCTpyYMEHTaMu BOSCh, mproOpeTaroT MpakTHIeCKHA OIBIT
BBITIOJTHCHUS OTIEPAIlMA W KOMIUIEKCOB pa0OT, OCBAaWBAIOT IMPOHW3BOACTBEHHYIO
KyJIbTYPy, YUaTCs PallMOHATBLHOMY HCIIOJB30BAHUIO BPEMEHH, COOIOACHUIO Tpe-
OOBaHU TEXHUKH 0€30MaCHOCTH, MPOU3BOJACTBEHHON U TEXHOJIOTUYECKON JUCIIU-
IUTMHBI, YTO TTO3BOJISIET MOBBICUTH YPOBEHb C(HOPMUPOBAHHOCTH OOIIMX U TIpodec-
CHUOHAJIbHBIX KOMIIETECHIIHA.

[lepBoouepeHBIM YCIOBHEM yclieXa YYeOHOW MPAKTUKHU SIBIAECTCS OpraHH-
3a1usi paboyero Mecta MacTepa por3BOICTBEHHOTO O0yUYEHHS.

PabGouee MecTto Mactepa JOHKHO COOTBETCTBOBATH CICAYIOIIMM OOIIUM
TpeOOBAHUSIM:

e oOecrneuuBaTh YJ00CTBO, CKOPOCTh M 3(PPEKTUBHOCTH BBINOIHEHUS €ro

(yHKUHA 110 YIIPABIEHUIO Y4€OHO-ITPOU3BOACTBEHHBIM MPOLECCOM;

® OBITh 0OPA3IIOM HAYYHOM OpPraHU3AIMHU TPYAa U OCHAIICHHUS;

e o0ecneuynBaTb HOPMAJIbHBIE YCIOBHUS JUIsI MPOBEAEHUS KOJJIEKTUBHOIO
WHCTPYKTHUPOBAHUS CIYIIATEIICH.

TpebGoBanus Kk MaTepHaIbHO-TEXHUYECKOMY OOECIIEYeHHIO paboyero Mecra
MacTepa NpOou3BOJICTBEHHOI0 00yUYeHus NpuBeaeHbl B Tabmauue 1.1.

VYcnoBust mpoBeAeHUS MPAKTUYECKUX 3aHITUH B Y4€OHO-TTPOU3BOICTBEHHBIX
MaCTEPCKHUX IO BBIMOJIHEHUIO CTPOUTEIBHBIX pabOT U METaI000paboTKu ¢ MpHU-
MEHEHHEM aKKyMYJISTOPHBIX MHCTpYMEHTOB B0OSCh, HecoMHEHHO, CrIOCOOCTBYIOT
dbopmupoBaHUi0 MPOGHECCHOHAIBHBIX KOMIIETEHIIMM, HEOOXOIUMBIX sl oOecre-
YEHHUs KOHKYPEHTOCIIOCOOHOCTH Pa0OTHUKA B COOTBETCTBUU C 3alIPOCAMHU PBHIHKA

Tpyna.

Tabmuua 1.1 - OcHaienne pabouero Mecta MacTepa Mporu3BOJCTBEHHOTO 00yUYEHHS

Ne KomuuectBo, mr.
Haumenoanue
o3.
1 2 3
OobopynoBanue, MedeJib 1 HHBEHTAPb
1 KomOunnpoBaHHbI# mKad ¢ KIACCHON JOCKOM, SKpaHOM 1

1 OTACIICHUAIMU (CGKI_[I/ISIMI/I) AJId pasMCIICHUA U XPpAHCHUA
y4eOHO-HATJISTHBIX MTOCOOMH, TEXHUYECKHUX CPEICTB 00Y-
YEHUS, JIMYHOIO HHCTPYMEHTA U TEXHUYECKOU JIUTEPATYPbI

N

Pabouwnii cton mactepa 1

3 Cryn 2
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Oxonuanue mabauyol 1.1

1 2
Croiika 1eMOHCTpalMOHHAs

5 TymOo0uKa, KPOHIITEHH WK JPYroe YCTPOUCTBO IS yCTa-
HOBKH KOMIBIOTEPA, MPOEKTOPA, MyJIbTUMEANA U T.II.
Cxkambu (CTyJbs) JUIsl 00y4arOIINXCS Ha 15 mect
Crenp 1715 ClIpaBOYHBIX TAOJIUI M TEXHUYECKON JOKYMEHTa- 1
117041

8 Crenp mo npaBuiiaMm 06€30MaCHOCTH TPyAa B y4eOHOM mMacTep- 1
CKOM

9 ArnTedka 1

HNHcTpyMeHT M NpHCIOCO0IeHUsE

1 JIM4HBII TEXHOJIOTHYECKHI HHCTPYMEHT MacTepa (KOM- 1

TUICKT), aKKyMYJISITOpHBIE HHCTPYMEHTBI BOSCh (komruiekT)

YyebHno-naenaouvie nocobus, unmepuem-pecypcul, cpeocmea uH@Gopmayuu
MIPH TIOJITOTOBKE CHEITHAIKCTA TI0 WCIIOIB30BAHUIO aKKYMYJISITOPHBIX WHCTPYMEH-
TOB MPUBEACHBI B Tabiuie 1.2.

Tabmuua 1.2 - YyeOHOo-HarsIHbIe TOCOOUS, HHTEPHET-PECYPCHI, CpeACTBa MHPOPMALIUU

Ne HaunmenoBanmne Kommuectso,
T03. IIT.
1 2 3

Y4eOHO-HATIsAAHbIE TOCOOHS
[TnakaTel IO TeMaM MPOTPaMMBbl YU€OHOM MPAKTUKU U TPaK-
TUYECKHNX 3aHATHH
B ToM uncne:
1 Maket ¢ 00pa3iiaMu BBITTOJIHEHUST y4eOHO- TPOU3BOICTBEH-
HBIX Pa0OT C MPUMEHEHUEM aKKyMYJISTOPHBIX HHCTPYMEHTOB

Bosch
2 [Tnakatel o mpaBuIaM 6€30MacHOCTH TPyAA (KOMILJIEKT) 1
3 [TnakaTsl 1O MPOTHUBONOXKAPHOM 06€30MaCHOCTH (KOMILJIEKT) 1
4 [Tnakatel Mo 3J1EKTPOOE30MIACHOCTH MIPU PAdOTE C AKKYMYJIs- 1
TOPHBIMU HHCTpyMeHTamu Bosch (komrmiekr)
5 OO0pa3ibl aKKyMYJISITOPHBIX HHCTPYMEHTOB (hupMbl Bosch *
6 KynukoB O.H. Oxpana Tpy/Ja B CTpOUTEILCTBE : YIEOHUK / 1

O.H. Kynukos, E.W. Pomun. — 9-¢ u3j., crep. — M. : U3na-
TENbCKUM LEHTp «AKkanemus», 2013. — 416 c.

7 Munsko B.M. OxpaHa Tpy/ia B CTPOUTENBCTBE : yuel. Moco- 1
oue / B.M. Munkko, H.B. Iloroxaesa. — M. : M3narensckuii
neHTp «Akagemusi», 2012. — 208 c.

8 [Tporpammusrii katanor 2013. IIpodeccrnonanbHble MpUHAI- 1
nexHoctu.- ['epmanus, 2013. - 916 c.

9 | [IpodeccuonanbHbIN 3IEKTPOMHCTPYMEHT. Karaor
2013/2014.- OO0 «Pobept bory.- 'epmanus, 2013.- 418 c.
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Oxonuanue mabauywt 1.2

1 2 3

10 | DnexkTpomHCTpYMEHTHI U uX npuMeHenue: 1 500 Bomnpocos u 1

OTBETOB. - ['epmanms: TexHUUECKUI HHCTUTYT PO ECCHo-

HAJIbHO-TEXHUYECKOH IMOATOTOBKH U MOBBIIIEHUE PO eccH-

oHaybHOU KkBanubukammu, 2005. — 448 c.

11 | OHuMKIIONEaANs NEKTPOMHCTPYMEHTOB. - [ 'epmanus: «Cein3 1

Koncantunr Tpeirtnunry, 2001.- 1136 c.
HNHuTepHeT-pecypcsl

1 http://www.bosch-pt.com/ru/ru/ — OdurmansHbIi caiiT

¢dupmbr Bosch

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

¢bupmbr Bosch (Ha HemMenKoM sI3bIKE)

3 http://www.estateline.ru/ — EstateLine.ru — CtpourtenbHbIit

opTan

4 | http://toolbook.ru/ — Best uadopmanust 06 HHCTpyMEHTAX

5 http://www.klag.ru/ — Knar.Py — CtpouTtenbHblii oprai

* Temamuxa onpedensemcs Memoou4eckou Komuccuel y1ebHo20 yeHmpa.

CpenctBa WHAMBUIYAJIBHOW 3alllUThl TPU TMOJATOTOBKE OOYYarOUTUXCS
1o npodeccusiM CTPOUTENHHOTO MPODWIS U METAI000pabOTKU C MPUMEHEHUEM
aKKyMYJISITOPHBIX MHCTPYMEHTOB MpUBEICHbI B Tabnuie 1.3.

Tabmuua 1.3 — CpeacTBa MHAUBUAYAIbHOMN 3aIIUTHI

No Haumenoanue KonnuectBo
T103. Ha TPYIITY
1 2 3
1 I"onoBHoO# yOOp, 1IT. 15
2. MBbIII0 X03SHUCTBEHHOE, KT 0,1
3. OuKH 3alIUTHEIC, IIT. 15
4. [lepuaTku 3amuTHBIE, AP 15*
5. PykaBuiipl, map 15
6. Crnenonexnaa (xanarsl, KypTKH, OpIOKH, KOMOWHE30HEI, (ap- 15%
TYKH), KOMIIJIEKT
* Onpeodensiemcs om 6U0a 8bINOJIHAEMOU PpabOmbi.

ITocne uzydenus kaxjaoro monyisi: Moayab 1 «JIUTHI-HOHHAS TEXHOJIOTHS
Boschy, Moayab 2 «AKKyMYJSITOPHBIE Ipelu-mIypynoBEépTe»y, Moayab 3
«OcHacTtka 175 cBepieHus», Moayiab 4 «AKKyMyJISTOPHBIE LIyPYIOBEPTHDY,
Moayab 5 «AKKyMYJISTOpHBIE TAaHKOBEPTHD, MOayab 6 « AKKYMYJIATOPHBIE TIEp-
dopatoper»y, Moayiab 7 «AKKyMyISITOpHbIE pyOaHku», Moayab 8 «AKkymyns-
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TOPHBIE HOXKOBKN», MoayJib 9 «AKKYMyJISTOPHBIE JIOO3UKOBBIC UL, MOAYJIb
10 «AKKyMYJSATOpHBIC IUPKYJIApHbIE MUib», Moayiab 11 «AKKyMynsSTOpHBIE
JIEHTOYHbIE MUIb, Moayiab 12 «AKKyMyJIATOpHBIE YHHMBEPCAJIBHBIC PE3aKN»,
Moayab 13 «AKKyMyJIATOpHBIE TIpsMbIe NUTHPMaUHbED, Moayab 14 «AKKymy-
JSITOPHBIE YTIIOBbIE NITU(GMAIIMHEY, Moayab 15 « AKKyMYyJISATOPHbIE HOKHUIIBIY,
— PEKOMEHJYeTCs MPOBEACHUE 3a4E€TOB IO MPOBEPKE 3HAHMM MPaBUI TEXHUKHU
0e30MacHOCTH IpH padoTe C aKKyMYJISTOPHBIMU HHCTpYMEHTaMu Gupmbl Bosch.

KonkypeHTOCocOOHOCTh BBIMTYCKHUKa BO MHOTOM 3aBHCUT OT TOTO,
HACKOJIbKO OH BJIQJICET MPOrPECCUBHOM TEXHOJIOTHEH ¢ MPUMEHEHHEM BBICOKOA (-
(DEKTUBHBIX aKKyMYJISATOPHBIX MHCTPYMEHTOB, MO3BOJISIOMIUX BBIMOJHATH PaOOTHI
C BBICOKUM KayecTBOM. B Tabnuue 1.4 ykazaHbl aKkKyMyJISITOPHbIE MHCTPYMEHTHI
Bosch mist ocHamenus yaeOHON MacTepCKON.

Tabnuua 1.4 — AKKyMyJISITOpPHBIC HHCTPYMEHTBI Y4eOHOI MacTepcKoit
(o cocrosiauio Ha 2014 1.)

Ne Konunyectso
o3. Haumenosanue Ha 15 pabounx
MECT, IIIT.

1 2 3

1 | laiikoBept yaapusbiii akkymystopusiii GDR 18 V-LI Professional 1

2 | laiikoBept ynapusiit akkymynstopubiii GDS 18 V-LI Professional 1

3 | Apenb yraosas akkymynstopraas GWB 10,8 LI Professional 1

4 | Ipenp-mrypynoBEpt akkymyssitopaas GSR 14,4-2-L1 Professional 1

5 | Apenp-mypynoBépt akkymyasitopuas GSR 18 VE-2-L 1 Professional 1

6 | Hpenp-urypynosépt akkymyssitopaas GSR 36 VE-2-L1 Professional 1

7 | Apens-mypynoBépT yaapHas akkymynstopaas GSB 10,8-2-L1 1
Professional

8 | Hpemp-mrypynoBEpt ynapras akkymysistopHas GSB 18 VE-2-L| 1
Professional

9 | Apenp-mypymnoBEpT yaapHas akkymynstopaas GSB 36 VE-2-LI 1
Professional

10 | HoxxHuips! 1o ucToBOMY Metamty akkymynstopasie GSC 10,8 V-LI 1
Professional

11 | Hoxuuis! yHuBepcanbHbie akkymynstopasie GUS 10,8 V-LI 1
Professional

12 | HoxoBka akkymynsaropaas GSA 18 V-LI Professional 1

13 | [lepdoparop akkymynsaropHsii (¢ pyHkumei gondnenus) GBH 18 V- 1
EC Professional

14 | Tluna nentounas akkymyssropHas GCB 18 V-LI Professional 1

15 | Iluna no63ukoBas akkymynstopaas GST 18 V-LI Professional 1

16 | INuna mupkynsipuas akkymynstopaas GKS 18 V-LI Professional 1

17 | Isimecoc GAS 35 M AFC Professional 1

18 | Pesak ynuBepcanbHblii akkymynstopubiii GOP 18 V-EC Professional 1

19 | Py6anok akkymynsropubsiii GHO 18 V-LI Professional 1

20 | Hlnmmpmammna npsimas akkymyssitopHas GGS 18 V-L I Professional 1

21 | Hlnudmammuna yrioBas akkymyiastopaas GWS 18-125 V-LI 1
Professional

22 | lllypymosépt akkymyastopubiii GSR Mx2Drive Professional 1

14



Oxonuanue mabauyol 1.4

1 2 3

23 | lypynosépt cereBoii akkymyssitopuabii GSR 18 V-EC-TE 1
Professional

24 | ypynosépt yrioBoi akkymyastopasrii GWI 10,8 V-LI 1
Professional

Ilpumeuanue — Odyuenue epynnol 15 uenosex

HasznaueHnue akkyMyJISTOPHBIX HHCTPYMEHTOB BOSCh mpuBesieHo B npuio-
orcenuu A (mabnuya A.1).

OO6pazoBaTenbHbie YupexkacHUsT MPodheCCUOHAIIBHOTO O0pa3oBaHUs, BEIY-
e moarotoBky no npodeccusm GI'OC CIIO: 072501 Juzaiiaep (o oTpacisam),
140446.03 DneKTpOMOHTEp MO PEMOHTY M OOCITYKHUBAHUIO 3JEKTPOOOOPYAOBAHNUS
(mo otpacnsam), 151903.02 Cnecapp, 151903.03 Cranounuk (MeTammooopaboTka),
190631.01 Atomexanuk, 262023.01 MacTtep CTOISIPHOTO W MEOETHLHOTO TIPOU3-
BojacTtBa, 270802 CrTpouTenbcTBO M IKCIUTyaTalHsl 3JaHUN U COOPYKECHUH,
270802.06 Kpogenbuuk, 270802.07 Mactep CTONAPHO-TIIOTHUYHBIX U MAPKETHBIX
pabor, 270802.09 Mactep oOmiectpoutenpHbix padot, 270802.10 Mactep otae-
JIOYHBIX CTpOUTENbHBIX paboT, 27/0802.13 Macrtep KWIHMITHO-KOMMYHAJIBHOTO
xo3siicTBa, 270839.01 MOHTaXHHK CAaHUTAPHO-TEXHUUYECKUX, BEHTHIISIIITMOHHBIX
CUCTEM U 00OpYJOBaHMsI, — MOTYT HCIIOJIb30BATh PEKOMEHAALNUU [0 OCHALICHHIO
y4EOHBIX MACTEPCKUX aKKyMYJISTOPHBIMA MHCTPYMEHTAMH, CPEJICTBAMHU WHIWBH-
JyaJbHOMU 3aIUThl U Y4eOHO-HATTISAHBIMU TTOCOOUSIMH.
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2 AKKYMVYJIATOPBI

2.1 O6ue cBeieHUs1 00 AKKYMYJISITOpPax

3HaueHHE aKKyMYJSITOPOB KaK OJIOKOB 3JIEKTPONMUTAHUS JJI1 SHEPTrO3aBUCH-
MBIX 3JIEKTPOMHCTPYMEHTOB MOCTOSIHHO pacteT. [Ipu ux ucnonab30BaHUM HEOOXO-
JUMO YYUTHIBATh clienurueckue cBONUCTBAa akKyMylnaTopoB. COBpeMEHHBIE CIO-
cOOBbI OBICTPOI 3apsIIKK TO3BOJISIIOT BBIMIOJIHATH OEPEKHYIO 3apsaKy U oOecleyu-
BaTh BBICOKOE YHCJIO LIUKJIOB 3apsKku/pa3psiaku. OCHOBOM AJis BEIPAOOTKH HOBBIX
apaMeTPOB MOIIHOCTH 3JIEKTPOMHCTPYMEHTOB, pabOTAIOIIUX OT aKKyMYJISITOPOB,
SABJISIFOTCSL HOBBIE IUMUL-UOHHbIE AKKYMYISAMODbL.

AKKyMyJSITOpHBIE HHCTPYMEHTBI CTAaHOBSITCSI Bce 0OoJiee pacpoCTpaHEHHBI-
Mu. brarogaps moCTOSHHOMY COBEPIIEHCTBOBAHUIO aKKYMYJISITOPHOW TEXHOJIOTUN
n ynyumenunro KIIJ[ nBurarened, akKyMyJlsTOPHbIE HHCTPYMEHTBHI CETOIHSA
BO MHOTHX CIIy4asiX BBITECHUJIN HHCTPYMEHTHI, pabOTaroIue OT CEeTH, HaIpuUMep,
B CETMEHTE Jpelei-mypynoBEPToB. B oTnudne ot Mojenel ¢ CeTeBbIM MUTaHUEM
AT MHCTPYMEHTHI MMEIOT Ba)XHOE MPEUMYIIECTBO — HMX MOXKHO HCIIOJIb30BaTh
BCIOJly. B KkauecTBe MCTOYHHMKA AaBTOHOMHOTO 3JEKTPONUTAHMS HCIOJIb3YIOTCS
aKKymynsamopHsie 0;10ku (bamapeu).

bamapes coctout u3 AByX unu 0ojiee COEAMHEHHBIX MEXITY CO00M akkymy-
JIAMOPHBIX 27IeMeHmos8. AKKYMYJISITOpHbIE OaTapen cojaepx aT MoJ3apsiKaeMble
raJlbBaHUYECKUE DJIEMEHTHL. barapen ¢ moa3apsKaeMbIMH JIIEMEHTAMHU TaKKe
HA3BIBAIOTCS AaKKYMYJIATOPAMHU WM aKKyMYJISITOPHBIMU OaTapesiMu.

AKKyMynsamop — 3TO SIEKTPOXUMHUYECKH HAKOMHUTENb YHEPTHH, JTOIMyCKa-
IOLUI HEOJHOKpATHBIE HUKJIIBI 3apsia U pa3psija.

B kaxxaoM akKkyMyJTope ecTh kamoo (3JIEKTpOJl, IPUKPEIUICHHbIN K OTpHU-
LaTeJIbHOMY TIOJIIOCY), aHOO (BJAEKTPOA, MPUKPEIJICHHBIA K TMOJOKUTEIBHOMY
MIOJIIOCY) U 91eKmpoium MEXKAy HUMH B Ka4eCTBEe MPOBOJAHMKA. BHYTpH MOCTOSIH-
HO TMPOTEKAIOT XUMHUYECKHUE PEaKIIMHU C BBIICTICHUEM YHEPTHH, KOTOpas 3aTeM Tpe-
oOpa3yeTcsi B dJEKTPUUECKYIO, HEOOXOIUMYIO sl pabOThl Pa3IUYHBIX MPUOOPOB
U uHCTpyMeHTOB. Crieruduka 3TUX HMCTOYHUKOB TOKAa B TOM, YTO XUMHUYECKHE
MPOIECCHl B HUX OOpaTHMBI, MO3TOMY UX MOXXHO HCIIOJNB30BaTh HE OJUH pas,
a MHOTOKPATHO.

AKKYMYJISITOpHBIE OJOKH Pa3IUYHbI 110 TUITY aKKyMYJSTOpa, €ro EMKOCTH
U HampsbkeHuto Ha Bbixojie. [lo cmocoOy ¢ukcanuy BBIACNSAIOT MOJIEIU THIIA
«cmaiinep», korga OaTapes KpENUTCS TOPU3OHTAIBHBIM IEPEABIKEHUEM II0
HAIpPAaBIAIOMIMM, U «000HMay, I7ie BEepTUKAJIbHBIA BBICTYI OJIOKa BCTaBISETCS
B CIIEIMAIbHOE YIITyOJeHNEe B MHCTPYMEHTE.

Homunanvnoe nanpsoicenue — cTanapTHOE HANPSDKEHUE aKKyMYJISITOPHOTO
arneMeHTa (11 0aTaper — KpaTHasi eMy BEIMYMHA). DTO HANPSKEHUE, U3MEPEHHOE
MEX/1y TOJIOKUTENBHBIM U OTPHUIATENbHBIM MOJIOCOM 3JIeMEHTa OaTapeu B 3aps-
KEHHOM, HEHAarpyeHHOM cocTOssHuU. OHO TakXe Ha3bIBACTCA HaIPSHKCHUEM
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Pa30MKHYTOTO 3JieMeHTa. UeM BhIllie HAMpSOKEHUE aKKyMYJISITOpHOU O6artapeu, TeM
OOJbIIE 3JEMEHTOB JOJDKHO ObITh B Hed. Uem Ooubllie 3JIEMEHTOB, KOTOpHIE
COJIEPKUT aKKyMYJISITOpHAsi OaTapest, TeM OHa OOJIbIIIe U TSKETIee.

Enaununeit nuamMepeHus 31eKTpUYeCcKOTo HanpsbKeHUs SiBJsieTcs: BOJIbT (B).

Emxocmu onpesiensieT BeINUMHY HAKOMHUTEIBHON CIOCOOHOCTH aKKyMYIIs-
Topa. Enununed wusMepeHus: émkocmu aKKyMyJISTOPHOW Oarapeu SBISIOTCA
amriep-4achol (A-4).

Homunanonas éuwxocms — 3TO ompezaenseMas yCIOBHSIMH IMPOU3BOICTBA
E€MKOCTb TIPH ONPENENEHHBIX Pa3psaHbIX TOKaX M ONPEACIEHHOM BPEMEHH paspsi-
na.

Dnekmpuueckas sHepeus — 3TO paboTa, KOTOpasi MOXKET ObITh MPOU3BEICHA
Ipu paspsfe aKKyMyJSITOpHOM Oaraped B HOpPMalbHBIX YCIOBUAX. EnuHunen
u3MepeHus siBisieTcs BaTT-uac (Br-u).

Ouepeoémkocms  (dHepeopecypc) axKKyMyasamopoe SBISETCS IOoKa3aTeIeM
MPOU3BOIUTEIIBHOCTH/YHEPTOPECYpCa HA OJIHY 3apsaAKy akKyMmyJsitopa. Yem Bbiiiie
AHEPrOo€MKOCTb, TE€M OOJIbIIIE MPOAOTKUTEIHLHOCTh PabOThl. DHEPro€MKOCTh yKa-
3pIBaeTCA B BarT-yacax (BT-4) u paccuuThiBaeTcsi Ha OCHOBE HampspkeHus (B)
1 éMkocTH (A-4) o popmyie:

BoseT-AMmnep-uac = Barr-yac = Bty

Yoenvnas mownocmes — 3TO MOIIHOCTb, KOTOPYIO 3JIEMEHT OaTraper MOXKET
oOecreynBaTh Ha €AUHUIY Beca. B OHHUX U TeX ke aKKyMYJISITOPHBIX TEXHOJIOTHU-
X yJleJbHasi MOIIHOCTh 3aBUCUT OT KOHCTPYKIIMH 3JieMeHTa Oartapeu. Hanmpumep,
HEKOTOpbIE AIeMEeHThI OaTapen MoryT obecneurBaTh 100 Bart Ha kunorpamm Beca
3JIEMEHTa, Apyrue MoryTt obecneunBaTth 500 Bart Ha KuiorpamMm Beca sJeMEHTa.
OnemeHT Oatapen ¢ 0oJjiee HU3KON yNeIbHOW MOIIHOCTBIO MCIOJIb3YETCs B Kaue-
CTBE MCTOYHMKA DHEPIUU JUIsl 000PYI0OBAaHUS C MaJIbIM MOTpeOJIeHUEM TOKa, 3Jie-
MeHT OaTapeu ¢ 0oJiee BHICOKOM YJI€IbHON MOIIHOCTBIO — ISl BBICOKOIIPOU3BOIH-
TEJIbHBIX YCTPOMCTB. ENMWHUIIEN M3MEPEHUS YAECIBHOM MOIIHOCTH AKKYMYJISATOP-
HOU Oarapeu sBJSIFOTCS BAaTT Ha Kujiorpamm (BT1/kr).

Ilnomnocms 3Hepeuu — SHEPrOEMKOCTh AKKyMYJISITOpHOUW OaTapeu, OTHe-
céHHas K €€ mMacce WM 00BEMY (yOoenbHas dHepeoéMKocmb). DIEMEHT OaTapeH,
KOTOPBIM, HallpuMep, MOXKET akkymyaupoBaTh 80 BT-u Ha kuiorpamm Beca aine-
MeHTa OaTtaped, UMeeT OOJBIIYI0 MOUIHOCTb, YEM DJIEMEHT OaTapeu, akKKyMyJiu-
pytomuii Tonbko 50 BT-u Ha KaxIplii KWJIorpaMM Beca dJeMeHTa Oatapeu. JJe-
MeHTHI OaTapen ¢ 0oJiee BHICOKOW IIIOTHOCTBHIO SHEPTUHU BECAT MEHbLIE, UMes BO3-
MO>KHOCTh aKKYMYJIMPOBATh OJIMHAKOBYIO BEJIIMYMHY dHEpruu. Enuuuien mzme-
pEHUs MIOTHOCTH YHEPTUU aKKyMYJIATOPHOM OaTtapeu sIBISIOTCS BaTT-4achl HA KU-
agorpamm (Bt1-9)/kr)).

CBoiicTBa aKKyMYJIAITOPOB HANpPSIMYIO 3aBUCAT OT MaTEPUATIOB, U3 KOTOPBIX
CZIeJIaHbl 3JIEKTPOIbI U JIEKTPOJIMT. B HacTosIIee BpeMsl B 3JEKTPOMHCTPYMEHTAX
UCTIONIB3YIOTCS. mMpU muna akKyMyJSITOPHBIX OaTapei:
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— nuxenv-kaomuesvie (NiCd);
— Hukenv-memaniocuopuorsle (NiMH);
— qumuii-uonnwte (Li-lon).

CpaBHEHHUE yIEIHHON MOIIHOCTH W TUIOTHOCTH SHEPTHH aKKyMYJISITOPHBIX
6arapeii NiCd, NiMH u Li-lon mpuseneno Ha pucynke 2.1.

A Br-u/kr
Br/kr T
| |

1000 100

750 75

500 50

NiCd NiCd
a) 0)

a —yaeJZbHCl}l MOUWIHOCNb, 6 —naomrocmo IdHepcuu

Pucynok 2.1— Yoenvnas mownocms u nnomnocms snepeuu akKymyaamopHuix bamapet

Huxenv-kaomuesvie (NICd) akkymynamopusie 6amapeu. B nauasne pa3su-
THS aKKyMYJISITOPHBIX HHCTPYMEHTOB, JTOMYCKAIOIINUX MPAKTHUYECKOE TIPUMECHECHHE,
OblIa HuKelb-KaoMuesas mexuvonao2us. IT0 CTapeHIui Tumn Oatapeu, B KOTOPOU
TTOJIOKHUTENBHBIN JJICKTPOJ ClIeTaH U3 HUKENSI, & OTPUIATEIBHBIA U3 KaIMHUsI, OB
nzobpered B 1899 rony. Ho Tonbko B cepeamne XX Beka ynaaoch co37aTh repMe-
TAYHBIA aKKyMyJAaTop. /(715 ero u3rotoBieHuss HEOOXOAUMO OBLIO PEIIUTh TaKYIO
mpo0semMy, Kak ToO0YHasi peakiivsl BBIJCICHHS KUCIIOPOa B TIPOIiecce mepe3apsiji-
k¥ (TIp¥ HAKOILJICHUU OH MOT ObI MPUBECTU K B3pBIBY). Pemmnu e€ 3a cuer yBenu-
YeHUs1 EMKOCTH OTPHIIATEILHOTO AiekTpoaa. OH Oojiee cTabuiieH, B TO BpeMsl Kak
MOJIOKUTENBHBIN 3aIycKaeT mpoiiecc camopaszpsia. Ilocnme 6onee yem 100 et eé
Pa3BUTHS 3Ta TEXHOJIOTHS SBIISCTCS XOPOIIO CKOHCTPYMPOBAHHOW W WCITBITAHHOU
Y TIPOBEPEHHON B IPAKTUYECKOM ITPUMEHEHHUH.

VY HHKeNTb-KaIMHUEBBIX aKKYMYJSITOPOB €CTh 08a HECOMHEHHBIX npeumyuje-
cmea.

1) bBosblioe KOJIMYECTBO IUKJIOB 3apsIKU/Pa3psAAKU: y COBPEMEHHBIX
ycTpoicTB 0HO MOXeT gocturarh 1000 mukiaoB. Cpok TOJIHOCTH, TAKUM 00pa3oM,
MOXET JOXOAUTh 110 20 JeT.

2) B03MOXHOCTD pabOTHI B pa3iuiHbIX MeMnepamypHbIxX YCl08UsX.
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Ho y 3Tux akkyMymsiTOpOB TakkKe €CTh HECKOJIBKO CYIIECTBEHHBIX HENO-
CTaTKOB, CPEeIM KOTOPBIX CaMble 3HAYUTEIIbHBIC — OOJIBIIION BEC M TaK HA3bIBACMBIi
«OPGDEKT maMsITH.

Dppexm namamu — 3T0 BpEeMEHHOE UM HEOOpPATUMOE CHIDKEHHE EMKOCTH
HUKEIIb-KaJIMHEBOTO aKKyMYJITOpa TPH MHOTOKPATHBIX YaCTHUYHBIX pa3psiax
u 3apsaax. [lo cymiecTBy, 4acTh EMKOCTH aKKyMYJIATOpPA CTAHOBUTCS HEBO3MOXKHO
WCITOJIB30BATh W TIO3TOMY KOJMYECTBO JOCTYITHOU dHEPTrUuu yMeHbmaercs. [10100-
HOC YMCHBIIICHHE EMKOCTH TPHBOJUT K HEOOXOIMMOCTH YacTOW IOI3aPSIKA
aKKyMYJISITOpa B K 060J1ee KOPOTKOW MPOJODKUTEILHOCTH padboThl. Eciu mocTosH-
HO TIOJ3apsKATh aKKyMYJISTOP, TO OH «3allOMHHAET», YTO EMKOCTh HCIIOJIh30Ba-
Jach HE TIOJHOCTHIO. M BO BpeMsl CIIeayOIIero BKIOYCHHS Il paboOThl OH OTHAET
HHEPTHUIO TOJBKO J0 «3aIIOMHEHHOI TPaHUIIBI.

AKKyMyJIATOpPhl Ha HHUKEJIEBOM OCHOBE MMEIOT Hampspkenue 1,2 B, [lns
MOBBIIICHUS HANPSHKEHUS Y TaKUX aKKyMYJISITOPOB TPeOyeTCsl YBEIMYECHHE YHCIia
WX aKKyMYJISITOPHBIX 3JIEMEHTOB. BcenencTBrue 3Toro oHM CTaHOBSITCS OOJIBIIUMU,
TSDKEITBIMHA M HETIPAKTHYHBIMHU.

[TpuHIMTT ACHCTBUS HUKEIb-KaJMHEBBIX aKKyMYJISITOPOB OCHOBaH Ha o0pa-
TUMOM TIpoI1Iecce:

2NiOOH + Cd + 2H,0 «» 2Ni(OH), + Cd(OH), Eo = 1,3 B.

HuxkeneBplii 37€KTpoJ TMpeAcTaBiIsieT coOOW MacTy THUIPOKCHIA HHUKEIS,
CMEIIAHHYI0 C MOPOBOJAIIMM MaTE€pPUaJIOM M HAHECEHHYI0 Ha CTaJbHYIO CETKY,
a KaJMHUEBBIA BJIEKTPOJl — CTAIBHYIO CETKY C BIPECCOBAHHBIM B HEE T'yOUaThIM
kagmueM. [IpocTpaHCTBO MEXIy 3JEKTPOJAMH 3aMOJIHEHO JKeJIe0Opa3HbIM COCTa-
BOM Ha OCHOBE BJIQXHOW ILIEJIOYM, KOTOPBIM 3aMep3aeT MpHU TeMIlepaType MHUHYC
27 °C.

[Ipu yTunu3anuu HUKeIb-KagMUEBbIE aKKYMYJIATOPBI IPEACTABIISIOT YTPO3Y
JUTSL OKpY>Karollel cpeibl BCIEACTBUE HAIMYUS B HUX KaaMus. K Tomy ke nmpous-
BOJICTBO TAKHWX HMCTOYHUKOB SHEPTUU [JII MHCTPYMEHTOB 3arpsi3HIECT OKpYKaro-
nyro cpeny. lloatoMy B KadecTBE albTEPHATHBHOIO PEIIEHUS HCIIOIb3YETCS
HUKeNb-MemaiiocuopuoHas mexHono2us, KOTOpas CUUTAeTCs SKOJIOTMYECKU
HEUTPAIbHOM.

Huxenv-memannocuopuonvie (NIMH)  akkymynsmopuvie oamapeu.
B naugane 70-x rogoB XX Beka JJisi KOCMHUYECKOM OTpaciid ObUT pa3paboTaH HOBBII
BUJI aKKyMyJsiTopa. B HEM HCTONb30BasCcs METalll, MOTJIOMIAIOIIUN BOJOPO, YTO
MO3BOJIMJIO YMEHBIIUTH pa3Mepbl OaTapeu U cenathb e€ jerde. 1o ObLI MPOPHIB —
akkymynsatopbl NiMH cranm BecuTh CYIIECTBEHHO MEHbBIIIE, YEeM HHUKEIIb-
KaaMueBbie. X MpOU3BOJICTBO HE 3arpsi3HSAET OKPYKAIOIILYIO CPEy.

K npeumymecteam NiMH-akkymynasTopoB cienyeT OTHECTH OTCYTCTBHUE
sbdexTa «mamMsAaTH», BO3MOKHOCTh XpPAaHEHHUs B 3apsKEHHOM cocTostHuM. Camo-
pa3psia MPOUCXOINUT, HO 3HAYUTEIBHO MENJICHHEE, YEM B HUKEIIb-KaIMHEBBIX. []o-
TOMY OJIMH pa3 B 2-3 Mecsla BbIIOJIHsIETCS noa3apsaaka. Ho HegoctaTkoM crano
TO, YTO y HUKEIb-METALIOTHIPUAHBIX aKKyMYJISITOPOB MEHBIIIE IUKJIOB 3apsiaKu/
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Pa3psAIKU U C HUMU He PeKOMEHOYemcst pabomams npu memnepamypax Hudice Mu-
Hyc 10 °C u Beiie +40 °C. Ha cpok ux ciy>kObl TakKe BIUSET MPOLECC 3apsaKu.
Kpaiine HexenaTeseH neperpes U rnepe3apsii.

HampsokeHue HUKENb-METaUIOTMAPUIHOIO aKKyMYJISITOPHOTO 3JIEMEHTa
MEXIy OTPHULIATEIbHBIM U TIOJIO)KUTEIbHBIM MOJIFOCOM B 3apsHKEHHOM CTaTUYECKOM
COCTOSIHUM cocTaBiseT 1,2 B.

Buumanue! NiMH u NiCd akkymyssITOpel HEOOXOIUMO 3apsKaTh TOJIBKO
MIOCJIE TOTrO, KaK OaTapeu MOJHOCTBIO pa3psaisaTcsa. YacTele MOA3apsAKA CHUXKAIOT
E€MKOCTb aKKyMYJIITOPOB.

Hukenb-MeTamioruapuiHas TEXHOJIOTHSI U3TOTOBIICHUS aKKyMYJIATOPOB JJIs
AIIEKTPOUHCTPYMEHTOB JOCTYIIHA B Kau€CTBE IKOHOMHYHOIO MEepexona K Jumuti-
UOHHOUL MEXHONO2UU.

JIuTuii-noHHAsI TEXHOJIOTHUS SBJISIETCS OTHOCUTEIBHO HOBOM U (P HEKTUBHOM
aKKyMYJIITOPHOM TEXHOJIOTHEH, KOoTopass oOecnednBaeT 0oJiee BBICOKYIO ILIOT-
HOCTb 3HEPTUU M0 CPABHEHUIO C aKKyMYJISITOPHBIMU OaTapesMU Ha OCHOBE HUKEIIs
(NiCd, NiMH). JluTtuii-noHHass TEXHOJIOTHS JaeT BO3MOYKHOCTh YMEHBIIHMTH pa3-
Mep U BEC aKKyMYJISITOPHBIX OaTapeil.

JIumuii-uonnsie (Li-10N) akkymynamopusie 6amapeu. AKKyMyssITOpbl HO-
BOT'O ITOKOJICHHsI BIEPBBIE MOABUINCH B 1991 rony. B maccoBoe nmpons3BoACTBO UX
3amycTriia KoMmmanus Sony. OHM OYeHb XOpOIIOo JAepKaT 3HAYUTEITHHO OONBIINH
3apsij, 4eM aKKyMYJSTOPbI IPEIbIIYIINUX MOKOJIEHUH. ¥ HUX HeT «3dQeKra nmams-
TH», CIIE0OBATEIbHO, X MOXHO 3apsbKaTh B JIH000€ BpeMs, a HE TOJIBKO KOrJa aK-
KYMYJISITOP TOJHOCTBIO paspsiauics. Bec u rabaputsl carkensl Ha 40 % 1o cpas-
HEHUIO C HUKEJIb-METAJUIOTHIPUAHBIMA U HUKEIb-KaIMHUEBBIMUA aKKyMYJISTOPAMH,
YTO OCOOEHHO BaXXKHO ISl IPO(ECCUOHATIBHBIX AKKYMYJISITOPHBIX MHCTPYMEHTOB,
B TOM YHCJIE U JUIA JPEICH-IIyPYIIOBEPTOB, KOTOPbIE NMHTEHCUBHO HCIIOJIb3YIOTCS
MacTepaMy B TEUEHHE BCEro pabouero JHsl.

HomMuHanbHOE HaNpsyKeHHE B JIMTUM-MOHHBIX AKKYMYJSATOpax, KOTOpbIE
IIPUMEHSIOTCS B DJIEKTPOMHCTPYMEHTAX, COCTaBisieT 3,6 B Ha ogHOM akKymyJs-
TOpHOM 3jemeHTe. [loaToMy JUTHEBBIE aKKyMYJSTOpPHbIE OJIOKH OOJIBILIEro
HaIpsKEHUS BBITOJHO OTJIMYAIOTCS CBOMM MAajlbIM BECOM M KOMITAKTHBIMU pa3Me-
pamu. B utore MoXKHO POU3BOAUTH OCOOO0 KOMITAKTHBIE M MOILHBIE 3JIEKTPOUH-
CTPYMEHTBI. AKKYMYJISITOPHBIE HHCTPYMEHTBI J1a)K€ B KOMIIAKTHOM HCITOJTHEHUU
TEHEPUPYIOT OYEHb BBICOKYIO MOILHOCTh U TEM CaMbIM JAIOT OLIYTHUMBIE IIPEUMY-
HIecTBa JIJIs TIOJIb30BaTeNA. A HU3KHUI camopas3psi obecredynBaeT ObICTPYIO MOAr0-
TOBKY MHCTPYMEHTa K paboTe Mociie JJIMTENbHBIX IEPEPHIBOB.

JINTUI-UOHHBIA aKKyMYJSTOP COCTOUT M3 AJIEKTPOAOB (KaTOAHOIO MaTepH-
aJla Ha aJIIOMUHHEBON (pOJIbIe M aHOJIHOTO MaTepuaja Ha MeIHOU ¢oiibre), passe-
JEHHBIX NPONUTAHHBIMH JIEKTPOJUTOM MOPUCTBIMU cernapaTropami. Ilaker siek-
TPOAOB NOMEUIEH B TE€PMETHYHBIA KOPIIYC, KATOABl M AHOABI IOJCOCAWHEHBI
K KJIeMMaM-TOKOChbéMHUKaM. Koprnyc numeeT npenoxXxpaHuTeNnbHbIN KilanaH, copa-
CHIBAIOIMI BHYTPEHHEE AABJICHUE IIPU aBAPUMHBIX CUTYalHUAX W HAPYIICHUH
YCIIOBUH JKCIUTyaTaluu. JIMTUN-MOHHBIE aKKyMYJSATOPBI pPa3/IMYyaroTCs IO THILY
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UCIIOIb3YyEMOr0 KaTOMHOrO Marepuaia. I[lepeHOCUYMKOM 3apsiia B JUTHH-HOHHOM
AKKyMYJISITOPE SIBJIICTCS TIOJIOKHUTEIBHO 3apSKCHHBIM MOH JIUTHUS, KOTOPBIH UMEeT
CIIOCOOHOCTh BHEIPATHCSA (MHTEPKAIMPOBATHCSA) B KPUCTAUIMYECCKYIO PEIIETKY
JPYTUX MaTepuasoB (HarpuMep, B rpaduT, OKUCIIBI U COIM METAJUIOB) ¢ 00pa3o-
BaHHUEM XUMHYECKOW CBS3M, Hampumep, B rpadut ¢ oOpasoBanueM LiCg, OKUCIBI
(LiMO2) u comu (LIMRON) meTasmios.

[TepBoHaYaIbHO B Ka4eCTBE OTPHUIIATEIBHBIX IUIACTUH MPUMEHSIICS METa-
JIMYECKUM JINTUH, 3aTEM — KaMEHHOYTOJIbHBIA KOKC. B panpHenmeM crai npume-
HAThCSI TpaduT. [IpUMEHEHHE OKCHIOB KOOalibTa IMO3BOJSCT aKKyMYJISITOpaM
paboTaTh Ha 3HAYMTEIILHO OOJICe HU3KUX TEMIIEpaTypax, IMOBBIIIACT KOJIUYECTBO
IIUKJIOB pa3psija/3apsaa OJHOTO aKKyMyJisiTopa. PaciipocTpaneHue muTuii-peppym-
dochaTHBIX aAKKYMYJIATOPOB 00YCIOBICHO UX OTHOCUTEIBHO HU3KOH CTOMMOCTBIO.

B HacTosiiee BpeMss B MaCCOBOM MPOU3BOICTBE JIMTUH-MOHHBIX aKKyMYJIsi-
TOPOB HUCIOJIB3YIOTCS TPU KJIacca KaTOHBIX MaTePHAIIOB:

1) mutuit guokcua kobaneta (LIC00,);

2) nutnii-mMapraniesas mmuaeIs (LIMN,Oy);

3) nmutuii pocdar xkeneza LiFePOs,.

DIIEKTPOXUMHYECKHE MPOLECCH] TUTUN-UOHHBIX aKKYMYJIATOPOB:

matuil quokena kodanera: LIC0O; + 6xC — Li-XCo0O, + XLi+Cg
autuit pocdar xenesa: LiIFEPO, + 6xC — Lip-xXFePO,4 + xLi+Cs

DaKTUYECKU JBE TEXHOJIOTMH: JIMTUM TUOKCHUA KoOanbTa W Jutuil pocdar
Kese3a, — SBIAIOTCS MapauieIbHBIMU pa3padoTKaMu. JIMTUH JUOKCHIA KOOAIbTa
(LiCoO,) cumraercs kak OoJjiee COBpeMEHHass WM Oe3omacHas TexHoJsorus. Ero
MIPEUMYILECTBOM SIBJSIETCSl 00Jiee BRICOKOE HANPSKEHUE dJIeMeHTa Oarapeu, 0ojee
BBICOKAsl IJIOTHOCTh HEPruu U 0Oojiee BbICOKAs E€MKOCTbh JJIEMEHTOB Oarapewu.
B akkymynsaropax ¢pupmbel BOSCh mcmonb3yroTcsi BEICOKOKa4eCTBEHHBIC 3JICMEHTBI
B COCAMHEHUH TUmutl OUOKcUoa kobaibma.

JInTHII-NOHHBIE AaKKYMYJIATOPHI XapaKTEPU3YIOTCS TEM, YTO JINTUMN IMOMELIa-
eTcs U (MJIM) U3BJICKAETCS U3 IBYX OCHOBHBIX JICKTPOIOB.

[Tpuntun paboThl JIUTUI-UOHHOTO AJIEMEHTa OaTtapen cxeMaTUYHO u300pa-
KEH Ha pUCYHKe 2.2.

[Ipu 3apsine snemeHTa 6atapen UOHBI JIUTHUS NTEPEMEIAIOTCI Ha aHOJ U Xpa-
HATCA B aroMapHoul cTpykrype rpaduta. Ilpu ucmonbp3oBaHUM HHCTPyMEHTA
U pa3psizie aKKyMyJISITOpHOU OaTaper MOHBI JIMTHUS IEPEHOCATCS C MMOMOIIBIO dJIeK-
TPOJIUTA HA KATOJ M XPAHATCSA B aTOMAPHOUM CTPYKTYpE JTUTUH JUOKCHIA KOOAIbTA.
XpaHsch TaM, 3Ta CTPYKTypa OKcuaa koOaiabTa Oyaer pu3uyecku pacTsHyTa Ha
10 %, 4TO 0O3HAaYaeT, YTO BHYTPH AJEMEHT OaTapeu MOJIBEPracTcsi MEXaHUYECKOMY
HaIpsHKEeHUI0. B KOHEUHOM UTOTE 3TO SIBJSIETCS OTHOM U3 MPUYUH, IOYEMY STUEHKU
MOJIBEP>KEHBI CTAPEHUIO.
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Al AWTHI oKcua KobaabTa 3apsa *

MHTepKaAMPOBaHHOE COEAMHEHME TIPU = AHoA
pa3psae (Emkoctb mpubAa. +10% BO Bpemn WHTepKaAMpoBaHHOE COeAMHEHWe TTPU
MHTEPKAAMPOBAHMA) 3apsae

Pucynox 2.2 — Ilpunyun pabomsi iumuti-uoHHo20 31emenma bamapeu

Camopa3spsad aumuti-uonusvix 6amapeu. CamopaspsiJi 03Ha4aeT, 4TO aKKy-
MYJISTOP OTIAET CBOIO DHEPIHIO, B TO BPeMsl KaK OH HE HCIOJb3YETCS WU HAXO-
JUTCSL Ha CKJIaJie. JTO TaK)Ke HA3bIBACTCS MACCUBHBIM Pa3psiioM. DTO O3HAYAET,
YTO MPEKE, YeM MHCTPYMEHT MOKHO OYJIET MCITOIh30BaTh, HY)KHO T0/13apsKaTh
aKKyMYJIIATODP.

CkopocTh camopaspsifia DJIEMEHTOB OaTaper Ha OCHOBE HUKEJS COCTaBISET
NpUOJIM3UTENBHO 25 % B Mecsll, a y JTUTUH-UOHHBIX 3JIEMEHTOB OaTaper OHa paB-
Ha BCEro JIUIIb 3 % B MeCSIl, MOATOMY HHCTPYMEHTHI C JIMTUH-HOHHBIMU UCTOYHH-
KaMH MMATaHUSI OCTAIOTCS TOTOBBIMH K MCIIOJIB30BAaHUIO MTOCIIE HAMHOTO O0Jee JTH-
TEJIBLHOTO TIEPUOJIa XPAHEHUSI.

['myOoxast pa3psiika B JIUTHIA HOHHBIX 3JIEMEHTAaX OaTaper 03HAYaeT MOJHYIO
1 a0COIOTHYIO pa3psANKy dJieMeHTa 6arapen. Ecinu muTuii-noHHBIN 3JIeMEeHT OaTta-
peu Oyaer TiyOOKO pa3psibKeH, TO MOHBI MEIM BBICBOOOXIAIOTCA W3 aHojma. [lpu
MOCIEAYIOLIEH mepe3apsaKe deMeHTa OaTaper MOHBI MEAW TEKYT Ha3zall K aHOMy,
r7le OHM MOTYT HE HalTH COOTBETCTBYIOIIEE MM «IapKoBouHoe mecto». [locne
3TOro OyJeT BO3HUKATh XaoTWyecKkas mynbcanus. OHa MOXKET MPOHUKHYTh 4epes
CJIOM M3OJISLMM B CJICAYIOIIMM CJI0M HAaMOTKH, pa3pylias 3JeMEHT OaTapeu u3-3a
BHYTPCHHETO KOPOTKOTO 3aMbIkaHus. CHCTeMa 3JIEKTPOHHOM 3amuThl siueek Elec-
tronic Cell Protection (ECP) B akkymynsaropax Bosch npedomepawaem smy
ONAcHOCMb.

JIJiss XUMUYEeCKOH peakiuu B DJIEMEHTE OaTraper HeoOXOAMMBI Pa3IMYHBIC
KOMIIOHEHTHI, HAapUMEpP, METall U DJIEKTPOJuT. HauwmHas ¢ ompeneneHHOTo
HAIPSDKEHUs, SJIEKTPOJIUT HAYMHACT pasjararbCs, TakuM o0Opa3oM, OH OOJIbIIE HE
MOKET HCIIOIB30BaThCS IS Tpoliecca peaknuu. DPGEeKTUBHOCTh dJeMeHTa OaTa-
pPEeH CHU3UTCS U 3aTEM OH Pa3pyLIUTCS.
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B nHacTosimmee BpeMs TUTHIT-HOHHBIE JIEMEHTHI OaTapew CTOIb ONTUMHU3HPO-
BaHBI, YTO 3TO Pa3JI0KECHHWE HAYMHACTCS TpH Iepe3apsnae Bcero jumb B 1 %.
[ToaTOMYy 3TO OYCHb BA’KHO 3aIUTUTD JIEMEHTHI OaTtapeu OT Iepe3apsaaa CUCTe-
moii ECP!

OcHOBHBIE KOHCTPYKTHUBHBIC pelIeHUsI, 00ECIIeUNBAIOIINE ITTUTEIbHBIN CPOK
CITYKOBI JTUTHI-HOHHOTO aKKyMYJISITOPa, IIPEACTABICHBI HA PUCYHKE 2.3,

400% GonbLKnn CPOK Bpemsi paboThl
Crnyx6bl aKKyMynsitopa

I - =

Bosch ECP
(Electronic Cell Protection) EHTeﬂneKTyaanoe ynpasrneHue
osc

3awmiaeT akkymynsTop ot
OnTuMmM3aums 3aTpaTt SHeprin u

neperpysku, neperpesa u rnyobokoi
paspsanaku yBENUYEHNE €€ oTAaum

TennonpoBoAsALMiA KOPRYC BbicokonpousBoautesibHble A4Yenku
ONTMManbHbIi OTBOA TENNa ot OuyeHb HafexHble, ANA NOAaYN BbICOKUX
aKkKyMynsTopa TOKOB MPU MUH.MOTEPE 3HEPTUK

Pucynox 2.3 — Jlumuti-uonHulii akKyMyassmop

Ilpeumyuiecmea 1umuii-uoOHHO20 AKKYMYJIAMOpA:

o  mennonposooswutl kopnyc (HCH) u oxnaxcoarowue pugiénvie snemenmol
00€eCIeunBaOT ONTUMAJIBHYIO TEIUIOOTIauy aKKyMYyJsTopa. AKKYMYIJSTOD
Bosch oxnaxxmaercs Ha 45 % ObICTpee, YeM aKKyMYJIATOPbI KOHKYPCHTOB,;

® 3auummubsle HAKIAOKU HA KOPHYce U pyKosmKe 3alllUIIAloT SYeHKU OT BHEL-
HMX BO3JICHCTBUH;

® omcymcmeue nomepu MOWHOCMU: MOUIHOCTh aKKyMYJISITOpa OCTaercs
HEM3MEHHOM OT Hadaja J0 KOHIIa paboThI;

® Obicmpas 3aps0Ka. TATUNR-UOHHBIE aKKyMYJSTOphl éMKOCThIO 4,0 A-u moJ-
HOCTBIO 3apsKarOTCA yKe 3a 45 MUHYT;

® BbICOKAS NPOU3BOOUMeENIbHOCMb Jaxe TIpHu Temiieparype Huxe 0 °C.

Heoocmamkamu IWTAW-WOHHBIX OaTapeil SBISIOTCS CBEPXUYBCTBHUTEIIb-
HOCTh K Tepe3apsiike, TIIyOOKOMY paspsly U CHUJIbHAs yTeuKa TOKa MPH aHOMaJlb-
HBIX TeMIlepaTypax. B JTUTHII-HOHHBIX aKKYMYJIATOPHBIX Ookax Bosch stu Hemo-
CTaTKH yCTPAHEHBI C TIOMOIIBIO0 CHCTEMBI JIEKTPOHHOU 3ammThl stueek Electronic
Cell Protection (ECP). Cucrema 3amiuThl SBISIETCSI JJIEKTPOHHON CBSI3BI0 MEKIY
aKKyMYJIITOPHOM OaTapeell M 3JIEKTPOMHCTPYMEHTOM, a TAK)Ke MEXKIY aKKyMyJsi-
TOpHOM OaTapeeil U 3apsTHBIM YCTPOUCTBOM.
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3agaua ECP cocrour B TOM, 4YTOOBI 3aujumumo
97leMeHmbl AKKYMYJIATOPHOU OaTtapen OT 21y60oKou pa3psaoKu, +
nepe3apsa0ku W TPENOTBPATUTb UX nepezpes u nepecpysKy.
Cuctrema ECP rapanTupyet noiruii Cpok ciry>kObl aKKyMyJisi-
Topa. B HacTosIiee BpeMs 3Ta cCUCTEMA 3alIUThl IPUMEHSIETCS
TOJILKO B JIMTUH-UOHHBIX aKKyMyJisiTopax Bosch.

ELECTRONIC
CELL PROTECTION

NiCd-, NIMH u Li-lon-akkymynstopabeie 3neMeHThl (puc. 2.4) comepikar
CIICAYIOIIHE KOMIIOHEHTHI:

—  NONOJCUMENbHYLU NOTIOC;

—  YNIOMHAIOWYI0 NPOKIAAOKY,

— cenapamop (pazoenumeb, U30JIAMOP),

— ompuyamenvhwill NOJ0C;

— 2JleKkmpoaum — XAIKANA WK 3aryieHabid kamuitaeiid ménok (NiCd, NiMH)
WK pa3iindHbie MeTayundeckue conu (Li-lon);

—  NOJIOXNCUMENbHBLUL J]IeKMPOO;,

— ompuyamenvhblll INeKMpoo.

MonoxutenbHbIA Non + — MonoxureneHbIA
Kpbllwka ¢ npeaoXpaHUTENbHBIM Knan T anekTpon
=) ®ornbra 0GMOTKN
YnnoTHeHue 7 L/ N!Cd: HUKENBIMAPOKCUA
(] ! NiMH: Hukensrugpokcuna

NEKTPUYECKNA N3ONATOP B KOPM . -
SnekTphyec S0nATOP B kOPMyCe Li-lon: nutummeTannokcug,

Cenapartop (Folie)
O6MOTKa INEKTPUYECKOTO N30NATOPA

OTpuuaTtensHbIA Non =

AHO 1 BOKOBUHA Kopnyca |'. OtpuuarensHbIn
3neKTpon

AnekTponut Ponbra OGMOTKY

XUAKOCTb, COAEpXKaLlas aMeKTponu- 1 NiCd: kaamuit

Tyeckne conu obecneynsaeT BB Nl NiMH: meTannruapua
Li-lon: rpachut

3NEKTPOXUMNYECKYH) PEaKLMIO

Pucynok 2.4— Komnonenm axkymynsamopHo20 d1eMeHma

Kopnyc NiCd- u NiIMH-axkymynsmopos BbIIOIHEH U3 HUKESITUPOBAHHOM JIH-
CTOBOM CTaJli W OJHOBPEMEHHO SIBISIETCS ompuyamenvHuim noaocom. Cam
NOJOJHCUMENbHBIN I/IeKmpPOoO W3TOTOBIIEH B BHUE (DONBrM M3 HUKEIb-KaJIMHEBBIX
COCMHEHHI COTJIACHO TEXHOJIOTHH aryiomepanuu. Takas ¢poabra pa3MeniaeTcst Kak
00OMOTKa BMECTE C UBOIUPVIOWUM ClloeM (cenapamopom), 4epe3 KOTOPhIM mpoca-
yuBaeTcs 21ekmpoaum. Cam 3JIEKTPOJIUT UMEET MacTooOpa3Hyr0 KOHCHCTEHIUIO
¥ COCTOUT B OCHOBHOM W3 BOJIBI ¥l TUPOKCHIA KaHsl (KAJIMIMHOTO MIETIOKA).

24



OmpuyamenvHulii 91eKmMpood MOXKET ObITh U3TOTOBJICH PA3TUYHBIMHU CIIOCO-
0amu, B YaCTHOCTH: PEUIETYATHIM CIIOCOOOM, CIIEKaHUEM WJIM BCTICHUBaHUEM (00-
pa30BaHHEM METALTUYECKOM MeHbl). TeXHONOorusl OKa3bIBaeT 3HAYUTEIHLHOE BIIMS-
HUE Ha CBOMCTBA aKKyMYJISITOPHOTO AJIEMEHTA M PAacX0/ibl, CBS3aHHBIE C MPOU3BO/I-
ctBoM. Camasi goporocTosinas TEXHOJIOTHsl (BCleHMBaHWE) HAaET M HauOoJiee
BBICOKYIO yJIETbHYI0 EMKOCTh (MOIIHOCTH). Boopoa HaxoauTcs B aKKyMYJISITOpPE
HE Kak CBOOOJHBIN Ta3, a MOMEIIECH B CIUJIaB JIEKTPOJa U MPHU 3TOM 00pa3yeT Tak
Ha3bIBAEMBbIN 2UOpUO Memaia.

Ecnu akkymynsatopHas OaTtapesi cliydailHO 3aMKHYTa HAaKOPOTKO (MJIM JIBH-
raTesb OCTaHOBJICH paboyveil Harpy3Kou, B TO BpeMs KaK OH MO-TIPEKHEMY BCE €IIé
BKJIFOYCH), TOK pa3psija Ype3BbIYaiiHO BBHICOK W MOKET BHE3AITHO HArpeTh AJIEMEH-
Thl aKKyMYJIATOPHOU OaTapen J0 TaKOH CTETCHH, YTO KHIKHE KOMIOHCHTHI DJICK-
TPOJIUTAa HAYHYT MCHAPATHCS, W MOBBIIIICHHOE TABJICHUE MOXKET Pa3pyIIUTh dJIe-
MeHThI. JlJis TOro, 4ToOBl npedomepamums 63pbl8, DIEMEHTHl aKKyMYJISTOPHOU
Oarapeu, ucnons3yeMbie B Oatapesix BOSCH, cHaOGxeHbl npedoxpanumenvHbim
kaananom (puc. 2.5), KOTOPBIi O3BOJISET COPACHIBATH U30BITOYHOE JIaBJICHHUE.

a) 0) 6)

a) gpaza b6e3 oasnenus — K1anam 3aKkpvim,; 6) gaza omxpvimus K1anaa — oasjenue copacvlea-
emcs; 8) (haza CHUINCEHHO20 OAGIeHUs — KIANAH 3aKPbl8Aemcs.

Pucynox 2.5 — IlpeooxpanumenvHwiii knanau

B BBICOKOKAYECTBEHHBIX 3JICMEHTAX aKKyMYJIATOPHOW OaTapen MCIOJIb3yeT-
Csl IOANPYKUHEHHBIN KJaraH copoca JaBIeHUs, KOTOPBIA TePMETUYHO YIUIOTHSIET
ameMeHT Oarapeu mocie cOpoca naBiieHus. B gumanmazone pabodymx pexuMoB
MPEIOXPAHUTEILHBIN KJIanaH 3aKphIT.

B neméBpix akKymMyJIATOpPHBIX OaTapesiXx 3JIEMEHTHl CHA0XAITCS BMECTO
MPEIOXPAHUTEITFHOTO KJIalmaHa HEOOJBIIMM OTBEPCTHEM B KPBIIIKE DSJIEMEHTA
Oatapen. JTO OTBEPCTHE OTKPHITO BCE BpPEMS, 1 B KOHEUHOM CHUETE DJICKTPOJIUT
BBICYIIIMBAETCS, a DJIEMEHT OaTapeu OyJeT OTHOCUTEILHO OBICTPO CTapeTh.

Cpasuurenbhbie xapaktepuctuku NiCd, NiIMH u Li-lon akkymynsropos
npuBeieHbI B TabuIe 2.1,
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Tabnuua 2.1 — CpaBHUTEIbHBIE XapaKTEPUCTHKH aKKYMYJISITOPOB

[TapameTp Tumn akkymyssaTopa
NiCd NiMH Li-lon
Hanpsokenue snementa, B 1,2 1,2 3,6
1,3/2/4 3(3,5) 1,3/15/2,0/
Emkocts, A9 2,6/3,0/4,0/
50/6,0
VnenpHast MOIMHOCTE, BT/KT 450-550 350-650 500-1000
[TnoTHOCTH 3HEpruu, BT-u/KT 40-50 60-80 90-100
KonmaecTBo nUKIIOB 3apsii/paspsis 1000 300-500 600
Pa3zpemennas remneparypa okpyxatro- | or -20 1o+ 50 | or-10 mo +40 | ot -20 g0 + 50
I CpeIbl MPU KCIUTYaTaI[ul U Xpa-
HeHuH, °C
oOé[THMaanaa TEeMIIepaTypa XpaHeHus, 515 515 515
Pazpemiennas remneparypa okpyskaro- ot 0 go +45 ot 0 1o +45 ot 0 o +45
men cpepl npu 3apsjke, °C
CamMopaspsi ipu KOMHATHOW TeMIIepa- 10 25 3
Type uepe3 30 nuel, %
DddexT mamsitu €CTh HET HET
O YHKIMOHAIBHOCTD IPU HU3KUX TEM- [Tpu -18 °C IIpu -15 °C ne ITpu -20 °C
nepaTtypax émkocth 40 % | dyakumonupyer | émkoctb 50 %
= elle coxpa- = COXpaHseT
HSET PYHKIIH- (GyHKIIMOHAJIb-
OHAJILHOCTh HOCTb
[TonHocTHIO [TonnocThIO Yactuuno
VYcnoBust XpaHeHUs
pa3psHKEHHBIE 3apsKCHHbBIE 3apsHKEHHBIC
Cpox xpanenus 6e3 moa3apsIKu ObIB-
LIETO B UCIIOIb30BAHUM AKKYMYJIATOPA, 1o 6 1o 6 no 24
MECSIIIEB
Cucrema 3ammtsl ECP HET HET €CTh

HoBble JUTHI-HOHHBIC aKKyMyJsTopbl Bosch ¢ snmemenTamu mocnemsero
TIOKOJICHHSI BBITOJIHO OTJIMYAIOTCSI ONTUMH3HPOBAHHON PabOTOW MPH HU3KUX TEM-
neparypax. HoBble JIuTHII-HOHHBIE aKKyMYJISTOpbl EMKOCTBIO 4,0 A-u mpeBocxo-
JST HAKETb-KaJMUEBBIC aKKYMYJISATOPBI U 3aMETHO MOII[HEE HUKEIb- METaJUTOTH/I-
PUIHBIX aKKyMYJISITOPOB.

3a cyer 0oJiee BHICOKOW MJIOTHOCTH SHEPTUU BEC JIUTUI-UOHHBIX aKKyMYJIsi-
tTopoB Bosch Ha 60 % meHbIiie, yeM y HukeneBbix akkymyssitopoB (NiCd/NiMH),
NPU COXPAHCHUH aHAJOTMYHON MOIIHOCTH.

TexHomoruss TEXHUYECKOro O6CJIy>KI/IBaHI/I$I, XPpaHCHUA, 3apAAKHU, H3MCHCHHUC

CBOMCTB B 3aBUCUMOCTH OT TEMIIEPATypbl U PEKOMEHJIALUHA O BTOPUYHON mepe-
paboTKe pa3HbIX BUJOB aKKYMYJISITOPOB MIPUBEAEHBI B Ta0IMIIE 2.2.
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Tabmuua 2.2 — TeXHOJIOTHYeCKHEe XapaKTePUCTUKU aKKyMYJIATOPOB

Bunsl akkymysTopoB

XapakTepuCTUKH Huxkenb-kagMueBbie Huxens- JIutnit-uoHHbIE
METaJUIOTUAPUTHBIE

Texunuueckoe He tpebyrot Texaudeckoro oocmyxuBanus. Cienyer uzderars rirydo-

o0ciyKuBaHUE KOT0 pa3psijia Uiy Nepe3apsaKu.
AKKyMyJSITOp HE0OXO- ITocne pa3psna ak- He o6s3arensHo
JUMO BCEr/ia pa3psikaTh | KyMYJSTOpa €ro cjie- | pa3psikaTb IOJIHO-
HOJIHOCHIbIO, HO HE J10 JIyeT HEMEJIEHHO CTbI0, UX MOYKHO
ri1yOOKOro paspsna, u 3apsAIUTh CHOBA, HE 3apsKaTh Jajuee B
TOJIBKO IIOCJIE 3TOT0 HYKHO BCerja pas- [0JIypa3psKEHHOM
CHOBA 3apsKaTh. psXaTh A0 KOHILIA. COCTOSIHHH.

XpaHeHue MO0KHO XpaHUTh KaK B JloikHBI XpaHuTbesd | MOXHO XpaHUTh B

3apsS’KCHHOM, TaK U HE-
3apsKCHHOM COCTOAHUHA

B 3apsAKCHHOM CO-
CTOsIHHH.

TH000M COCTOSTHUU
3apSKEHHOCTH.

BoubT-amniepHas
XapaKTepUCTUKA

UYem Goibliie aKKyMYJISTOPHBIA HHCTPYMEHT ONTUMHU3UPOBAH K COMPO-
TUBJIEHUIO TOKA OOJIBLION CUJIBI, TEM CTaOMJIbHEE HANPSHKEHUE TIPU pa3-

psze.

DddexT namsaTu

CuIbHO BbIpaKE€HHBIN

| Masio BelpaxeHHbIi |

Omcymcmeyem

Camopaspsn B npouecce xpaneHus pa3psxaroTcs caMi. XpaHEHUE MPU BBICOKOM
TEeMIEpaType U MI0X0e Ka4eCTBO aKKyMYJISTOPHOI OaTapeu crocoo-
CTBYIOT €€ camMopaspsnay.

TemneparypHas [Ipu HU3KOI TemnepaType 1al0T MEHBIIUI TOK pa3psiaa, YeM IPHU KOM-

XapPAKTEPUCTHKA HaTHOM Temneparype. Henb3a 3apsKaTh TOKOM OOJBIION CUJIBI IPU
HU3KOW TeMIeparype.

DKojoruyeckas Copepxar HukeneBble 1 | Cozmepikar HUKene- Copnep:xar aurue-

0€3011acHOCTb KaJIMUEBBIE COEIMHEHHUS. | BbIE COEIMHEHUS U BbIE COEIMHEHHUS U

KanMuesrnie coeqnuenus
SIBIISIFOTCSI BBLICOKOTOK-
CUYHBIMH, T.K. IIPU pac-
ajie KaaMui criocoOeH
00pa3oBBIBATH SITIOBUTHIC
COCIMHEHHS.

CrielUaibHbIE MUHE-
paibHO- METaJINye-
cKue cruiaBbl. Bee
3TU MaTepHaJIbl SIB-
JISFOTCS] HEUTPAJIb-
HBIMU T10 OTHOIIIE-
HHUIO K OKpYXKarouien
cpene.

HCEKOTOPBIC I10POro-
CTOAIHNE MaTCpUa-
JIBI.

Hukenb-kaomuesvle aKKyMyIATOPHI IO OKOHYaHUH CPOKA CITY>KOBI

HEOOXO0UMO yTHIIN3UPOBaTh. COCTABHBIE YACTH HUKENb- MEMAINI02UO-
PUOHBIX U TUMULI-UOHHBIX AKKYMYIISTOPOB SBISFOTCS HACTOIBKO T0PO-
TOCTOSIIIIMMH, YTO UX MO OKOHYAHUU CPOKa CIIY>KObI HEOOX0IMMO MO~
Beprarb BTOpUYHON nepepaboTke
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2.2 Cnioco0bl 3apsiIKH AKKYMYJIATOPOB

2.2.1 3apsiiHble YCTPOMCTBA VI AaKKYMYJIITOPOB HA HUKEJIEBOIl OCHOBE

CrocoObl 3apsiIkKi aKKyMYJIATOPOB Ha HHUKEJIEBOM OCHOBE OTHOCHTEIILHO
MPOCTHI: Tak, HanpuMep, akkyMyssaTopbl NiCd u NiIMH MoxHO 3apspkaTh OqHHUMHA
U TEMH XK€ 3apsAHbIMU ycTpoilcTBaMu. [Ipyu 3TOM CylecTBYIOT OObIYHBIE (CTaH-
JapTHBIE) U OBICTPO3aPSAIHBIE YCTPOUCTBA.

Y1oObl UMETh BO3MOXHOCTH MOBTOPHO 3apspKaTh aKKyMYJSTOPBI, HE00XO-
MO 3apsiHOE yCTpOMCTBO. CyIIEeCTBYIOT pa3jIMUHbIE UCIIOJHEHUS TaKUX 3apsii-
HBIX YCTPOWCTB — AJi1 padOThl OT CETH WM OT MpPUKypuBaTesst aBTomoOuis. Bee
3TH yCTpPOMCTBa IpeoOpaszyloT pabouee HaMpsHDKEHHE B HEOOXOAMMOE 3apsIHOE
HalnpssKeHUE. BhICTpo3apsiAHble YCTPOMCTBA BBIIOJIHEHBI KOHCTPYKTHBHO TAaKUM
o0pa3oM, 4YTO MOTYT MOBTOPHO 3apsbKaTb HUKENb-KaJIMHUEBBIE AKKyMYJSTOPHI
(NiCd) B Teuenune 10-60 MuUHYT, TO €CTb OHM SIBJIAIOTCS «OBICTPO3APSIAHBIMI.
VYcraHoBiIeHHas B 3apsAHOM YCTPOWCTBE AJIEKTPOHUKA OMNPEACNAET 3apsaHOe
HaIpsHKEHUE, 3apSAIHBIN TOK U Pa3Iu4Hble KPUTEPUU OTKIIFOUEHUS, TAKUE KAK TEM-
neparypa, Bpemsi, I3MEHEHHE HaIPSKEHUs, YPOBEHb 3apsKEHHOCTH.

BcTpoeHHble cBETOMOABI MOTYT MIOKa3bIBATh paboyee COCTOSHUE U YPOBEHb
3apsOKEHHOCTH  akkymyJsitopa. Ilo oxoHuaHum mporiecca OBICTpON 3apsaKu
YCTPONCTBO aBTOMAaTHYECKHU IEPEKIIIOYAETCS Ha MOCTOSHHYIO mnoa3apsaky. OHa
KOMIIEHCUPYET COOCTBEHHYIO HEOOJIBLIYIO CaMOpa3psAIKy HHUKeNb-KaJIMUEBbIX
aKKyMYJISITOPOB, U Y TIOTPEOUTENISt BCETa B PACTIOPSKEHUH ONITUMAIIBHO 3apsiKeH-
HBI UCTOYHUK SHEPTHHU.

YerpoiicTBa MeJICHHOM 3apsiku pa3paboTaHbl, B OCHOBHOM, TaKUM 00Opa-
30M, 4TO TIpoIliecC 3apsiiku coctaBiseT 12-14 gyacoB. OOBIYHO 3TU YCTPOWCTBA HE
MMEIOT JIEKTPOHHOT'O YIPABJIEHUS U 3aPSAKAIOT HUKEIb-KAaIMHUEBBIE aKKYMYJISITO-
pBI IIpU HEOOJBIIOM 3apsiiHOM Toke (okoJio 0,12 A) B Teuenue 12 gacos.

Jlnst Bcex mpoLeccoB 3apsiKd pellarollee 3HAUeHHE MMEET TeMIleparypa
OKpYXarolel cpenbl, npudyeMm npu temneparypax Huxe 0 °C mponecc ObICTpoi
3apANIKM HE TPENICTABIsETCS BO3MOXKHBIM, a MpHU Temmeparypax cBeimie +45 °C
MOKET BO3HUKHYTh MOBPEKICHUE aKKyMYJSATOpa. AKKYMYJISITOpHbIE OJOKH (Gup-
MbI «BOSCh» ocHaleHbl 4yBCTBUTEIBLHBIM 3IeMEHTOM — Tepmopesuctopom NTC
(negative Temperaturkoeffizient) ¢ orpumarenbHbIM TeMmepaTypHbiM K03(duim-
€HTOM, KOTOPBIM IPHU PACTYILEW, HEJOIYCTUMO BBICOKOW TEMIIEpaType HUKEIb-
KaJIMHEBOTO aKKyMYJIATOpa aBTOMAaTHYECKH MpEphIBAaET MpoLecc ObBICTPON 3apsi-
KH.

3apsaonvie ycmpoticmea 0l HUKeNlb-KaOMUegblx U HUKelb- Memaiilocuopuo-
HbIX AKKYMYJAAMOpOs, WCIONb3YEMBIX [UJIl aKKyMYJSTOPHBIX WHCTPYMEHTOB,
JOJIKHBI COOTBETCTBOBATH CJIEAYIOLIUM TPEOOBAHUSIM:

— KOpomKoe 8pems 3apsoKu;
—  Waosawas 3apsaoKa aKkKymynsimopa,
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— onpeodenenue memnepamypbl akKymyasamopa,

— He3HauumesbHblll Hacpes aKKyMyIamopa;

—  pacnosHasanue no8pedcOeHUll 8 aKKymMyisimope;
— Jleckoe oOcnydcusanue;

— y006cmeo 8 obpawjenuu;

— 9KOHOMUYHOCMb.

Ot TpeOOBaHUS YaCTMYHO NPOTHBOpedar apyr aApyry. llostomy, dem
Oonbiie TpeOOBaHUI MOKHO OBITH COTJIACOBAHO JPYT C JIPYrOM, TEM CJIOXKHEe
anekTpoHnka. Hanbonee BOCTpEOOBAHHBIM SIBISIETCSI CIIOCOO 3apsoKu ¢ npoyec-
COPHBIM YNPABIEHUEM.

[TomuMo cniocoba 3apsKu HE MEHEE BaXKHOE 3HAUEHHUE UMEET U MPaBUIIbHOE
oOpalieHue ¢ aKKyMyJIATOPOM IIPHU BBOJIE €T0 B 3KCIUIyaTallUIO WU MOCJIE MHOTO-
MECSYHOTO TepepbiBa B paboTe. AKmugHas macca 31eKkmpooos TalbBaHUYECKOTO
JJIEMEHTA CO BPEMEHEM MOXKET CTaThb HEAKMUGHOU, U3-3a YETO NMPOUCXOAUT O4e-
BUJIHAS TTOTEps EMKOCTH. ECM BBIMOTHUTH HECKOJIBKO LIUKIIOB Pa3psIKU/3apsiiKu
(ocymiecTBIIsis ATO 1O MIpaBUjlaM), aKTUBHAS Macca BHOBb Oy/eT «C(hOPMUPOBAHAY.
A 1ocse BBIOJMHEHUS 3-5 T01I00HBIX ITUKIIOB HOMUHAJIbHASA EMKOCTh aKKyMYJISITO-
pa BOCCTaHOBUTCS.

3apaoka ¢ npoueccopuvim ynpaenenuem (puc.2.6). IlpocTbie 3apsiiHbIC
YCTPOWCTBA JIIS 3apsIIKK 110 METOAY KOHTPOJIs pasHocTH Hanpspkenuit (DV — Del-
ta Volt), koTopyro KOHTpOJIHpYET MPOIecCcop, CBOSH 0a30BOM KOHCTPYKIIUCH I10-
XOXKHA Ha 3apsHble YCTPOMCTBAa C 4YacoBbIM ympaBieHHeM. OTIHYHE COCTOUT
B TOM, YTO B 3apsIHBIX YCTPOMCTBaxX C MPOILIECCOPHBIM YIPABIEHUEM TailMep
3aMEHEH KOHTPOJBHBIM MEPEKII0YaTeNIeM, KOTOPbI ONpeeseT XapaKTePUCTUKI
HaMpspKeHUs B nporiecce 3apsaaku. [lo TakoMy meTony paboTaroT Owbicmpo3apsio-
Hule yempotiicmea gupmol «BOSCH».

JUtst onpeneneHus COCTOSIHUSL MOJIHOW 3apsKH aKKyMyJIsiITOpa B ITpoLiecce
3apAIKA TOCTOSHHO KOHTPOJIMPYETCS XapaKTEepPUCTHKA HampsbkeHus. B KoHIe
mpoliecca 3apsiaKy ISl HUKENIb-KaJIMUEBOTO aKKyMYyJIITOpa CHavajaa OmpenesseTcs
HapacTaHWe HANpPsDKEHHUST aKKyMyJsiTopHoro snementa (+AU), a 3ateM xapakrep-
HOE CHIbKeHHe HanpspkeHus: (—AU). DleKTpoHMKa pacno3HAeT 3TO M UCHOJIb3YET
JUIsl YTIpaBJIEHUs CTENeHblo 3apsbkeHHocTH. Ilpu Hactymnenun (—AU) 3apsiaka
TOKOM OOJIBIION CHJTBI (TIpoIiecC OBICTPOM 3apsiIKH) MEPEKITIOUAETCS Ha «KOMIICH-
CAllMOHHYIO MOA3apsAKy» claObIM TOKOM (TIPOIECC MOCTOSHHOM MOA3APSAKH WU
HEMPEPHIBHON MOA3APSIKH («TOUYCUHBIHN 3apsn)).

Takoit maasmi nporecc 3apsaKd TpeaoTBpallaeT nepe3apsaaky u oodecre-
YUBAET MPOJOJIKUTENBHBIA CPOK CIIYKObI aKKyMYJISITOPOB. 3apsiiHbIe YCTPOMCTBA
¢ DV paboraioT B MOJHOCTHIO aBTOMAaTHUYECKOM PEXHUME, U MOAITOMY HEOOXOJIU-
MOCTh B CHIEUATBHBIX (YHKIUSIX pa3psAKA-3apsIKU OTIAIaeT.

OnHO3HAYHBIM MpeumMyujecmeom 3TOr0 Crocoda 3apsaKu SBISETCA TO, YTO
OH JIa€T BO3MOKHOCTb 3apsiKaThb aKKyMYJISITOPBI C Pa3HOU CTENEHBIO 3apsyKEHHO-
CTHM WIHM pPa3HOM E€MKOCTBIO, TaK KaK 3apsHOE YCTPOMCTBO BCErjaa MpPEeKpaniacT
3apsaAKy OaTaped MMEHHO TOTJa, KOT/ia akKKyMYJIATOpP MOJHOCTBIO 3apsDKEH, He3a-
BHCHMO OT MPEABAPUTENBHO 33JaHHOr0 BpeMeHU. B 3TOM ciyyae TemneparypHbIi
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CUTHAJI aKKyMYJISITOpa Kak Obl OOJIbIIe HE HYKEH, HO OH MPOJOJIKAET BBIMOIHATH
pOJIb JOTMOJIHUTEIBHOTO CPEICTBa 3allUThl, TAK KaK C €ro MOMOIIBI0 MOXXHO
PEeIOTBPATUTh 3apANIKY CIUIIKOM XOJOAHBIX (MPU OTPUIATENBHBIX TEMIIEpaTy-
pax) WK CIUIIKOM FOPsIYUX aKKyMYJIATOPOB (HAIpUMEp, B PE3YJIbTAaTe MpeaBapu-
TEJIBLHOM pa3ps/IKM TOKOM OOJIBIIION CHIIBI MJIM BO3IEUCTBUS COJTHEUHBIX JTy4eil).

IL(t) rF
OK.
13-2A
0A A
UZ(Y) A *
ca. —
148 ;AU
0B » t
TN(t) A
35C +—] >t

0 ca.60’

IL —3apsonvii mok; Uz — Hanpsdicenue akkymyasimopro2o snemenma (suetiku); t —epems;
TN — memnepamypa akKymyIsimopHo20 d1eMenma (4etKu)

Pucynok 2.6 — Cnoco6 sapsoxu NiCd- u NiIMH-akkymynsmopos
HUSKUM NOCMOSHHBIM MOKOM, omkniouenue no (—AU)

3apsigHBIE YCTPOWCTBA C TMPOIIECCOPHBIM YIPABJICHHEM paboOTaloT C Tak
HA3BIBAEMBIMH UMNYTIbCHOIMU UCTNOYHUKAMYU NUMAHUs. DTO 3HAYNT, YTO B HUX yiKe
HET CETeBOro TpaHcopmaTopa, a UCIOJIb3YeTCs COBPEMEHHAs MOIYIPOBOIHUKO-
Basi TEXHOJIOTHUs, KOTOpast TO3BOJISIET CHU3UTH M BBHIPOBHATH CETEBOE HAIPSHKECHUE.
bnarogaps aTomy Takue 3apsaHbIE YCTPOMCTBA yIOOHBI U OONBIIOTO AMAma3oHa
BXOJHOrO HanpsbkeHus, Hanpumep, 100-120 B wim 200-240 B 6e3 Heobxoanmo-
cTi mnepekiatodeHus. Kpome TOro, crajo BO3MOXKHBIM CO3JaHUE 3apsIHBIX
YCTPOMCTB MOJ BXOAHOE HampsbkeHue 12 B. B pe3ynbraTe mosiBUIIaCh BO3MOXK-
HocTh 3apspkaTh NiCd- u NIMH-akkyMyssiTopbl 0T O0pTOBOM 3JIEKTPUYECKON CETH
aBTOMOOMJIS.

2.2.2 3apsiaHble yCTPOICTBA 1JIs1 IMTUH-UOHHBIX AKKYMYJISTOPOB

JIuTUi-NOHHBIE aKKYMYJSATOPBI TPEOYIOT CHEIUANIbHBIX CIIOCOOOB 3apsJiKH,
JUTSL TOTO MCHOJIBb3YIOTCS 3aps/IHbIE YCTPONCTBA C MUKPOIIPOIIECCOPHBIM yIpaBJie-
HUEM.

30



AKKYyMYJSTOPBl Ha JUTHEBOM OCHOBE MPEIBSBISIOT BBHICOKHE TpeOOBaHUS
K OFPAaHUYCHHUIO 3apSHOTO HANPSDKEHHS BO BpeMs UX 3apsAaku. CIUIIKOM BBICO-
KO€ HampspKeHHE CIOCOOHO pa3pylIMTh aKKyMyJaTop. B naHHOM oOTHoIIeHUH
TaKhe aKKyMyJSTOPbl MOKHO CPaBHHUTh CO CBHMHIIOBBIMHU, Y KOTOPBIX 3apsiaHOE
HaIpsHKEHUE HENb3sl MPEBBINIATh M3-3a ra3000pa3oBaHus («kurmeHus»). Kpome
TOTO, HEOOXOJIUM CTPOTUH KOHTPOJb TEMIIEPATYPHOTO PEKUMA.

Ha npaktuke mis Li-lon-akkymyssiTOpOB UCHONB3YIOT BUIOW3MEHEHHBIH
croco0 3apsaku (puc. 2.7), TP KOTOPOM CHavalia MPOMCXOIUT 3apsiiKa MOCTOSH-
HbIM TOKOM (I), moka He OymeT AOCTUTHYTO KOHe4YHOoe HampspkeHue 3apsiaa (U).
3aTeM KOHEYHOE HaNpsHKEHHE 3apsia MOAJIEP KUBAETCS HA MOCTOSHHOM YPOBHE.
A B JanbpHEHIIEM 3apsAOHBIA TOK HENpPEphIBHO CHMKaeTcs. IIpu mpeBbllieHnn
YCTAaHOBJICHHBIX 3HAYEHUW 3apsiIHOE YCTPOWCTBO MOJHOCTBIO OTKJIIOYAETCH,
a 3HAYUT, «KOMIEHCAIMOHHAs MOJA3apsiKa» HE MPOUCXOJUT. 3apsHOE yCTpOM-
CTBO, U, COOTBETCTBEHHO, aKKyMYJISITOP JOJKHBI ObITh CHAOXKEHbI TOUHBIMH J1aT-
YUKaMU JIJIs ONIPENIETICHUs] COCTOSIHUSA 3apsAIKU U TEMIIEPaTypbl aKKyMYJITOPA.

B A
‘ Tok U HanNpAXXeHUe KOHTPONMUPYIOTCS
A Uz - 4,25

100% e i | 400
¢ 3,75
a D T
o '1 . 3,50 “
1 . \ 3,25

HanpsikeHue

\ Temnepartypa

T v — fo—

-
Bpems 3apsaku T Bpems
OTknoueHue

IL —3apsaoduwiti mox; Uz — nanpssicenue akKymMyasamopHo2o d1emMenma

Pucynok 2.7 — Cnoco6 3apsioxu Li-lon-axxymyassmopos (kpusas 1/U)

Texnomoruu 3apsiia MHCTPYMEHTOB [IJIsl IOMAIIIHAX MacTepoB U mpodeccu-
OHaJIbHBIX MHCTPYMEHTOB HEMHOIO paziuyaercsi. IHCTpyMEHTHI JJIsl TOMAIIHUX
MacTEepOB 3apsDKAIOTCA Ha MPOTSXKEHUU ONPEEICHHOTO MepHo/ia BPEMEHU MOCTO-
SIHHBIM JIMHEHHBIM TOKOM 3apsana. OnHako nmpodeccruoHalbHble HHCTPYMEHTHI 3a-
PSDKAIOTCS ¢ MCIoJIb30BaHueM TexHoorun Bosch Hyper Charge, koropyro dpupma
Bosch paspaboTtana crieruanbHO JUist OBICTPOI 3apSIIKU JTUTUIH-UOHHBIX aKKYMYJIsi-
TopoB. Takoil cmoco® 3apsAKu 3alluIiaeT MUX 3JIEMEHTBl OT MEPETrpy3KHd U TeM
CaMbIM YBEJIMUMUBAET CPOK CIY>KOBI aKKyMyJISATOPOB. JINTHIT-HOHHBIE aKKyMYJISITO-
pbl EMKOCTHIO 4,0 A-4 TOJTHOCTBIO 3apSIKAOTCA BCETO 3a 45 MUHYT.
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Hyper Charge o3nauaeT BBICOKHI 3apsIHBIA TOK BHAYAJIC U HU3KHIA B KOHIIC
UKJIa 3apsiaku («TypOo 3apsakay). [IpeumyiiecTBo 3Toi TEXHOIOTHUU 3aKIII0YaeT-
csi B TOM, 4TO mociie ucreueHus 50 % BpeMeHU 3apsiiKu aKKyMYJSITOp Y»Ke€ BOC-
noJsiHseT npudmuzutenbHo 80 % cBoeit éMkocTH (puc. 2.8).

3apsagka, %
4
100
«Typ60 3apsaaka»
50 .
HopmanbHasa
3apsigka
20
e
50% 100% Bpemsa

Pucynox 2.8 — 3apsioka aumuii-uonnwvix akKymyaismopHuix bamapetl
¢ ucnonvzosanuem mexnonozuu Hyper Charge

MONIHOCTh JINTHI-UOHHBIX aKKyMYJIATOPOB OCTA€TCS HEU3MEHHOW OT Haya-
Ja 10 KOHUA paboThl KaKk MPH 3aBOPAYMBAHHUM IIYPYNOB, TaK U MPHU CBEPICHUU
orBepctuii — B oTimune ot akkymyssatopoB NiCd u NiMH, y xotopeix noreps
MOIIIHOCTH MTPOUCXOJUT 3aMETHO OBICTpEE.

OObIunbIe (CTaHAAPTHBIC) 3apsaHbIe ycTpoiicTBa mist Li-lon akkymynsatopoB
UMEIOT JIMHEWHBIN anropuT™ 3apsakd. Heo6Xxoaumo MOHOCTRIO pa3psaIuTh akKy-
MYJIATOp Mepell TeM, KaKk CHOBA 3apsikaTh €ro, M MOJHOCTBIO 3apsiIUTh €ro MpHu
KaXJ0M 3apsaKe.

HoBoe 3apsinHOe yCTpPOMCTBO ¢ ¢hyHKyuel dvicmpotl 3apsaoxku padoTaeT Mo
ACUMIITOTHYECKOMY aJrOpUTMy, Ojarojapsi 4emy akKyMyJsiTop 3apsbKaeTcs 10
BBICOKOTO YPOBHs 3apsKM 3a KOPOTKHH OTpe3ok BpemeHu (puc. 2.9). Tak kak
y JIMTUWA-MOHHBIX aKKyMYJSITOPOB OTCYTCTBYeT 3(P(EKT MaMmsaTH, MOA3apsaKa
aKKyMYJIITOpa BO3MOXKHA MIPH JIFO00M CTENEHH €ro 3apsKEHHOCTH

[Tonb30BaTenb MOXKET MPOBEPUTH VPOGeHb 3apsAOKU W TIEPE3apsAUTh C TO-
MOILBIO ObICMPOU 3apsA0KU HACTOIBKO, HACKOJIBKO €My HYXKHO JUISl TOTO, YTOOBI
3aKOHYHUTH paboTy O6e3 HaHEeCEeHUs Bpella aKKyMYJsITopy Onaronapst omcymcmeuio
agpghexma namamu. Axxkymynarop 3apstxaercs Ha 80 % yxke 3a 50 % BpemeHu
3apSAIKH.

3aps/iHble YCTPOMCTBA PACIIO3HAIOT TEMIIEpaTypy aKKyMyJsiTopa U B COOT-
BETCTBUM C HEM PEryJIUPYIOT 3apsiAHBIA TOK B LI€JIAX 00€CTeueHrss MAaKCUMaJIbHOTO
CpoKa CiIyxO0bl akkyMyissitopa. Takum oOpa3oM mpeaoTBpalaercs Jirodas yrposa
neperpesa UiM B3pbIBa.
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Pucynox 2.9 — Aneopummul 3apaoku 3apaoHbIMu YCmpocmeamu

AKKyMyJIATOpHBIE OaTaper 0OBIYHO MOXKHO HCIIOJIb30BaTh TOJIBKO B Mpeje-
Jax ONpEeNeNIEHHOIO MHTEpBana temneparyp. s IUTHI-MOHHBIX aKKyMYJISITOPOB
auamnasoH pabouei TemriepaTypbl coctaBiser oT -10 mo +50 °C. DTo o3Hauaer
TEMIEpaTypy JIEMEHTOB OaTapeu, a He TeMIepaTypy OKpyskarwolel cpensl. Eciu
Temrneparypa OyAeT CIMILIKOM HU3KOH, TO aKKyMYJISITOPHBIA OJIOK 3aMep3HET, Io-
N00HO elle B MOPO3WIIbHUKE, U HE CMOKET obecrieunBaTh 3Hepruto. Eciau remmnepa-
Typa CIUIIKOM BBICOKAs, AKKyMYJISITOPHBIM OJIOK MOKET pa3pylIMThCS O]
Harpy3koil. Cucrema ECP 3ammiaer akkyMyJIsSITOPHBIM OJIOK OT KCIONIb30BaHUSA
€ro BHE MPEIeSIOB COOTBETCTBYIOIIETO HHTEPBAJIa TEMIIEPATyp.

Hnouxamop ypoens 3apsioxu axkymynsmopa (LZA) uHpOpMHpYyeT MOIB30-
BaTesl O COXpaHWBLICHCS B akkKymynatope 3Hepruu (puc. 2.10). Ilpu ompoce
YPOBHS 3apsiiKu HaxkatneM KHOMKH «Ony 3enéHple CBETOAMOABI B TEUCHHE
5 CeKyH]l OTOOpaXKaroT CTENEHb 3aPSKEHHOCTH AKKYMYJISATOPA!

— HenpepwvigHo 20pam 3 3€NEHbIX C8emOooU00a: CTENEHb 3apsHKEHHOCTH B JIHa-
na3zoHe 66-100 %;

— HenpepvigHO 20pAm 2 3eNEHbIX C8emoouU00d: CTENeHb 3apsHKEHHOCTH B JIHa-
na3zoHe 33-66 %;

— HenpepvigHo 2opum 1 3enénviti c6emoouod: CTENeHb 3apsHKEHHOCTH B JIUA-
na3oHe 9-33 %;

— mueaem 1 3enénviii c6emoouod: CTeNeHb 3apsSXKEHHOCTH MeHee S5 %;

— He 20pum HU 0OUH 3€e1EHbIU C8eMOoOU00: AKKYMYJISITOP HEHCIIPABEH.

Buumanue! 1o npuunHaM 6€30MaCHOCTH ONMPOC YPOBHS 3apsiIKM BOZMOXKEH
TOJIBKO B COCTOSTHUHM TTOKOSI 3JIEKTPOMHCTPYMEHTA.

Bo epems npoyecca 3apsoku murarot 3 3enéHeix cBetonuoja. [lo 3aBepie-
HUU TpolLiecca 3apsJIKU BCE 3€JIEHBIE CBETOIUOIBI TOPAT B TEUEHHUE 15 MUHYT.
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Ecnu 3aropaercsi KpaCHbIN CBETOAMO/, aKKyMYJISITOp MEPErpeT WU CIIHIII-
KOM XOJIOJTHBIN JIJISI 3aPSIIKH.

Muraromnuii KpacHbBIM CBET yKa3bIBae€T Ha TO, YTO TEMIIEpaTypa aKKyMYJsi-
TOpa HE HaxoAauTcs B onTuMaibHOM auana3zoHe ot 0 °C no +45 °C nmns ObicTpoit
3apsIIKY, BCIEJACTBHE YEro MPOIECe 3aps/iKu mpekpaiiaercsa. Kak ToJIbKO akKymy-
JSATOP JOCTUTaeT ONTHMAJILHOM TeMIEpaTyphbl 3apsK, 3apsaHOe YCTPOHCTBO
ABTOMATHYECKHU MEPEKITI0YAETCS B PEKUM OBICTPOM 3apsIKH.

BOSCH

[@ &=

BATTERY
STATUS

Pucynox 2.10 — Unouxamop yposHs 3apsaoKu akKyMyaiamopa

Xpanumo 1umuti-uoHHbIU AKKYMYTISIMOPHBLL OJIOK 8 3apsOHOM YCMPOUCmee
HedcenamenbHo. XOTS MPOIECC 3apsJa aBTOMAaTUYECKH OCTAHABIIMBAETCS, PEKO-
MEHIIYETCS PACCOECIMHUTD 3apSAHOE YCTPOWCTBO M JIUTUM-MOHHBIN aKKyMYJSATOP-
HBII OJIOK MOCJIe 3apSAIKA U OTKIIIOUUTh 3apsiIHOE YCTPOUCTBO OT CETH AJIEKTPOITHU-
TaHUA.

JIiis 3apsSaKkd aKKyMYJISITOPOB MPUMEHSIIOTCS CJEIYIOIIME THITBI 3apsIHbBIX
YCTPOMCTB:
— AL 2404, AL 2422 DC, AL 2450 DV — ons NiCd- u NiIMH-axxymynsmopos;

— AL 1115 CV, AL 1130 CV, AL 1820 CV, AL 1860 CV, AL 3640 CV — oaa
Li-lon axxymynsmopos.

Cmanoapmuoe 3apsaonoe ycmpoucmeo AL 2404 (puc. 2.11a) 3apsixaer Jto-
obie akkymyssitopbl (NICA/NIMH) ¢ konTakthoi#t rpymnmoit APT 7,2—24 B. Ceero-
OUOTHBIA WHAWKATOpP aaét uHOpMamuio o pabodeM COCTOSHUHU 3apsIHOTO
YCTPOMCTBA U CTENICHH 3apsHKEHHOCTH aKKyMYJIATOPA.

Asemomobunvroe zapsionoe yempouicmseo AL 2422 DC (puc. 2.116) cretu-
QJIBHO TPETHA3HAYCHO I WCIIOJIb30BAHUS B JIETKOBBIX/TPY30BBIX aBTOMOOWIISX
(12/24 B). 3apspxaet NiCd- u NIMH-akkyMynaTopbl OT HCTOYHHKA TOCTOSHHOTO
TOKa (MOIKII0YAETCS K MPUKYPUBATEITIO).

Bvicmposzapsionoe yempoiicmeo AL 2450 DV (puc. 2.116) moaxomuT Ko
BceM NiCd- u NiMH-akkymynstopam Bosch wanpspkenuem 7,2-24 B. 3apsjka
IPOU3BOAUTCS 110 METOy KOHTPOJIst pazHocTu Hanpspkenuit (DV — Delta Voltage),
KOTOPYIO KOHTPOJIUPYET MPOIECCOp. 3aBepIiCHUE 3apsiKh COMPOBOXKIACTCS
3BYKOBBIM CHTHAJIOM.
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a—AL 2404, 6 — AL 2422 DC; ¢ — AL 2450 DV

Pucynok 2.11 — 3apsionvie yempouicmea ons NiCd- u NIMH-axxymynamopos

Cmanoapmmuoe 3apsonoe ycmpoticmeo AL 1115 CV (puc. 2.12a) C nunen-
HbIM QJICOPUTMOM 3apsAKU MPEAHA3HAYEHO ISl aKKYMYJISITOPHOTO MHCTPYMEHTa
Bosch xommaktHoi cepun. JlaHHOE 3apsAAHOE YCTPOMCTBO MCIONB3YETCS IS JIU-
TUW-HOHHBIX aKKyMYJISITOPOB € HanpspkeHussmu 3,6 B u 10,8 B.

Bvicmposzapsionoe yempoiicmeo AL 1130 CV (puc. 2.126 mpemHasHadeHO
JUIsl OBICTPOM 3apsiIKM JIMTUH-MOHHBIX AaKKyMyJATOpOB HampsbkeHuem 10,8 B.
HNmeer cBETONMOHBIM MHAMKATOP, OMOBEIIAOIIMNA O IIPOLECCE 3apsAKU aKKyMy-
JSATOpA.

bvicmposzapsionoe yempoiicmeo AL 1820 CV (puc. 2.126) npenna3znaueHo
i momzapsaaku Li-lon akkymynastopoB ¢ HanpsbkeHuem 14,4-18 B u éMKOCTBIO
1,3-1,5 A-u.

Bvicmposzapsionoe ycmpoiicmeo AL 1860 CV (puc. 2.122) npenHa3HadeHO
it mom3apsaaku Li-lon akkymynstopoB ¢ HanpsbkeHuem 14,4-18 B u éMKOCTBIO
2,0-6,0 A-u.

Bvicmposzapsonoe yempoticmeo AL 3640 CV (puc. 2.120) ucnons3yercs s
3apsIIKY JIMTUM-NOHHBIX aKKyMYJISITOPOB C HanpsbkeHueM 36 B. biarogaps crienu-
aJbHOW TEXHOJIOTUH 3aPSIKUA aKKyMyssiTop 3apsixaercs 10 80 % oT cBoeul EMKo-
CTH B TEUECHHE 25 MUHYT.

3apsaounsie ycmpoiicmea il TATUR-UOHHBIX aKKyMyJlIsTopoB Ha 36 B ocHa-
HIEHbl CUCTEMOM OXJIAXKIEHUsl akKymyssTopa. Eciu TeMrepaTypa akKyMmyssiTopa
npesbimaet +45 °C, akkyMyJIATOp HAYMHAET aBTOMATUYECKH OXJIaX/1aThCsl BEHTHU-
JSTOPOM 0 ONTUMATbHOU TEMITEPaTyphl 3aPSIAKH.

BcenenctBue TOro, 4tro akKymyJisITOp BO BpEMsl 3apsSAKH HarpeBaeTcs
10 +70 °C, ¢ mOMOIIBIO BCTPOEHHOW B 3aps/IHOE YCTPOMCTBO CUCTEMBI BO31YIIHO-
ro OXJaXJACHUs OH OO0AyBaeTcsi MOTOKOM CBEXKEro BO3AyXa. JTO 3HAYUTEIBHO
COKpAIllaeT BpeMs 3apsJIKH, TaK KaK aKKyMYJISITOp 3apsibKaeTcsl TOJIbKO IIPU TeMIIe-
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patype B auamnazone oT 0 1o +45 °C, yro HeoOX0aUMO sl O0eCTIeUeHUs TUTEIb-
HOT'O CPOKa CITy>KOBbI aKKyMYJIATOpa.

9)
a—AL 1115 CV; 6 —AL 1130 CV: ¢ — AL 1820 CV; 2 — AL 1860 CV, 0 — AL 3640 CV

Pucynok 2.12 — 3apsonvie ycmpoiicmsa oas Li-10n akkymyismopos
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TexHnueckne XapaKTePUCTUKU 3apsSIHBIX ycTporcTB mis Li-lon akkymys-

tTopoB Bosch npusezaens B Tabmuiie 2.3.

Tabnuna 2.3 — TexHuuecKkne XapaKTEPUCTHKH 3apSIHBIX YCTpOcTB st Li-lon akkymynsTopoB

Bosch
AL 1115 AL 1130 AL 1820 AL 1860 AL 3640

CV CV CV CV CV
Hanpspxkenne nura- 230 230 230 230 230
Hus, B
3apsiHOE HATPSDKe- 3,6-10,8 10,8 14,4-18 14,4-18 36
Hue, B
3apsaHbId TOK, A 15 3,0 2,0 6,0 4.0
Jonyctumblit qua- ot 0 go +45 | ot 0 no +45 | ot 0 o +45 | ot 0 no +45 | ot 0 mo +45
Ma30H TeMIepaTyphbl
nipu 3apsiake, °C
["aGapuTsr 170x123x68 | 150x115x82 | 195x130x82
(A x I x B), Mmm
Bec, kr 0,4 0,5 0,8
AKKyMyJIATOD Bpems nonnoti 3apsaoxku npu memnepamype +20 °C, munym
-1,3-1,5 A-u. 65 35 50 25 45
—2,0 Ay, - 45 65 35 45
—2,6-3,0 A - 65 95 35 60
— 4,0 Ay - - 125 45 80
-50Aq - - - 65 -
—6,0 A - - - 65 -

PacmmmdpoBka 0003HaueHNH 3apsAAHBIX ycTpoiicTB BOSCh npuBeneHa B npu-

JIO)KEHUU A.
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3 AKKYMVYJATOPHBIE TEXHOJIOI'MHA

3.1 TexHoJIOTHSI AKKYMYJIATOPHBIX 3JIEMEHTOB

AKKYMYJSITOPHBIC JIEMEHTBI B 3JICKTPOMHCTPYMEHTAX IMOABEPTAIOTCS CIIe-

[IUATBHBIM Harpy3kam. TUTTUYHBIE BBl HATPY30K:
—  BbICOKUL MOK pA3psOKu npu OJ0KUposKe 08ueamelis;
—  BbICOKASI MeMNepamypHas Hazpy3Ka npu 3apsoke u paspsoxe;
— subpayuu.

YToOBl yBENMYHUTHh CPOK SKCIUTyaTaIldd, KOHCTPYKIHS aKKyMYJSITOPOB JIsI
AJIIEKTPOUHCTPYMEHTOB JIOJDKHA OBITh pa3paboTaHa C Y4ETOM MEpPEUUCIEHHBIX
Harpy3oK.

Jlonycmumotii mox. CepTudUUUpPOBAHHBIE MPOU3ZBOJUTENN MPUMEHSIOT
B aKKYMYJISITOPHBIX HHCTPYMEHTAX «3JIEMEHTBI, pACCUUTAHHBIE HA OOJIBIIYIO CHITY
TOKa». brarojgapsi KOHCTPYKIIMH 3JIEKTPOJIOB, OHM CIIOCOOHBI KakK OTAaBaTh, TaK
Y IOTPEOIISITh BHICOKH 3apsiIHBIN TOK.

Pacnpeoenenue memnepamypul. AKKyMyJIsSITOpHBIE OaTapen COCTOST U3 He-
CKOJIBKHAX aKKYMYJSITOPHBIX JJIEMEHTOB, PAaCIOJIOKCHHBIX B OJHOM KOpITyCE.
Korma pedb uaer o BBICOKOM HaNpsOKCHUH aKKyMYJISTOpa, KOJTUYSCTBO aKKyMYJIs-
TOPHBIX AJIEMEHTOB MOXET JOCTUTATh AecATH. [Ipy TakoM KOJTUYECTBE 3JIEMEHTOB
B aKKyMYJISITOPE T€ SYEHKH, KOTOPhIE HAaXOMATCS B IIEHTPE KOPIyca, MOIBEPraroT-
csi 6oree CUIIPHOW HArpys3ke, 4YeM JJIEMEHTHI Ha CTEHKaX KOpIlyca aKKyMyJsiTopa.
COOTBETCTBEHHO, IIEHTPAIbHBIC aKKYMYJISITOPHBIE 3JIEMEHTHI TIOIBEpratoTcs u 00-
Jiee BBICOKMM TEeMIEpaTypHbIM Harpy3kam. UToObl pacmpenenuTh TeMIepaTypy
PaBHOMEPHO U Pa3rpy3uTh LIEHTPAJIbHBIC SUCUKH, CEPTUPHUITMPOBAHHBIE TTPOU3BO-
JTUTEN Pa3MENaloT B aKKyMYJISITOpaX 3JIEMEHTHI BBIPABHUBAHUS TEMIIEPATYPHI.
B pesynbraTe Temio nepepacnpeaessieTcsl Ha KpaitHue aKKyMYJISITOPHBIE DJIEMEH-
ThI ¥ U€pPE3 HUX OTBOJUTCSI.

[Tomyyennast 6osiee paBHOMEpHasi TEIJIOBas Harpy3ka BCEX aKKyMYJSTOP-
HBIX D3JICMEHTOB TIOJIOKUTEIBLHO BO3ICHCTBYET HA 3apsaKy M paspsaKy U, TeM
CaMbIM, CYIIICCTBEHHO YBEIIMYMBACT CPOK CITY>KOBI aKKyMYJIsATOpA.

Huknuueckuit cpox cyxncovl AKKyMyaamopos
Yuciio BO3MOXKHBIX LIUKJIOB 3apsiIKU M Pa3pAIKU aKKyMYJISITOPOB 3aBHCHUT
oT o0siactu mpuMeHeHus. [1oaToMy ciietyeT yuduThIBaTh clieaytouue GakTophbl:
— meopemuyecKoe YUcio Yukioe,
— npakxmuueckoe 4ucio Yukios.

Teopemuueckoe yucno yuxnoe. [IpousBoauTeNn akKKyMyJIsTOPOB OMpe/e-
JSI0T MaKCUMAJIbHOE TEOPETUYECKH BO3MOXHOE KOJIMYECTBO LHKIOB 3apsi-
KU/pa3pslIKU pe3yJibTaTe MPOBEAEHUSI TECTOB B JJAOOPATOPHBIX YCIOBUSAX. DUPMBI-
POU3BOJIUTENN AKKYMYJIATOPOB (2 TakKe MPOU3BOAMUTENHU 3apsIIHBIX YCTPOMCTB)
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YKa3bIBAIOT HA aKKYMYJSITOPAX, UCIOJb3YEMbBIX B JJIEKTPUUECKUX UHCTPYMEHTAX,
TeopeTudeckoe urcio 1ukioB 6oiee 1000.

Ha npakTtuke ycioBusi, Ipu KOTOPBIX MPOUCXOJAT LUKIIBI 3apsiiKu/ pa3psi-
KU, TIOJIBEPKEHBI U3MEHEHUSIM. AKKYMYJISITOPHBbIE HHCTPYMEHTBI TIPHU MCIIOJIb30Ba-
HUU B OOJIBIIMHCTBE CIy4YaeB HCIBITHIBAIOT MOBBIIICHHYIO HArpy3Ky. TUMUYHBINA
pUMEpP — CBEPJICHUE U 3aKpy4YMBAHUE IIYPYTOB, NMPU KOTOPBIX 3a4acTyi0 OJOKH-
pyercst nBurareiab. OJHOBPEMEHHO C 3TUM 0O0pa3yeTcsi HeIOMyCTHUMO BBICOKUMN
TOK, KOTOPBIN SIBJISIETCSI MPUYMHOM MPEXKIECBPEMEHHOTO H3HOCA aKKyMyJaTopa.
Eme ogHOM IPpUYMHOM TaKOrO M3HOCA BBICTYIIAET HEPETYISAPHOE OYMILECHUE KOH-
TaKTOB aKKyMyJisiTopa. Bo3HUKaromMe B pe3ysibTaTe MepeX0qHbIE€ CONPOTUBICHUS
00pa3yIoT TemI0, KOTOPOe HEOIArONpUsATHO BIHMSIET Ha CPOK CIY>KOBI aKKyMyJisi-
topa. Ha nmpaktuke oObIYHA cUTyallUs C TIyOOKOUW pa3psaKod akKKyMyssiTopa, Ko-
I71a JBUTATENb MOJHOCTHIO OCTAHABIMBAETCA. JTO HEOJIArOMPUATHO BO3JIEUCTBYET
Ha MPOJIOJKUTEILHOCTh IKCIUTyaTallui akKymyJsiTopa. Takum oOpa3om, Koidye-
CTBO ITUKJIOB 3aPSIKU/Pa3psIKU HA IPAKTUKE HAMPIMYIO 3aBUCHUT OT MOTPEOUTEIISI.
Yare Bcero cpok Ciay»KObl aKKyMYJISITOPOB PaBEH, 32 HEKOTOPHIMU HUCKIIFOUCHHUSI-
MU, 400-700 ukiioB. B oueHb HEOIATOMPUSATHBIX YCIOBHUSIX OH MOXKET COKPATUTh-
csl.

Luxn 3apsaoa akkymynamopuou 6amapeu. 1lukin 3apsia 3aBepiiaercs, Korjaa
BBITIOJIHAETCSI OAWH TIOJHBIA 3apsall ¥ pa3psii aKKyMyJsTOpHOro Oioka. 3Hayu-
TEJIbHOE COKpAIllEHHE MPOJOJIKUTEIBHOCTH paOOThI MOCIE 3apsiia CBUETEIbCTBY-
€T O CTAPEHUH aKKYMYJISITOpa U YKa3bIBaeT HA HEOOXOAUMOCTb €r0 3aMEHBI. .

B nonumanuu Bosch yuxn sapsioa oznawaem noanocmoio 3apsscams akky-
mynamopnyio oamapeio om 0 % 0o 100 % u cnosa paspsscams 0o 0 %. Ecnu ak-
KyMYJIITOpHasi 0aTtapes OyIeT 3apsoiceHa moabKo 4acmuyHo, To 0yJIeT UCIO0JIb30-
BAThCS TOJBKO COOTBETCTBYIOIIMM LUK pa3psaaa. To, Kak 4acTo akKKyMyJISITOPHBIN
OJIOK MOXKET OBITh TTOMEIIEH B 3apsHOE YCTPOWCTBO, 3aBUCUT OT TOJIb30BATEIIS
(manpumep, 3apsa 1o 10 % oznauaer 0,1 mukia 3apsia).

Ecnu akkymynaropHas 6arapes Bceraa yacmuuHo 3apsiKaeTcsi TakuM oOpa-
30M, 1000 muxioB OyayT o3Ha4yaTh, YTO aKKyMYJSITOpHas Oarapesi MOMellanach
B 3apsigHoe ycrpoiicteo 10 000 pas.

Bvixoo akxkymynamopuuix 610k08 uz cmpos. Ha akkymynsTopHble OJOKH
OKa3bIBAIOT BJIMSHUE J1BAa (paKTOpa CTAPEHUS:

1. Pacuemmnuwiii cpok ciycoul.

2. Jloneoseunocms npu YukaudeckomM HazpyHceHuu.

PacuetHblif Cpok Cay>KObI O3HA4aeT, YTO AKKYMYJSTOPHBINM OJIOK TepsieT
MOILIHOCTh ITPOCTO C TEUEHUEM BPEMEHHU, HAUMHASA C MOMEHTA U3TOTOBJICHUS, U3-3a
OKHUCJICHUS] MaTEpUAJIOB B JIeMeHTe OaTapeu.

JIoATOBEYHOCTh MPU LUHUKIMYECKOM HArpy»XE€HUU I0Jpa3yMeBaET, YTO, TaK
KaK KOJMYECTBO IMKIIOB 3apsa-pa3psi YBEIUUYUBACTCS, TO aKKyMyJiATOpHas Oara-
pes MOCTENEHHO TePSieT EMKOCTh. Kakblii UK 3apsa-pa3psi BbI3BIBAET MEXAHU-
YECKOE HaIPsHKEHUE B AJIEMEHTax O0arapen, KOTOpoe, B KOHEUHOM CYETE, pa3pylia-
€T DJIEMEHT OaTapeu.
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XpaHnenue TumMuti-UOHHBIX AKKYMYJIAMOPHLIX 0710K08. JINTUH-UOHHBIE aKKY-
MYJIATOpHBIE OaTapeu Jaydiie XpaHutb npu temmeparype 10 +20 °C u npu HU3KOH
BJI&KHOCTU. UeM BbIIIE TEMIIEpaTypa U BIAXKHOCTb, TEM OBICTpEE MPOUCXOAUT ca-
Mopaspsa. Kpome toro, neped xpanenuem aumuii-uoHHbll aKKYMYJIAMOPHbLU OJIOK
He_00/12iceH_Ovlmb noaHocmbio 3apsaxcet. 110THOCTBIO 3apsKEHHbBIE 3JIEMEHTHI Oa-
Tapeu MMEIOT 0oJiee BBICOKHM YPOBEHb BHYTPEHHEH aKTUBHOCTH, YTO MPHUBOJIUT
K 0oJsiee OBICTPOMY CTapEHUIO 3JIEMEHTOB OaTapew.

OcobenHocmu auMuli-UOHHO20 AKKYMYJIAMOpHo2o Onoka. JInTuiA-noHHBIN
aKKyMYJISITOPHBIN OJIOK MMeeT JUIMHHBbIE KpacHble MiiacTMaccoBble masbl. Korma
AKKYMYJISITOPHBIN OJIOK 3apshKaeTcs WM Pa3psyKaeTcs, OH OOBIYHO HAarpeBaeTcs.
JINMHHBIE Ma3bl NPEJHA3HAYEHBI JJI YBEJIIMYECHUS IUIOIAAN IMOBEPXHOCTH U Clie-
JAHBl U3 CIEIUATbHON TEIIONPOBOIAIICH IJIACTMACCHI. DTO MOMOTAET yAEpPKU-
BaTh NMPUEMJIEMBIN HHTEPBAJI TEMIIEPATYP aKKyMYJISITOPHOTO OJIOKA.

3.2 Moayasb 1 «JIlutnii-uonHasi TexnoJiorusi Boschy

Y4eOnblit MaTepuad 1

3.2.1 Oco0eHHOCTH AKKYMYJISITOPOB

B 3aBucuMocCTH OT 1€ U 001aCTH IPUMEHEHUS aKKYMYJSITOPHBIE OaTapen
JOJDKHBI COOTBETCTBOBATh Pa3IMYHBIM TPeOOBaHMUSIM. AKKYMYJISATOPHBIC OaTapen
or Bosch pasmuuatorcss mo TpéM CTyIeHSM KadecTBa, KOTOPbIE 0003HAYAIOTCS
cumBosiamu DIY, SD, HD. Ux ocHOBHBIC pa3nuuns — EMKOCTh, CPOK CITY>KOBI, J0-
MyCTHMasi Harpy3ka | IeHa.

CryneHu KadyecTBa aKKyMYJISTOPOB B 3aBHCHMOCTH OT TMpeArojaraeMou
Harpy3ku (pekuMa paboThl) Ha AJIEKTPOUHCTPYMEHTHI IPUBEIeHBI B Tabmuie 3.1.

Ta6muma 3.1 - CryneHu kadecTBa akkKyMyJsiTopoB ot Bosch

Crynens Ha3nauenwue
KauecTBa

DIY Do it yourself (/[ns 0oomawnux macmepos)
Henoporue akkymynsiTopHble OJ0KH HU3KOM EMKOCTH s IETKUX YCIOBHi pabo-
ThI, JUIsI BHITTOJIHEHUS! HEPETYISIPHBIX (3MM30/IMYECKUX) paboT Mo TIOMY

SD Standard Duty (/[ns Hopmanvrozo peacuma pabomot)
AKKYMYJISTOPHBIE OJIOKH CpeiHeil EMKOCTH T CTaHAAPTHBIX TpeOOBAaHUI 1 JIET-
KHUX paboT B MpoeCCHOHATBLHON 00JIACTH: 3aBOPAYMBAHHUS IIIYPYIIOB M CBEPJICHUS

HD Heavy Duty (/[na mascénozo pexxcuma pabomut)

AKKyMYJSTOPHBIC OJIOKH BHICOKON TPOU3BOAUTEILHOCTHU TSI BHITIOTHEHHUS TSKE-
JIBIX, PETYISIPHBIX pa0boT B podeccroHanbHOM 00acTH, TJie BOCTPeOOBaHbBI IIPO-
W3BOJUTEIILHOCTh U EMKOCTh
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Ha cpok ciyxObl akKyMylJIATOpa BJIHSIOT OOBCKTHBHBIC (Tadymia 3.2)

U cyObeKTHBHBIC (DakTOPHI (Tabmuma 3.3).

Ta6mmma 3.2 — O0beKTUBHBIC (HAKTOPHI

®dakTop Bo3neiictBue
Co BpeMeHeM 110001 aKKyMYJISITOp CTapeeT, HE3aBUCUMO OT TO-
Crapenue ro, UCTHOJb3yeTcs OH uiu HeT. CleACTBUEeM STUX U3MEHEHUH 5B-

JISIFOTCSI IOTEPU HAIPSDKEHUS U EMKOCTHU.

XUMUYECKUH MPOoLECC

Co BpeMeHeM U B MPOIIECCE UCIOJIb30BaHUS BCE MaT€pUaIbl
noABepraroTcs Kopposzuu. CiieICTBUEM 3TUX U3MEHEHUH SBIIsI-
FOTCS IIOTE€PU HAIIPSKEHUS U EMKOCTH.

Brickixanue QJICKTPOJIUTA

Co BpemMeHEeM U B IIPOIIECCE UCIIOIB30BAHUS JICKTPOJIUT TEPSIET
Biary. ClieICTBUEM 3TUX U3MEHEHUH SBJISIOTCS MOTEPU HAIPsI-
JKeHHUS 1 EMKOCTH.

HenpepriBHas neperpyska, U Mociie 3TOro BBICOKHE TEMIIEPATYpPbl aKKyMy-
JSATOPHOM Oaraper M YacCTHYHBIE pa3pslbl/3apsabl MOTYT MPUBECTH K MOTEpe

HaIpPsHKEHUS U EMKOCTH aKKyMYJIATOPHOM OaTapeu.

Tabnuna 3.3 — CyObeKTUBHBIE (PAKTOPHI

daxrop Oran nposBICHUS Binsanaue Ha cpok
CITY>KOBI
aKKyMYJIATOpa
Be100op anekTpoMHCTpYMEHTa U akkyMy- | B 3aBucuMocTH OT npeario- CliIbHOE
JSITOpa JIaraeMoTO MCIOJIb30BAHHS
Bb100p 37€KTPOMHCTPYMEHTA U aKKYMY-
p p Py My CnumkoMm cnaboe Cnaboe
JSITOpa
Harpy3ska akkyMmynsiTopa BeaeJICTBHE
Py yMYIBITOp g 3aBopayrBaHUeE IIYpPYIIOB,
pa3IMYHBIX YCIOBHU PUMEHEHUs (Kaca- .
. CBEpJICHHE OTBEPCTHI He- CunbHOE
eTcst ToNbKO akkymysisitopoB NiCd u GONBIIONO HAMETDA
NiMH) p
Harpyska akkymynsiTopa BCeICTBHE
Py yMY . p [Iunenue, ynapHoe cepiie-
Pa3IMYHBIX yCIOBUH MPUMEHEHUs (Kaca- o
. HUE OTBEPCTHH OOJIBIIOrO Cnaboe
eTcst ToJbKO akkyMyssitopoB NiCd u MaMeTpa
NiMH) P
[Tpornecc 3apsnku (3dpdexr namsTn) (ka- [TonmHOCTBIO pa3psikeH / CHIbHOE
caercs akkymyssitopoB NiCd u NiMH) 3apsKeH
[Tpornecc 3apsnku (3¢dpdexr namsTn) (ka- YacTuuHo paspsikeH / CraGoe
caercs akkymyssitopoB NiCd u NiMH) 3apsKeH
MexaHndeckas Harpy3ka Hopwmanbhas skcruryaranus CuiibHOE
OKCIUTyaTanus B )KECTKUX Cnaboe

MexaHn4deckasi Harpy3Ka

YCIIOBHSIX
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bnaromapsi yHUKanpHOW TEXHOJOrMH 3amuThl OT neperpeBa Bosch Cool-
Pack siueiiku JTUTHH-MOHHBIX aKKyMYJISTOpPOB Hampsbkenuem 14,4-36 B omnrtu-
MaJbHO 3alllMILIEHbI, TOTOMY YTO MPOBOJAAIIMNA MaTepuall (KpacHble pedpa oxJia-
KICHUS, paauaTop) Ha HUXKHEH cTOpoHE 3(PPEKTHUBHO OTBOJUT BO3HHUKAIOIIEE
TEIJI0 HApY>Ky HEMOCPEICTBEHHO Yepe3 HUKHIOK YacTh Kopiryca (puc. 3.1a) u Tem
CaMbIM MPEAOTBPAIAET BO3MOXKHBIN MEPErpeB aKKyMYJISITOPHBIX 3JIEMEHTOB, OJia-
rojilapsi 5TOMy B JIBa pasza yBEIMYMBAETCS CPOK CIIYyKObl akkymyssatopoB. Kpome
TOT0, MHHOBaMOHHBIE akKymysssTopel CoolPack émkocteio 2,0 A-u, 4,0 A-g, 5,0
A-gu 6,0 A-u oGecnieurBalOT yBETMYEHUE MTPOJIOJKUTETLHOCTH pabOoThl HA OJHOM
3apsiike 10 65 %.

FLEXIBLE

POWER SYSTEM

LT ey

5,0Ah
18 Li-lon

Standard-Akl

0)
a — kopnyc ¢ cucmemoti 3aujumul om nepezpesa CoolPack; 6 — cmanoapmuwiii kopnyc

Pucynok 3.1— Texnonoeus zawumol om nepecpesa CoolPack
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VY 3JeMEHTOB JTUTHUH-MOHHBIX aKKyMYJSTOPOB CO CTaHIAPTHBIM KOPITYCOM
HPOMCXOIUT CBEPXBBICOKOE TEILIOBBICIICHUE (puc. 3.16).

JIns TUTUR-MOHHBIX aKKyMYJISTOPHBIX HMHCTPYMEHTOB BOSCh paspaborana
ruOkas cucrema nutanus Flexible Power System (puc. 3.2), nmo3Boistomas BbI-
OpaTh JUIS OJHOTO KJIacca HAMPSOKCHHs aJalTHPYEeMbIe MO0 YHEPTOEMKOCTH aKKy-
MYJISITOPHBIEC OJIOKH:

— XL (wru Premium) mist BRICOKOIPOH3BOAUTEILHOM paOOThI M JJIHUTCIHHOTO

BpPEMEHU pabOTHI Ha OJTHOM 3apsjiKe;

— Compact mis onTUMaIbHOTO y100CTBAa MCIONB30BaHMUS M KOMGPOPTHON pa-

OOTHI.

AkkymynsaTop XL Axkymynatop Compact
AKKYMYTIATOPHLIA BROK ANS F L E x I B LE AKKYMYNATOPHLINA BMOK € ManbIn
BLICOKONPOM3BOAUTENEHOW PadoThl BECOM ANA ONTUMANbHOO

W A0ONroro BpemeHu padoTel Ha OWER SYSTE M yA00CTBa UCNONb20BAHKA W

00HOW 3apAake S feENEEEEEENN ¥omdopTHOW paboTsl

Pucynox 3.2 — l'ubkas cucmema numanus Flexible Power System

AKKyMynsTOpHBIE 0510KH EMKOCTBIO 1,3 A4, 1,5 A-u unu 2,0 A-4 oTHOCATCA
K Kkjaccy «Compacty, a akkyMmyJaTopHble 0JI0kH EMKOCThIO 2,6 A4, 3,0 A-u wiun
4,0 A-u — k wiaccy «Premiumy. AKKyMyJSATOPHBIH OJIOK C OOJBIION EMKOCTBHIO
Mo3BOJIsIET paboTaTh OoJjiee MPOAOKUTEIHLHOE BpeMsl, TO €CTh Ha OJHOU 3apsKe
MOJKHO 3aBUHTHTH OOJIbIIIE BUHTOB WJIM MPOCBEPNIUTH OoJbilie OoTBepcThid. M3-3a
OOJIBIIIEr0 YHKCIIa PJIEMEHTOB OaTaper aKKyMYJISTOpHbIe 0ok «Premiumy 0oiib-
mIe, TsShKellee M IOpoXKe, YeM aKKyMmyssiTopHbie 051oku «Compacty. Tlons3oBaTens
MOJKET BBIOpaTh, KaKOW aKKyMyJISTOPHBIH OJOK WCHOJIB30BaTh B TMpeaenax
UCIIOJIb3YEMOT0 KJlacca HalpsKEeHHUS.

ACCOPTUMEHT JUTUI-UOHHBIX aKKyMYJSITOPOB C THOKON CHUCTEMOMW MUTAHMS
Flexible Power System npencrasien Ha pucyHke 3.3.
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Pucynox 3.3 — Accopmumenm Li-lon axkymynsmopos ¢ Flexible Power System

3.2.2 APT-XxBOCTOBHK aKKYMYJISITOPHOTO 0JIOKA

s NiCd- u NiMH-akkymysitopoB Bosch paspaborana crnienrasibHast KOH-
taktHas rpynna APT (Akku Pack Top) (puc. 3.4). JlaHHas KOHTaKTHas TpyIna
BCETJ]a TapaHTUPYET MPABUIHHOCTH MOJKIIOUEHHUS aKKyMyJsATOpa K 3apsaHOMY
YCTPOUCTBY WIIM DJIEKTPOMHCTPYMEHTY, BCTPOCHHOE KOJMPOBAHUE HCKIIIOYAET
BO3MOKHOCTh HEMIPaBUJIILHOTO COCMHEHHS U, TAKUM 00pa3oM, HECOOJIIOICHHS TIO-
JSPHOCTH.

Baxxneiimmmu 351eMeHTaMu KOHTAKTHOU rpynmbl APT sBisitoTcs:

o xoumaxm NTC (oTpunateinbHblid TeMiepaTypHbiii ko3 duiment). Ha akky-
MYJISTOPHOM 3JIEMEHTE, KOTOPBI B peKUME 3aps/IKM HarpeBaeTcsi 0oJIblie
BCET0, HAXOAUTCS JATUYUK TEMIIEPaTyphl, KOTOPHIA OMpEesieT TeMIepaTy-
py dJIeMEHTa U NepeacT U3MEPEHHOE 3HaUeHHe TEMIEPaTyphbl Ha 3apsiiHOe
yCTpOHCTBO. B 3aBUCHMOCTH OT TOTO, SIBIISICTCA JIM TEMIIepaTypa B paboyeit
00JacTU CIIMIIKOM HU3KOW WJIM CIUIIKOM BBICOKOH, 3apsiAHOE YCTPOIMCTBO
HAcCTparBaeTcsl Ha HanboJiee OJaronpUsITHBIN PEXXUM 3apsIKU.
3apsiiHOE YCTPOMCTBO U3MEPSIET TEMIIEPATYPY B aKKYMYJISITOPHOI OaTapee:

— 0215 pe2yauposaHus 3apsaoHo20 moka,

— 07151 Npepvl8aHUs NPoyecca 3apsaoKu.

® K0O0upogoumwvlli konmaxkm (KOHTakT KoaupoBaHus). CHyXUT Ui mepenadyu
JTAHHBIX MEXKIY aKKYMYJISITOPOM U 3apsAIHBIM yCTPOMCTBOM. B 3aBucHMOCTH
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OT TUINA U KOHCTPYKIIMU aKKyMYJISITOpA B 3apsA/IHOE YCTPOMCTBO MOCTYMHaeT
uH(popMaIUs O TOM, KaKUM JIOJDKEH OBITh PEKUM 3apsAKU U 3apsIHBIN TOK:
pacrno3HaBaHue TUNa 0aTaper U ONTUMaJIbHOE YIPaBIEHUE MPOIIECCOM 3a-
PALKH.

KOHmakmul naoc-vunyc. Yepes 3TH KOHTAaKThl UAET MOTOK HEPTUH OT 3a-
PATHOTO YCTPOMCTBA K aKKyMYJISITOPY WJIM OT aKKyMYJISITOpa K 3JEKTPOUH-
CTPYMEHTY. 3aMbIKaHHE KOHTaKTa MPOUCXOIUT C BHYTPEHHEH W BHEIIHEH
cTopoHbl. TakuM 00pa3oM, Ha KaXKAbIA TOJIOC TMPUXOAUTCS JBONHON KOH-
TaKT JIJIs TIepenavu O0JIBIIOro ToKa (KpaTKOBpeMeHHas Harpy3ka 10 80 A).
Munycoeou konmakm HOXEBOTO THIa 00eCNeYnBaeT KOHTAKT C 00eHUX CTO-

POH 1 00eCIIeUnBAET:

nepeoauy 601bLULO2O MOKA,

ONIUMENbHBIU CPOK CLYHCODL;

NJIACMUKOBYIO 3aUUmy om KOPOMKO20 3AMbIKAHUSL.

ONYUOHHbIU KoHmakm (ONOJHUTEIbHOE KoaupoBaHue). CiyXKUT 1 nepe-
Jla4d DJIEKTPOMHCTPYMEHTY JaHHBIX 00 OMpEeICHHBIX CBOMCTBAX M COCTO-
SHUSAX aKKymyJsiTopa. TakuM oOpa3oM, OH CITY)KUT JiJIi OOMEHa JTaHHBIMH
MEXKTy aKKyMYJISITOPOM M HHCTPYMEHTOM:

— obecneuusaem npasuUIbHYI0 6CIMAGKY 8 UHCIMPYMEHM;
— obecneuusaem NPAsUILHYIO KOMOUHAYUIO DTIEKMPOUHCMPYMENMA U 3APAOHO-
20 ycmpoticmea.

1 —xoumaxm NTC; 2 —xonmaxm KoOupoeanus; 3 — ni0Cco80l KOHMAaxKm, 4 — MUuHycogou

Pucynok 3.4— Cucmema kpennenus akKymyasamopHoz2o 61oka. ecmaguas cekyus APT

KOHmMaxkm; 5 — onyuoHHblll (0ONOJHUMENbHbLIL) KOHMAKM
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3.2.3 Tunbl ABUTaTENEll AKKYMYJISITOPHBIX HHCTPYMEHTOB

IIpuBoaHbBIE 3JIeKTPOABUTATENN. B 3aBUCUMOCTH OT 00JIaCTH MPUMCHCHHS
JIBa Pa3IUYHBIX TMPHBOJHBIX 3JICKTPOJBUTATEIIS 3aHSIIHM JIUAUPYIOMICE MOJOXKCHUE
JUTSI ICTIOJB30BAHMS B AKKYMYASAMOPHLIX Opesx s podecCHOHAIOB:
— 0sueamenb NOCMOSAHHO20 MOKA ¢ NOCMOSHHbIM MASHUMOM 0/ pabomsl om
AKKYMYIAmMopa,
— becwémounwviti EC-0sucamens.

JIBUraTe/ M MOCTOSIHHOTO TOKA. J[BUTATEeNN nOCMOsIHHO20 MOKA C BO30YXK-
JICHUEM OT MOCTOSIHHBIX MAarHUTOB (puc. 3.5) MOYTH UCKITIOYUTEIBHO HCIIOJIb3YIOT-
Csl B OCHOBHOM OJ151 AKKYMYJISIMOPHBIX Opellel.

JIBurarenu moCTOSHHOTO TOKAa C MOCTOSSHHBIMU MarHUTaMH, IIPHU 33JIaHHBIX
rabapurax, UIMEIOT OYCHb XOpolmid Ko3dduuueHt nmomesnoro aevicteus (KITJT).
[TocTostHHBIE MATHUTHI HEOOIBIIOTO 00BEMA MOTYT OBITh U3rOTOBJIEHBI C OOJIBIION
MarHuTHOM MPOHUIIAEMOCTBIO, OJarojaps 4eMy pa3Mepbl ABUTATENs TaKXKE OCTa-
IOTCSl MAJICHBKUMU. XapaKTEPUCTUKU KPYTSIIEr0O MOMEHTA OYeHb OJ1aronpusTHbIC,
IIPU HArpy3Ke 4uci0 060pomo8 CHUNCAEMCsl He3HAUUMETbHO.

Jnst akkymynsasmopusix uHCmpymenmog WCHONb3YIOTCS Ogueament 3axKpol-
mozo tuna. OHM HEOOJBIINE IO Pa3MepPy U UMEIOT 3aKpbIThid Kopryc. [IIkuB BeH-
TUWISTOpa PAcIookKeH B Kopityce. biarogaps MajibiM pazmepaM meniogvloeneHue
U 0X21a24¢c0aruas CnocoOHOCMb YTHX IBUTATEIICH HUZKU.

Buumanue! AxKymynamopuvie uHcmpymMeHmvl HeIb3A NEPePpylHcamp,
U OHU HUKO020a He 00JHCHbL mePAMmb 000pombl.

n * YacToTa BpalleHWs Ha XONOCTOM XOAy
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Harpyaka M
7)) 0)

a — HAZcpy304Hasl xapakmepucmuka, 6 — cxema 6036)/9%‘087-114}1 NOCMOARHbIM MACHUMOM

PucyHOK 3.5 —ﬂeuzameﬂb NOCMOAHHO20 MmoOKa ¢ NOCMOAHHBIM MAZHUNOM

I[BI/IFaTCJ'II/I IMOCTOAHHOTO TOKa C IIOCTOAHHBIM MAIrHUTOM MOTI'YT pa6OTaTB
TOJILKO OT ITOCTOSSHHOTO ToKa. OHHM BBIﬁHYT N3 CTPOs, €CIIN UX MMOAKIIOYHUTL K UC-
TOYHHKY IICPEMCHHOT'O HAITPAKCHUA.
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Hocmoannvie macnumst. [10CTOSIHHBIE MAarHWTBhl COXPAHSAKOT MAarHeTU3M

B TCUCHHUE JIUTEIbHOTO BpeMeHU. OHM HaMarHWYMBAIOTCA JIMOO MPU M3TOTOBJIC-
HUH, TUOO TPH YCTAHOBKE MOCPECTBOM JJICKTpUUYECKOro Toka. CBOWCTBA U BO3-
MOHOCTh TPHUMEHEHHS TMMOCTOSHHBIX MAarHUTOB OIPEIESIOTCS B OCHOBHOM HX
MaTepuasoM. MarauThl MOTYT OBITh U3TOTOBJICHBI U3 Pa3HBIX MAaTEPHAIIOB, CAMbIC
pacrpocTpaHeHHbIE:

— cmanw,

—  CNJ1A8bl MEMAiios,

— OKCUOHAs Kepamuxa,

— pedKo3emenbHble MACHUMHbIE MAMEePUAbL.

Tunwt Koncmpykyuil oguzamens. J[BUratenu MmocTOSIHHOTO TOKa, KOTOPHIE
UCITIOJIB3YIOTCSl B aKKYMYJISITOPHBIX MHCTPYMEHTAX, Pa3IMYalOTCsl KOHCTPYKTUBHO.
Buapl KOHCTpYKIMI JBUTATEIIA

— 3aKpuimasi;
— omKpvimasl.

VY Kaxxnoro BuAa KOHCTPYKIUM €CTh 0COObIE CBOMCTBA, OJarogaps KOTOPbIM
OH MOAXOAUT JUJISl ONPEJAEIEHHOTO TUITA aKKYMYJIITOPHBIX HHCTPYMEHTOB.

Jeuzamenu nocmosannozo moka 3akpeimozo muna (puc.3.6) maroT BO3-
MO>KHOCTb CO3/1aBaTh MOJHOCTBIO (PYHKIIMOHAIBHOE YCTPOMUCTBO. OHU HUMEIOT J0-
BOJIbHO HEOOJIBILION TUIIOPA3MEP U 3aKII0UEHbI B Kopryce asuratens. KpbuibuaTka
BEHTUJISITOPA OXJIAKIEHUS, €CIM MPEeyCMOTPEHAa KOHCTPYKILUEH, pacrojiaraeTcs
BHYTpPH KOpIyca. DTOT THII IBUTATENSl UCIOIb3YETCS B OCHOBHOM B aKKyMYJISITOP-
HBIX MHCTPYMEHTaxX HM)KHETO U CPeIHEro AuamnazoHa MouHocTH. [IpakTuka moka-
3ajla, YTO >KECTKO BCTPOCHHBIE YTOJIbHBIE HIETKA B JAHHOM CIIy4ae HE BIMSIOT
Ha OOIIUM CPOK CITy>KOBI ABUTATEIIS.

1 —sedywas wecmepus; 2 —kopnyc osucamens, 3 —8eHMUIAYUOHHAS Wellb, 4 —anekmpue-
CKUe KIeMMbl COeOUHEeHUS

PucyHOK 3.6 —ﬂGMZClmeﬂb NOCMOAKHO20 MOKA 3aKpblmoco muna

Jleuzamenu nocmosanno20 moka omkpeimozo muna (puc. 3.7) cHaOXeHbI
OTACIBHBIM POTOPOM (SIKOPEM) M CTATOPOM (IIOCTOSHHBIM MarHUTOM), KKIbIH U3

KOTOPBIX IO OTACIbHOCTH YCTAHOBJICH B KOPIIYCC HHCTPYMCHTA. HOBTOMY JJIA HUX
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TpeOyeTcst Oonbie mMecTa. KpbuibuaTka BEHTWIISTOpA OXJIAXACHUS MOXKET OBITh
JOBOJIBHO IIMPOKOM, O3TOMY 3TH JABUTATEIN MOTYT MOABEPIaThCs BO3ACHCTBUIO
0oJiee BBHICOKOM HempepblBHOM Harpy3ku. [1o 3Toil mpuumHe JBUTATENN MOCTOSH-
HOTO TOKa OTKPBITOIO THIIA HCIOJB3YETCS B AKKYMYJSATOPHBIX HMHCTPYMEHTAX
BEPXHETO IUANa30Ha MOUTHOCTH.

VYronbHbIE MIETKNA B IBUTATENE OTKPBITOrO THIIA CMEHHBIE, TAK KAK B MOIII-
HBIX JIBUTATEJISIX C BHICOKOM HArpy3koil HabOmomaercs OONbIINA U3HOC YTOJIbHBIX
HIETOK.

o —

1 — nepeonuii noowunnuk snekmpoosueamensi; 2 — Kpblib4amKa 6eHMUIAmMopa,; 3 —pomop
(cmanvHOU cepoeyHUK ¢ MeOHOU 0OMOmMKOU), 4 - yeonbHble wemKu, 5 - Koainekmop, 6 - 3a0Hull
NOOWUNHUK dNeKmMpoosucamelis;, 7 —NOJIOCHbLL HAKOHEYHUK (C NOCTOSHHBIM MACHUMOM,)

PucyHOK 3.7 —ﬂeueameﬂb NOCMOAHHO2CO NMOoKa OmKpslmoco muna

Jonycmumble nazpysku snekmpoosuzamereii. Baxueiee npenMyniecTBo
AKKyMYJISITOPHOTO MHCTPYMEHTA — UCKJIIOUUTENIbHOE YA00CTBO Ojaroiaps MajibiM
KOHCTPYKTUBHBIM pazmepaM. ClieoBaTesIbHO, pa3Mep JABUTATENS U, PEXK]IEC BCETO,
pasMep OXJIaXAarollero BeHTWIATOPA HAMHOTO MEHBIIE, YeM, HalpuMmep, y dJIeK-
TPOMHCTPYMEHTOB, Pa0OTAIOIIUX OT CETU. YK€ MOITOMY OHU HE MOTYT OBITh
Harpy>keHnl Tak CWiIbHO. M3-3a mMajoro pasmepa JIBUrartelis TEMIOEMKOCTh TaKHX
WHCTPYMEHTOB 3HAYUTEIHHO HUXKE, MMOITOMY IMPHU OJOKUPOBKE JIBUTATENsT BCIIEI-
CTBUE TIEPETPY3KH «CTOPAHHE» ABUTATENS MPOUCXOAUT HAMHOTO OBICTpee, Yem
B UHCTPYMEHTE, pabOTaIOIIEM OT CETH.

Buumanmue! Bajicneiiuiee npasunio npu ucnonbv3oeaHuu AKKyMyaamop-
HbBIX UHCIPYMEHM 06 — HU NPU KAKUX 00CMOoAmeabCcmeax He 00nycKamso 010Ku-
poeanusn oeuzame!

Becmérounbie EC-aBurarenn

s nosvluenuss npouzgoOUmMenbHOCMU UCHOIb3VIOMCS UHHOBAYUOHHbLE
becwemounvie EC-osucamenu.

becuiémounvie EC-osueamenu Bosch nmo csoemy npuHiuny GyHKIHOHUPO-
BaHUS SIBJISIOTCS AJEKTPOJBUraTEIsIMU TpexdazHoro Toka. st ux paboTsl moCTO-
SHHOE HAMNPSOKEHHUE TPeoOpa3yeTcsi MOCPEICTBOM 3JIEKTPOHHOTO TMEPEKITIOUEHUS
B IIEpEMEHHOE HaNpsDKeHne TpEX(Pa3Horo ToKa (puc. 3.8).
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Heuratemn EC pabGortaror 06€3 M3HOCAa M MOTYT BBIJCPKUBATH BBICOKHE
Harpy3ku. Kpome Toro, mocpeacTBoM 3JeKTPOHHOTO MEPEKITIOUEHUS BBITIOTHSACTCSI
ONTUMAaJbHAS aJanTalysl K pa3IUIHBIM padOUUM peKUMaM.

DC psurarenb EC paBuratenb

EC
moftor,

Hckpenne npu KaxJ10M NEPEKITIOYCHUI DNeKTpOHHAs KOMMYTAIUs

Pucynok 3.8 — Ocobennocmu pabomui 0gucamenet

LIpeumywecmsa mexnonocuu EC. B oTanumne oT TpaAULIMOHHBIX JJIEKTpUYE-
CKUX TpEX(a3HbIX JBUTATEICH C YrOJbHBIMU IIETKaMu, Oecujemourvlie EC- 06u-
eamenu BOSCh He HyXIar0TCS B TEXHHUECKOM 00CTyxuBaHuK U paboratot ¢ KIT/I,
npesbimaronmm 80 % BMecto 00bruHBIX 60—70 % (3a cy€T OTCYTCTBHS MEXaHHUe-
CKOT0 KOHTaKTa INETOK W KoMMyTartopa). Beicokuit KI1/] obecnieunBaeT MeHbIIIHE
noTepu Tera. B pe3ynbrare HHCTPYMEHTBI MEHBIIIE HATPEBAIOTCS M MOTYT pabo-
taTh Ha 30 % nonbiie Ha oonot 3apsoxe. [lomumo 3toro, cucrema Electronic Mo-
tor Protection (EMP) 3awuwaem wHCTpYMEHT om nepeepy3ok:. OHa HEMEIJICHHO
OTKJTFOYACT JIBUTATEIh B CIIydasx, Korjaa oH OJokupyercs. biaromaps Beimenepe-
YUCJICHHBIM 0COOCHHOCTSIM TexHojoruu EC cpox cyocopl akKyMyIsTOPHBIX HH-
ctpymenToB Bosch ¢ EC-gBurarensmMu 606oe Odonbuie, 4eM HHCTPYMEHTOB CO
CTaHJAAPTHBIMU JIBUTATEISIMHU TIOCTOSTHHOTO TOKa. HebombIue pa3Mephl al0T BO3-
MOKHOCTb 0€3 TpyJia padoTaTh STUMH UHCTPYMEHTAMU 8 NOJIOHCEHUU HAO 2010801,
a TaKXKe 8 MEeCHbIX U MPYOHOOOCMYNHbIX MeCmax.

JIuHelika akKyMyJISTOPHBIX MHCTPYMEHTOB ¢ OecmérounsiMu EC- nBurare-
JSIMU TIpUBEJieHa Ha pucyHke 3.9.

Inekmponnoe ynpaesienue oguzameeil HOCMOAHHO20 mokKa. B nipakTuke
WCITOJIb30BAHUS AaKKyMYJISITOPHBIX HHCTPYMEHTOB BaXKHBIN (PaKTOP — yIpaBIICHHUE
nsurateneM. [I[puMeHstoTca Tpu BUa yIIpaBiIeHUS:

— ynpaenenue HanpaeieHuem 8paujeHusl;
— ynpaeéneHue CKopocmuio 8paujeHusl,
— JIeKmMpUYecKull mopmos.

49



Mepdopartop MepdopaTtop
GBH 18 V-EC GBH 36 V-EC Compact
Professional Professional

CeTeBou LLYpynoBepT
GSR 18 V-EC TE
Professional

YaapHble rakoBépTbl
GD> 4/18 V-EC

Pucynox 3.9 — Axkymynsamopmwvie uncmpymenmol ¢ becuémounvimu EC-osuecamenamu

Ynpaenenue nanpaenenuem spawienus. Ilpoie Bcero ynpasisTh Halpas-
JICHHEM BpaIlleHUs B AJIEKTPOJIBUTATENE MIOCTOSHHOTO TOKA C MOCTOSTHHBIM MarHu-
ToM. HampaBieHue BpallleHHss B TaKOM JJIEKTPOIBHUTATENIe 3aBUCUT OT YCTaHOB-
JICHHOM monsipHOCTH. Ha mpakTike HampaBieHUE BpaileHHs MEHSeTCs Ha oOpart-
HOE, €CJIM U3MECHUTH MOJSIPHOCTH aBUratens (puc. 3.10).

T F
o m —Om

@ poTop (AKOpb) E NOCTOAHHbIIA
MarHuT

Pucynox 3.10 — Uzmenenue nanpasnenus epawjenus ana (pesepcuposarue)
osueamensi NOCMOSHHO20 MOKA C NOCMOSHHBIM MACHUMOM
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Ynpaenenue ckopocmuio epawienusn. YnpaBieHrue CKOPOCTBIO B 3JIEKTPO-
JIBUTATeJI€ MMOCTOSIHHOTO TOKA C MOCTOSIHHBIM MArHUTOM MPOUCXOJUT C IMTOMOUIBIO
TaK Ha3bIBAEMOU UMNYIbCHOU MOOYAAyuU. ITO 03HAYAET, YTO JABUTATENb C ITOMO-
IIBI0 JIEKTPOHHOT'O MEPEKIII0YATENs] BKIKOYAETCS W BBIKIIFOYAETCS C BBICOKOM 4Ya-
cToToi. I3MEHEHNE UMITYIbCHOTO OTHOIIEHUS, TO €CTh OTHOUIEHUS BPEMEHU BbI-
KJIFOUEHUSI K BPEMEHH BKIIFOUCHUS, N3MEHSIET CPE/IHEE HANPSIKEHUE HA JBUraTelie,
a TaK)Ke€ CKOPOCTh €ro BpanieHus (4ucio 06opotoB). [Iporiecchl BKIIIOUEHUS U BbI-
KJIFOUEHUSI TPOUCXOSAT HECKOJIBKO THICSY pPa3 B CEKYHIy, YTO Ha MPAKTUKE J1aeT
PaBHOMEPHBIN XOJ1 IBUTATES.

Bwvisod.: Yem kopoue BpeMsi BKIIOUEHUS IO CPABHEHUIO C BPEMEHEM OTKIIIO-
YEHUS, TEM HIDKE YUCIO 00OpPOTOB JBHTaTes. UeM moJbliie BpeMsi BKIIOUCHUS
B CPAaBHEHUU C BpEMEHEM OTKJIFOUECHHSI, TEM BBIIIEC YUCIIO O0OPOTOB.

OTpe30k BpEMEHU paBEH NPUMEPHO OJHOM JAECITUTBICAYHON CEKYHIBI. DTO
O3HAYaeT, YTO B CeKyHAy mpoucxoauT npumepHo 10 000 mporieccoB BKIHOUYEHUS/
OTKJItOUEHHsI. biiaromapst Takol BBICOKOM 4acTOTE CpeAHEE HAMPSHKEHUE, a 3HAYUT,
U YKCJIO 00OPOTOB JABUTATEIIS B ONMMCAHHOM MTPUMEPE HACTOIBKO PABHOMEPHBI, UTO
KOJIeOaHMs HE BOCTIPUHUMAIOTCSI.

Anekmpuueckuii mopmos. Bo Bcex 3NIEKTPOMHCTPYMEHTAX B IHEISIX 0e3-
OIACHOCTH KEJIATeNIbHO HaMyue QYyHKIIMA MOMEHTAIBHOTO OTKJIIOYEHUs: paboTa-
IOIIEr0 UHCTpYMEHTa. [103TOMy MOYTH BO BCEX aKKyMYJATOPHBIX MHCTPYMEHTAX
€CTh TaK Ha3bIBAEMbBIN OeKkmpuyeckui mopmo3. Ero HeNCcTBUE 3aKITIOYACTCA
B TOM, YTO TIOCJIC€ OTKJIFOYEHUS JIBUTATEJSI Uepe3 KOHTAKThI BBIKIIOUATEIIS MPOUC-
XOJIUT 3aKOpayMBaHUE POTOpPA MarHUTa JIBUTATelIsl, OT YE€ro BOBHUKAET MarHUTHOE
10JIe, HANpPaBJICHHOE MPOTUBOIMOJIOKHO HAIMpPABJICHUIO BpameHus (puc. 3.11).
Takum 00Opa3om, IBUTATENb 32 CEKYyH/Abl TOPMO3HUTCS 10 MOJHONH OCTaHOBKHU. JTO
obOecrieunBaeT JOMOJHUTEIbHYIO 0€30MacHOCTh, B YACTHOCTHU ISl aKKyMYJISITOP-
HBIX HHCTPYMEHTOB ISl CBEPJICHUS U 3aKPYy4YHBaHHS.

A 3 ¥ B 3 +
I 5 . .
1 1
o -—

o_

a) 0)

a — ogueameinb NOOKIIOYEH K HANPANCEHUIO, 6 — 0gu2amensd 3amopMoAHceH KOPOMKUM 3AMbl-
KaHuem, 1 —nocmosanHvlll Mazuum, 2 —pomop (KOpb) MacHuma, 3 — nepexandamensd

Pucynox 3.11 — Ilpunyun deticmeust s1eKkmpuiecko20 mopmosa 08ueameis
HOCMOSHHO20 MOKA
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3.2.4 Tunbl nepenay ABUraTesieil akKKyMyJaIITOPHBIX HHCTPYMEHTOB

Tpancmuccus (ot aart. transmissio — nmepenayva, nmepexoj) — yCTPOUCTBO HITH
cucTeMa JIJIs Tiepeiaud BpallleHUus OT JABUTaTesisi K paboyuM 4acTsM MHCTPYMEHTA.
B o01eMm citydyae TpaHcMHUCCHS peHA3HAYCHA IJIs Tepeladl KPYTAIIEro MOMEH-
Ta K paboueMy opraHy, U3MEHEHHUsI TATOBBIX YCHIIMMA, CKOPOCTEH W HAaINpaBlICHUS
IBIDKEHUS. TpaHCcMHCCUs afanTUPYET YacTOTYy BpAIICHUS W KPYTAIIUA MOMEHT
JBUTATENl K TPeOOBAHUSIM TEXHOJOTMYECKOW OCHACTKU TaKUM 00pa3oM, UTOOBI
JIBUTATENIh M TEXHOJOTHYECKass OCHACTKA (YHKIIMOHUPOBAIHA B ONTHMAIBHBIX Pa-
O0ounx pexumax. Kak mpaBmiio, BBICOKasl 4aCTOTa BpAICHUS JBUTATENS JOJHKHA
OBITh YMEHbIIIEHA 0 00Jie€ HU3KOM YacTOTHI BPAIICHUS, MPUYEM OJHOBPEMEHHO
OCYILIECTBIISIETCS MOBBIIIIEHUE KPYyTsIero MoMenta. Kpome Toro, o0i1actsaMu mnpu-
MEHEHUSI TPAHCMUCCUI SIBIISIETCS] PEBEPCUPOBAHUE HAIIPABIICHUS BPAILICHUS U Mpe-
o0pa3oBaHNE POTAIIMOHHOIO JBWKEHUS B IUHEHHOE.

VY cpaBHUTETHLHO HEOONBIIMX JBUTATENICH aKKYMYJISITOPHBIX UHCTPYMEHTOB
OYEHb BBICOKOE YMCIIO 00OPOTOB, Ojarojaps 4eMy JOCTUTAETCS >KeJaeMasi MOIII-
HOCTh. Tak Kak 4yucio 000pOTOB MHCTPYMEHTA (IIMUHIENS) 3HAYUTEILHO MEHBIIE
U HYXEH BBICOKHM KPYTSAIIMA MOMEHT, HYKHO HCIIOJIb30BaTh IMMOHHUKAKOUIYIO
nepeaady. OOBIYHO ISl 3TOTO UCIIONIB3YIOTCS MEepeaun

— yuauHopuyeckas 3youamas,
— nlaHemapuasi,

— pemMeHHas;

—  KPUBOWUNHO-WANYHHASL.

Hununopuueckasn 3youamasn nepeoaua (puc. 3.12a). 3o npocras u aere-
Bas B M3TOTOBJICHUM KOHCTPYKIIMS, NEPeaaéT Yuciao 0o00OpPOTOB OT BEAYIETO XBO-
CTOBUKA Baja JI0 CTOPOHBI OTOOpPA MOIIHOCTH MOCPEACTBOM OJIOKMPOBAHHOU Iie-
penauu B CUHXpOHHOM (0e3 mpocKayib3biBaHus) pexume. COOTHOIICHUE KOJIHYE-
CTBa 3yObEB IIECTEPEH APYT K APYTY OMpeaesieT COOTHOIICHUE Yuciaa 000pOTOB
U KPYTSAILETO MOMEHTA MEXK]ly CTOPOHOM MPUBOJIa U CTOPOHON 0TOOpPA MOIITHOCTH.

3yOuyaras mepempada 3aHUMAET CPAaBHUTEILHO MHOTO MecTa. OOBIYHO npume-
Hsemcs B KPYIHBIX MHCTPYMEHTAaX, TaKUX KaK nNuvl, nepghopamopul, y2io8bvie
WAUGMAWUHBL, HOHCHUYD.

Ilnanemapuas nepeoaua (puc.3.1260). Ilpn aHaIOTMYHONM MOIITHOCTH KOH-
CTPYKIIHS TIJIAHETAPHOU Mepejayll MEHbIIE, YeM Y IUITUHIPUIECKON 3y0uaTon me-
penadu, U CrocoOHa BBIIEPKATh BBICOKHI KpYTAmUNA MOMEHT. E€ KoHCTpyKuus
CJIO’KHEE, TTOATOMY OHa TpeOyeT OoubiuX 3aTpaT. OOBIYHO ucnob3yemcs 6 ope-
JAX-ULYPYNOGEPMAX.
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a — npsamo3yoas yuruHopuyeckas 3youamas nepeoaya; 6 — nianemapuas 3youamasn nepeoada

Pucynox 3.12 — Tunwt nepedau

3youamasn pemennas nepedaua (puc. 3.13). Jlomyckaer juinb HEOOJbIIHE
NepeIaTOYHbIC OTHOIICHUS U 001alaeT TOBOJIBHO KPYIMHBIMU pazmepamu. OaHaKO
TJIaBHOE €€ TIPEUMYIIIECTBO B TOM, YTO OOJIBIIOE PACCTOSTHUE MEKIY OCSIMHU JIETKO
MIEPEKPBIBACTCSI.

1 —3y6uamuiii pemens,; 2 —wecmepHu 3y64amozo pemHsi

Pucynok 3.13 —3ybuamas pemennas nepeoaua

3yOuarble peMHHU COCAMHSIOT B ce0e MpeMMyIIecTBa PEMEHHOTO MPHUBOA
(MpOU3BOJILHOE PACCTOSHUE MEXIY OCSIMH, padoTa C HU3KUM YpPOBHEM IIIyma,
MPAKTUYECKOE OTCYTCTBUE TEXHUUYECKOTO OOCITY>KUBAHUS) C IPEUMYIIIECTBAMU Tie-
pelayu ycuiaus MOpH TOMOIIM T€OMETPUYECKOTO 3aMblKaHUs (OTCYTCTBHE MPO-
CKaJIb3bIBAHMS, MAJIbIC HATPY3KW HA MOJIIUIMHUKY, KaK U B CJIy4ae UCIOJIb30BAHUS
miectepeH). OHM TIpeHa3HAYAIOTCs TS Iepeiadn OOJIBIIION YaCTOThI BpallleHUs U
MO3TOMY YacTO HCIHONB3YIOTCA B MPHUBOAAX DJIEKTPOMHCTPYMEHTOB: pPYOAHKAX,
JICHMOYHBIX WAUDMAUUUHAX.

Kpusowunno-mamynnas nepeoaua (poluascuotiic npueoo). PbraaxxHpie
MPUBOJABI TPEOOPa3yIOT IBIKCHHE BpaIeHUS B BO3BPATHO-TIOCTYMATEIBHOE.
OOBIYHO npumeHAIOmcs 8 1003UKOBbIX NULAX, HOHNCOBKAX U 8 YOAPHOM Npusooe

nepgopamopos.

Ha puc. 3.14 npeacraBiaeHbl CXEMbI PhIYAXKHOTO MTPUBOJAA B SJIEKTPOUHCTPY-
MEHTaX.
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a — KOJIeHYamulil 84/l U WAmyH (nepghopamopwl u 0mootiHble MOIOMKU), 6 — KOJIeHYamblil 84l
U KYIUCA ¢ NOOEMHBIM WMOKOM (10O3UKOBbLE NUIbL); 8 — IKCYSHMPUKOBDLIL MEXAHUM
¢ pvluazom kopooku Hopmona (nepgpopamopul); e — pedykmop ¢ maxosuxom (nepgopamopul,
HOJ#COBKU)

Pucynok 3.14 — Kpugowunno-wamyHnnas nepeoava 8 31eKmpouHCmpymMenmax

bnokuposxka wnunoena (wnunoenvnulit 3amok). BIOKHpPOBKA IIMUHIEIA
MO3BOJISIET OCYIIECTBIIATH OBICTPYIO 3aMEHY CMEHHOTO MHCTpyMeHTa. J1Jis 3aMeHbI
3KUM WHCTPYMEHTA MOXHO OCJIA0JSATh TOJBKO OJHUM KIIFOYOM, & B aBTOHOMHOM
cucrteMme — mpocto pykoil. [loHsTHE «IIMUHAETBHBIN 3aMOK» 0003HAYAET MEXaHU-
YECKYI0 OJIOKMPOBKY IIMUHJIENS 3JeKTpouHcTpyMmeHTa. [nunaensHyro OJOKH-
POBKY MO>KHO BBINIOJHUTH, B 3aBUCUMOCTH OT OCOOCHHOCTEW MOJeNid, BPYUHYIO
WM aBTOMATUYECKHU MPU OCTAHOBKE MAITHUHBI.
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3.2.5 3akpenasirommii maTepuain 1
3aoanue 1.1

|. BbiOepuTe 01MH NPaBWIbHBII OTBET U 00BeIUTE:
1. Ilepen XxpaHeHUEM JTUTUH-UOHHBIA aKKYMYJISTOPHBIM OJIOK pEKOMEHIYETCS:

a) 3apsKarth; 0) He 3apsKaTh;
B) YacCTUYHO 3apsDKaTh.
Otger:

2. JInuHHBIE KpAaCHBIE Ta3bl B JUTHI-HOHHOM aKKyMYJISITOPHOM OJIOKE M3TOTOBIIE-
HBI U3:

a) aTOMHUHUS; 0) chenuaibHON CcTamy;
B) TEIUIONPOBOSIICH MJIaCTMACCHI.
Orser:

3. IIpu BbIMOIHEHHH PAaOOT Ha BBICOTE PEKOMEHAYETCS MPUMEHSATH 3JEKTPOUH-
CTPYMEHT C aKKyMYJISITOPHBIM OJIOKOM KJlacca:

a) XL; 6) Compact,;
B) Premium.
OTBerT:

4. JIBurateny MmoCTOSSHHOTO TOKa OTKPBITOTO TUIIA UCTIOJIB3YIOTCS B aKKyMYJISITOP-
HBIX MHCTPYMEHTAaX C KaT€rOpuer MOIIHOCTH:

a) HIDKHEH; 0) cpenHei;
B) BBICOKOM.

Ortser:
I1. BoiOepuTe HeCKOJBKO NPABUWIbHBIX OTBETOB
1. ®akTOopHI, BAUSIONIME HA CPOK CITYKOBI aKKYMYJIATOpA.
a) CTapeHue; 0) XUMHYECKHUI MPOIECC;
B) BBICBIXaHHE DJIEKTPOJIUTA.

Ortser:
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2. Ocobennoctu Oeciérounbix EC-nBurareieu:

a) YBEJIMYCHHBIM CPOK CIY)KObI WH- ©0) HE HYXIAIOTCS B TEXHHYECKOM 00-
CTPYMEHTA,; CITy’)KUBaHUH;
B) Huskui KII/I.
Otser:

I11. JonosinuTe mpeasio:keHue HegocTaomel nHpopmanueii:
1. Hukmom 3apsiia akKKyMYJISITOPHOW OaTaped CUMTaeTCs, KOTJIa BBIMOJTHSIETCS

OJIUH 3aps U TIOJHBIN aAKKyMYJISITOPHOTO
OJIOKA.

2. B nensx 3KoJIOru4eckoi 6e30macHOCTH aKKyMYJISITOPHBIE OJIOKM HEJb3s PUHY-
JTUTEIBHO , HAKOPOTKO , TIOJIBEpraTb BO3IEH-
CTBHIO

3. B akkyMyJIATOpHBIX MHCTPYMEHTAX MCIOJB3YIOTCS MPEUMYIIECTBEHHO JBUTa-
TeNu TOKa C BO30YK/IEHUEM OT MOCTOSTHHBIX MarHUTOB.

V. IIponosknTe mpeasioxKeHue:

1. XpaHeHHE JIUTUI-MOHHBIX aKKyMYJSITOPHBIX OJIOKOB TIPU TEMIIEPAType BBIIIC
+20 °C 1 BBICOKOI BIQ)KHOCTH MPUBOJUT K

2. MexaHn4eckoe TOBPEKICHUE aKKyMYJISTOPHOTO OJIOKa MOXET MPUBECTH K
yTEUKe

3. JluThii-uoOHHBIA aKKyMYJSTOPHBIA OJOK B 3apsATHOM YCTPOWCTBE XPaHUTh

4. 'HHOBAITMOHHBIE aKKyMYJISITOPBI C TEXHOJIOTHEH 3aIMTHI OT TIeperpena
00ecrneunBarOT ONTUMAIIBHBIN OTBOJI TETIa U TEM CaMbIM
YBEJIMYUBAIOT CPOK CIYX OBl akkyMyJiaTopa Ha 100 %.

5. I[BI/IFaTeJ'II/I IIOCTOAHHOI'O TOKA C B036Y)KI[CHI/IGM OT IMOCTOJAHHBIX MAarHuTOB HC-
IMOJIB3YIOTC B OCHOBHOM JIJISL dKKYMYJIATOPHBIX

V. IlpuBenuTe B COOTBETCTBHE:

1. TlpuBenuTe B COOTBETCTBHE CTYICHU KayeCTBa aKKyMYJIATOPHOU OaTapeu, 000-
sHaueHHble cuMmBoamMu DIY, SD, HD u ux Ha3zHaueHuewm:
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CmyneHv kauecmea Hasnauenue
1. DIY A. | Ana maoscénozo pesxcuma pabomoi
AKKYMYJIATOpHBIE 0JIOKH BBICOKOW MTPOU3BO-
JTUTEIBHOCTHU JJIsl BBITIOJTHEHUS TSKENBIX, pe-
T'YJSPHBIX padoT B MpodheCcCHOHAIBHOM 001a-
CTH, TJI¢ BOCTPEOOBaHBI MPOU3BOIUTEITHHOCTD
1 EMKOCTh
2. SD b. | [Ana oomawnux macmepog
Henoporue akkymynsiTOpHbI€ OJT0KH HU3KOU
E€MKOCTH JJI JIETKUX YCIOBUI pabOThI, 1JIs
BBITIOJIHEHUSI HEPETYJISIPHBIX (3MU30A1Ye-
CKHX) paboT 10 JOMY
3. HD B. | [{na nopmanwvroeo pescuma pabomul
AKKYMYIATOpHBIE OJIOKH CpeHel EMKOCTH
JUTSl CTAaHIAPTHBIX TPeOOBaHMM U JIETKUX pa-
00T B podeccuoHanbHOM 00JaCcTH: 3aBOpa-
YUBAHUS ITyPYIOB M CBEPJICHUS

Ortser: | 1

R

2. HpI/IBCIII/ITC B COOTBCTCTBHUC TUIIBLI IICpEaAayd I[BPIFEITCJ'I@fI " BUAbI aKKYMYJIATOP-
HBIX HHCTPYMCHTOB C COOTBETCTBYIOIIIMMH THIIAMH IIE€PECIAY.

Tun nepedauu Buo uncmpymenma
1. | Hunuaapuyeckas A. | PyOanku, neHTOYHBIE NUTH(MAITHHBI
3yOuaTas
2. | [Inanerapnas b. | [Munsl, nepdopartopsl, yrioBbie NuMdmaim-
HbI, HOXKHUITBI
3. | 3yOuaTast pemEHHas B. | Jpenu-mypynoBEpThI

Ortser: | 1

1

V1. PaGoTa ¢ pucyHKOM:
1. Ha pucyHke u300pax€éH odsucamenb NOCHMOAHHO20 MOKA OMKPbIMO20 MUNA.

Omnpenenute U MOAMUIINTE COCTABHBIC AJIEMEHTHI ABUraTelsi, 0003HauUCHHbIE IU}-
pamu ¢ 1 o 7.
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ﬂeuzameﬂb NOCMOARHO20 MOKA OMKpblmo2o muna

2. OnpenenuTe TUMBI Mepenad, o003HaYeHHbIE HAa PUCYHKE OykBamu a, 0, B, U
TTOIMHIIINTE:

Tunwt nepeoau

a_

6_
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VI1I. Padora ¢ Tadumei:

1. Hanummure BUABI aKKYMYJISTOPHBIX MHCTPYMEHTOB, B KOTOPBIX MPHUMEHSIOTCS
oecmérounrsie EC-nBurareny.

Buo osucamens AKKyMynsamopuwiil uncmpymenm

becmiérounsiii EC-nBurarens

SRR I
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4 AKKYMYJIATOPHBIE UHCTPYMEHTBI
JJ151 CBEPJIEHWSI H MOHTAZKA PE3bbOBbBIX
COEAVMHEHUU

4.1 O0mme cBeeHUs 00 AKKYMYJISTOPHBIX HHCTPYMEHTAX

Hcnonp30BaHue 3IIEKTPOMHCTPYMEHTOB o0OJerdaer paboTy M TMOBBIIIACT
IPOU3BOIUTENLHOCTS Tpyna. Ho naxke Hamitydine 3JeKTPOMHCTPYMEHTHI Oecrio-
JIE3HBI TIPU OTCYTCTBUHU MOOIU30CTH IJIEKTPUUIECKON PO3ETKU WJIM TPU OTKIIOYE-
HUU AJIEKTPOCHAOKEHHs. B 3TOM cirydae mosib30BaTeib JODKEH PEIIUTh, BEPHYTh-
Csl M K PYYHBIM MHCTPYMEHTaM WJIHM MCTIOJIb30BaTh WHCTPYMEHTHI M3 HIMPOKOTO
CTHIEKTPa COBPEMEHHOU axKymynsamopHou mexuuxu. IloMuMo MOOUIBHOCTH H, TIO
KpaifHeil Mepe, B T€UCHHE OIPEACIICHHOTO MEePHUoia BPEMEHH HE3aBUCUMOCTU OT
MCTOYHUKOB DJICKTPOMUTAHUS, TPEOYIOMIMX MOIKIIOYCHHS K CETEBOI pO3ETKE, aK-
KyMYJISITOPHBIE HHCTPYMEHTBI TaKk)Ke MPEIOCTABISAIOT APYTUE MPEUMYIIECTBA: HET
Ka0eJst, 0 KOTOPBI MOKHO CIIOTBIKAThCSI, U HE HY’KHO HAaIIPACHO TPAaTUTh BpeMs Ha
pa3MaThIBaHHE U MOCIIEAYIOIIEe CMAaThIBAaHUE Y/UIMHUTEIbHBIX KaOemei.

AKKYMYAAMOPpHbIE UHCIPYMEHMbL — 91O «BCE DNIEKMPOUHCMPYMEHMbl, NPU-
goOUMble 8 OBUdNCEHUe IIEeKMPONPUBOOOM C NUMAHUEM OM AaKKYMYIAMOPHOU
bamapeu, 0€3 KakoOro-audO MOJKIIOUYEHUS K CTAallMOHAPHOMY 3JIEKTpOCHalxke-
HUIO». XOTS CYIIECTBYeT MHEHHE, YTO aKKyMYJISITOPHbIE HHCTPYMEHTHI UMEIOT
HU3KHE paboune XapaKTepUCTUKU, COBPEMEHHBIE TEXHOJIOTHH MO3BOJIIOT o0ecte-
YUTHh YPOBHH MX Ka4e€CTBA, KOTOPHIE MOTYT JIETKO KOHKYpHUPOBAaTh C HHCTPYMEH-
TaMU C MUTAHUEM OT CeTU. EMMHCTBEHHOE pa3nnyue 3aKI4aeTcs B TOM, UYTO aK-
KyMYJIITOpPHYIO OaTapero HeoOXoIuMo nepe3apsKaTh Yepe3 ONpeeICHHbIN nepu-
oll BpeMeHH. [lepBbie MepeHOCHBIE JIEKTPUUECKUE PYyUHbIE MAlIUHbI OBLIM CHAO-
KEHbl AKKyMYJISITOPHBIM MTUTAHUEM Ha OCHOBE OOLLENPUHATON HuUKeNb-KaoMuesou
mexHol02ul, K KOTOPOH T03kKe MPUCOSTUHUIUCEH OoJiee Ah(DEKTUBHBIE, HO TAKXKe
u 0oJiee 10porue, HUKe1b-MemaniocuOPUOHAs U TUMUU-UOHHAS MEXHOIO02UU.

HeliTpanbHOCTh aKKyMYJISITOPHBIX WHCTPYMEHTOB B OTHOIICHUU OKPYXKaIO-
e cpeipl OYEBHIHA: B dJIEMEHTaX OaTaper HET HUKAKMX JKOJOTHMUYECKU pa3py-
[IUTETFHBIX KOMIOHEHTOB, YTO OOJerdaeT BTOPHUHYIO MEpepabOTKy aKKyMyJls-
TOPHBIX OaTapel. DTO TakKe BaXXHO ISl JIUTUH-WOHHBIX aKKyMYJSTOPHBIX OaTa-
peil, npuHUMas BO BHUMaHUE PETeHEPAINIO ChIPhsl U COXPaHEHHE MPUPOIHBIX pe-
CYPCOB.

[TpenmyriecTBa aKKyMyJISITOPHBIX HHCTPYMEHTOB:

—  He3a8UCUMOCHb OM Cemu INeKMPONUMAHUSL,

— HebDoavuwue pasmepy;

— npocmoma 6 HIKCHIAYamayuu;

— Hem HeobXoO0uMOCmu 6 Kabeie cemego2o INeKMpPONUMaHUs;

— paboma 6 HU3KOBOAbMHOM OUANA3OHE,

— 0e30nacHOCb UCNONL306AMb 6 CHIPLIX NOMEWEHUSAX U 6He NOMEUEeHUI.
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Pesrcumvl numanus aKKymyisimopHslX UHCIMPYMEHM 06

Ilumanue om akxkymynsamopa. B >IEKTPOUHCTPYMEHTAX C HE3aBHUCHUMBIM
PEKUMOM pabOThl OT aKKyMYJIsITOpa 2JIEMEHT IMUTAaHMUS pa3MeIaeTcsl HEermocpe-
CTBEHHO B (WJIM HAa) UHCTpyMEHTE. [Ipu nmpakTHYecKoM MpUMEHEHUH UHCTPYMEHT
U aKKyMYJISITOP COCTaBIIAIOT eluHoe 1enoe. OCOOCHHOCTH ATOrO BapHaHTa aKKy-
MYJISITOPHBIX HHCTPYMEHTOB CJIEAYIOILINE:

— NOJIHAA He3a8UCUMOCHb OM Kabenell IHeP2OCHAOICEHUSL,
—  MAaKcumanibHoe y0oOCcmeo 8 UCnoib308aHUU,
—  Mawlll 8ec akKymynsimopa 61a200apst e2o Heboabuwomy pamepy.

HecmoTpst Ha orpaHnyeHHyr0 EMKOCTh HEOOJIBIIOTO aKKyMyJSTopa, ATOT
PEXKUM MUTAHUS PaCIPOCTPaHEH BO BCEM MHPE, €ro JI0Js cocTaBisieT 6omee 95 %
BCEX aKKYMYJISITOPHBIX HHCTPYMEHTOB.

Ilumanue om aemomobunvHou bamapeu. B 1aHHOM cllydae HOCHUTEIb YHEP-
TUU OTAENEH OT MHCTpyMeHTa. [{ns coequHenns 000UX KOMIOHEHTOB MPHU SKCILTY-
aTalu HEM30€KHO TpeOyeTcs: Kabenb. M3-3a THMMYHBIX PU HU3KOM HaNpsHKEHUU
OOJIBIIIMX TOKOB COCIUHUTENIBHBIN KaOeib JOJKEH OBITh COOTBETCTBYIOIIEH TOJI-
IITAHBL.

TunuyHble 0COOCHHOCTH TAHHOTO BapUaHTa:

—  BbICOKASL AKKYMYAUPYIOUWAs CNOCOOHOCHb a8MOMOOUIbHOU bamapeu,

—  BbICOKASL NPOU3BOOUMENbHOCMb UHCMPYMEHMA,

—  02PaHUYEHHbIU pAOUyC NPUMEHEHUS U3-3a KaOels NOOKIIOYeHUs,

—  asmomMoOUNbHAs bamapes He MPAHCNOPMUPYEeMCs UL MPAHCHOPMUPYEemcsl
¢ bonbuwUMU 3aMPamamu.

Ha mpakTuke 3TOT BapuaHT, M3-3a HEOOXOJIMMOCTH TOJKIIOYCHUS KaOeis,
COOTBETCTBYET MHCTPYMEHTY C TUTAHUEM OT CETH C TOM pa3HUIICH, UTO UCIIOJb3Y-
€TCsl TPAaHCTIOPTAOETbHBIA UCTOYHUK HU3KOTO HampsykeHus. Y XOoTs maHHBIN Bapu-
aHT MO3BOJISET JTOOUTHCS BBICOKOM MOIITHOCTH, €ro IMPUMEHEHHE 3a4acTyr0 Orpa-
HUYMBAETCS YCJIOBUSIMHU MECTHOCTHU, B KOTOPBIX HAXOJUTCS TPAHCIIOPTHOE CPE.i-
CTBO.

Kombunuposannoe numanue om cemu/axkkymynramopa. B npuHnune cyie-
CTBYET BO3MOKHOCTHb OOOPYJIOBAaTh AJICKTPOMHCTPYMEHT C HE3aBHUCHUMBIM PEXKH-
MOM PaboOThl OT aKKyMYJATOpa JOMOJHUTEIbHBIM 3apsiHBIM YCTPOHMCTBOM, pac-
MOJIOKEHHBIM B MHCTpYMEHTE. B pe3yibTaTe MOSIBUTCS BO3MOXHOCTH HCIIOJIb30-
BaTh CJICYIONINE paboUune PeKUMBI:

—  paboma moabvko om aKKyMyaamopa,
— paboma ¢ AKKyMYJISMOPOM ¢ 0OHOBPEMEHHOU No03apsao0KoU U3 cemu numa-

Hus (6ygepnblii pedcum).

UtoObI 3apsiIHOE YCTPOUCTBO OMECTUIIOCH B MHCTPYMEHTE, OHO HE JTOJKHO
OBITH CIMIIKOM OO0JbIIMM. [10ATOMY €ro MOIIHOCTH HEJOCTAaTOYHO, YTOOBI camo-
CTOSITEJILHO OOCITY>KMBATh JIBUTATENIb MPHU MOJHOM 3arpy3ke. B utore 3apsijika Oa-
Tapeu MPOU3BOIUTCA BO BpeMs MepephiBOB. B paboTe 3apsigHOe yCTPOMCTBO JHUIIb
«MOJIIEPKUBACTY aKKymyJisiTop. Ho nBurarens go/KeH ObITh pacCUyuTaH Ha pado-
Ty OT aKKyMYJISITOpPa, B Pe3yJIbTaT€ MOIIHOCTh TAKOTO MHCTPYMEHTA HAMHOI'O HU-
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K€ MOIITHOCTU MHCTPyMEHTa, paboTatomiero ot cetu. OCOOEHHOCTH JAaHHOTO BapH-
aHTa:
—  QKKYMYJAMOp U 3apsiOHOe YCMPOUCMBO OOAHCHbL PAZMEUAMbCsl 8 UHCMP)-
menme;
— U3-3a HeOOCMAamKa Mecma MOo2ym UCHOb308AMbCsL MONbKO HeOOoIbulue aK-
KYMYIAmopul U clabvie 3apsionble YCmpoucmea;,
— MOWHOCMb 08UAMENSL SHAYUMETLHO HUMCE MOWHOCMU UHCMpPYMenma, pa-
bomaroujeco moabko om cemu.

4.1.1 PaGoune HANPSKEHUS AKKYMYJISTOPHBIX HHCTPYMEHTOB

AKKYMYJIATOPHBbIE MHCTPYMEHTBI MMEIOT CTaHJApPTHBIE padouyue Harpsxke-
Hus oT 3,6 10 36 B. B 0CHOBHOM HCTONB3YIOTCSI YETHIPE TPYIIBI HAMPSHKCHUN:
3,6 B; 10,8 B; 14,4/18 B u 36 B (mabn. 4.1).

Tabmuua 4.1 — Paboune HanpsHKeHUsT aKKyMYJIATOPHBIX HHCTPYMEHTOB

I'pynna HanpsikeHu

3,6B 10,8 B 14,4/18 B 36 B
. BrinocimuBocTs, | [IpoyHOCTB,
Manbiii Bec, cTaHgapTHas MPOJIBUHYTAS
KommnakTHas cepus 0azoBas cepus p P yr Mominas cepust
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Cmanoapmmuvle pabouue HANPAN*CEHUs O AKKYMYAAMOPHLIX UHCMPYMEH-
moe. Hanpsokenue 3,6 B npumeHsieTcss TONbKO B MHCTPYMEHTaX C OYE€Hb HU3KOU
noTpeOJIIeMO MOIIHOCTBIO U (WJIM) OYEHb MayIbIX pa3MepoB. TUNUYHBIN npeo-
cmagumenb 3MOoU Kame2opuu UHCTPYMEHTOB — MpAMOU aKKyMYJISITOPHBIA uiypy-
noséepm.

Hanpsoxkenust 10,8-14,4 B npumensercs yaiie octaibHbIX. OHHM TNpeJCcTaB-
JSIOT COOOM JTydIliee COOTHOIIEHUE y00CTBa U MTPOU3BOAUTENLHOCTH. M3-3a BO3-
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pacTarolieii MOITHOCTH WHCTPYMEHTOB pabouee HampsHKEHUE CMENIaeTcst K 0osiee
BBICOKOMY Juara3ony. Hanpsowcenue 10,8 B siBasieTcss B 3TOM JAMana3oHe HanboJee
pacupocTpaHEHHBIM, TaK KakK MPU 3TOM 3HAYEHUHU COOTHOIICHUE pa3Mepa UHCTPY-
MEHTa U €ro MOIIHOCTU ONTUMaNbHBI. VIcnions3oBanue Hanpsxcenus 14,4 B 1o3-
BOJISICT TOOMTHCS HECKOJIBKO OOJIbIIIe MolHOCTH, YyeM Tipu 10,8 B.

Hanpsokenuss 18-36 B mpumeHsieTcss IpPEeUMYIIECTBEHHO B MOWHbIX UH-
cmpymenmax, 1100 B TaKuX, /i€ KOHCTPYKTHUBHBIE OCOOEHHOCTH TPeOyIOT ompe-
JICNIEHHOM 0a3uCHON MOIIHOCTU (Hampumep, 8 nepgopamopax). AKKyMYISTOPBI
B 9TOM JMalla30HE MOIIHOCTH YK€ JIOBOJHHO OONBIIHME W TSKETBIC, TMTOITOMY
HanpsbkeHue 18 B sBiseTcss KOMIPOMUCCHBIM BapUaHTOM ISl MCIIOJIb30BaHUS
B TAKMX BUJAX MHCTPYMEHTOB, I'JI€ BAXKEH BEC.

Knaccugpuyupyrowue npusnaxu pabouux nanpsasxcenuu. IIpu ogHOM U TOU
K€ BBIXOJIHOM MOIIHOCTH BBICOKHE Paboune HAIPsDKEHUST 03HAYat0T MEHBIINNA TOK
Y COOTBETCTBEHHO MEHBIINE IIOTEPU DHEPTUU B JBUTATENIC, B AKKyMYJSTOPHOU
Oarapee U B KOHTaKTaxX MEPEeKI0YaTes.

[Ipu vicoxom pabouem nanpsasxicenuu, ¢ COXpaHEHUEM MOIIHOCTH, 3HAUEHUS
moKa Hudice, W, CIEIOBATEIbHO, HUKE ITOTEPHU DHEPIUU B JIBUTaTesIe U HA KOHTAK-
Tax OaTapen U NepeKroyaTes.

bonee svicokoe nanpsoicenue bamapeu 03Ha4aeT U OONbULEE YUCTO INIEMEH-
mog aKKyMyJIITOPHOM Oarapeu, KOTOpbIE JENa0T aKKyMYJIATOpHbIE Oartapeu AJis
00J1e€ BBICOKMX HAIPSKEHUH OOJBIIMMU O pa3Mepy U 0ojiee TSHKEIbIMU.

bonee nuskoe manpsoicenue 6amapeu TpeOyeT MEHBLIETO KOJIMYECTBA dJe-
MEHTOB aKKyMYJISITOPHON Oarapeu, YTo AENAET ATH 3JIEKTPOMHCTPYMEHTHI MEHb-
IIUMHU, JIETKUMH, YAOOHBIMH U O0Jiee yIpaBiIsieMbIMHU.

Cmanoapmmuule émkocmu bamapeu. Hanbosee 4acTo HCIOIB3yeMbIEe EMKO-
cTU Oataped ISl DJIEKTPOMHCTPYMEHTOB KousieOmtorcs B mpenenax 1,3-4,0 A-u
B 3aBHCHMOCTH OT pa3Mepa dJIeMEeHTa.

Bvibop émxocmu axkkymynamopHou 6amapeu. B OONBITUHCTBE CITydaeB sB-
JISIETCsI CIPaBEIMBBIM, YTO HAaWOOJIee YacTO UCTIOIb3yeMbIe DJIEMEHTHI Pa3IMuHON
EMKOCTH IJI1 aKKyMYJSTOPHBIX MHCTPYMEHTOB TOJBKO HEMHOTO OTIMYAIOTCS IO
Becy. DJeMEeHThl ¢ 0oJiee BBICOKON EMKOCTBIO obOecreunBaroT Oosbliee padouee
BpeMs Ha OJHOM 3apsaKe, B TO BpeMs KaK AJIEMEHTHI C MEHBIIEH EMKOCThIO Ooee
HaJEXKHBI.

B Tabnuiie 4.2 mpuBeneHb CpaBHUTEIBHBIE XAPAKTCPUCTUKH IIYPYIIOBEP-

TOB, JIPEJICH-IIIyPYOBEPTOB U yIAPHBIX JPEIICH-ITYPYIOBEPTOB C TUTUNH-HOHHBIMU
akkymynsitopamu Bosch.
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Tabnuua 4.2 — CpaBHUTEIBHBIC XapaKTEPUCTHKH MIYPYIOBEPTOB, aApeineii-mypynoéproB (GSR) u yaapusix apeneii-iypymnosépros (GSB)

C JUTUI-MOHHBIMH aKKyMyJsiTopamu Bosch

[TapameTtp 36 B 14,4/18 B 14,4/18 B 14,4/18 B 10,8 B 36B
(MorHas cepust) (mpoxBuHYyTas (crammaptHas (6a3oBas cepus) (KomMmakTHast (KomMmakTHAst
cepus) cepus) cepus) cepusi)
1 2 3 4 5 6 7
Monenu GSB 36 V-LI GSB 14,4 VE-2-LI GSB 14,4 V-LI GSB 14,4-2-L1 GSR 10,8-LI GSR Mx2Drive
GSR 36 V-LI GSR 14,4 VE-2-L1 GSR 14,4 V-LI GSR 14,4-2-L1 GSR 10,8-2-L1I
GSB 18 VE-2-LI GSB 18 V-LI GSB 18-2-LI
GSR 18 VE-2-LI GSR 18 V-LI GSR 18-2-L1I
MomHocTh (Makc. 78-80 75-85 53-67 38-45 13-30 10
KpYTALIUHA MOMEHT),
H-m
Bec (B 3aBUCHMMOCTH 2,5-3,2 1,9-2,2 1,5-1,9 1,3-1,5 0,8-0,95 0,5
OT BEPCHH), KT
Pasmep / kommakT- 254 /270 213 /228 185/ 195 196 / 204 143 /169 158
HOCTh (JUTMHA KOPITY- (GSR/GSB) (GSR/GSB) (GSR/GSB) (GSR/GSB)
ca), MM
CBepnuIIbHBIN Ta- 13 13 (meTamm) 13 10 1/4" HEX (GSR 1/4" HEX
TPOH, MM 10,8-L1)/ 10
(GSR 10,8-2-L1)
ECP (Onexrponnas na na na na a Ia
3aIlUTA AYEEK)
EMP (Onekrponnas HET Ja HET HET HET HET
3aIuTa IBUTATels)
JlnameTp CBepIICHUs B 14-28 /50 10-26 / 45 6-14 /35 6-12/29 4-8/19 -
npesecune (onTum. /
MakKc.), MM
Junamerp urypymna Juist 6-10/12 5-8 /10-12 3-7/8 3-6/8 3-6/7 3-415

3aBOpauMBAHUS B
apeBecuny (omnrum. /
MakKc.), MM




Oxkonuanue mabauywl 4.2

1 2 3 4 5 6 7
EMKoOCTB akKyMyiIs- 4,0 4.0 4,0 15 1,3/15/2,0 1,3
TOpa B IITAaTHOM KOM-
IUIEKTaun, A-4
Cucrema Flexible- 1,3/2,6 Ag 1,3/2,6/3,0 A-y; 1,3/2,6/3,0Au 1,3/2,6/3,0 Ay - -

Power (apmantupye-
MbI€ aKKyMYJISITOPBI)

(1,3 A *)

(1,3 Au )

Ob6nacTi mpuMeHEHHs

e /151 BbINONIHEHUS
paboTt, conpspKEH-
HBIX CO CBEPJICHH-
€M OTBEpCTHI/ 3a-
BOpavYMBaHUEM
LIYpYHOB OOJIbIIO-
ro MameTpa,
Hanpumep, npu
CTPOUTENbCTBE
COOPHBIX KOH-
CTPYKLUH

e CBepiieHue oT-
BEPCTUH OO
CBEPJIMJIBHOM KO-
POHKOM B KHpIINY-
Hot knazake (GSB)

o J[7151 BBIIOTHEHUS
padoT, conpsiKEH-
HBIX CO CBEpJICHHEM
OTBEpCTHUil/ 3aBOpa-
YHBAHHUEM IIIyPYTIOB
0O0JBIIIOTO AUAMET-
pa, Harpumep, pu
CTPOMTENIbCTBE
COOPHBIX KOHCTPYK-
A§70%1

e CepuiiHoe 3aBOpa-
YHBaHUE [TyPYIIOB

e CBepreHue oTBep-
CTHUI MOJION CBEp-
JUIIBHON KOPOHKOM
B KUPIMYHOU KIIAJKe

(GSB)

e CepuliiHoe 3aBO-
padyMBaHuE UIypy-
OB, HAIIPUMED,
npu cOopke aepe-
BSIHHBIX Teppac,
paMHBIX U KapKac-
HBIX KOHCTPYKIIUH
e CBepreHue ot-
BEpCTUH B KEpAMHU-
YECKOU TUIUTKE U
KepaMOTpaHHUTe

e CBepieHue oT-
BEPCTUH B KUD-
NUYHOH KJIagKe

(GSB)

e COopka mebenu
e YCTaHOBKA IIO-
BECHBIX TIOTOJIKOB
e CBepreHue ot-
BEPCTUH B KUP-
MMUYHOU KJIaJKe
(GSB) nns xpen-
JICHUSI TIPOBOJIOB,
U3TOTOBJICHHE Ka-
OCJIbHBIX KaHa-
JIOB/IIaXT

¢ COopka mebe-
JIM, 3aBOpavYHBa-
HUE MEJIKHX
1913%0)%1(0):]

e YCTaHOBKA
3JIEKTpOIIKa(oB

e Pe3L0oBEIE CO-
eauHeHus1, pabdo-
Ta ¢ BUHTAMU/
HIypyrnamMu ma-
JIOTO TUaMeTpa

e HeGonbImne
MOHTa)XHBIE U
ANEKTPOMOHTAXK-
HbIe pabOTHI

* He npedycmompero 8 CmaHOapmHoM UCNOJHEHUU
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4.2 Moayab 2 «KAKKyMYJISITOPHBbIE APeJH-IIYPYIOBEPTHD)

Y4eOublii MaTepua 2

4.2.1 AKKyMYJISITOpPHbIE Oe3yJapHble H YAapHbIe Apeu-IIyPyNnoBEpPThI

Jlpenu paboTaroT, UCIONB3YS TOJIBKO epawiamenvHoe osuxceHue. Ilpu pa-
00Te ¢ yHHMBEpCAIbHBIMU CBEpJIaMHU, OCHALICHHBIMU TBEPAOCIUIABHBIMU PEXKYIIIU-
MU TUTACTUHAMHU, KOTOpPHIE CHAO0XKEHBI CHEIHATbHO 3aTOYCHHOW PEXYIIeH KpOoM-
KO, JIpelar OCOOEHHO XOpOIIO MOAXOIAT JJIs CBEPJICHHS OTBEPCTUH B MATKOU
KUPIUYHON KIIAJIKE, HAIIPUMED, U3 000HCHCEHHO20 KUPNUYA, 1e2KOBECHO20 U N)-
Cmomeno2o Kupnuua, nycmomenvix ON0KO8 U J1e2K020 CUNUKAMHO20 KUpPnua.
Mo3kHO CBEpJIUTH OTBEPCTHS O€3 3a1UpOB B Ka(eIbHOU MIINTKE Pa30BOr0 00XKUra;
MIPOPE3H MO OCBETUTEIHHYIO apMaTypy MOXHO CBEPJIUTH B IUIUTKE MPU TTOMOIIU
TBEPIOCIIIABHBIX KOJIBIIEBBIX MUJI C IOHUKEHHON CKOPOCTHIO BPAIICHUS.

[lepBbie a1exmpoodpenu cTamu MOSIBIATHCSA Cpa3y MOcie U300pETeHUs DIICK-
tponBurareneii. Haunnas ¢ 1860-x ro/ioB 3T MHCTPYMEHTHI BHEIPSIOTCS B pas-
HBIX OTPaCiIsIX MPOMBIILIIEHHOCTH (TOPHOI00BIBAOIIAS TPOMBIIIUIEHHOCTh, MEJIU-
uuHa). [lo Mepe coBepiieHcTBOBaHUS AnekTpoaBurateneit, B 1880-x rogax cramm
MOSIBISITECA «MHCTPYMEHTAJIbHBIE» BEPCUU AIIEKTPOIPEIICH.

Yoapuwvie openu sBnsArOTCA caMbIM pacpOCTPAHEHHBIM THIIOM JJIEKTpHUYE-
CKHUX WHCTPYMEHTOB C YHHBEPCAJIbHBIMH BO3MOXKHOCTAMHU TpuMeHeHus. C cooT-
BETCTBYIOIIEH pabouell Hacagkod yoapras Opeib MOXKET HUCIOJIB30BATHCS s
ceeplleHusi Npakmudecku ecex 6udo8 pabouux mamepuanos. B onpeneneHHbIX
00JacTsAX MPUMEHEHUs, HAIpUMeED, N7l OBITOBBIX PadOT, yJIapHbIE APEIH MOJIHO-
CTBIO BBITECHUJIM CTaHAapTHBIE epdopaTopsl 0e3 yaapHoH GyHKIIUU.

Yoapuvie Openu paboTaroT, UCHOJIB3YS yOapHoe 8o30elicmaue u 8paujeHue.
Cuna Ha OHO yJapHOE BO3JEHCTBUE Y HUX OYEHb HM3Kas, HO Y HUX OYEHb BBICO-
Kas yactoTta yaapoB — B cpeaneM cBbiiie 40 000 ynapoB B MUHYTY. Y JapHbIe Ape-
JM UCIOJIB3YIOTCSl JUIsl CBEPJICHUSI OTBEPCTUH B MPUPOOHOM Kamue u OemoHe.
B xauecTBe OCHACTKM UCHOJIB3YIOTCS TAK HA3bIBAEMBIE CEEPIA NO KAMHIO.

Hanuune mnepexntodeHus (B KayecTBE OMNIMH) U3 YIApPHOIO CBEPJICHUS
BO BpalareiabHoe (6e3yjapHoe) CBepiieHUE AeNlaeT yaapHble Jpeid YHUBEPCATbHO
MPUMEHUMBIMH, U TIOOTOMY OHH SIBIITFOTCSI OCHOBHBIM OOOPYIOBaHUEM IS TIPO-
(beccruoHaIbHBIX MOJIb30BaTENIEH U IOMAIIHUX MacTEPOB.

OCHOBHOE pa3ziuyue MEXAY APEAIMHU U MOAOOHBIMU UM yJIAPHBIMU APEISIMU
U JApeIsIMU-IIYpYNOBEPTAMH COCTOUT B MPHUHIMIE KPEIJICHUS CEEPAUTLHOSO
wnunoens ¢ BO3MOXKHOCTBIO THPOAOJBHOIO ABMXKEHUS JUIS Iepeladdl yAapHOTO
yeunus (puc. 4.1), a Takke B UCHOJB30BAHUM pACMPOBO20 YOAPHO20 MEXAHUZMA.
JUIsl KpeTieHusl c8epIunbHo20 WNUHOeA UCNOIb3VIOMC NOOWUNHUKU CKOJIbCE-
HUs WU naasarowjue NOOWUNHUKY B CTPYKTYpe MOJIIUITHUKOB KaueHHUS.

B npensix ucnonb3yroTcs 4pe3BbIYAHO MPOYHbIE KauyeCTBEHHbIE MOJIIUII-
HUKH, KOTOpbI€ (DaKTUUECKHU MPETOTBPAILAIOT OCEBOU JTHO(T CBEPJIUIBLHOTO IIMHUH-
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JACIIA. OTHOCHTEIBHO OOJIBIIOE pPaCCTOAHNC MCIKAY IMMOAMMNITHUKAMUA TAKKC CIIO-
C06CTBy€T IMPOYHOCTHU CBCPJIMIBHOI'O IIITWMHICIIA. OHHU UMEIOT Pa3JIMYHBIC XapaK-
TCPHBIC CBOﬁCTBa, KOTOPBIC OTPAKAKOTCA B TCXHOJOTHUHU HM3IOTOBJICHUA W BJIIMAIOT
Ha KOHCTPYKIHIO IIPUBOJHOI'O MCXAaHU3Mad OT ABUTATCIIA JO CBCPJIIMIIBHOI'O IIATPO-
Ha.

1 1
&= B\
G P
T HE lly* =pt
A B 2
Q) 0)

a — openv: 1 — ceepnunvuviti nampoH 3aKpenier 8 NOOWUNHUKE HENOOBUHCHO,
6 — yoapuas openv: 2 — ceepUibHbILL NAMPOH CO8epUIden 0Cegble O8UNCEHUS 8 NOOWUNHUKE

Pucynox 4.1 — CpasneHnue KOHCMpPYKYUOHHBIX 0COOeHHOCmell Openu U YOapHOU Openu

AKKyMynamopHvie Openu-uypynoeépmsl OYCHb TMONYJSAPHBI Onarogaps
CBOEU MOIIIHOCTH M YHUBEpCAIbHOCTH. OHM 3aHMMAIOT BEAYIYIO MO3UIIMIO B CET-
MEHTE aKKYMYJSTOPHBIX UHCTPYMEHTOB M MPAKTUYECKH CTAJIM CUHOHUMOM IOHSI-
TUSL «AKKYMYISAMOpHule uncmpymenmoly. OHU SBISIOTCS OCHOBHBIM PYYHBIM HH-
CTPYMEHTOM JIJI TPOPECCUOHAIIBHOTO U OBITOBOTO MCITOJIb30BAHUS.

CaepiieHHE U 3aKpYYMBAHHE LIYPYIIOB — ONEPAIUH, JJI BBINOJIHEHUS KOTO-
pBIX TpeOyeTcs BCEro HECKOJIBKO CEKYH TIPH OTHOCUTEIHHO HEOOBIINX 3aTpaTax
sHeprur. C TEXHUYECKOW TOYKHU 3PEHHS peub UIET O TaK Ha3bIBAEMOM IMOBTOPHO-
KPAaTKOBPEMEHHOM pEeXUME padOThl, T. €. MPOUCXOIUT MOCTOSIHHOE YeperOBaHHUE
pabounx MUKIOB U May3, MPUYEM MPOJOJDKUTEIIBHOCTh 1ay3 COOTBETCTBYET IPO-
JOJDKUTEIBHOCTH PabOUYMX IHMKJIOB, a B OOJIBIIIMHCTBE CIy4aeB Ja)e MPEeBhIIIACT
e¢. TakuM oOpazom, IpU OIPAaHUYCHHON EMKOCTH aKKyMYJSITOpa MOXHO BBINOJI-
HUTh OMPEACIICHHOE YUCIO PadOuMX ITUKIIOB, KKIBIA U3 KOTOPBIX SIBJISICTCS 3a-
KOHUYCHHBIM.

Takolt pexum pabOTBl noOXoOum JJisl AKKYMYJSTOPHBIX HMHCTPYMEHTOB
U SIBJISIETCS OOOCHOBAHMEM TOTO, UYTO OJis CBepleHUsl U 3aKPYYUBAHUS ULYPYNOS
aKKyMYJISITOPHBIE MHCTPYMEHTHI TIOJIB3YIOTCS HAMOOJBIIEH MOMYyISIPHOCTHIO, TEM
0osee 4TO MOWHOCMb AKKYMYJIAMOPHLIX Openell U wypynosépmos TOCTEIIEHHO
APUOIUSUNIACL K MOWHOCMU Openell U Wypynoeepmos, padomaiouwux om cemu.

B 3aBrcHMOCTH OT pPacmoyiOKEHHsI PYKOATKH Pa3uvaroT ciemyromme (op-
MBI aKKYMYJISITOPHBIX APEJIeU-1yPYNOBEPTOB:

— cmepoicuesas gpopma (puc. 4.2a);
— ¢ pyKoamkotl nucmoaemnoz2o muna (puc. 4.26);
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— € PYKOSMKOU, paCNOJIOHCEHHOU No yenmpy mscecmu (puc. 4.2a).

HecMoTpst Ha TO, 4TO AJIs ONpEACNIEHHBIX paboT Oosee y100Ha MUCTOJETHAS
PYKOSITKA, HA MUPOBOM PBIHKE B OCHOBHOM IPEJCTABIEH HUHCTPYMEHT C LIEHTPAIb-
HOI pykosiTkoi. Kaxknas u3 3Tux ¢popM MHCTPYMEHTOB UMEET XapaKTEPHbIE CBOM-
CTBa.

Uncmpymenmor co cmeporcnesou popmoti pyxosmku. ManeHbKHUE wuypyno-
6Epmbl U Yen06vle Opeiu HWKHETO WAlla30Ha HANPSDKEHHH OOBIYHO HMMEIOT
cmepoicHesylo ¢popmy Kopmyca. B pe3ynbprare oHM OY€Hb MPOCTHI B OOpallieHuu
U peKoMeHOyIomcs 01 pabomvl 6 cmecHeHHbIX Ycaosusx. Eciu Kopiyc WHCTPY-
MEHTa BBITIOJHEH B (hOpME CTEpKHS, TO MOXKHO 0€3 pucCKa COBIANaTh C OTHOCH-
TEJIbHO HU3KHUMU 3HAYCHUSIMU KPYTSIIETO0 MOMEHTA MAJICHbKHX ITyPYITOBEPTOB.

Uncmpymenmor ¢ nucmonemnou gopmou pykosmku. dDopmy mnucronera
UMEIOT aKKyMYJISTOPHBIE HMHCTPYMEHTBI, HAMpPUMEpP, aKKyMYJIATOPHBIE Opeu,
KOTOPBIMU OOBIYHO pabomarom 0OHOU pyKou W KOTOpPhIE B TO K€ caMO€ BpeMs
JIOJKHBI 00€CTIeUrBaTh 3HAYUTEIHHOE YCUIIME TTOJauH.

6) 6)

a — cmpedxcnesas opma, 6 — ¢ pyKoAmKou RUCMONIEMHO20 MUNA, 8 — ¢ PYKOAMKOU, pacnoio-
JHCEHHOT N0 YeHmpy msdcecmu

Pucynox 4.2 — Tunvl akkymyiamopmsix openeti-utypynosépomos

[TucronerHast pyKosiTKa JeJaeT KOHCTPYKLHIO Apenu 0ojiee KOMITAKTHOU
1 ynoOHoit B padoTe. Ilieyo ppryara pyKosiITKMA MUCTOJIETHOTO TUIA PEJId TTOMOra-
€T KOMIICHCUPOBAaTh BOCCTAaHABJIMBAKOIIMN MOMEHT B Cllydae 3aKJIMHUBAHUS
ocHacTku. OgHako A 3P PeKTUBHON mepedaun JaBiIeHHs NMpUKUMa MO Harpas-
JIEHHUIO CBEPJICHUs IOJIb30BATENIb JOJDKEH YIAEPKUBATH APEIb CTPOTO B MPEIIH-
CaHHOM II0JIO’KEHUU COTIACHO BBIEMKAM Ha PYKOSATKE MHCTpymeHTa. M3-3a pucka
OJIOKUPOBKH MHCTPYMEHTA IIPU CBEPJICHUU JPETh HEOOXOAMMO yIepPKUBATh IBYMS
pykamu. Ee ocHOBHBIE IpEUMYIIECTBA: yI0OCTBO B OOpaIllEeHUH, ONITUMAJIbHAS Tie-
penaya yCWIHs O OCH.
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Hucmpymenmotr ¢ pyKosamrou, pacnonodCceHHOU No YeHmpy mAaiCecmu.
PykosiTka, pacmonoKeHHast 0 MEHTPY THKECTH, YCIIEITHO MCIIOIb3yeTCs TIIaBHBIM
00pazoM 8 Openax-uypynoeépmax u YOapHvlx Opensix-ulypynogeépmax.

Hasnauenue oononanumenvrou pykoamku. JlonmoaHUTENnbHas pyKosATKa HC-
TIOJIB3YyeTCsl Ha MPOJIBUHYTON cepuu («robustseries») akkyMmyJsiTOPHBIX Jpesieid-
LIYypYNOBEPTOB M YJIApPHBIX JIPENIEU-IIypyHNOBEPTOB. AKKYMYJIATOPHBIE WHCTPY-
MEHTBI 3TO CEpUU HACTOJBKO MOIIHBIE, YTO C BOCCTAHABIMBAIOLUIUM MOMEHTOM
OOJbIIE YK€ HEIb3sl YBEPEHHO CIPAaBUTHCA TOJBKO OJIHOM PYKOH, OCOOEHHO
€CIIM AJIEKTPOMHCTPYMEHT 3a0JIOKUPOBAH.

AxxkymynamopHvie Openu 6e3 QyHKyuu uypynosépma TPUMEHSIOTCS Tpe-
MMYILIECTBEHHO B Y3KompodeccuoHaabHoU cdepe. penu TUMUYHON KOHCTPYKIUU
UMEIOT TMHUCTOJIETHYIO PYKOATKY, KOTOpas 0ojiee 3proOHOMUYHA IPU CBEPJICHUH,
4YeM LICHTpajbHas pyKoATKa. /[pesn B YMCTOM BHJIE B CETMEHTE aKKyMYJIATOPHBIX
WHCTPYMEHTOB MEHEE MOIYJIAPHBI, YEM IPENIN-ITypPyTOBEPTHI.

Axkymynsamopusie yoapHvle openu (puc. 4.3) WCIONB3YIOTCS MpPEeUMYyIle-
CTBEHHO TaM, TJ€ HYXHO ceepiums 2He30a 6 meepoom mamepuaie, TAKOM Kak
KAUHKEp U cuiukamuviy kupnud. 1Ipy 3TOM C HEKOTOPBIMU OIPAaHHYEHUSMH BO3-
MO’KHO TAK)K€ U CBEPJICHUE OTBEPCTUN B HEMOHHBIX MAMEPUANAX.

195 mm

ww 817¢

Pucynok 4.3 — Akkymynsmopnas yoapnas openv-utypynoseépm GSB 18 V-LI Professional

AKKyMyJSATOpPHBIC yIapHbIe Apein (0COOCHHO Ha BTOPOI Iepeaade) UMEIoT
BBICOKYIO CKOPOCTh BpAaIlleHHs, KOTOpas MO3BOJIAECT JOOUTHCS BBICOKOUW yaapHOM
4aCTOTHI, HEOOXOIUMOM MpHU yHapHBIX paboTax. YapHBINA PEKUM MOKHO OTKITIO-
4aTh, YTOOBI BHITIOJHATH CBEpJieHUE (MIJIA 3aKpyYUBaHUE) O€3 OMCHUSI.

AKKyMynsimopHule yoaphvie Openu-ulypynosépmol, TOMUMO My(THI OrpaHu-
YCHUS KPYTAIIETO MOMEHTA, TAaK)KE€ OCHAIIEHBI XPAIMOBBIM YIaPHBIM MEXaHU3MOM.
bnaronaps 3Toif KOMOMHAIIMK HHCTPYMEHT MOXKET padoTaTh B TPEX PEKUMAX:

— 0Oe3yoapHoe ceepienue;
— yoapHoe ceepienue;
— 3aKpy4usaHue ulypynos ¢ 02paHuieHuem Kpymsaue20 MoMeHmd.
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Tak kak mJist CBepJCHUS U YAAPHOTO CBEPJICHUS TpeOyeTCs BICOKAs 4acToTa
BpalleHUs, a JJI 3aKpyUMBaHUs UIYypPYyNoOB — Ooyiee HU3KAsl, MEXY AvanazoHaMu
4acTOThI BpallleHHsI CYHIECTBYET OTHOCUTENBbHO Oousblas pasnuia. IlepBas cry-
NEeHb JJIs1 3aKpY4YMBAHUS IIYPYIIOB OOBIYHO MMEET JUaNa3oH YacTOThl BpalllCHHUS
380-500 06/MuH, BTOpas CTyNEeHb ISl CBEPJICHUS M YJIApHOTO CBEpJICHUS —
1300-1800 06/muH.

N3-3a koMOuHauu My(pThl U yIapHOTO MEXaHU3Ma aKKyMYJISITOpPHbBIE yaap-
HBIE APEIU-IIYypPYNOBEPTHI HECKOIBKO Oojlee msadicenvle U HOIMoMy MeHee Y000-
Hble, OIHAKO U 0Oollee YHUBEpcalbHble, YeM OOBIUHBIE APEIN WIH JPeiu-
LIYPYHOBEPTHL.

VY napHoe NBH)KEHHE B YIAPHOU APETU CO3AETCA paAcmpo8blM YOAPHLIM Me-
XaHu3MoM: ABYMsSI XParOBBIMH JHCKaMH, KOTOpPbIEe OTHOAIOT APYT pyra BO BpeMms
BpaIeHUsl.

Ilpunyun pabomur pacmpoeozo yoapnozo mexanusma. OIUH U3 XParoBbIX
O0uckos PUKCUpyeTCs 8Hympu Koxcyxa mexanuzma (IPOYHO COETUHSIETCS C KOPITY-
COM YCTpOICTBA), APYTrOM XparmoBOW Ouck HAXOAUTCS HA CEEPIUTLHOM WNUHOee
Y MPUBOAMUTCS B JIBIDKEHHE JIBUTATENIEM ¢ KOpoOKo# nepenad. Bo Bpems ynapHoro
CBEpPJICHUSI JTUCKU MPOBOPAUYMBAIOTCS MO OTHOILEHHUIO APYT K APYTY MOJ BO3JAEH-
CTBHEM JIaBJICHHS TPHKHMMa CO CTOPOHBI mojib3oBarens (nosuyuu A, B, C, D pu-
cynka 4.4):

— A. HeiirpansHoe nonoxenue. IIpyxuna (3) oka3bpIBaeT AaBI€HHE Ha BEIO-
MBI MOAYJb (6), OTTANKKBAs €ro OT HEMOABUKHOTO CTONOPHOTO aucka (1),
KOTOPBIM YCTAHOBJIEH B KOPITyCE€ MHCTPYMEHTa U 00€CIeUnBaeT CBOOOIHOE
JBIDKCHHUE BPAIAIOMIEToCs CTOMOPHOTO JrcKa (2).

— B. Pyunoe naBnenue nonauu (7) u npoTuBoAaBieHue (8) C:KUMaeT 3yOIlbl
CTOMOPHBIX AUCKOB (1 1 2) BMecTe, MpeoaosieBas KECTKOCTh MPYKUHBI (3).

— C. Bpamenune BenoMoro Mojyiis (6) BbI3bIBAET CKOJIbKEHHUE 3yOhEB Ha CTO-
nopHbIX auckax (1 u 2) apyr Hag ApyroM M OCHAacTKa CABHUIaeTcs Has3al
MPOTUB JaBiieHus noaauu (7).

— D. Korna Begomblit Mozysib (6) IpOXOIUT yepe3 KOHYMKU 3yObeB Ha CTO-
NnopHbIX auckax (1 m 2), ocHacTKa pe3Ko MPOABUTAETCA BOEpE] MOJI JaBJie-
HueM pyuyHol nojauu (7). CuilbHOE CONPUKOCHOBEHUE CTOMOPHBIX JUCKOB
SIBJISICTCS «yIAPHBIM JIBUKCHUEM.

ConpukocHogenue omoenbHblX 3Y0beg IPUBOIUT K NPOOOTbHOMY OBUNCEHUIO
ceepia. 3yObs CTOTIOPHBIX JUCKOB UMEIOT (hopmy 3yOheB muiibl. OHU MOJHUMAIOT-
Csl IPYT Ha JIpyra ¥ 3aTeM MaJaloT BO BMAIWHBI MEXAY 3yObsIMH. DHEPTHs T CHHSI
MepeIaeTCsl Ha CBEPJIO B BUE «yJApPHOTO BO3ACHCTBUM». KOMMYeCTBO OTACIBbHBIX
3yObEB MO MEPUMETPY AUCKA OMpeeNseT 4acToTy ynapoB. CTaHIapTHas 4acToTa
yAapoB B 3aBUCUMOCTU OT Tuna yctpoiictBa coctanisier 30 000 - 50 000 yaapos
B MuHyTy. Tak Kak npu nocmynamenbHoOM JIBUXKEHUW HWHCTPYMEHT NpHUKaT
K paboyeil MOBEPXHOCTH, TO OOJIbIlIAsl YaCTh JAHHOTO YCuius nepedaemcs 4epes3
MHCTPYMEHT 10 HAMpPaBJICHUIO K MOJIb30BaATeN0. [lpu npokpyuueanuu Ouckos 0as-
JleHue TIPWKUMA CO CTOPOHBI IOJb30BATENS NPOMUBoOeucmseyenm oopamuomy
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UHEPYUOHHOM) OBUNCEHUI0O NHCTPYMEHTA U BBI3bIBACT CTOJKHOBEHUE C OCHOBAHU-
em. OOpatHOe IBUXKEHUE («OT/Iayay) MPUBOJUT K Mepeadye ycuwinus Ha pabodyro
HacaJIKy (CBEpJIO) I Hadasia pabodero mpoiiecca.

Taxum obpazom, OMAUYUMENbHOU 0COOEHHOCMbIO XPAN08020 YOAPHO20 Me-

Xauusma sAensemcs yeeaudeHue YOapHou IHEepeuu npu NOGbIUIEHUU O0A6/1eHUs
npuscuma.
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1 — cmonopHnuwitl duck, HenooudiCHbIN, 2 — CIMONOPHBLU OUCK, 8PAUAIOWUICA,; 3 — NPYIHCUHA

cocamust; 4 — eedywue Koneca; 5 — c8epauIbHbll WNUHOENb, 6 — 8edoMblll MOOYIb (2, 4, 5);

7 —o0asnenue pykamu; 8§ —npomusooasieHue (Conpomusienue) mamepuania/oopabamuléaemon
demanu (pasHoe 0asienuIo pykamu)

Pucynox 4.4 — YVoapnas openv, npunyun oeticmsus

Jlist apdexTrBHOM pabOTHl PACTPOBOTO yAAPHOTO MEXaHU3MA BaXKHO, YTOOBI
CBEPJWIbHBIN MINUHIEb ABUTAJICS MPOIOILHO.

Cuna ygapHOro ABMKEHUS U COOTBETCTBEHHO arpeCCUBHOCTD YJApHOU Ape-
JIM 3aBUCHUT OT JIaBJIEHUsI, OKa3bIBAEMOI'O I0JIb30BaTENIEM. 3HAYUTEIbHBIN YPOBEHb
IIyMa BBITEKAET U3 PUHIMIA ACUCTBHS YIAPHOU JPEIIH.
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dnekmponnvie KOMROHEHMbL 6 AKKYMYJIAAMOPHBIX YOAPHBLIX Opeax-
wypynoeépmax

DNeKTpOHHBIE YCTPOMCTBA 3HAYUTEIHHO MOBBIMIAIOT KOMPOPT U 3HPEeKTUB-
HOCTh MCHOJB30BaHMS JIEKTPOMHCTpYMEHTa. Ha mpakTuke pacnpocTpaHeHHe Mo-
YUYW MpU cucmemsl SIEKTPOHHOTO YIIPABICHUS:

1. Vnpasnaowas sanexkmpoHnuka.

2. Vnpaenenue Kpymauwum MOMEHMOM.

3. Cmena Hanpasnenus spawjenusi (pegepc).

Kaxxnmast u3 TaHHBIX CHCTEM MMEET OIPECIICHHbBIE MPEUMYIIECTBA, YTO 00Y-
CJIOBIIMBAET €€ MCITOIH30BAHNE TSI KOHKPETHBIX THUIIOB 3JIEKTPOMHCTPYMEHTOB.

Ilpeumywiecmea ynpasnawouieil 31eKmpoHuKu. Y TIPaBIISIONIas YICKTPOHU-
Ka TO3BOJISICT YIPABJISATh YHCIOM OOOPOTOB 3JICKTPUUECKOTO MHCTPYMEHTA C TIO-
MOIIIBI0 PYYHBIX HACTPOEK B OIpPE/ISICHHOM JHara3oHe 3HaUeHUH OT HYJIS 10 MaK-
CUMAJIBHOTO TIOKa3arelsd. biaromaps ymnpaBisiolied 3JeKTPOHUKE I0Jb30BaTelb
MOXET HACTPOHWTh YHUCIO OOOPOTOB B 3aBUCHUMOCTH OT KOHKPETHBIX pabouux
ycioBuii. HampuMmep, npeaBapuTeaIbHOE CBEpJICHUE CIEAYET MPOBOAUTH C HU3KUM
YUCJIOM 00OPOTOB ISl HAACKHOTO 3aKPEIUICHHUS CBEpJia B OTBEPCTHUH. DTO I03BO-
JISI€T MOBBICUTH KAa4eCTBO 00paOOTKH M 3HAYMTEIHHO COKpAIaeT PUCK HECYACTHBIX
CITyJacs.

Ilpeumywecmea ynpasienus KpymAwuUM MOMEHMOM. DleKMPOHHbIE
cucmembl OAHHO20 MUNA CNOCOOHBL OONOJHUMENILHO PecyIUposamsd 8PAUArOUIULL
Mmomenm yoapuou Opeau. OCHOBHBIM TPEUMYIIIECTBOM TaKOW CHCTEMBI SIBIISICTCS
BO3MOKHOCTh MHIWBUAYATHLHON HACTPONKU MPEIOXPAHUTEITHLHON My(PTHI TIPH BBI-
COKHX Harpy3kax, 4TO TO3BOJISICT M30€KaTh MOJIOMKH CBEpJIa WM MOBPEKICHUS
KopoOku mepenad. C HEKOTOPHIMH OTPAHMUYCHHUSMU HHCTPYMEHTBI C CHCTEMOM
yIpaBJIeHUsS] KPYTAIIUM MOMEHTOM MOTYT HCIIOJB30BaThCS B KauyeCTBE ITypPyIIO-
BEPTOB. B OOJBIIMHCTBE COydaeB CHCTEMa YIPaBICHUS KPYTAIIMM MOMEHTOM
COBMEIIACTCS C PETYJIUPYIONIEH SJEKTPOHUKON JJIsI OrpaHUYEHUs 4YHclia 000po-
TOB.

Cmena nanpasnenus epauwieHusn (peeepc). Yoapuvie Openu cuabcenbvl
@yHKYUell cMeHbl Hanpaesienus epaujerusi (pesepca) Ons nepexooa om Npagoco
xo0a k nesomy u Haobopom. C TOMONILIO JaHHOW (DYHKITUU TOJIb30BATEIb MOXKET
3aBUHYMBATh M BBHIBUHYMBATH IIYPYIIbI, @ TAKKE OCBOOOXKIATh CBEPJIO M3 OTBEP-
ctusi. CMEHa HaIlpaBJICHUS BpAIICHHS JIBHTATE/Isl TOCTOSHHOTO TOKA C IOCTOSH-
HbIM MarHUTOM OCHOBaHa Ha M3MCHCHHH IOJISIPHOCTH MOJKIIOYCHHOTO K YCTPOM-
CTBY HANPSHKCHHUS.

[To Tumy kKOopoOKHM mepenay aKKyMyJSTOPHBIE JPETU-IIypyHnOBEPTHI BIMYC-
KaIOTCSl 08YXCKOPOCMHbIMU. AKKYMYIIATOpHAs yIapHas APeNb-IIypyNoOBEPT ¢ 08)-
M5l MeXaHu4eCKumMu cmyneHsamu nepeoay OTINYAETCs YHUBEPCATIbHBIMH BO3MOXK-
HOCTSMHM TpPHUMEHEHHUs. bmaromapst BBICOKOMY 4YHCIy OOOpPOTOB OHA MOXET
WCIIOJIb30BAThCA ISl C8epeHUss OTBEPCTHI om Mano2o 00 04eHb OOabulo2o Oua-
mempa. C TOMOLIBI0 MEXaHMYECKONM KOpOOKM mepenady NaHHBIA HWHCTPYMEHT
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oOecrieuynBaeT BBHICOKUN KPYTSIIMA MOMEHT NPH HE3HAYMTEILHOM 4YHCIIe 000pO-
TOB.
JIByXCKOPOCTHBIC aKKyMYJISATOPHBIC APEIH-ITYPYTOBEPTHl HPUMEHAIOMCS
0J1s1 c8epleHUst OMBEPCULL:
— 8 KUpnuyHot Kiaoke, ouamemp 00 20 mm (yoapuwle Openu-utypynoseépmeol);
— 8 Opesecute, ouamemp 00 S0 mm;,
— 6 cmanu, ouamemp 0o 16 um.

1 3 6 7 cCunosoii notok 1 3 6 7 cunosoit notok
é Ha1-o# nepepaye —] 4 Ha 2-o# nepepaye
— Ergka e =R
£ B = ‘ 1 ~CREIR
= <" r———::>_ :
_ E _ = E
2 @8 2 8

1 - npusoonoil snekmpoosucamens,; 2 - wecmepus osueamens, 3 - YUIUHOpULECKoe npsamosyooe
Koneco, 4 - gedywuti 8an; 5 - c6epIunbHbli NAMPOH, 6 - NepedamoyHblil 8al, 7 - NOCIMOAHHAS
npsAMAs napa YUIUHOPUYECKUx npsimo3yowix Koaec, 8 - nepekiouaemas napa YuiuHOPU4eCcKux

npsAMOo3y0biX Kolec

Pucynox 4.5 - Jleyxckopocmuoti pedykmop

VY aKkKyMyJISTOPHBIX MHCTPYMEHTOB MCTOYHMK DHEPIMU BCETa HAXOJIMUTCS
B MHCTPYMEHTE, MTO3TOMY OY€Hb Ba)KHA OJIOKMPOBKA BBIKIIIOUaTeNs nutanus. Eciu
aKKyMYJISITOp HE YOUpaTh, CIIyYalHBIM KOHTAKT C BBIKJIIFOYATEIIEM MUTAHUS MOXKET
BKJIFOUUThH 3JIEKTPOUHCTPYMEHT, UYTO MOKET NPUBECTH K TPABME WM IOJTHOMY
paspsiay akKyMyJIsiTOpHOU Oarapeu (rimyOokomy paspsiay). biokupoBka BIKITFOYA-
Tens muTaHus 3Q(HEKTUBHO NPEeOTBPAIAET CIy4yalHOE BKIIIOUEHUE HHCTPYMEHTA.

B cermeHTe crnenualbHOTO HMHCTPYMEHTA BaXKHYHO TO3MIIMIO 3aHUMAIOT
AKKYMYAsAmMOpHble Y2ii06ble Opeau. BHENHNI BUI U KOHCTPYKTUBHBIE OCOOCHHO-
cTi akkymyssrtopHoi yrioBou apenun GWB 10,8-LI Professional mpusenens
Ha pUCYHKE 4.6.

PacmmpoBka mUKTOrpaMM aKKyMYJISITOPHBIX HHCTpyMeHTOB BOsch npuse-
JleHa B npunodicenuu b.
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technology, ELECTRONIC BATTERY
— 10,8 Volt (CELL PROTECTION| STATUS 1,0-10 mm

(Ig L_—\OE‘K\‘ LED LIGHT

Pucynok 4.6 — Axkymynamopnas yenosas openv-uypynosépm GWB 10,8-L1 Professional

AKKyMynsamopHbie yenosvie opeau CeuanbHO PEeIHa3HAYCHBI IS UCNOIb-
308aHUsL 8 CMECHEHHbIX pabouux ycnosusx. Kax TpaBHiIo, OHU UCNOIbL3YIOMCA
B TPAHCIIOPTHOM MAWUHOCMPOEHUU, NPOU3800cmee mebenu, npubopocmpoeHuu,
NpU GbINOIHEHUU MOHMANCHBIX pabom.

Wx nanbonee Ba)KHON OCOOCHHOCTBIO SIBISIETCS )2108ds 20708KA, KOTOPAs
OOBIYHO COACPKUT BHYTPEHHUUN CEepUIbHbILU NAMPOH, 00SCTICUNBAIOIINNA Manblil
pasmep ceepaunbHou 20706Ku. B KadecTBe npunaonexcnocmeti UCIONb3YHOTCS
kopomxkue ceepiaa. Ckopocmsb 8pawerus wnunoens 1jisi MaKCUMallbHON TIPOU3BO-
JTUTETLHOCTH paboThl HaxomauTcs B auanazone 0-1300 o06/mum, 9TO ONTUMAIBHO
Ut cBepiieHus. B pesynbTaTe maxke xeboavuuue Openu UMEIOT OTHOCUTEIIBHO 6bi-
coxue genuduHbl Kpymauweeo momernma. 1o 3Toil MpuYMHE YIIIOBBIE Openu TaKKe
npU20OHbl 151 UCTIOJIB30BAHUS CO C8EPAAMU C BbICOKUMU MPEOOBAHUAMU K KPYTSI-
meMy MomeHTy. Hanpsbkenue akkymynsatopa 10,8 B, uTto menaer 3T HHCTpyMEH-
Thl OUEHb Je2KUMU 8 IKCHAyamayuu. AKKyMyIsamopHble yenosvie Opeiu CKOHCTPY-
MPOBaHBI KaK MHCTPYMEHTBI CO CMepIICHeol KoHcmpykyuetl. Tak Kak CBEpIUIb-
HBI MINUHAEIL pacnoyiaraercs noj yrioM 90°, monb30BaTellb MOKET YBEPEHHO
KOHTPOJIMPOBATh KPYTSAIIMK MOMEHT C MOMOINBIO pblyara, o0pa3yemMoro KOpIy-
COM.

Axxymynsamopnas yenosas openv-utypynosépm GWB 10,8-LI1 Professional
ob1a0aem npeumMyuyecmeamu:

® UCKTIOYUMENbHAS YHUBEPCAIbHOCMb NpUMEHEeHUs bazodaps 5 pecyaupye-
MbIM nonodxcenuam 2onoeku. 0/22,5°/45°/67,5°/90°;

® OYEHb KOMNAKMHBIU: Ccambvlli KopomKuil (6ceeo 11 cm) pecynupyemulil Kopnyc
¢ Oblcmpo3adcUMHbIM ceepaunrbHbim nampornom AUto-Lock 10 mm;

®  pyHKyus mopmo3a dsuecamelisi OJisl MOYHOU PAOOMbL NPU CEPULIHOM 3A80PA-
YUBAHUU ULYPYNO8;

®  YOOOHbBI UHOUKAMOD 3aps0a AKKYMYIAMopa ¢ mpemsi C8emoouo0amu;
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® VHUKATbHAS TUMUL-UOHHASL mexXHoao2us Kaacca Premium om Bosch ons
V8elUudeHUst CPOKA CAYHCObL U UCKTIOUUMENLHO 001201 pabombvl HA 0OHOU
3apsi0Ke akKymMynsamopa,

e cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsmop
om nepezpy3Ku, nepezpesa u 21yb0Ko2o paspaoa;

® omcymcmaue dgpgexma namamu: akKyMyIamop MONCHO 3apsxHCcaAmy 6He 3a-
BUCUMOCTNU O CIENeHU €20 3APSAHCEHHOCTU Oe3 NOBPENCOCHUS. SYeeK.

TexHnUYecKHe XapaKTEePUCTHKH AKKYMYJISITOPHOM YIJIOBOM JIpejn-IIypynoBEépTa
GWB 10,8-L1 Professional

HampspkeHne akkyMyssaTopa, B ... 10,8

EMKOCTD aKKyMYJIATOPA, AU ....uiuiineii e e 2,0
MakcuMasbHbBIN KPYTSIIUH MOMEHT (JKECTKOE/MSTKOE 3aBOpavnBa- 11/3

HHUEC), H-M Lo

Yuciio 000poTOB X0JIOCTOrO X014, MEH L 0-1300
MaxkcumanbHbIA JUaMETP OTBEPCTHS B IPEBECUHE, MM ..........e....... 10
MakcuMasbHBIN TUAMETP OTBEPCTHS B CTAITH, MM ....vveneenenennnnennns 10
MakCHUMaTbHBIA JHAMETP IIYPYTIOB, MM ...v'nreeneereeneanneaneennannnnns 6

JUTHHA, MM o e e e e 95,0

BEBICOTA, MM ..ottt s 2940

Bec € aKKYMYIATOPOM, KT ...uvnttntenttettenee et eeeaie et eaae e eneenaens 1,2
[TprUOIM3UTENEHOE BPEMST 3APSIIKI, MUH ....eoeteeneenenneneaneanenanenns 30
Jomyctumas TeMmeparypa OKpyKaroliei cpebl:

— TIPH 3aPAIKE AKKYMYIATOPA, “C ..ot ot 0 1o +45

— IIPH BKCIUTYATAUH, C ..ot ot -20 1o +50
— TPH XPAHEHHUH, “C ..ottt e ot -20 no +60

B cerMeHTe aKKyMyJSITOPHBIX HIYPYHNOBEPTOB KOMNAKMHOU cepuu TpPen-
CTaBJjeHa y/noOHasi W MOIHAsT aKKyMylsaTopHas apenb-mrypynoséprt GSR 10,8-2-
L1 Professional. Ona npennasnaucHa Ui 3aBUHYMBAHUS M OTBUHYHMBAHHUS BHH-
TOB/LITYPYTIOB, a TAKXKE JJIsI CBEPJICHUS OTBEPCTUH B APEBECHHE, METAILIE, KEpaMHU-
K€ M CUHTETUYECKMX MaTepuaiax (IjiacTMacce).

GSR 10,8-2-LI Professional mpumeHsieTcsi mpy TUIOTHHIKHX padoTax, JUis
3aBOpAYMBAHUS IIIYPYTNOB MPHU M3TOTOBJICHUM M COOpKE MeOeu, YCTAHOBKE dJIeK-
TpomkapoB, M3TOTOBJICHUU KYXOHHBIX TapHUTYpPOB, MOHTaX¢ TOPTOBO- BHICTa-
BOYHOTO 00OpYA0BAaHMUS, SJEKTPOMOHTAXKHBIX padboTax.

bnaronapsi cBepxkoMmakTHOMY ucnojHeHuto uHcTpymeHT GSR 10,8-2-L|
Professional ouenp y100eH B HCIONB30BAHNH, TIPEXK/IE BCErO, IPU 3aBOPAYNBAHIH
IIYPYTIOB U CBEPJICHUU HAJ TOJIOBOM U B TPYAHOIOCTYITHBIX MECTaX.

Buemnuil BUA U KOHCTPYKTUBHBIE OCOOCHHOCTH aKKyMYJSATOPHOW Apeiu-
mrypynosépra GSR 10,8-2-L1 Professional nmpusenenst Ha pucynke 4.7,
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WASEERERIES) 0 BE=T

ELECTRONIC BATTERY
10,8 Volt | |cewL proTECTION STATUS 2-SPEED 1,0-10 mm

LED LIGHT

1 — 6bicmpo3adcumMHOl CéepAUNLHBLIL NAMPOH, 2 — YCMAHOBOUHOE KOLbYO KPYMAUE20 MOMEH-
ma; 3 —nepexkniouamens, 4 —KHONKA pa30IOKUPOSKU AKKYMYISMOPA; 5 — AKKYMYISIMOp;
6 — nepexnouamens nanpagienus 8pawenust; 7 — gblkuouamens, 8 —uHOUKAMOP 3aPSidiCeHHO-
cmu akkymyasmopa, 9 — ceemoouoo «Power Light»

Pucynox 4.7— Axxymynsmopnas openv-utypynosépm GSR 10,8-2-L1 Professional

IIpeumymecTBa akKKyMyJIATOPHO# apenu-mypynosépra GSR 10,8-2-L1I
Professional:

®  YOOOHbIL U MOWHDBLU UHCTPYMEHM,

® 0O1azo00apsi C8EPXKOMNAKMHOM) UCHOJIHEHUIO OYeHb YOOOEeH 8 UCHONb3064a-
HUU, npedicoe 8ce2o, Npu 3a80PaAYUSAHUU WLYPYNOE U C8EPIEHUU HAO 2010801l
U 8 MpPyOHOOOCMYNHbIX MeCmax,

® npogheccuoHanrbHas MOWHOCMb: 08YXCKOPOCMHOLU pedyKmop obecneuusaem
8blCOKUU Kpymawuil momenm 0o 15 H-m (3asopauueanue 6 msaekuii mame-
puan) npu céepieHuu Omeepcmuil U 3a60pavU8aHul uypynos),

® nonHoYyeHHbI ceepaubhbli nampor Auto-Lock 10 mm;

e cucmema Bosch Electronic Cell Protection (ECP) zawuwaem axkymynsmop
om nepezpy3Ku, nepezpesa u 21yboKko2o paspaoa;

®  YOOOHbBI UHOUKAMOD 3apsa0a AKKYMYIAmMopa ¢ mpems c8emoouo0amu;

® GCMPOEHHAsT C8eMOOUOOHAsE NOOCBemKA OJisl OceeweHuss pabouell 30Hbl
8 MEMHBIX MeCmax,

® pyHKyus mopmosa osucamens 01 MOYHOU padbomvl NPU CEPULIHOM 3AB0PA-
YUBAHUU ULYPYNOS,

e omcymcmeaue d¢hghekma namamu: AKKyMyJasimop MONCHO 3apsadicamb 6He
3a8UCUMOCMU OM CIMENEHU €20 3aPANCEHHOCMU 0e3 NOBPENCOEHUs AUEeK.
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TexHuyeckue XapakTEpUCTUKU AaKKyMYJISATOPHBIX Jpeier-IIypylnoBEPTOB

GSR 10,8-2-L1 u GSB 10,8-2-LI Professional npusenens! B Tabmnuie 4.3.

Tabmuua 4.3 — TexHuueckue XapakTepPUCTHKH aKKyMYJISATOPHBIX JpeIei-IIypyrnoBEPTOB

GSR 10,8-2-LI u GSB 10,8-2-L1 Professional

GSR 10,8-2-L1 | GSB 10,8-2-L1
Hamnpsbxkenue akkymynsatopa, B 10,8 10,8
EmMkocTb akkymysisTopa, A-4 2,0 2,0
Makc. KpyTAUuii MOMEHT (KECTKOe/MITKoe 3aBopa- 30/15 30/15
4yuBaHKe mypynos), H-m
Uwucno cTyneHeit KpyTsiiero MOMEeHTa 20+1 20+1
Yucno 06opotoB xosocToro xoxaa (1-s1/2-s1 CKOpOCTS), 0-400/ 0-380/
MuH 0-1300 0-1300
MaxkcumaabHOE YUCIIO YAAPOB, YI/MHH - 19 500
JlnanasoH 3akuMa CBEPJIMIILHOTO MTaTPOHA, MM 1-10 1-10
MaxkcruMaabHBIA JUaMETP OTBEPCTUSI B IPEBECHHE, MM 19 19
MakcuManbHBIM THaMETP OTBEPCTUS B CTAIH, MM 10 10
MakcumanbHbIi THaMeTp LIyPYyIOB, MM 7 7
MakcuMalbHBIM IUAMETP OTBEPCTUSI B KUPITAYHOU i 10
KJIaJIKEe, MM
JlnuHa, MM 169,0 189,0
BricoTa, MM 178,0 182,0
Bec ¢ akkyMynsiTOpoM, KT 0,95 1,0
[Tpubnu3urenbHOe BpeMst 3apsaKu, MUH 45 45
JlonycTrmas Temreparypa OKpyKarolien cpepl:
— MpU 3apsaKe akKkymyssitopa, °C ot 0 1o +45 ot 0 1o +45
— MpU AKCIUTyaTallMM U XxpaHeHuu, °C ot —20 o +50 ot —20 o +50

Heo0xoaumo pykOBOACTBOBATHCS CIEAYIOLIMMU IpaBUiaMU TpPH BBIOOpE
nepeaad peaykropa:
® TICpPEKIIIOYATENb mepenady 3 (puc. 4.7) IOMyCKaeTcsl MEePEKIIYaTh TOJIBKO
B COCTOSIHMH TIOKOSI DJIEKTPOMHCTPYMEHTA,;
e TepeKiIrouaTeseM mepenad 3 MOXKHO TPEABAPUTENILHO BBHIOPATh OJWH W3
JIBYX TUAIa30HOB YUCJIa 000POTOB;
1-as nepedaua — nuamazoH HM3KOTO 4YHCiIa OOOPOTOB, JJIs 3aBUHYMBAHUS
WU 711 paboT cO CBepsIaMu OOJIBIIIOTO IUAMETPa;
2-as nepedaua — Iana3oH BHICOKOTO YUCiIa 000POTOB JIjIsl pabOThI CO CBEP-
JaMU HEOOJIBIIIOTO JUaMETpa.
Ecnmu mepekirouarens mepenad 3 HE MOAMACTCS MOBOPOTY JIO YIIOpa, TO
HE0OXO0MMO MTOBEPHYTHh HEMHOT'O ITATPOH CO CBEPJIOM.
VYKazaHuss 10 NPUMEHEHHIO AKKyMYJISATOPHOU
GSR 10,8-2-LI Professional:
® YCMAaHABIUBAMb NIEKMPOUHCIMPYMEHN HA UWYPYR MOJLKO 6 BbIKII0YEHHOM
COCMOsAHUY, UHAYE 8pauarowuecs: padoyue UHCMpyMeHmsl MO2ym COCKONb-
3HYMb,

JIpen-IypynoBEpTa
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® nocie NPoOOHCUMENbHOU PAbOmMbl ¢ HUBKUM HYUCIOM 0D0OPOMO8 31eKmpo-
UHCMpYMeHm caedyem 6KII0HUMb NPUOIUUMENbHO HA 3 MUHYMbL HA MAK-
CUMAIbHOE YUCTIO 0O0POMO8 HA XOJ0CMOM X00) OJisl OXJANCOCHUSL,

® 0/1 8bINOJIHEHUsL OMBEPCMULL 8 MemaJlie HeoOX00UMO NPUMEHAMb De3ynpey-
Hble, 3amoueHHble c8epaa U3 Obicmpopeddcyujeil Cmaiu No8bLULEeHHOU NPoU-
Hocmu,

® nepeo 3a8epmuléanuem OOILUUX, OUHHBIX ULYPYNO8 8 MBEPIbLEe MAMEPUAIbL
cedyem npeodsapumenbHo 8blC8ePIUNMb OMeepcmue ¢ OUAMEmMpoM, COON-
BEMCMBYIOWUM — GHYMPEHHeMY — ouamempy  pe3vOvl,  NpubIUUMETbHO
Ha 2/3 Onunbl wypyna.

B cermMeHTe aKKyMyJSTOPHBIX JpENCH-IIypYMOBEPTOB 0A30601 cepuul
(lightseries) npeacrasiena ya00Has ¥ MOITHAS aKKYMYJISTOPHAS JAPEIib- IIyPYyIIO-
BEpT GSR 14,4-2-L1 Professional, ¢ pykosaTkoii, pacmoyio;keHHOU O IEHTPY Tsi-
xectr. OHa MIPUMEHSIETCS TIPHU CTOJSIPHBIX U JEKTPOMOHTAXKHBIX paboTax, U3ro-
TOBJICHUU M COOpKEe MeOeaH, BHYTPEHHEH OTIC/IKe/yCTAHOBKE 3BYKOW3OJISIIHH,
MOHTa)KE CAHTEXHUKHU, CUCTEM OTOILJICHUS U KOHIUIIMOHUPOBAHUS.

BHemHuii BU U KOHCTPYKTHUBHBIC OCOOCHHOCTU aKKyMYJIITOPHOM Jpeu-
mrypynosépra GSR 14,4-2-L1 Professional npusenens! Ha pucynke 4.8.

TexHUYECKHE XapaKTEPUCTUKH aKKyMYJISTOPHBIX IpEIIeh-IIypyInoBEPTOB
GSR 14,4-2-L1 u GSB 14,4-2-LI Professional mpusenens! B Tabnuie 4.4.

Tabnuua 4.4 — TexHuueckre XapakTEPUCTUKH aKKyMYJISTOPHBIX Jpeen-1ypynoBEPTOB
GSR 14,4-2-L1 u GSB 14,4-2-L1 Professional

GSR 14,4-2-L1 | GSB 14,4-2-L1

1 2 3
Hanpsokenne akkymyiisitopa, B 14,4 14,4
EMKOCTB akkymysisaTopa, A-u 1,5 1,5
Makc. KpyTALHii MOMEHT (KecTKoe/MsATKoe 3aBopa- 34716 35 /17
qyuBaHKe mypymnos), H-m
UYucio cTyneHel KpyTsImero MOMEeHTa 20+1 20+1
Ywucao 060poToB xomoctoro xoaa (1-51/2-51 CKopocTs), 0-400/ 0-400/
My 0 -1300 0 -1300
MaxkcumanbHOE YHCII0 YAAPOB, YI/MHUH - 19 500
Jlnana3oH 3akuMa CBEpJIMJIBHOIO NATPOHA, MM 1-10 1-10
MaxcuManbHBIN THaMeTp OTBEPCTHSI B IPEBECHHE, MM 30 30
MakcruMaabHBIA JHaMeTp OTBEPCTHUSI B CTAIH, MM 10 10
MakcuManbHbIA JUaMETp MYPYIOB, MM 7 7
MakcumanbHBbIi THaMeTp OTBEPCTHS B KHPITUYHOU i 10
KJIaJIKe, MM
JuHa, MM 169,0 187,0
Bricora, Mm 197,0 197,0
Bec ¢ akkymynsaTopom, Kr 1,2 1,3
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Oxonuanue mabauyol 4.4

1 2 3
[Tpubnu3urenbHOE BpeMst 3apsaKu, MUH 50 50
Jlonyctumas Temneparypa OKpyKaroliei cpeibl:
— MpU 3apsaKe akkymyasaropa, °C ot 0 1o +45 ot 0 1o +45
— TP AKCIUTyaTaluy U Xxpanenuu, °C oT —20 1o +50 oT —20 1o +50

CaMmeli KopoTkuit kopnyc (195mMm ana 14,4B u 18B):
HoEblit peayKTop 1 YeTbipex Xopolwo chanaHcupoBaH, yAoGHOe yNnpaBneHUe WHCTPYMEHTa WaeansHo
NOMIOCHBIA MOTOP AN ® ans paboTkl B y3KuUX MPOCTPaHCTBaX
& MaKCHMansHOR MOLHOCTH . 3
npu KOMMNaKTHOM pasMepe

. 2 CKOpoOCTH:
8 OnTUManebHo Ans cBepieHus 1

3aKPYYMBAHNA LUYPYNOB
13 MM naTpon:
YnobHoe KpenneHwe cBepn u
Hacapok

18+1 yncno ycTaHOBOK
KpYTALLEro MOMeHTa /

lMnaBHbIA BBIKNKYaTENb C
tpyHKUMEN akcenepaTopa

TopMo3 BeIGera:
[ns TOYHOro CePURHOIo
3aBopaquMBaHus LLYpYynoe

Yao6Hasn pykosiTka ¢ MArKon
HaKnaakoun

SnNeKTPoOHHanA 3awWwmTa Aveekx
akkymynsitopa (ECP) - cpok
KU3HW aKKYMYNsATOpa BhiLle Ha
400%

LED-MoacBeTKa
Ons nyqwen BUAMMOCTN

Knunca ans kpennexus Flexible Power System-
MossonseT sakpenuTs COBMECTUMOCTb C PasHbIMW TUNAMU
MHCTPYMEHT Ha pemHe BO BpemMs e akkymynstopamu (3.0A4 nnu 1.3Au)
nepepsiea

\V/ =5 B <2 B>

10,8 Volt 2x 50 min | [cers protecion] | 2-SPEED

LED LIGHT

Pucynok 4.8 — Axkxymynsmopnas openv-uypynosépm GSR 14,4-2-1L1 Professional

Axxymynsmopnvle openu-uypynosépmor GSR/IGSB 14,4/18 VE-2-L1 Pro-
fessional npoosunymoti cepuu (robustseries) o0samar0T caMoil BBICOKOH CKOPO-
CTBIO U BBICOKMUM KPYTSIIUM MOMEHTOM. /[yt y1oOHOM CMEHBI OCHACTKH WHCTPY-
MEHTBI OCHAIIEH MaTPOHOM 13 MM, IIJIsl OCBEIIEeHUS paboveil 30HbI TPEIyCMOTPEHA
CBETOJIMOJIHASL TIOJICBETKA. DJICKTPOHHAS 3alluTa AJIeMEeHTOB mutanus Electronic
Cell Protection (ECP) mo3BosisieT yBeIUYUTh CPOK CIyxObl Oarapeit Ha 400 %.
YHUKaIbHO AJMTENBHOE BpeMs pabOThl Ha OJHOM 3apsije obecrieunuBaeTcs 0jaro-
Japsi UCTIOJIb30BaHUIO JINTUI-HOHHOTO aKKyMYyJisiTopa €MKOCThIO 4,0 A-.

AKKyMYJISITOpHBIE Apenu-mypynoBéptel 14,4/18 B mnpoaBuHyTO# cepuu
(robustseries) mpumensitorcs npu paboTe ¢ METAIOKOHCTPYKIHSIMH, MOHTa)Xe
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3TaHUN U COOpPYKEHUI M3 COOPHBIX JAeTajeil U KOHCTPYKIIUM, YKIIaJKe Kepamuue-
CKOM TUTMTKH, TUIOTHUIIKUX U CaJJ0BO-JIaHAMAPTHBIX paboTax.

BHemHui BUI U KOHCTPYKTHUBHBIE OCOOCHHOCTH aKKyMYJISTOPHOM Jpeiu-
mrypymnoBépra GSR 14,4 VE-2-LI Professional npeacrasnens! Ha pucyHke 4.9,

13 MM NaTpoH m

ANs yAoOHOM CMeHbl OCHaCTKM

\

|

I

Camasi BbICOKas CKOPOCTb U
KPYTSALWMWIA MOMEHT B CBOEM
knacce: Henpes3ongéHHas
NPOV3BOAUTENBHOCTL

MporpeccuBHas wkana
YCTaHOBKU KPYTALLETO
MOMEHTa:

OIS TOYHOW YCTaHOBKM

MpoyHoCTL:
nonHas (yHKUMOHaNbHOCTL nocne
nageHua ¢ BbICOTbl 2 M Ha BETOH

AxkkymynsaTtop 4,0 Au Li-lon @
YHUKansHO AnuTensHoe BpemMs ;
paboTbl Ha OAHOM 3apsage.

CeeToguogHas noacBeTKa
[ns oceeleHnsa paboyen 30HbI

OneKTpOHHan 3awmTa ANeMeHTOB
nutaHus - Electronic Cell Protection
Cpok cnyx6bl 6atapert Ha 400 % aonblue

v/ B N3

14.4 Volt g i ’ 2-SPEED
N & .

ELECTRONIC| | 1,5-13 mm
FLEXIBLE
: * Al POWER SYSTEM
T e EEEERERREEEEETEN o e

Pucynox 4.9 — Axxymynsamopnas openv-uypynosépm GSR 14,4 VE-2- LI Professional

IIpeumymecTBa akkyMyJATOPHOM Apeaun-mypynosépra GSR 14,4 VE-
2-LI Professional:

® UCKIOHUMENbHAL NPOYHOCMb. Olazodaps snacmuunomy kopnycy Dura
Shield uncmpymenm coxpansiem noanyro pabomocnocobrnocms oadice nocie
naoerust Ha 6emoH ¢ 8blcomul 2 M,

® ucKIIOHUMENbHOE YOOOCMBO: ONMUMALLHBLI KOHMPOIb HAO UHCIMPYMEHNOM
bnacooaps unnosayuonnou cucmeme Electronic Rotation Control (ERC) —
pacnosnaem 6He3anHyio OIOKUPOBKY U 6 YeNsIX 3aujumvl HeMeOJeHHO
BBLKIIOYUACT UHCIPYMEHM,

® UHHOBAYUOHHAS OONOJHUMENbHASL DPYKOSAMKA C BOJTHUCIbIM Npoduiem
U NPOCMbIM MEXAHUIMOM OIOKUPOBKU Ol ObICMPOU YCMAHOBKU/CHAMUS
U HaoedxCcHoU urcayuu,

®  CEEPXKOMNAKMHOCTb. MALAsl ONUHA KOPNYCa OJisk ONMUMATIbHO20 Y00OCcmea
UCNONb308AHUSL,
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e cucmema Electronic Motor Protection (EMP) zawuwaem osucamenv om
nepeepysKu u obecneuusaem e2o 00a2ull CPoK CiyHcovl,

o unHosayuonuvie akkymyaamopsr CoolPack ¢ ysenuuennvim na 100 % cpo-
KOM CIyoHcObl,

e cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsmop
om nepezpy3Ku, nepezpesa u 21yo0Ko2o paspaoa;

® GCMPOEHHAsT CB8eMOOUOOHAsE NOOCGemKa O/l 0c8eweHuss paboueli 30Hbl
8 MEeMHbIX MeCmax.

TexHUYECKHE XapaKTCPUCTUKH aKKyMYJISITOPHBIX JIpelieh-IIypyrnoBEPTOB
GSR 14,4 VE-2-LI u GSB 14,4 VE-2-L1 Professional mpusenens! B Tabmuie 4.5.

Tabmuna 4.5 — TexHuueckue XapakTePUCTHKH aKKYMYJISITOPHBIX JApeNei-IIypyrnoBEPTOB

GSR 14,4 VE-2-L1 u GSB 14,4 VE-2-LI Professional

GSR 14,4 VE- | GSB 14,4 VE-

2-L1 2-L1
Hanpsxenue akkymyasatopa, B 14,4 14,4
EMKocTh akkymysisTopa, A-u 4,0 4,0
Makc. KpyTAmmii MOMEHT (’KeCTKOe/MITKOe 3aBOpaunBa- 75 134 80/ 36
Hue mypymnos), H-m
Yucio cTyneHel KpyTsiero MOMEeHTa 25+1 25+1
Yuciio 060poToB x0a0cToro xoaa (1-51/2-s1 CKopocTs), 0-380/ 0-420/
Myt 0 -1600 0-1800
MaxkcuMaabHOE YUCIIO YAApOB, YI/MUH - 27750
JlnanazoH 3akuma CBEPJIMILHOTO NaTPOHA, MM 15-13 15-13
MaxkcuMaabHbI AMAMETP OTBEPCTHS B JPEBECUHE, MM 45 45
MaxkcruMaiabHBIA AMAMETP OTBEPCTHS B CTAIH, MM 13 13
MaxkcruMasbHbIH JUAMETpP IYPYIOB, MM 10 7
MakcumanbHbIi THaMeTp OTBEPCTHS B KUPIIUYHOW KJIaI- i 14
Ke, MM
JlmuHa, MM 213,0 2280
Bricora, MM 253,0 253,0
Bec ¢ akkyMynsaTopom, KT 2,0 2,1
[IpubnusurenbHOE BpeMsl 3apsiIKH, MUH 45 45
JlonycTumas Temreparypa OKpy>Karolien cpebl:
— IIPU 3apsaKe akkymyastopa, °C ot 0 no +45 ot 0 no +45
— IIPY SKCIUTyaTalluy U XpaHeHuu, °C ot —20 1o +50 | ot —20 mo +50

Cucmemnvle npunaonexcnocmu. BaxxHoW NPUHAJIEKHOCTBIO aKKyMYJIsi-
TOPHBIX JpeNIel-ITypyNOBEPTOB SBISETCSA CEEPIULbHbIN NampoH, (POopMUpyomui
CBSA3b B IIEMIOYKE CHUCTEMBI Openv — ceepao. CBEpIUIbHBIN MATPOH COETUHSET
CBepJIO myTeM (PUKLHUOHHOTO CILIeTIeHUs ¢ JBurareneM. [Ipu aTom cBepanIbHbBIN
NAaTPOH JOJIKEH COOTBETCTBOBATH CJIEYIOIIUM TPEOOBAHUSM:

— HaodexcHoe KpenieHue ceepid;
— nepeoaua MakCUMAaibHO20 KpYymsauje2o MOMEeHma 6 xooe pabom;
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— CcmouKoCcmb K pawjaroujemy u yOapHomy 6030etcmeuro;

— NOJIHOEe OMCYMCmMeEue NPOCKAIb3bl8aAHUSL,

— XBOCMOBUK C8epJla He O0JIHCEH NOBPEHCOAMBCSL,

— 3amAcueanue U OMKpulBaHue NAmpoHa 00NHCHbL ObIMb NecKUMU U be3onac-
HbIMU,

— omcymcmesue HeoOX00UMOCMU NPUMEHAMb OJisl CMEHbl OCHACMKU BCHOMO-
2ameibHble UHCIPYMEHMbI.

CrangapTHOU GOpPMOIT CBEPIIMIIBHOTO MATPOHA 0J151 YOapHbuIX Opeieli SIBISIET-
Csl KYJ1aUKOGblil NAMPOH.
OCHOBHBIM MPEUMYIIIECTBOM KYJIQ4KOBOTO MATPOHA SBJISIETCSI BO3MOKHOCTh
MOHTa)ka pabouYrX HACaJ0K pa3InyHOro auamerpa. [Ipu atom paznuyarot:
—  3Y06uamolii CEEPIUNbHBIL NAMPOH,
—  OBICMPO3ANCUMHBLU CBEPTUNLHBIU NAMPOH.
[TaTpoHBI OBYX MaHHBIX THUIOB UMEIOT CXOIAHBIA MOHTA)KHBIM MPHHIIUI, HO
OTJIMYAIOTCA OCOOEHHOCTSIMU HCIOJIb30BaHUSI M KOHCTPYKIIMOHHBIMHU XapaKTepH-
CTUKAMH.

CBepauiIbHBIN MaTPOH

3yOuarsiii bricTpo3axkumHOM
(crtoco0 KperieHUs cBepJia — (crtoco6 kperieHus cBepiia
C TIOMOIIIBIO 3y0UYaTOro TOp- — OECKITFOUEBOI)
IOBOTO KJTI0Ya)

| |

OIHOTHIB30BBINA JIByXTUIb30BbIN

3youamoiii_ceepaunvubiti_nampon (puc. 4.10) 3akpervisieTcs Ha BHEIIHEM
ajlanTepe MHCTPYMEHTA ¢ TIOMOIIBIO CHENHaTbHOTO 3yOuaToro kimoua. [Ipu sTom
MOJIH30BATENh JIOJDKEH YCTAHOBUTH TPU 3KUMHBIX KyJIauka B COOTBETCTBYIOIIHUX
MOHTQXHBIX OTBEPCTHSIX M 3aTSHYTh 3yOUaThIM KIIFOYOM JIJISl HAJEKHOTO 3aKperi-
JIeHUs cBepIa 0e3 MPOCKaIb3bIBAHMUS.
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1) 2)

1- 3y6uamoni ceepaunvbHblll NAMPOH Oe3 NPEOOXPAHUMENbHO20 3adcuma, 2— 3y0uamulil ceep-
JIUIbHBLU NAMPOH C NPEOOXPAHUMETbHBIM 3AACUMOM

Pucynox 4.10 — 3youamoiii ceeprunvHbvlii nAMpon

JUist 6biCcmpOo3adNCUMHO20 C8ePIUIbHO20 NAMPOHA He mpedyemcs 0ONOoHU-
menbHbll KoY. JJaHHBINA TATPOH 3aKPEIUIIETCS] BPYUHYIO C MOMOIIBIO CIIelHalb-
HOM BHEIIHEW MOHTAKHOMW TWJIb3bl. Pa3nuuaroT 06a OCHOBHBIX muna Oblcmposa-
HCUMHBIX NAMPOHOB:

— 00HO2UNIL308bIE OBICIMPO3ANCUMHBLE NAMPOHDI,;
— 08YX2UNb308bIe ObICMPO3ANCUMHBLE NAMPOHDL.

Bvicmposasicumubiti nampon ¢ _oonoii_eunvsou (puc. 4.11a). JInsg paboTs
C 00HO2UIb306bLM TIATPOHOM JIOCTATOYHO OJHOW PYKHU, TaK KaK B ATOM CIIy4ae s
MOHTa)Xa WJIM OTKPYYHMBAHUS CBEPJIa UCIOJIb3YETCS TOJIBKO OJTHA 2uU/lb3d, YTO 3Ha-
YUTEJbHO oOJerdaer oOCTy>KUBaHUE HHCTPYMEHTA. BBICTPO3a)KMMHBIN MaTpOH
JTAHHOT'O THUIIA OTJIMYAeTCs YBEIUYESHHON 00JaCThI0 00XBaTa M rapaHTUpyeT Ooliee
HaZE&KHOE KPETUICHHE, YeM JIBYXTWIIb30BbIN maTpoH. OQHAKO AJI €ro UCIOJIb30Ba-
HUS MIHCTPYMEHT JOJKEH OBbITh OCHAILEH (PYHKI[MEH OJIOKMPOBKY IIMUHAEIS (pYyy-
HOM WM aBTOMaTH4eckon) (puc. 4.116).

B ObIcTpO3a:KUMHOM TIATPOHE ¢ 08YMs unb3amu puc. 4.116) BHEIIHSIST MOH-
TaKHasi THJIb3a COCTOMT U3 JBYX 4YacTeil. QOHa uacmb TUNB3BI CIYKUT O/ 3AXHCU-
Ma Hacaoku, a emopas — 0l 3aMmaSU8aHUs. Ul OMKpyuueanus coeounenus. llpn
MOHTa)KE CBEpJIa MOJIb30BATEIb JIOJDKEH yICPKUBATH THIIB3Y IBYMS PYKaMHU.
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a) 0)

a — C8epIUNIbHBILL NAMPOH C OOHOU 2Ub30U; O — YCMPOUCmB0 07151 O10OKUPOBKU WNUHOEN:
1 — 00Ho2unb3086bIII NAMPOH, 2 — C8EPIUTLHBIL WNUHOELb C PUKCUPYIOWUM NA3OM, 3 — KHONKA
07151 OJIOKUPOBKU WNUHOENS, 8 — CEEPIUNbHBIU NAMPOH C 08YMS 2UNb3AMU,;

Pucynox 4.11 — Koncmpykyus 661cmpo3ancumMHblX nampoHos

Jlononnumenvhasn pykoamka. J1Jig akKyMyJISITOPHBIX JIpeJiei- ITypymoBEP-
TOB U YAApHBIX JApeei-IIypyrnoBEPTOB MPOJBUHYTON CEpUM MPUMEHSIETCS WHHO-
BaI[MOHHAs JIOTIOJHHUTEIbHAS PYKOATKA (puc. 4.12) ¢ BOJHHCTBIM mpoduaeM
U TIPOCTBHIM MEXaHU3MOM OJIOKMPOBKH JJII OBICTPON yYCTAHOBKHU/CHATHS W HAJICK-
HOU (pUKcanuu.
JlomomHUTENbHAS PYKOSATKA pa3paboTaHa i Oojiee HAJAESKHOTO YIpaBlie-
HUS WHCTPYMEHTOM W TIOBBIIICHUS KadyecTBAa TOYHOCTH cBepiieHus. OCHOBHOU
3amauell JAaHHOTO YCTPOWCTBA SBJSETCS MaKCHUMaIbHOE COKpAIlleHHUE pPHCKa
HECYACTHBIX CITydaeB TPH OJIOKMPOBKE CBepia. braromaps crenuanbHOM KOH-
CTPYKIIMM BHE3aIHas OTJa4ya NpH OJOKHUPOBKE CBEpJia HAAC)KHO KOMIICHCHPYETCS
KOPITyCOM MHCTPYMEHTA.
[IpenmyniecTBaMy THHOBALIMOHHOW JOMOJIHUTEIbHOU PYKOSITKU SIBJISIFOTCS
— onmumanvHoe U YOOOHOe Kpenienue npu MUHUMATbHOM Y CUTUL,
— HaoedxCcHas guxcayus no 08ymM 0CAM. pAOUAILHOL U OCEBO,
— JY4uuil KOHMpOoab UHCIMPYMEHMA 0axce Npu 8bINOJIHEHUU CAMbBIX MPYOHbIX
pabom 61a200aps paduaibHOMY U 0CEBOMY KPENIeHUIO (Hem CKONbIICEeHU);
— noB8OpOmMHAs U pe2yrupyemas pykosmka — 23 nosuyuu (kaxcovle 10° cooxy
u xadicovie 20° ceepxy). He mysicno chumams pyKosimky 0 usMeHeHus: eé
nozuyuu!

84




lMpocTasn perynupoBka
= [loBOpOTHaA 1 perynupyemas pykosTka (23 no3vuun)

CheMHas pyKosTka

® ANS BbINONMHEHUSA TOYHbIX

pabot MpocToi MexaHM3M 3aMKa
MpoyHas = [Ins npocTow u BbicTpoit hukcauum
MeTannuuyeckas
neHTa

OproHoMuYHas pyKosiTka c
npope3vHeHHOW HaKnagKon

= [Ins 6e3onacHon n komdgopTHOM
paboTbl

* JONIWiA CPOK CRyXBbl

LLinyHTOBON MexaHu3m

oceBou ukcaummn Ans
MWHUMU3ALUN CKONBbXEHUS
PYKOSITKM

YBenuyeHHas anvHa*

*BaXKHO ANA UHCTPYMEHTOB C BbICOKUM
" unﬂ ﬂy‘-".uero KOHTpONA pa6°Tb‘ KPyTAWWM MOMEHTOM=> YEM Bbilue

WHCTPpYMEHTa KPYTALWMNIA MOMEHT UHCTPYMEHTa, TemM
AnnHHee AomkHa ObiTb pykoaTka

-0

e

[IpocToii MexaHN3M KpEIUICHUS PannaneHOE M 0ceBoOe KpeIUIeHHe

Pucynok 4.12 — Unnosayuonnas 0OnoiHumenbHas pyKosamka




4.2.2 3akpenuisomuii MaTepuai 2
3aoanue 2.1
l. YeranoBuTe cooTBETCTBHE:
1. ITpuBeuTE B COOTBETCTBHE OIEPAIIUU XPAHEHUS, 3apSIKH M SKCIUTyaTaIluy aK-

KyMYJISITOpa ¥ TEMITepaTyPHBINA PeKUM (JIOIYCTUMYIO TEMITepaTypy OKPYKaromieH
cpensl) 1t yriaoBoi apenu-mypynosépra GWB 10,8-L1 Professional:

Onepayus TemnepamypHhuwiii pesxcum
1. | Xpanenue A. | ot 0 no +45 °C
2. | 3apsinka b. | or—-20 mo +50 °C
3. | Dkcrryaramus B. | or 20 go +60 °C
Otger:| 1 | >
2 | >
3 | >

2. [lpuBenuTe B COOTBETCTBUH MapKy aKKyMYJISITOPHOTO HHCTPYMEHTA U 00JIacTh
€ro MPUMEHEHUS.

Mapxa uncmpymenma Obnacmov npumeneHust
1. | GWB 10,8-LI Professional A. | Ykiagka KepaMHUECKOM ITUTKH,
cazioBO-JIaHAmadTHHIE pabOThI
2. | GSR 10,8-2-LI Professional b. | Yknaaka kepaMuuecKoi TUTHTKH,

caZioBO-JIaHAmAa(THBIE pa0OTHI,
paboTa ¢ METaNIOKOHCTPYKIIHS-
MH

3. | GSR 18 V-LI Professional B. | 3aBopaunBanue mypymnos u
CBEPJICHUE HAJl TOJIOBOM U B
TPYJHOAOCTYITHBIX MECTax

4. | GSR 14,4 VE-2 LI Professional I'. | Mcnionp30BaHuE B CTECHEHHBIX
pabouMx YCIOBHSIX

. | CBepnenue uzaenui u3 xeaes3o-
OeTOHa M KaMHSs

OTtBeT:

WM -
VIR
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I1. JomosinnTe NpeaioxkeHue HegocTaomel nHGopMAanuei:

1. brokupoBKa BBIKITIOYATENS] TUTAHUS city4aitHoe
AKKyMYJISITOPHOT'O MHCTPYMEHTA.

2. Y akkyMyJasaTOpHbIX apeneii-mypynoBéproB GSR 14,4/18 VE-2 LI cpok ciyx-
Obl akKymyJsaTopoB Bheiiie Ha 400 % Onarogapst cucteme 3a1u-
ThI 3JIEMEHTOB TTUTAHUS

I11. PaGora ¢ pucynkom:

1. Onpenenute MO PUCYHKY « AKKYMYJIATOPHBIE JPEIUA-ITYPYHIOBEPTH» BUABI aK-
KyMYJIATOPHBIX ApeNeh-IIypyNnoBEPTOB B 3aBUCUMOCTH OT (POPMBbI PACTIOIOKEHUS
PYKOSTKH U MOANHUIINTE UX PAIOM ¢ OykBamH a, 0, B.

6) 6)

AKKymynamopHule Openu-ulypynosépmeol

2. Ha pucynke akkymysstopHas apenb-mrypynoBépt GSR 18 V-LI Professional
C PYKOSITKOH,
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Axxymynamopnas openv-utypynosépm GSR 18 V-LI1 Professional

V. IIponosknTe MpeasioxKeHue:

1. YrioBeie apenu UMEIOT KOpITyC B (hopMme

2. JIByXCKOPOCTHOH peayKTop akkymyistopHoro mrypymnoBépra GSR 10,8-2-LlI

Professional o0OecnieunBaer

MOMEHT [0

15 H-m.

3. AKKyMYJIATOPHBIC yIapHBIE IPEIN UCTIOIB3YIOTCS MPEUMYIIIECTBEHHO TaM, TIe

HYKHO CBCPJIMTL I'HC3/1a B MaTcpHualjic.

V. Paoora ¢ Ta0auIen:

3. AkkymynstopHo# apenbro-mypynoséprom GSR 10,8-2-L1 Professional moxuo
BBINOJIHATH CBEPJICHUE OTBEPCTUI B IPEBECUHE U CTAJH, 3aBOPAYUBATH IIYPYIIL.

3anoJHUTE KOJOHKY 2 TaOJIUIIbI:

CBepJieHuE U 3aKpy4YHBaHUE

[nametp, MM

1

2

MaxkcuMaJIbHBIN AUAMETP OTBEPCTHUS B IPEBECUHE, MM

MaxkcumasbHbIi JUaMETP OTBEPCTHUS B CTAIU, MM

MaxkcumanbHbIi IMaMeTp LIypynoB, MM
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4.2.3 IlpoBepka cTeneHn yCBOeHUsI MaTepuaJjia 2

3aoanusn 1.2 - 2.2

|. BbiOGepuTe HEeCKOJIbKO NPABUJIbHBIX OTBETOB M 00BEIMTE:

1. Y napHble qpenu UCHoIb3yIOTCS JIs CBEPIICHUS:

a) 0OeToHa; 0) JApeBecUHBI;
B) KaMHSL.
Otger:
2. C moMOUIBbIO YAAPHBIX IPENEH IIYypPYIbl MOKHO:
a) 3aBUHYMBATH; 0) BBIBUHYUBATD;
B) 3a0uBaTh.
Orser:

I1. JlomoiHuTE NpeaiokeHne HeaocTaKIeii nHGopManmei:

1. OcHOBHOE pa3zIMuKre MEXAY IPEbI0 U YAAPHOU APENbI0 COCTOUT B MPUHITUIIC
KPETUICHUS

2. CBepIIMILHBIN MATPOH SBJISETCS CBSA3YIOIINM 3BEHOM MEXIY
" YIApPHOU JIPETH.

I11. PabGoTa ¢ pucyHkoM:

1. ITo pucyHky « AKKyMyJISITOPHBIE YAApPHBIE APEIU-ITYPYITOBEPTHI» ONPEIETUTE
dbopMy UHCTPYMEHTA B 3aBUCUMOCTH OT (POPMBI PYKOSITKH U 3aIHUIIHUTE:

a)

AKKymynamopHule yoapHsie Openu-uypynoeépmol
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a—

O —

IV. 3anosnnre cxemy:

1. 3anmonnuTe CXEMY BHAOB U THUIIOB CBCPJINJIbHBIX ITAaTPOHOB!

CBepnuiIbHBIN MaTPOH

(noomun) (noomun)
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4.3 Moayab 3 «OcHacTKa /151 CBepJIeHUs»

YueOHblil MaTepuas 3

4.3.1 O0mue cBeeHusi 00 OCHACTKE JJIS CBEPJICHUS

CaepJjieHne — 3TO 00pa30BaHME CBEPJIOM CKBO3HOTO WJIM TIYXOTrO IIHJIMH-
JPUYECKOTO OTBEPCTHS B 00pabaThiBaeMOM Matepuaiie (puc. 4.13).

Z |

%.\
7)) 0) 6)

a — CKBO3HOEe ceepiienue; 9] — CBEPIICHUE 2T1YX02c0 OmeePCmMuUsL, 6 — PpaA33€HKOBKA

Pucynok 4.13 — Ceepnenue

Heo0xoaumo MpoBOIUTE pa3Iudre MEXKIY:
— CKBO3HbIM c@eplieHuem (4epe3 3aTOTOBKY);
— ceepieHuem 2nyxo2o omeepcmus (TTyOMHA CBEpJICHUS HE TMPEBBINIACT
TOJIIIIMHBI MaTepuaa);
— enybokum ceepienuem (TIyOMHA BBICBEPJCHHBIX OTBEPCTUH Oojiee yem
B 5 pa3 MpeBbIIIACT TUAMETP CBEpIIa).
B nmomonHeHne K 3TOM OCHOBHOM TEXHOJOTMU CBEPJICHUSA CYILIECTBYIOT
JTOTIOJTHUTEIFHBIC BAPUAHTHI CBEPJICHHUS
— ceeplieHue 8 mgepoom mamepudJe,
— pazeepmuleanue npeodsapumebHo NPOCEEPIEHHBIX OMBEPCULL,
— KOHUYECKOe 3eHKOBAHUE 8blCEEPIEHHBIX OMEEPCULL.
Haubonee BaxXHBIMU Kpumepusamu 7151 CBEPICHUS SBIISIOTCS .
— 8b100p NOOX00AWe20 ceepa;
— 8b100p ckopocmu pe3arnust (CKOPOCTH BpPAILICHUS ),
— 8bIOOP COOMBEMCMBYIOUE20 YCUNUS NOOAUU.
VYkazaHHbIE KPUTEPUHU JOJKHBI OBITH ONTHMHU3UPOBAHBI 1MOJ] 00padaThiBae-
MbIil MaTepuan. s Toro, yToObl BHIOpATh ONTUMAIBHOE CBEPJIO, CKOPOCTh Bpa-
HICHUS ¥ MPUIIO)KEHHOE JaBJICHUE, HYKHO YUUTHIBATh:
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— 8 KAKOM Mamepuaie HylCHO C8epIUmb omeepcmue,

— Kaxou ouamemp omeepcmusi HeoOX00UMO NOJYUUMDb,

— ABNAEMCs U NPOCEePIUBAeMOe OMBEPCMUe CKBO3HbIM, 2AYXUM ULU 21y00-
KUM.
CuMBonnueckue 0003HaYCHHsI CBEPII MPUBEACHBI B NpUiodceHuu B.

Ilpouecc ceepnenus SBISETCS PE3YNBTATOM OdgleHUs TONAYN (IBUKCHIS
noJa4M) M epawamensio2o osudcerus (IBYOKEHUS pe3anus). VX BIUsSHUE COCTOUT
B CleayroueM: oasierue (1ojada) sacmasisenm PeKYIIYI0 KPOMKY CBeplia npo-
HUKHyms B 00pabaTbiBaeMbIii MaTtepuall. [loMmumo 3TOTO, B8pAWamenvHoe O8udice-
Hue (IBVW)KCHHUE PE3aHUS) @pawyaem céepio M TOMOraeT OOKOBOH MOBEPXHOCTH
POKYILEH KPOMKHU TMPOJBUTATBCA B Matepual (puc. 4.14). Tem caMbiM mamepuan
ompe3zaemcsi B BUJIE cmpyoiceK, KOTOpbIe Oarofaps BpamiaTeIbHOMY JIBHXKEHUIO U
TE€OMETPHH CIIMPAIH CBepa (CTPYKEUHbIE KaHABKHU) YOa1A0MCs N3 BBICBEPIICHHO-
ro omeepcmusi. Pewarowum ¢paxmopom ona onmumanvrozo npoyecca ceepieHus
ABNAEMCA 2e0Mempusi ceepiia.

Y

a) 0) 6) 2)

a — npukiaovleaemoe dagierue; 6 — cuia pe3aHus,; 8 — nooaya, (NPpuHyoumenrbHoe 08UNCeHUE);
2 — 0sudiceHue pe3anus (epaujerue)

Pucynox 4.14 — IIpoyecc ceepnenus

[Ton ceomempueit ceéepra OOBIYHO TIOHUMAIOT KOHCTPYKITHIO PEXYIIAX
KPOMOK cBepiia (puc. 4.15). Tpu pexyiiue KpOMKHU SIBISIOTCS Han0oJiee BaXKHBIMU:

1) enasnas pescywas kpomka,

2) pedsicywee pebpo;

3) scnomozamenvhas pexcywas KpomKa.

Ux s dexTnBHOCTh 0a3upyeTCss HA COTIACOBAHHUM YTIIOB PE3aHUsl, U3 KOTO-
PBIX CIEIYIONTUE TTapaMETPhI OMPEICIISIIOT KIACCUDUITMPYIOITUE TIPU3HAKH:
— yeol npu eepuiure (Y20 3amouKu);
—  3a0HUll 2ol
— Y201 NOObeMA CIMPYHCEUHOU KAHABKU (NepeOHUll Yeo),
—  pexcywas uacmeo.
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T < L
/@k

1 —yeon npu eepwiune; 2 —3a0nuil yeon; 3 —y2o1 no0vema UHMOBOU KAHABKU

Pucynox 4.15 — I'eomempus ceepna

I'naenas pesxcywasa kpomka omeeyaem 3a npoyecc ceepienusi. CnupaivHoe
c6epJlo BCeTJa CHA0XKEHO 08yMs TIABHBIMHU PEXYIIUMHU Kpomkamu. OHU CBS3aHBI
MEXy co00 nonepeunoil pexcyweti kpomxotl (puc. 4.16).

2

1-0se ocnoeunvie pescywjue kpomku, 2 —6cnomozamenvras pexcywas Kpomka, 3 —nonepeu-
HAsL PeXHCYWas KpOMKA

Pucynoxk 4.16 — Peaxcywue kpomku ceepaa. I nasnvie pexcyujue Kpomku

XapakTep 3aTOYKH PeXKYIIHX KPOMOK

Haubonee npocToii popMoil pesxkyInx KpOMOK SIBJISIETCS KOHYCHAsl 3aTOUKA.
(puc. 4.17a). Tlpu takoit ¢opMe Mepexo]l MEKIY ABYMs PEKYIIUMU KPOMKAMHU
OCYIIIECTBIISIETCS] TIOCPEJICTBOM TaK HA3bIBAEMOU MEPEMBIUKH.

[TepemMbIuka pacrosokeHa Ha CPETHEH OCH OCTPHUS CBEpJia U 3a CUET ATOTO
(moYTH) HE UMEET OKPYKHOM CKOpOCTH. braromaps 5Tomy 00CTOSTEIBCTBY U «TY-
Moy pexyiei popMe mepeMbldka He Y4aCTBYET B CaMOM TPOIECCE CBEPIICHUS,
a JINIIIb TPETCS O TIOBEPXHOCTh MaTepHaia U OTOJABUTAET €ro B cTopony. Kak cien-
CTBUE, TIPH IICHTPUPOBAHUU OTBEPCTHSI CBEPJIO HE TOJy4aeT TOYHOW OPHCHTAIMH
W, HECMOTPS Ha pa3METKy KEPHOM, €T0 MOXKET YBOJHUTH B CTOPOHY. [Ipn 0ObraHOM
CBEPJICHMH TPCHHE TICPEMBIYKH JIOJDKHO IPEOJIOICBATHCA 3a CUYET YBEIUYCHHS
ycwiust Hakuma. Ha amo pacxodyemces 0o 60 % om obwezo ycunus! Bo3pactaer
CTETICHb HarpeBa U yMeHbIaeTcsi pabodas moaaya. [lo aToii mpuunHe cBepia ¢ me-
PEMBIUKOH CJelyeT MCIOIh30BaTh TOJIBKO JUISI PACCBEPIIMBAHUS TPEIBAPUTEIHLHO
IIPOCBEPJICHHBIX OTBEepCTHiA. [Ipu 3TOM aMaMeTp MmpeaBapuTENIbHO MPOCBEPICHHO-
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IO OTBCPCTHUA JOJIZKCH COOTBCTCTBOBATH HMIMPUHC IMEPEMBIYKU CBEpPJIa, UCITOJIb3YyC-
MOT'0 IJIs1 paCCBCPJIMBAHUA.

AN A SRS N,
@@@%@@
@@

a — KoHycHas 3amouka, 6 —noomouennas nepemviuxa no DIN 1412 A; 6 —noomouennas nepe-
MbIYKA € usMeHeHHot ocHogHou pedicywetl kpomxoi no DIN 1412 B; 2 —kpecmoobpasnas
3amouxa no DIN 1412 C; 0 —kpecmoobpazuas 3amouxa co cneyuanibHot NOOMouKoLl,

e —3amouxa 0131 0opabomxu cepoeo uyeyna no DIN 1412 D; ac — yenmpupyiowee ocmpue
no DIN 1412 E

Pucynok 4.17 — I'eomempus pesxcyuux KpOMOK CRUPATIbHBIX C8ePIL

JpyrumMu BO3MOXHBIMH (OpMaMH  SIBJISIIOTCS  3aTOYKAa C TOATOYCHHBIM
octpueM (cm. puc. 4.176, ) unm KkpectrooOpasHas 3atouka (puc. 4.172). Takue
(bOopMBI SBISIFOTCS 00JIee TPYTOEMKHUMHU B M3TOTOBJICHUH U, KaK CIICJICTBUE, PHUBO-
JAIT K yIOpoKaHUto cBepia. OqHaKO OHM TO3BOJISIOT N30€kKaTh HEJOCTATKOB, CBSI-
3aHHBIX C HAJIMYMEM IePEMBIUYKH. boyiee BRICOKOE KaueCTBO OTBEPCTHM, MCHbIIICE
yCHJIME CBEpJICHUs (KaK CJICICTBHE, YBEIMUCHUE CPOKA CITYy)KObI) BMECTE C TIOBBI-
IICHHOW pabouel Mmojaveil OKYIMarT BBICOKYIO CEOECTOMMOCTH YKe TOCIe Mpo-
CBEPJIMBAHUS HECKOJIBKUX OTBEPCTHIMA

CaMoe 00JbIIIOE HpeuMyusecmeo ceepi ¢ KpecmooopazHoil 3amouKol npu
WX WCTOJB30BAHUM C PYYHBIMHU DJEKTPOJAPEISAMHU 3aKIIOYAETCS B 3HAYUTEIIHHO
MEHBIIIEM YCHJINA HAKUMa, TTIOCKOJIBKY 3TO YCHIINE JTOJDKHO MPUIIATaThCs BPYUHYIO
¥ HE MOET OBITh YBEITMYCHO 3a CUET phlUara, Kak B CTAIIMOHAPHBIX CBEPIUIIBLHBIX
CTaHKax.

Yeon npu eepumune (\Ws). B cmpaabHOM CBepJie yeon npu eepuiune (puc.
4.18) HeoOXxoauM, 4TOOBI CBEPJIO CMOTJIO IIEHTPUPOBATLCSA B 00padaThiBaeMoOi J1e-
Tanu. Yeon oondwcen 6cecoa 6bime Menblie 180°.
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bonavuwuii yeon nipu Bepuiune (Ws) o3Hauaer, uto pexcywas kpomka (Ls) ko-
poye, 9TO KPYTAIIMA MOMEHT, HEOOXOAMMBIN ISl CBEpJIa, MEHBIIIE, U 3a0HUe 2pa-
HU ceeplla 6X00am 8 Mamepuail paunvuie, 9T0 00eCTICUNBACT JIYUIIYIO MOYHOCHb
Hanpaesienus céepia BO BpeMs HadalbHOW (pa3wl cBepieHHS. TeM caMbIM ymeHb-
waemca WM (PaKTUYECKU ycmpaHsemcsi BEPOSTHOCTh «3AKIUHUBAHUS) CBEpIia
B TOHKOM JIICTOBOM METaJlIe.

Manenvkuii y2on npu eepuiune obecneuugaem Oonee OMUHHYIO DEHCYUWYIO
KPOMKY, UTO Yayuuiaem menioomeod. ITO BBITOJHO IS 21y60K020 ceepieHus.
Hampasnstomue rpanu BCTYMAIOT B ACHCTBUE TTO3XKE, YTO OCIOKHIET OPUCHTAITHTO
CBEpJia HAa HAYAJIbHOM yJacTKe cBeplieHusi. CKgo3Hoe ceepiieHue 8 moHKUX Mema-
JIUYecKux JUCTAaX 4acTO COMPOBOKAACTCA «3AKIUHUBAHUSY C8epid B TUCTOBOM Me-

-y

_.I|_SI<_ — |_Sl<—

Ws = 135 % Ls = manenvkas, omeoo menia menvuie, OpueHmayusi iydue;
Ws=90% Ls= boabwas: omeoo menia 6o1vuie, opueHmayus Xyxnce

Pucynok 4.18 — Ceepnenue memanna u niacmmaccel. I eomempus pexcyujeti KpOMKU ceepia

Cmanoapmmuosie y2nbl ipu BepiuHe paBHstorcs 118° (yHuBepcanbHbIN yrom
U1t 60os1ee MATKHUX MaTepuaJoB) U 135° (Gosiee mpeANMOYTUTENBHBIN TSI TBEPIBIX
MaTepuasoB). MHbie yrael npu BepIIMHE UMEIOT CKOpEe OTPHUIATEIbHBIC CBOM-
CTBa ¥ UCMOJIB3YIOTCS TOJBKO ISl CTICTIHAIbHBIX CITyJacB.
s meepovix mamepuanos (yroa npu epmuae Ws = 135°):
KOpOTKas pexyIias KpoMmka Ls;
0o0JIee HU3KUI TEILUIOOTBO/I;
JIETKOE 3acBepiMBaHue (Jydille TOYHOCTh HAIIPaBICHUS CBEPIIA);
HEOOXOIMMO MEHBIIIEE YCHUITHE.
s msiekux mamepuanos (yron npu Bepiuae Ws = 90°):
JUTMHHAS peXyIas KpoMka Lsg;
® XOPOIINWH TEIJIOOTBOL;
® IUJIOXO€ 3aCBEpJIMBAHUE (XYK€ TOUHOCTh HAMPABICHUS CBEPIIA).

3aonuil yzon naer BO3MOXHOCTh PEXYIIEH KPOMKE MpoHUKams 6 obpaba-
muleaemyio Aetanb. be3 3aJHero yria pexyias KpoMKa CKOJb3HWJa Obl 1O IO-
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BEPXHOCTU 00pabaThiBaeMOM JeTanu, He TPOHMUKAsl BHYTPh ee. 3aaHuil yroa odpa-
3yeTcs 3a30pOM PEXYIIUX KPOMOK CBEpJIIa, UCIIOJIb3yeMble yTIibl: 5°—12°.

Ecnu 3agHuil yroa CIUImKoOM OOJBIION, TO €CTh €CIIU 3a30p PEXYIIEH KPOM-
KA CJIMIIKOM OOJIBIIION, TO peXyIlas KpOMKa MOXXET MPEKICBPEMEHHO W3HAIIH-
BaThCSl MOJI HArpy3KOM WM Jake BbIpbIBaThbCs. CyIeCTBYET JIOMOJHUTENIbHAsS
OMACHOCTh B TOM, YTO PEXyllas KpoMKa OyJleT 3acTpeBaTh B MaTephayie U3-3a
HU3KOTO COMPOTHUBIICHUS PE3AHUIO.

Yroa nogbeMa CTPY:KeUHON KAHABKHU (TMOMEPEUHBIN MEPEHUN Yroy) pe-
KyIed KPOMKU CBEpJia ONpeeNsieTcss pabouuM YyrioM B NEpelHel IUIOCKOCTU
peXyIero HHCTpyMeHTa (OOKOBBIM MEPEIHUM YTIIOM) ciupaiu cBepia. OH oka-
3bIBACT pEllaoliee BIMAHUE HA (GOpPMHUpPOBAHUE U yAaleHHe CTpYxKku. [lorTomy
yroJj nogbeMa CTPY>KEUHOW KaHaBKHU BHIOMPAETCS B COOTBETCTBUH CO CBOMCTBAMU
oOpabaTpiBaeMoro Marepuana. Tpu Haubomee gaxcHvlx muna y2ia 0003HA4AOMCs
cumeonamu N, Hu W (puc. 4.19).

Jlyist 00111ero NMpUMEHEHHUsI, TPEUMYIIECTBEHHO sl 00pabOTKU pa3IMYHbIX
THIOB KoHcmpyKyuonnoti cmanu (TBepaoctbio 500-1300 H/mm?), msexozo cepozo
YyeyHa, YBEeMHbIX Memasiog CpeIHed TBEpJOCTH BHIOMPAIOT CPEIHUIA Yrojl MOIb-
eMa CTPYKEYHOU KaHaBKH, KOTOPBIA cocTaBiseT oT 16° mo 30°. CooTBETCTBEHHO
Takue cBepiia oTHocATcs K muny N (puc. 4.19a).

«Msrkue» marepuajibl, TaKUE KaK aJIOMHUHUI W MITKUE aTIOMHUHHEBBIC
CIUIaBBI, IUHK, BA3KWE U TEPMUYECKU YIIPOUHCHHBIC JIecKUe Memaivl, MeIb, Poc-
dopucrast 6poH3a, CIUIaBbl HA OCHOBE MEJU U OJIOBA 00Pa3YIOT OIUHHYIO CHIPYIiC-
Ky ¥ TI03TOMY TPeOYIOT OOJIBIIIOTO yIila MOAbEMa CTPYKEUHON CIIUPATHHONU KaHAB-
KW, KOTOPBIM MPUOIM3UTEIBHO cocTaBiisieT oT 35° mo 40°. Takue cBepia OTHOCAT-
cs Kk muny W (puc. 4.196).

'* MonepeyHbin nepegHunin yron 35°-40°

'* MonepeyHslit nepeaHuit yron 16°-30°

a —obvlunoe ceepno, mun N; 6 —ceepio ¢ Kopomkum wiazom cnupanu, mun W, 6 —ceepio
¢ bonvwum wazom cnupanu, mun H; 2 — ceepno onsn enyooxozo ceepaenus, mun ATN

Pucynox 4.19 — Cnupanvuvie ceepaa. I'eomempus cnupanu/nonepeynsiii nepeoHutl y2oi
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«TBepabie» MaTepHalibl, KaK, HAPUMEP, JIETUPOBAHHAS U BHICOKOJIETHPO-
BaHHas cTanb (TBepaocThio 1300 H/MM? M BbIlIE), copTa JaTyHH, MarHHUEBBIE
CIUIaBbl, 00PA3YIOIIUE KOPOMKYI) CIPYHCKY, TPEOYIOT HEOOBIIOTO yIila 3aX0/1a,
KOTOPBIN coctaBiseT oT 8° no 15°. Takue cBepaa oTHocsTcs K muny H (puc. 3.68).

Jlnsg rimyOOKOTO CBEpJCHHMS W TpU 3aTPYAHEHHBIX YCIOBUSX 00pabOTKU
HEO0OXOMMO TIPUMEHSIThH CBEpJIa C MUPOKUMHU CTPY>KCUHBIMU KaHABKAMHU U CKPYT-
JICHHBIM 33JIHUM YTJIOM. YTOJ 3axonaa cocrtaBisieT oT 35° mo 40°. Takue cBepna
otHocsTcs K muny ATN (puc. 4.192).

Xeocmosukx ceepra (puc. 4.20) ucnonsdyercs M uxkcayuu ceepia
B CBEPJIWIBHOM nampone opeau. On OIKEH ObITh CIIOCOOEH nepedasamsv Kpy-
mawyue ycuausa v 00eCrieunBaTh BEICOKUI YPOBEHb KOHYECHMPUUHOCMU 8PAUJCHUSL.
B 3aBucumocTH ot 1ienu 1 00JaCTH MPUMEHEHHsI HanboJiee 4acTo MPUMEHS-
E€MBIMH THITAMH XBOCTOBUKOB SIBJISTIOTCS:
—  YUTUHOPUYECKUL XBOCMOBUK;
—  YUTUHOPUYECKUL XBOCMOBUK CO CIYNEHUYAMbIM NePexo0oM;
—  WecmuepanHblil X860CMOBUK,
— KOHUYeCKUll X80CMOBUK.

%

0 EE S
OSSO
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1 —yununopuyeckuii x6ocmoguk,; 2 — YuruHOpU4eCKuUli X60CMOBUK CO CMYNEHYaAmblM nepexo-
oom; 3 —uecmuepantulil X60CMOBUK, 4 — KOHU1ecKuil x6ocmoeuk (konyc Mopse, konyc)

Pucynok 4.20 — Xeocmoeuxu ceepn

Hununopuueckue xeocmoeuku XapakTepHbl IJI1 MAJICHBKUX CIHUPATbHBIX
cBepi. OHU MCHOJIB3YIOTCS BE3JE, T/I€ UMEIOTCS BBICOKME TPeOOBaHUS K KOHIICH-
TpuuHOCTH. OOBIYHO ATO MMEET MECTO B 00JlacTh MeTauio00padoTku. nameTp
HWIMHAPUYECKUX XBOCTOBUKOB MOXET JOXOIUTH A0 13 MM, uHorAa a0 16 mm.
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MoauduiupoBaHHBIM BapHAHTOM IIJIMHIPHUYECKOTO XBOCTOBHUKA SIBIISICTCS
UUTUHOPUYECKUIL X6OCHIO8UK CO CHYNEHUAMbIM nepexooom (MEXaHWYECKU
00paboTaHHbIN). JTO €ro CBOKWCTBO IMO3BOJSET BCTABJIATH B MATPOH CBEpJIA, TUa-
METp KOTOPBIX OOJIbIIE, YeM JHUaMETPhl 3aKUMAEMbIX B CBEPJIMJIbHBIN MaTpOH
ceepi. Ilpedocmepercenue: XBOCTOBUKUA CO CTYMEHYATHIM TEPEXOJOM JIOTKHBI
HCIIOJIb30BAThCS TOJBKO KAaK BPEMEHHOE PEIICHHE, TaK KaK KPYTSAUUHA MOMEHT,
HEOOXOAUMBIN JJIs1 CBEPJT OOJIBIIOTO JUAMETPA, YaCTO HE MOXKET Mepe1aBaThCsl MO-
CpPEenCTBOM (PPUKITMOHHOTO 3allCTICHUST TPEXKYJIAYKOBOro marpoHa. Kak TOJbKO
CBEpJIO HAUMHAET MPOCKAIB3bIBATh, IPOUCXOIUT MOBPEKACHUE 3a)KUMHOM CEKIIUU
XBOCTOBHKA, U TOUHOE BpalleHue O0JbIIe HE MOXKET rapantupoBatbesi. Kpome To-
ro, MOBPEXKJICHHbIE CEKIMU XBOCTOBUKA CBEPJIA UMEIOT OCTPhIE KPOMKH, KOTOPbIC
MOT'YT PaHUTh MOJIb30BATEIIS.

Illecmuzpannvlit x60cmoeux OYEHb XOPOUIO NOAXOAUT I TEeperaydu
BBICOKUX KPYTSIIMX MOMEHTOB 0JIarojiapsi COSJMHEHUIO C TEOMETPUUECKUM 3aMbl-
KaHUEM MEXIY KyJadyKamMHu CBEPJIMJIBHOTO MAaTPOHA U XBOCTOBUKOM, KOTOPOE Ipe-
MATCTBYET MPOCKAIB3bIBAHUIO CBEpJia. MCIoap30BaHNE MECTUTPAHHBIX XBOCTOBH-
KOB XapaKTEepHO JUIsl CBEPJICHHUS OTBEPCTHI OOJBIIUX AUAMETPOB B JIPEBECHHE,
IIPYU KOTOPOM HEMHOT'O CHUKEHHAsi KOHLIEHTPUYHOCTD 110 CPABHEHUIO CO CBEPJIAMU
C UMJIMHIPUYECKUM XBOCTOBUKOM HE HACTOJIBKO Ba)KHA.

Ecnu Tpebyercss mepenaya Oo4eHb BBICOKOIO KPYTSIIETO MOMEHTA W TOY-
HOCTb CBEPJICHUSI MPU TMOMOIIY BBICOKOW KOHIIEHTPUYHOCTH, PEIICHUEM SIBIIICTCS
TaK Ha3bIBaEMbI KOHUYECKUIl X60cmosuk (koHyc Mop3e). 9TO BBICOKOTOYHOE
HaIpaBJICHUE CBepJia SIBJSIETCS PEe3yJbTaTOM HCIOJIb30BAHUSI KOHYCA, KOTOPBIN
nepeaeT KpyTAUMid MOMEHT MyTeM (PUKIIMOHHOTO CLETUICHHS BCEU €ro TUIoau
MOBEPXHOCTH.

MarepuaJbl AJsl U3rOTOBJIEHUsI cBepJl. B ocHOBHOM mamepuan ceepna
JIOJDKEH OBITh 00.1ee meepoviM, uem mamepuan, KOMOpPbvlll HYICHO 00pabamol-
eéams. 1lodTOMY C6epro M3rOTAaBIMBACTCS, KaK MPABUIIO, U3 UHCMPYMEHMAIbHOU
cmanu CrieUaibHOTO KauecTBa. Vcrnonb3yoTes Caeayomue munst Cmai’

— xpomosanaouesas uncmpymenmanvhas cmans (CV);
— gblcOKONICcUpOBanHas bvicmpopedicyuias cmaib (HSS);
— meepowiil cnaas (HM).

Ceepnia W3 XpOMOBAHAIUEBOW WHCTPYMEHTAJIBHOW CTall PEKOMEHIYIOTCS
JUTsL cBepJieHUs ApeBecUHBbl. OHU He 001HCHbL UCNOIb308AMBCA 018 C8EPICHUA
Memanna.

JIyist cBepieHus MeTajuia He PEKOMEHIYeTCs MCIIOh30BaTh CBEpJia, MU3TO-
TOBJICHHBIC U3 OOBIYHOW MHCTPYMEHTAJIBHOW cTanu. Takue cBepia o4eHb OBICTPO
yTPauyuBaIOT CITOCOOHOCTH BBIJCP)KUBATh TOYHOCTh Pa3MEPOB, 3aTYILUISIOTCS U HE
TOJIATCS JJISI SKOHOMHUYHOTO W TMPEIM3UOHHOTO CBEPJICHUS MeTalla. B Hacrosiiee
BpeMs I CBEpJICHHUSI MeTalllla MCIOJBb3YIOTCS CBEpJia TOJIBKO W3 6blCOKOKaue-
cmeenHnoil ovicmpopexcyuieii cmanu (HSS). Takue cBepia o6nagarot 0osiee BbI-
COKOM TBEpJIOCTHIO, a, CIIEA0BATEIHHO, CIOCOOHBI 0OJIee TOUHO BBIIEPIKUBATH Pa3-
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Mephl. Y HUX TAKXe JydIle IM0Ka3aTellb TEPMUUECKON CTOMKOCTH, YTO IO3BOJISAET
paboTtath Ha 6oJiee BHICOKUX CKOPOCTAX 0€3 MoTeph BPEMEHHU.

Jliist 00paboTKH BSI3KMX METANIOB U TBEPJIBIX CILUIABOB (KOPPO3MOHHOCTOM-
KON (Hepotcaserowjeit) cmanu)) MOKHO HCIOJIb30BaTh TOJBKO C8€p/id, N3rOTOB-
JICHHBIC U3 CHIA606 ¢ cooepircanuem Kooaroma (ceepra HSS-Co). [lobGasicHue
XpoMa U KoOaJIbTa yIIydIllaeT TBEPJOCTh U TEPMOCTOUKOCTH CBEPII.

Teepovie cnnagpl — 3TO UCKYCCTBEHHO CO3[aHHBIE METAJUIBI C BBICOKUM
cozepkanueM Bodbppama u KobampTa. OHU MPOU3BOAATCA B MPOIECCE CIEKAHUS,
YTO JI€NIaeT WX YPE3BBIYAMHO TBEPIAbIMU U XpynkuMu. [lo 3TOM mpuymHe OHU
WCIIOJIB3YIOTCSL TOJBKO JUIsl PEXKYIIMX KPOMOK CBEpJl. B pydHBIX MamIMHax OCHa-
IICHHBIE TBEPAOCIUIABHBIMU PEXYIIUMH IUIACTUHAMU CBEPJIA UCIOJIB3YIOTCA IS
00pabOTKN HEMETAJUIMYECKUX MAaTEepUaJIOB, TAKMX KAaK KE€paMmHKa, CTEKJIO U MaTe-
puabl, apMUPOBAHHBIE BOJIOKHOM. VX 0cOOBIE€ CBOMCTBA ONITUMU3HPOBAaHBI OJ1aro-
Japsi CIIOJIB30BAHUIO CIIEMAJIBHON T€OMETPUHN PEXYIIUX KPOMOK CBEpJIA JJIs CO-
OTBETCTBUS 00pabaThIBAEMOMY MaTepuaiy.

IHoxkpsiTHE CBEp

JUist ynydmieHus: pabouux XapaKTepUCTUK CBEPJIa HAa €ro MOBEPXHOCTh MO-
KEeT OBbITh HAHECEHO CIeNMaIbHOE MOKphITHE. biarogapst ocoboil TBEpIOCTU TO-
KPBITUSI YMEHBIIIAETCS TPEHUE, U B pe3yJbTaTe BhIACIAETCS MEHbIIE Temia. B ka-
YeCTBE MOKPBHITHS B OCHOBHOM HCIIOJNB3YeTCS Humpuo mumana (ceepra HSS-
TiN). IIpu ucnons3oBaHuK B HEOOJBIIMX MAaCTEPCKHX, I/Ie 00pabOTKa OCYIIECTB-
asieTcst 6e3 OXJIaXKIEeHUs!, CBepJia ¢ MOKPBITUEM U3 HUTPHJIA TUTAHA HENb3s [IpUMe-
HATH JUIs1 00pabOTKU CIJIABOB AJIFOMUHUSA. 3a CUET XMMHUYECKOI'O CpPOJICTBA allto-
MUHHS W TUTaHa aJOMUHUNA BIUIABISAETCA B MOKpbITHE. OH NMPAKTHYECKH MTHO-
BEHHO 00pa3zyeT HApOCT Ha PEXYLIUX KPOMKax M 3aKyINOpPHUBAET CIUpAIN CBEpIA.
B pe3synbrare cBEpJIO CTAHOBUTCS HENPUIOJHBIM JUIS AaJbHEHIIETO HUCIIOIb30Ba-
HUSL.

4.3.2 CBepJia 1i11 00padOTKH APeBeCHHBI U IPEeBECHBIX MATEPHAJIOB

Csepnia 0nsa 0opabomku Opesecunvl N IPEBECHBIX MaTepuanoB (puc. 4.21)
3HAYUTENLHO OTJIMYAIOTCS OT CBEPJI, UCTIOIB3YyEMBIX JIJIsl CBEPIICHHS METallIa.

XoTsl cnupanbHvle ceepira ONsi MemAlld MOMCHO UCHONb308AMb TAKKE
U B JIpeBeCHHe, HO KaueCTBO BBICBEPJICHHOTO OTBEPCTHUSI HUKOTNIA He Oyoem Y0o-
eemeopumenbHuiM. 1 1a6Has npuuuHa 3TOr0 COCTOUT B TOM, YTO OpesecuHa SIBIs-
eTCSl HamypanibHbIM MAamepuaiom ¢ NepeMeHHOU MeKCmypou u meépoocmuio,
KOTOpasi, BA0OABOK HEOJTHOPOHA U UMEET BOJIOKHUCTYIO CTPYKTYPY. M3-3a 5moeo
GepuiuHa  Cc8epla CMAHOAPMHBIX CHUPAILHLIX C8epl  MOXKET OMKIOHAMbCA
8 Hayane WU BO 8peMs CGepieHus omeepcmus. YTOJl NPU BEPLIMHE OTBEYAET
3a CMEIIEHHE YacTu (MATKOro) obpabaTbiBaeMOro maTtepuaia, u3-3a 4ero npouc-
Xo0um XOpOUIO W3BECTHOE 00pa3zoeanue 3a0upoé B TOUYKE, B KOTOPOM CBEPIIO
BBIXOJUT U3 Marepuana. [lo Toil ke mpuurHe omeepcmusi OKONO KPOMKU MO2YM
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packanvieamy mamepua. [103Tomy ceéepna 0na dpesecunvt NMEIOT CREYUATLHYIO
2COMEMPUIO PEHCYUUX KDOMOK.
OCHOBHBIMHU KPUTEPHUSIMU SBIISIOTCS:
— yewmpuposauue,
—  epanuya KpoMKU.

2) 0) e)

a — cnupanbHoe c8epio no oepesy, 6 — c8epio 0/ MEXAHUUECKO20 C8epileHUs OpedeCUnbl
¢ M-obpasnoii 3amouKoli,; 8 —8UHMOBOE CEEPI0 NO 0epesy; 2 — C8epilo 0 ONAIyoKu, 0 — NIOC-
Kutl hpeszepuwiil pezey, e — neposoe ceepno SelfCut speed

Pucynok 4.21 — Ceepna ona dpegecunsvl u Opegechvix Mamepuailos

Pasznopoonocmo opesecunvl TpedyeT, YTOOBI ceepiia sl NPEBECUHBI UMETU
CBEPXOCTPOE yeHmpupyrujee ocmpue ¢ OYCHb MAIEHbKUM V2IOM NpU eepuiune,
KOTOPOE MOXKET NPOHUKAMb 8 OPeBecuHy, He OMKIOHSACL, NONAOds HA MEEpObvle
BKIIOUEHUSL 8 meKcmype Opesecunbl. Llenmpupyrowee ocmpue TOHKHO SBHO 8b10a-
6amwbCs 3a MPEACIIBI PEKYIIEH KPOMKH, YMoObl UMemb 803MONCHOCIb HANPAG/ISMb
c8epJlo 00 MO20, KAK pedxicyujue KpoMKU 80UV 8 OPEBEeCUH).

Kpomka eviceeprennoco omeepcmus NomkHa OBITh YETKO O2paHu4end, 9To-
OBl 00ECTIEYNTh CO3JIAHUE YUCMO20, UOealbHO KpY2n020 omeepcmus 0€3 PBAaHBIX
KpOMOK. B camoMm mpocToMm ciydae TuaMeTp OTBEPCTHS OTPAaHHMYUBACTCS OTPHIIA-
TEBHBIM «YTJIOM TIPH BEPIIUHE» HA PEXKYIICH KPOMKE, CO3MAIONICH CTPy)KY. [lis
TOTO YTOOBI, VIYYUUMb KAYeCmeo ceeplleHuss U B CIydae O0Ibuux Ouamempos
ceepiia, 8 OKPYICHOCIU BEPULUHBL C8EPIA PACNOJIONCEHbL OOUH UIU 084 pe3yd, KO-
mopule NPOHUKAIOM 8 OpeBecuy 00 Mo2o, KaK pexcyujue KpOMKU HAYHym yIalsiTh
CTPYXKKH.
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CBepna uisl ceeprenusi pacounvix enyxux omeepcmuii (puc. 4.22) cuaborce-
Hbl YEHMPUPYIWuUmM ocmpuem u 08YMs pedcyuumu Kpomkamu. B TpoTuso-
MIOJIO’)KHOCTh 3€HKOBKE JIJISl JIPEBECHHBI OHM CHAOXKEHBI pexcyuumu pedpamu Ha
nepugepuu, KOTopble IEHCTBYIOT B Kauecmae pe3yos. DTU pedcyujue pebpa cie-
JaHBl U3 MEepd02o cniasa. bnaromapss UX Majiol HaNpaBJSIONICH BBHICOTE IO Tie-
pudepun, MOXHO TaKXKe CBEPIHUTh 0Y2000pasHble Oomeepcmusi 8 O00CMAMOUHO
moncmulx mamepuanax. CBepia IUIsl ceepieHusi (PACOHHbIX 2AyXUX Omeepcmuil
UMEIOT X80CMOBUK MAI020 duamempa 6e3 CRUpanu uid CMmpysHceyHol KaHasKu.

a) 6) 6)

a — ceepio 015 nemenbHblX OMeepCcmutl;, 6 — c8epio U3 meepooco chiasa OJisl C8EPAeHUs.
GacoHnbIX 2nyxux omeepcmuil, 8 —3eHKOBKA 01 OPeBeCUHbl

Pucynox 4.22 — Ceepna ona ceeprenus ¢hacoHHbIxX 2yxXux omeepCcmutl

[TpuHIMnT paboThL: IIEHTPHUPYIOIIEE OCTpHE (DUKCHUPYET TOJOKEHHUE CBepia
Ha 00pabaThIBa€MOIl JETaNM 0 TOrO MOMEHTA, KaK PEXYyIIHe KPOMKU BPEXYTCS
B nieTaib. [lepudepuitapie pexymye KPOMKH OTPEISISIOT THaMeTp BEICBEPIICHHO-
T0 OTBEPCTHS M 00CCTIICUNBAIOT YHCTHIN pe3. Cmpyowcku, oopasyrouuecs 60 epems
C8epleHUsl, OCMAMCsL NOBEPX pedcyueli 20J108KU U He YOAISAOMCsL NOJIHOCIbIO U3
omeepcmusl.

OO0iacTh MPUMEHEHHUS: CBEPJICHUE C BBICOKHM KAde€CTBOM He21yOOKUX OMm-
eéepcmuti quametrpom ot 15 mo 50 mm, Hampumep, 01 mebenbHOU GypHUmypol
B MaCCUBHOU JIPEBECUHE, WU YOAleHUsl PA38emMBIeHHbIX CYUK08 6 Opesecute. Jlis
aOpa3uBHBIX MaTepHaNoB, KieeHor u TBEpAou apeecunsl, JICII, JIBII, namuHu-
POBAHHOM JPEBECUHBI

OcoOble cBOWCTBA: HJisi CBEpJia TPEeOyeTCs Gvicokoe OdagleHue TOAadUu CO
CTOPOHBI TOJH30BATENSI, U OHO HWMEET CKJIOHHOCTh 3a0UBAMbCS CMPYHCKAMU
B 21y0oKux omeepcmusix. BakKHO WMETh BO3MOXKHOCTH PETYJHPOBKH CKOPOCTH
BpanicHus. [Ipu ceepienuu 603MONCHO NEPEeKPbleanIe MOYeK ceepieHusi U ceepiie-
HUe OmeepCmull, KOmopble 8bIX00M 3d Kpasi 3a20MOsKU.

Buumanue! ]JIns oGecrieueHuss TOUHOW pabOThl HEOOXOAUMO HMCIOJIB30BAThH
CTOMKY CBEPJUIBLHOIO CTaHKA.
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4.3.3 CBepJia I MeTALJI000padOTKHU

Butsle cBepiia MOYTHM HCKIIOYHUTEIIBHO HCIONB3YKOTCS Ul CBEPJICHUSA
OTBEPCTHUN B MeTajIe. DTH PAaCIPOCTPAHECHHBIE IPUHAIICKHOCTH TAKKE U3BECTHBI
0]l Ha3BaHUEM «cnupaivhvie céepia». Bo Bpems MeTamioo0paOOTKH TOJIKHBI
co0iroaaTbesl ciaenyrone TpeOOBaHus: BEICBEPICHHOE OTBEPCTHE JOJIKHO UMETh
TOUHBIM pa3Mep, CKOPOCTh BBHIMOJHEHHsI pabOThl JOHKHA OBITh HACKOJIBKO BO3-
MO’KHO OBICTpasi, CBEPJIO JOJKHO UMETh HACKOJIBKO BO3MOKHO 00Jiee IUTEIbHbIN
cpok ciyxObl. Ha 3t Tpu TpeOoBaHMs BIMAIOT MaTepual CBEpJa, T€OMETpUs
pEeXyIIedH KPOMKHM M CHOCOO M3rOTOBJIEHHs CBepia. g CBEpIeHUS OTBEPCTUH
B METajule HE PEKOMEHIYETCS HMCIOJIb30BaTh CBEPJIA, U3TOTOBICHHBIE U3 CTaH-
JApTHOM MHCTPYMEHTAJIBHOM CTalW. DTH CBEpJa 4epe3 KOPOTKOE BPEMS TEPSIOT
TOYHOCTb Pa3MEpOB, 3aTYIUIAIOTCS M CTAHOBSTCS HENPUTOAHBIMU 1S 3 HEKTUB-
HOI'O ¥ TOYHOT'O CBEPJICHUS B METaJLIE.

Tunwt ceepn, UcnoNIb3yeMbIE 11 METAIIIOO0PaOOTKH CTOJIb K€ MHOTOYHC-
JIEHHBI, KaK U UX 00JaCTU IPUMEHEHUS.

CnupajnbHoe cBepJio (CTAHAAPTHOE CBEPJIO)

Koncmpyxyus.: cnvpanbHble CBEpPIIa HMEIOT JIBE PEXYIIUE KPOMKH Ha Bep-
IIIMHE CBEpJIa U JIBOWHYIO CTPYKEUHYIO KaHaBKY BJIOJIb XBOCTOBHKA (puc. 4.23).

Ipunyun pabomwi: NaBICHUE MTOAAYN 3aCTABIISICT PSXKYITUE KPOMKHU CBEpJIa
Bpe3aThcs B Matepuan. CTpyKeuHble KaHAaBKH 0O0CCIICYMBAIOT TIPABUIIHLHOE yIajie-
HUE U3 OTBEPCTHS CTPYKEK, 00pa3yIOMUXCs BO BPEMs CBEPIICHHUS.

Obnacms npumeneHusi. CMaHOApmHuble 8UObL Memalloo0pabomku, CBEPIIO
MIPEeIHA3HAYCHO IS IIMPOKOTO Kpyra 3agad OT HaWMEHBIIETO 10 HauOOJIBIIETO
JTaMeTpa MPaKTHYECKH BO BCEX THIIAX MaTePUAIOB.

Ocobbie ceolicmea. yHUBEpCAIbHOE CBepJo. [[1s maHHOTO BHJIa CBEpJia Tpe-
OyeTcsi BBICOKOE JaBJICHUE TMOJAaYd CO CTOPOHBI IMOJIH30BATENS, €CIIM OHO CHA0-
YKEHO TOMEPEYHON PexXyleld KpoMKoil. CriennalibHasi TEOMETPUS PEKYIIEH KPOM-
K1 00€CTICUMBACT ONTUMAJIBLHBIC PE3YJIbTAThl MIPU CEEPIeHUU PA3IUYHBIX MEMAl-
J108.

Jyist cBepiieHUs B METAJIJIE UCTIOMB3YIOTCS CIICTYIOIINE MapKH CBEPIT:

— HSS-R no DIN 338 u3 evicoxonecuposanHoll bvicmpopexcyujeil cmanu;

— HSS-G no DIN 338;

— HSS-G no DIN 338 ¢ wecmuepannvim xeocmosuxom 1/4”no 1SO 1173 E6.3;
— HSS-G no DIN 340;

— HSS-Co no DIN 338 u3 cnnasos ¢ cooeporcanuem kobanvma;

— HSS-TiN no DIN 338 u3 numpuoa mumana.
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HessSs——

a —ceepno HSS-R no DIN 338; 6 — ceéepno HSS-G Standardline no DIN 338; ¢ — ceepro HSS-G
no DIN 338 ¢ wecmuepannvim xeocmosurxom 1/4”no ISO 1173 E6.3; 2 — ceepro HSS-G no DIN
340; 0 —ceepno HSS-Co Standardline no DIN 338, e —ceepno HSS-TiN no DIN 338;

1 —ouamemp ceepna; 2 —ouamemp x6ocmosuxa,; 3 —obwas onuna; 4 —pabouas onuHa,

5 —oauna xeocmosuxa

Pucynok 4.23 — Cnupanvnvie ceéépra no memanny

Csépaa no merasiny HSS-R, DIN 338 npumensitorcs nnst 06paboTku Je-
TUPOBAHHOW W HEJIETMPOBAHHOM CTAIM C MPEJIEIOM MPOYHOCTH MPH PACTKEHUU
10 900 H/MM?, IBETHBIX METAJUIOB, CEPOTO UyryHa, TBEPABIX miactMacc. OcobeH-
HOCTH CBEPIL:

® JIBE PEXKYIIHE KPOMKH, IMJIMHIPUYECKUI XBOCTOBUK, IBE CIIUPAIIH;

e TmpaBopexymue, Thn N, octpue cBepiyia 118°, qomyck Ha guametp hS;

® 3aBANbLIOBAHHAA CHUpalb CO HUIM(POBAHHON (ackoil, ¢ MOBEPXHOCTHBHIM
YIpOYHEHUEM TyTEM 00paOOTKU TTapoM;

® XBOCTOBUK COOTBETCTBYET AMAMETPY CBEPJIECHUS, LIBET CBEPI — YEPHBIIA;

® BBICOKAs JIACTUYHOCTH OJarojapsi TepMooOpaboTKe;

® HE3HAaYUTEJbHAs BEPOSTHOCTh M3JI0OMAa — OCOOEHHO IMpPH CBEPJICHUU OTBEP-
CTUH JUAMETPOM MEHeEeE 6 MM;
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e crnupajdbHas KaHaBKa C OKCHIHBIM TOKPBITHEM JJisi OBICTPOTO OTBOJA
CTPYKKHU;

® JIONTUA CpPOK CIyXObl Onarogaps HEOOXOIMMON TOJNIIUHE CTEPHKHS
Y UCKJIIOYUTEIHLHON TBEPIOCTU B paboueii 30HeE;

® TOPCHOHHAsI CIIOCOOHOCTh CHUXKAET BEPOATHOCTH MOJIOMKH, HAIpUMEp, MpHU
IaTaHUU CBEPJIA;

e nuametp cBEpa—oT 1 7o 13 mMm.
Ykazanue: tipu pabore co cBépmamu no meramury HSS-R nHeobxomumo

UCIIOJIb30BaTh YHUBEPCAIBHYIO CMa3KYy.

Cgépaa no merasury HSS-G, DIN 338 npumensitorcs 1ist 06paboTKu Jie-
TUPOBAHHOM M HEJETUPOBAHHON CTaM C MPENEIOM MPOYHOCTH MPHU PACTIKEHUU
10 900 H/MM?, cTanbHOTO JIUTHS, CEPOT0 UyryHa, METAUNIOKEPAMUYECKOTO CIIaBa
Ha OCHOBE JKeJjie3a, KOBKOI'O 4YyryHa, I[BETHOIO MeTallia, TBEPIBIX IIacTMacc.
Oco0OeHHOCTH CBEPI:

® TOYHO 3aTOYEHHBIE CBEPIA 1Mo ctanu HSS-G mo3BositOT CBEPIIUTH CO CKOPO-
ctbio Ha 40 % BbllIe U ¢ HAKUMOM Ha 50 % MeHbllle, YeM CTaHJAPTHBIC
cBépna HSS ¢ koHycHOI 3aTOYKOI;

® CaMOIICHTPHUPYIOIIEeCcs OCTpUE CBEPI ¢ KPeCTOOOpa3HOW MOATOYKOM JeIaeT
W3JIMIIHUM TIPEJIBAPUTEIbHOE KEPHEHUE WM CBEPJICHUE OTBEPCTUHN JTHUaAMET-
poM 10 10 mm;

® U3rOTaBJIMBAIOTCA B ABYX uUcmnonHeHusix: Topline u Standardline. Csépra
Topline oTBedroeT caMbiM BBICOKMM TPEOOBAaHHUAM, CTaHIAPTHBIC C6EpPIa
Standardline npeaHa3HaueHs! 151 MPO(GECCHOHATBHOTO MPUMEHEHHUS;

e nuametp cBEpN — ot 1 10 16 mm.

Cgépaa nmo merasuiry HSS-G, DIN 338 ¢ mecTurpaHHbIM XBOCTOBHKOM
1/4" npumenstoTcst Uit 0OpaOOTKHM JISTUPOBAHHOW W HEJIETUPOBAHHOW CTaJH
C MpeJesioM MPOYHOCTHU Mpu pacTsokeHuu a0 880 H/mMm?, mucToBoii cTanu, HepKa-
BEIOILIEH CTallM, LBETHBIX METAJUIOB, CEPOr0 4UyryHa, TBEPABIX Iiactmacc. Oco-
OCHHOCTHU CBEPI:
e 0c000 TOYHO 3aTO4YeHHBIC crinpanbHbie cBEPa HSS mo DIN 338;
® MpPaBOpEXYIIUE, IByXCHHUpadbHble, TUN N, MIECTUTPAHHbII XBOCTOBUK 1/4"
no ISO 1173 E6.3, octpue cBeprna 135°, kpectooOpasznas moaTouka mo DIN
1412 C, nonyck Ha quameTp h8;
® T[IOJHOCTBIO 3aTOYEHHBIE CIHpAJIbHBIE CBEPJIA C HCKIIOUYHUTEIBHBIM Kaue-
CTBOM 00pabOTKHU MOBEPXHOCTH B COOTBETCTBUHU CO CIHEIUAIBHBIM 3aBOJI-
CKHUM CTaHJapTOM;
® 1BET CBEPJ — OCIIbIN;
e nuametp cBEpI: 2; 3; 4; 5; 6; 8 Mm.

Cgépaa HSS-G nasa meranna, DIN 340 npumensitorcs ams 00paboTKH Jie-
TUPOBAHHOW M HENETMPOBAHHOW CTajH C MpPENeJOM MPOYHOCTU MPHU PACTSHKEHUU
1o 880 H/mMm?, HepkaBerorelt ctainu, ceporo uyryHa. OcoOeHHOCTH CBEPIT:
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JIBE PEXYIIUE KPOMKH, WIMHAPUYECKUN XBOCTOBHUK, JBE CIIMPAIIN;
npaBopexymue, Tun N, octpue cBepia 135°, kpecrooOpaszHasi MOJATOYKA
no DIN 1412 C, nonyck Ha quameTp h§;

ITOJTHOCTBIO 3aTOYEHHBIE CIIUPAJIBbHBIE CBEPJIA C OKCUIAHBIM IOKPBITUEM JUIS
ONTUMAJIBHOTO OTBOJA CTPYKKHU;

JMaMETp XBOCTOBHMKA COOTBETCTBYET AMAMETPY CBEPJICHMS, LBET CBEPIL
B YIIaKOBKe ¢ 1 mIT. — O€NbIi, B YIIAKOBKE C 5 MIT. — YEPHBIH;

auaMeTp cBEPI — o1 3 10 13 mm.

Caépaa no merasury HSS-Co npumensitotTes it 00paboTKu JIeTUPOBAHHOM

U HEJCTHPOBAHHOM CTald C TPEAesioM TNPOYHOCTH TMPU PACTSHDKEHUH 10
1000 H/mMM?, XxpoMOHHMKEIEBOM cTanu, HepxkaBeromend cranu V2A/V4A, ceporo
YyTr'yHa, CTaJIbHOTO JIUThsI, KHCIOTO- U KapOCTOMKUX cTaneil. OcCOOEHHOCTH CBEPIL:

cBEpJIa U3 JIeTupoBaHHOM ObIcTpopeskyieit cranu o DIN 338, conepskanue
KoOanbTa 5 %: JIBE peXyllrue KPOMKH, MWIMHAPUUYECKUNA XBOCTOBHK, JIBE
CIIpaIu;

npaBopexyiue, Tun N, octpue cBepiia 135°, kpectooOpazHas MoATOUKA MO
DIN 1412 C, nonryck Ha nuametp hS;

MOJIHOCTBIO 3aTOYEHHBIE CHUPAIbHBIE CBEpPJIA C HCKIIOYUTEIBHBIM Kaue-
CTBOM OOpabOTKH MOBEPXHOCTH B COOTBETCTBHH CO CIIELUAIBLHBIM 3aBO/I-
CKHM CTaHJapTOM;

JIMaMeTpP XBOCTOBUKA COOTBETCTBYET IHAMETPY CBEPJICHUSI, I[BET CBEPT —
OpOH30BBI;

TOYHBIE CBEPJIA C UCKIFOUUTEIBHON TEPMO- U U3HOCOCTOMKOCTHIO;

JUIS UCIIOJIb30BAHUSI B CTOMKAX CBEPJUIBHOIO CTAaHKAa WJIM BEPTUKAJIBHO-
CBEPJUJIBHBIX CTAaHKAX;

M3rOoTaBIIMBAIOTCS B IBYX ucnonHeHusx: Topline u Standardline;

nuaMeTp cBEpi — ot 1 1o 13 mm.

Ykazanue: npu pabore co cépmamu no meramry HSS-Co neob6xommmo

UCIIOJIb30BaTh YHUBEPCAIBHYIO CMa3Ky.

Ceépaa nmo merajiry HSS-TIN npumeHsitotres s 00pabOTKH  JISTHPOBaH-

HOM M HEJNErMpOBAHHOM CTaJM C MPEAEIOM NPOYHOCTH MPHU PACTSHDKEHHH [0
900 H/MM?, KOBKOTO YyryHa, METAJUIOKEPAMHYECKOTO CIUIaBa HA OCHOBE KEJe3a,
MeJIbXHopa, Meu, OPOH3bI U TBEPABIX MJIACTMACC, a TaKXke Iiekcuriaca. Ocoben-
HOCTHU CBEPIL:

JIBE PEXKYIINE KPOMKH, [IMIMHAPUUECKUNA XBOCTOBUK, JBE CIIUPAIIH;
npaBopexyiue, Tl N, octpue cBepia 135°, kpectooOpas3Hasi moAToYKa 1O
DIN 1412 C, nomyck Ha auametp hS;

MIOJIHOCTBIO 3aTOYEHHBIE CHHMPAJIbHBIE CBEPJA CO CHELUATBHO YIYUYIIEHHOU
MOBEPXHOCTHIO C TUTAH-HUTPUIHBIM OKPBITUEM;

JIUAMETP XBOCTOBHMKA COOTBETCTBYET JMAMETPY CBEPJCHUS, I[BET CBEPI —
30JI0TOM;
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® YBEJIMYEHUE NPOU3BOJUTEIBLHOCTH cBepiieHus Ha 40 % Oosplue Mo cpaBHe-

HUIO ¢ JAPYrUMHU CBEpiaMu ¢ ocTpueM cepia 118° 6e3 kpecTooOpaszHOM

MOATOYKH;

e Onarojapsi TUTAHOBO-HUTPUJIHOMY TMOKPBITUIO JTIOCTUTAETCSI MUHUMAJILHOE

TPEHUE, MIPU ATOM CYIIIECTBEHHO YMEHBIIIAECTCS NPWIKIaHUE MaTepHaa;

e nuamerp cBEpa — oT | mo 13 mm.

Ykazanue: we wucnonb3oBaTh JUIsl CBEPJICHUS B alOMUHUM, MpU padoTe
ceépna nmo metayury HSS-TIN npuMeHATh TOJIBKO € OXJIAKIAIOIIEH KUIKOCTHIO
(MCTIOSIL30BaTh YHUBEPCAIBHYIO CMasKy). [Ipu npasuivHom OXAadcOeHuu Cpok
CYHCOBL CEEPI YBENUUUBACTICS 8 WLECTb DA3.

CumBosinueckre 0003HauYeHUsl CBEPIT U CBEPIIMIIBHBIX MMaTPOHOB MIPUBEICHBI
B npuiodcenuu B.

4.3.4 Cepia s 00padoTKH KAMHA

Caepna st 6e3yJ1apHOTO CBEpJICHUSI Mpu 00pabOTKe KaMHsl paboTaloT Mmy-
TEeM CKOO/IeHusi U wesuHe08anus. 1103ToMy Hy»KHO MCIIOJIb30BaTh CIEIUATbHbIC
CBepJia C OCTPBIMH KPOMKAaMH U C TBEPAOCIIABHBIMHU PEXYIIUMHU IUIACTHHAMHU.
DNEKTPOUHCTPYMEHTHI, MCTHOIB3YEMbIE IJIA 3TOW IEJH, SIBISIOTCA JIPEISIMU WU
yIapHBIMU JAPESIMU, TPUMEHSIEMBIMU B O€3yTapHOM PEKUME.

bnaronaps epawenuio u oasnenuro, pedxcywas Kpomka Ha CBEpIe CHuMaem
mamepuan, COCKaOIMBas OCHA0JECHHBIE U XPYIKHE KaMEHHBIE OOJIOMKHU (puc.

/ A5

a) 0)
a — oasnenue nooayu 3acmaeisaenm pedxcyuiyio KpoMKy npoOHUKams 6 mamepuai; 6 — npu

nomowu epawameilbHoco 08UIICEeHUs. mamepuail cockabausaemcsi uydaﬂﬂemwz U3 6blCeepPeH-
HO20 omeepcmusl

Pucynok 4.24 — Ceeprenue 6 msiekom kamme
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Tunwt céepn no KAMHIO U UX HA3HAYEHUE

Ceepna no KamuI0 pa3pyuaom KameHsb C TIOMOIIBIO CBOCH yOapHOoU cuvl
U HONEepeyHoll pexcyujeli KpOMKU, BpallleHuEe CO3aeT 3aKPYTICHHYIO TOBEPXHOCTb.
Kpome toro, BpailieHre ciupalid cBepJia yajisieT CBEPJIUIIbHYIO MbLIb U3 BHICBEP-
JeHHOro oTBepcTus. CBEpIIA MO0 KaMHIO UCTIOIB3YIOTCS C YAAPHBIMU APEIISIMHU.

B cooTBeTCcTBUU ¢ IPUHIIMIIOM ACHCTBUS CBEpJIa IO KAMHIO MOIPa3eIsitoT-
Csl Ha CJICTYIOUIUE TUIIBI:

— ceepaa 0151 0e3y0apHO20_C8epleHUs,
— ceepaa 07151 YOapHO20 C8epJIeHUSL.

Csepna ona 6e3yoapHo2o ceepieHus UCNnoIb3yomcs NI CBEPIICHUs OTBEp-
CTUH B JIETKON nopucmoti kupnuyHot kiaoke (KUpNUYHBIX cTeHax). OHu cHabxe-
HBI TBEP/IOCIUIABHBIMU IJITACTUHAMU C OCTPOH PEKYIIEH KPOMKOM. DTH CBEpJia TaK-
K€ U3BECTHBI 1101 HA3BAaHUEM YHUBEPCATbHBIX c6Eépa. OHU He O0NHCHbL UCTIONB30-
BaTbCsl B PEKUME HnephopamopHo20 ceeplieHus, TaK KaK PEXyIIHe IUIacCTHHBI
CBEpJIa MOT'YT OTKOJIOTHCHI.

Csepra 0ns yoaproeo ceepieHusi CHAOXKEHBI TaK HA3bIBAEMOW NONepeyHOll
pedicyueli KpOMKOL JJI TOTO, 9TOOBI CIIPABUTHCS ¢ HAMPSOKEHUEM BO BpeMs yaap-
HOTO CBEPJICHUS.

T'eomempus © cocmas ucnonb3yemou meepooCnIasHoU pedcyueti naacmu-
Hbl, & TaKKe opma cmpysrcedHol KaHasKy SBIAIOTCS PEIIAIONIIME (HaKTOpaMH,
00eCTIeUnBAIOIINMY PE3YIbTAThl CBEPIICHUS M CPOK CITYKOBI CBEpIIa.

T'eomempusn ceepna. OcTpue UMEET JIB€ OCHOBHBIX (DYHKITUH:

1. Ilenmpuposanue ceepna 6o usbdexicanue e2o y800a.

2. Illepemanvieanue 6emona 6 CEPAUNLHYIO NblIb 0N ee NOCiedyrueo
aghpexmusrHoco omeooa u3z omeepcmius.

be3 3aToueHHOT0 OCTpUS WJIM aKTUBHOTO IIEHTPUPOBAHUSI CBEPJIO COCKAJb-
3bpIBaJI0 ObI C 0OpabaTbiBaeMON MOBEPXHOCTH M, KaK CIEACTBUE ITOTO, JTUAMETP
OTBEPCTUS HE COOTBETCTBOBAJ ObI JIOMTyCTUMOMY.

CrernmanipHOE LIEHTpUpYIoIIee octpue activeteq mns s¢¢exTuBHOrO 3a-
cBepiuBaHusl B OeToHE ToKa3aHO Ha puc. 4.25. CnenuanbHble PexyIlue KPOMKU
U YTJIbI 00ECTIeUnBaIOT U3MENbYCHHE OETOHA 0 TIBLIH.

activeth

A

Pucynox 4.25 — Cneyuansnoe yenmpupyiowee ocmpue activeteq

Ceepnunvnan 20n06ka. Ha cpox cnyocobvl u Ha KOIUUECmM80 Omeepcmul,
KOTOPbIE MOKHO MPOCBEPIUTH OJTHUM CBEPJIOM C COOJIIOJIEHUEM JIONYCKA, 8IUAIOM
cocmaes u Kawecmeo meepoo2o CHIasd, a TaKke MOCIEAHUN MPOU3BOJCTBEHHbBIN
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ATaIl — TEXHOJOTUS NAUKU UIU COeOUHEeHUsl, IO KOTOPOUN meepovlil Cniaé coeouHs-
emcsl o Cnupabio ceepid.

Pesxcywgue kpomku. Pexyuiye KpoOMKH CrielUaibHON (HOPMBI TapaHTUPYIOT
MaKCUMaJbHYI0 3(()EKTUBHOCTh MPU 3aCBEPIMBAHUH, 0OJEE BBHICOKYIO CKOPOCTH
CBEpJICHUS U JIOJITHI CPOK CITY>KOBI.

I'eomempun ocnoenoit meepoocniagHoul pexcyuwieii Kpomku. ['eomerpus
BJIMSIET HE TOJBKO HA CPOK CIIY>KObI CBEpJia, HO U Ha COOTBETCTBUE 0OpadaThiBae-
MOMY Matepuany. Yem Oonvue pexrcywux KpomMox UMEET CBEPIIO, TEM 8bllule €20
NPOU3600UMeENTbHOCHb TIPU CBEPICHUN B MEEPObIX MAMEPUANAX U apMUpO8aHHOM
bemomne.

Cyl1iecTByeT 4eThIpe paziUYHbIX BHJA PEXYLIUX KPOMOK cBepia (mao..

4.6).

Tabmuua 4.6 — Busl pexxynmx KpoMoK

Bun Hcnonuenne [Ipenmyiiecra
1. | dse pexcywue OObbi1yHbILL CPOK CYIHCOBI.
KpPOMKU, nauka
N
A\
Teepoviii cnnas + Crneuunanbsabie V-00pa3Hble KaHABKH Ha OCHOBHOM pexyIIei
3yOuameole KaHagku | KpoMKe odecreunBaroT Oosee 3 (HEKTUBHBINA OTBOJ CBEPIIHIIb-
HOM MBUIM B CIIUPATh U MPEAOTBPALIAIOT 3a0MBaHUE OCHOBAHUS
b ¢ OTBEPCTHHI.
Tonpko BRICOKOKaYECTBEHHBIE CBEPIIA C IBYMS PEIKYITUMU
\ KPOMKaMH UMEIOT CIeIHaIbHbIe 3y0uaThle KaHaBKH U3 TBEP-
| JIOTO CIIJIaBa JIJIsl YBETUYCHUSI IPOU3BOIUTEIHHOCTH PaOOTHI.

2. | Tpu unu uemewipe Ee MeHbIIMI U3HOC B OTIMYHE OT UCIIOIHEHUS C 2 PexKyIIH-
pedicyuwjue KpomKu, | MU KPOMKAMU: VBeIUdeHue CPOKa CLyxHcOvl, MEHbULds CIenetb
naiika 3AKTUHUBAHUSL 8 APMUPOBAHHOM OEemoHe.

3. | Tpu unu uemeoipe YBenuueHne mpou3BOIUTEIHLHOCTH B 2 pa3a B TBEPJIbIX MaTe-
pescyugue Kpomku + | puasax B OTJIMYME OT UCIIOTHEHHUS C 2 PeXYILIUMHU KPOMKAMH.
uenvHas meepoo- B 2 paza Gombine pexxymux KpOMOK B OTJIHYUE OT UCTIOTHEHHUS
CH1a8HAA 207106KaA, | C 2 PEXYIIMMU KPOMKAMU: ygeautenue Cpoka cayicovl, MeHb-
naiika was cmenenb 3aKIUHUBAHUS 8 APMUPOBAHHOM OenoHe.

4. | Henvnas meepoo- YBenuueHne Npou3BOJUTEIBHOCTH B 4 pa3a B TBEPAbIX Mare-
CNlA8HAA 207106Ka ¢ | pPUaJiaX B OTJIIMYKE OT UCTIOTHEHUS C 2 PEKYIIUMH KPOMKAMH:
NAMBIO PEHCYWUMU | ONMUMATLHBIU CPOK CIYHCOBL.

Kpomkamu, mexno- | B 2 paza Gosnblie pexynmx KpOMOK B OTIIMYUE OT UCTIOTHEHUS
aocusa oupysuon- | ¢ 2 pexyIIUMUA KPOMKAMU: 8bICOKASL CKOPOCMb CEEPAEHUS.
HO20 coeduHenus ['eoMeTprs KPOMKH TapaHTHPYET ONTHMAILHYIO IIPOU3BOIH-
I TEJILHOCTD CBepiieHuUs (0e3 3aKITMHUBAHUS) 8 APMUPOBAHHOM
bemoHe B OTIINYME OT UCTIOIHEHUS € 3 UM 4 peXyIIUMU
"[ KPOMKAMU: UCKTIOYUMENbHO O0I2ULL CPOK CLYHCObL / MUHU-
I ’ MAbHBLL UBHOC.
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Texnonozun coedunenus cnupaiu ¢ meepOOCHIABHONU CEePIAUNbHOU
207106K01l. B 3aBUCUMOCTH OT MPUIIOS U TEXHOJIOTUU coeOuHeHue CRUpay ¢ meep-
ObIM CHJIABOM CBEPJIO HE MOXKET MPOTHUBOCTOSITH OIMPEICICHHBIM TEPMHUUYECKUM
Harpy3kam W TEpsAET CBOIO MNPOYHOCTb. BO BpeMsi CBEpIEHUA B HAmMypaibHOM
KamMHe Ulu 8 apmamype CBEpIIO MOXET Hazpesamvbcsi 00 memMnepamypuvl Cevlule
400 °C. TlooTOMy TEXHOJOTHSI COEAUHEHUSI ONpENEeNsieT CPOK CIyX Obl cBepia
(KperuieHre CBepIUIbLHOM TOJIOBKH).

CyliecTByeT namo CMAHOAPMIHBIX MEXHO102UIl TIATHOTO COSUHEHUSI CITU-
panu ¢ TBEpAOCIIIABHOM TOJIOBKOM.

Buapl maiiku v TEXHOIOTUYECKHUE OCOOCHHOCTH MallKi CUPAIIA C TBEPAO-
CIUTABHOM CBEPIMIIHLHOU TOJIOBKOW MPUBEEHBI B TabmuIie 4.7.

Tabnuna 4.7 — Buabl malilki ¥ TEXHOJIOTUS ITAsTHOTO COEIUHEHUS

HaumenoBanue nmaiiku Oco0eHHOCTH TEeXHOJIOINH MAKU

1. IHatika u 3axkanka 6
NPOXOOHBIX nEeuax

[Taiika ¥ 3aKajika B paMKax OJHOTO TEXHOJIOTHYECKOT O MPOoLecca.
Ornpeznenenre ONTUMAIBHON TEMIIEPATypPhl 151 OJTHOBPEMEHHOTO
BBIIIOJIHEHMS AMKU U 3aKaJIKH — 3TO KOMIIPOMHUCC 3a CYET IPOIYK-
TA.

2. Hnoykyuonnasa naii-
Ka

[IpocToit mponece naku JIj1sl COEAUHEHUS TBEPIOTO CILIABA U CITH-
painu.

3. Bakyymuasa naiika u

[Taiika B Bakyyme, CIICIIUAIBHO 0151 Oobuuux ouamempos. Ha niep-

3aKaiKa BOM 3TaIl€ BBINIOJIHACTCA naﬁKa, 34TCM B ICJIIX MUHUMH3AllUU TCP-
MHYCCKUX HArpy30K CJICAYCT 3aKallKa (I[J'Ifl IMOBBIILICHUA npoUYHOCMU

CBepJIa U yMenvbuleHus euopayuli BO BpeMsi CBEpIJICHUS).

4. AWB-naitka u 3axan- | ONTUMU3UPOBAHHAS O] AUAMETP TEXHOJIOTHUS MalKU U 3aKalKu
Ka JUISL IOBBIIIEHUS IPOYHOCTH CBEpPJIa U OJTHOBPEMEHHO Y MEHbUUECHUSL
Ypo8Hs 6ubpayull BO BpeMsi CBEPIICHHUSI.

MosekymsipHOe COeIMHEHUE MEX/1y LIeIbHOM TBEp10CIIIaBHOMU TOo-
JIOBKOM U CHIUPAJIBIO CBEpJIa. JTa TEXHOJIOTUsl 00ecreunBaeT uc-
KJIIOUUTENIBHO HAJIeKHOE COEIMHEHHE, BhIIEPKUBAOIIEe HArPy3KH,
BO3HMKAIOIINE B XO/I€ CBEPIJICHHS, HAIIpUMEp, KOTa CBEpJIO CTal-
KHUBAETCsI C PACHIOJIOKEHHBIM 6HYMPU OEMOHA apMAmypHbiM
cmepIHCHeM.

5. Texnonozus ougppy-
3UOHHO20 COCOUHEHUA

Cnupans ceéepaa. Jlu3aiiH criipaiy ONpeIeIsIeTC:
a) KOJIMYECTBOM CIUpAJIEH;

0) TMaMeTpOM CTEPKHS CBepIIa;

B) pa3MepOM CIIHUPaIH.

dopMbI civpalel cBepIl MpUBeIeHbl Ha pucyHke 4.26.
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fl.:lé;

PowerTransfer

) 0) 6)

a —2-cnupanvuas U-obpasnas ghopma; 6 —4-cnupanvuoii ouzatin DUra, 6 — 2-cnupanvhotii
ouzatin Vario ¢ xeocmosuxom Power-Grip

Pucynok 4.26 — @opma (Quzaiin) cnupaneii ceepi

o 2-cnupanvnaa U-obpaznas popma. Onmumanvholii 0meoo CE8epaUlbHOU
NbLIU NPU C8EPIEeHUU 8 ADPAZUBHBIX MAMEPUALAX.

o 4-cnupanvhuiil ouzaitn Dura. YcuneHHBIN JuaMeTp CTEPKHS ISl TTOBBIIIIE-
HUS U3HOCOCMOUKOCIU U CMAOUTLHOCMU NPU C8ePIeHUU 8 DemOoHe.

o 2-cnupanvhutii ousaitn Vario. KopoTkui, MEPEeMEHHBIN Iar Ui JIecKo2o
ceeplleHusi U MUHUMaibHo2o mpenuss B oTimuue oT U-oOpasHoit ¢opmbl
Crypaad mpu o0pabOTKe CTPOMMATEPHATIOB (ONMUMANbHBIL OMBOO Ceep-
JIUTLHOU NBLIU OJI5 BbLCOKOU NPOU3BOOUMENbHOCTU C8EPIIeHUS).

Cucmema x60cmoeukos

Kommnanust «kBOSCH» B 2012 roay BHeapuiia HOBYIO cucmemy Power-Grip
JUISL CBEPJI C UMJIMHAPUYECKUM XBOCTOBUKOM, KOoTOpas rapantupyet 100 % nepe-
Jauy MPUBOJHOTO YCHIIHS OT 3JIEKTPOMHCTPYMEHTA Ha CBepJIo (puc. 4.268).

Hnouxamop usnoca. BricokokauecTBEHHBIE CBEpJIa UMEIOT MHAUKATOP W3-
Hoca (puc. 4.27), KOTOPBIH MOMOIraeT MUHUMHU3UPOBATh M3JIECPIKKH Ha M3TOTOBIIC-
Hue orBepcTus. [loka MHAMKATOP U3HOCA 3aMETEH Ha CBepJie, JUaMEeTp OTBEPCTHUS
BCE €lIIe HaXOAUTCS B Ipelieniax I0nycKa JJis yCTaHOBKHU JI00ers.
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Pucynox 4.27 — Hnouxamop uznoca

B taGaure 4.8 npuBeneHB OCHOBHBIC XAPAKMEPUCHUKU c6epJl C TTATNH-
JPUYECKUM XBOCTOBHKOM JIJISl CBEPJICHUS OTBEPCTUN B KAMHE, KUPRUUHOU K1AO-
Ke, Oemone u niumke.

Ta6mmma 4.8 — Cepiia ¢ MUIMHAPUYECKUM XBOCTOBUKOM

U3nenue CYL-1 CYL-3 CYL-5 CYL-9 Multi CYL-9
10 KAMHI0 1o 0ETOHY 1o 0ETOHY Construction Ceramic
1 2 3 4 5 6
Crapoe Impact Silver Blue Multi Expert for Ce-
Ha3BaHHE Percussion Granite Construction ramic
B\
7L

Yron 130° 130° 130° 11g°
3aTOYKHU

[Bet cBepna | Cepebpuctoiit Cepo- Cunnii, Oenpiii | CunHHil, OembIii benbrit
cepeOpucThIi | nuMdoBaHHbIHN | NUTM(OBAHHBIN
[uamerp 3-20 3-20 3-20 3-20 3-16
cBepJia, MM
®opma 2- cridpaibHasi| 2- criupajibHas | 2- COUPAIbHBIN | 4- COMpPATbHBIN
(mmu3aiin) U- obpasnas | U- obpasnas | nusaiin Vario | ausaiia Dura
CIUpAIN ¢dopma ¢bopma
Octpue activeteq HenTtpupyromiee | LlenTpupyromniee
ocTpHue ocTpHue
Pexymune C animazHoM C animazHoil | YcuieHHas ro-
KPOMKH 3aTOYKOMN 3aTOYKOMN JIOBKa
Ucnonuenune | 2 pexyiue 2 pexxyuiue 2 pexyuue 2 pexyiue 2 pexyiue
KPOMKH KPOMKH KPOMKH kpomku, AWB- KPOMKH
(Standard) (Standard) (Standard) |maiika u 3aKaika
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Oxonuanue mabauywvl 4.8

1 2 3 4 S) 6
Marepuain Crangapt- | Honroseunwit | Jonroseunsiii | JlonroBeunbidt | [lonroBeuHblii
HBII TBEP- TBEPBIN TBEP/bII TBEP/bII TBEPbIi
JbIH CILIaB CILIaB CILJIaB C MeJI- CILJIaB C MeJI- CIUIaB
KOU 3€pHHU- KOW 3€pHUCTO-
CTOCTBIO CTBIO
Ha3znaue- Ontumanb- | Jlonruii cpox Beictpoe Multi Material | Csepio mis
HUE HOE CBepJie- | CIYKOBI Mpu CBEpJICHHE (6etoH, kup- m000it Kepa-
HUE OTBEP- CBEpJICHUI OTBEPCTUMU MAYHAS KIIaJ- MUYECKOU
CTUH B KUp- | OTBEpPCTUH B (yBenuueHue Ka, 3TEPHUT, IUTUTKH, (ap-
MMUYHOU OeToHe, KUp- CKOpOCTH n€rkuii ctpou- | ¢opa, He3aKa-
KJIaJIKe MAYHOM KJIaA- | CBEpJICHUS HA | TEJbHBIA Ma- | JEHHOTO CTEK-
K€, U3BECTHSI- 20 %) B Ge- Tepua, Kepa- na
K€, IPUpOJI- TOHE, KUp- MUYECKas
HOM M UCKYC- | TUYHOM KJIaja- | IUTATKA, Ipe-
CTBEHHOM K€, U3BECTHSI- BECHHA,
KamHe K€, IPUPOI- rjracTMmacca,
HOM M UCKYC- | JIMCTOBOM Me-
CTBEHHOM TaJlJ1, ATFOMHU-
KaMHE HUI)
CpOK ° (X1} o000 (X1} (11}
CITY>KOBI
CKOpOCTL (1) (11} o000 (XX YY) (X1}
OTBOL[ (X ] ] oo (XX Y]] o000 o00
CBEPJIUJIIb-
HOU TBUIN

e/ee = XOPOIIIO; ®ee/eeee = yU[IIc; eeee = JTyYIIIC BCETO

4.3.5 KoJiblieBble MUJIbl H KOPOHKH

Kak npaBuno, omeepcmun 601vui020 ouamempa yxe e céepisaim CIUIONI-
HBIMU c6epiami, a evipe3aiom 6 euoe Koaey (KOJbLEBbIX 3a30pOB) TaK Ha3bIBae-
MBIMH Kojbluesvlmu nuramu (puc. 4.28) B npeBecune u Kopoukamu (puc. 4.29)

B MCTAaJIJIC.

Kouempyxyus: OcHOBaHME KOPOHKH U3TOTOBJIEHO W3 AJTOMHUHHS, OTIMTOTO
noA AaBieHueM. OcHosanue 8 ude Oucka COSIMHSIETCS ¢ BEIYIIUM BaJiOM Ha 3aji-
HEW CTOPOHE U uUMeem HECKONbKO KOHYEHmMpUuecKux yeuyOjeHuti Ha nepeoHell
cmopore. 3yObsi UMEIOT YCPEIHEHHBIN TPO(HIIb pe3aHusl, U B 3aBUCUMOCTH OT TO-
ro, Kakoro pasmepa TpeOyeTcs clejiaTh OTBEPCTHE, B OCHOBaHUE BEHIA HAJICKHO
KPEIUTCS KOJIbIIe0Opa3HOe MUIBLHOE MOJIOTHO HY)KHOTO JuamMeTpa. BeHIbl Hamex-
HO KPETATCSI B IATPOHE CBEpJIa C MOMOIIBIO IMIECTUTPAHHOTO XBOCTOBHKA, KOTO-
phIii o0ecriednBaeT 0oJiee MIIABHBIN X0 CBepIeHUs. [Jenmpogoe ceepio Kpenumcs
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K OCHOBAHUIO W €0 8epUiUHA 8bICYnaem 3a npeoeibl 8CMABIEeHHOU KOAbYEeBol
nunwl. I'myouna ceepienust 40 mm. {luametp otBepetuii — ot 25 10 100 mMm

-

A —ycmanoska Ha 3a20moeky; B — ceepnenue; C — nunvusiii geney; 1 —konvyesas nuna 0
opesecuHvl; 2 — OCHOBaHUe; 3 — yeHmpupyroujee c8epio

Pucynox 4.28 - Konvyesvie nunvt 05t Opegecunvl™

* Pacuughposka nuxmozpamm mamepuanos npugeoena 8 npunodiceHuu I’

Ipunyun pabomul: yenmpogoe céepio OMPENLIICT TMOJOKCHUE KOIBIIEBON
MUJIBI IO OTHOIIICHHUIO K 00pabaThiBa€MOM JIeTalid JI0 TE€X IMOp, MOKa 3yObsl MUJIbI
HE BpeXyTcs B Matepuan. Cmpyoicku, 00pa3yroIuecss BO BpeMs CBEpJICHUS, ya-
CMUYHO OCTAIOTCS BHYTPH KOJIBIICBOU ITHIIBI.

Obnacms npumMeHeHus: ceéepiieHue omeepcmuill om O0oabwuUx 00 04eHb 00.1b-
wiux ouamempos (om 25 0o 100 mm) 6 oepese, PNC (nracmuxe), J{CII, ramuname,
opecmexiie, noIUMepax, ganepe, CMONAPHBIX NAUMAX, MHO2OCJIOUHLIX B0JIOKHU-
CMbIX MAMEPUANLAx.

Ocobbie ceolicmea: Kovyesvle nubl ISl JPEBECUHBI 0OBIYHO TTOCTABJISAIOT-
Csl B BUJIE KOMIUICKTA NUIbHLIX HOJOMEH DPA3IUYHBIX OUAMEempo8 N OCHOBAHUSL.
OHU MPOCTHI B MCMOJIB30BAaHUM, W JICIICBbIC M KAaY€CTBEHHBIC MUJIbHBIC MOJIOTHA
JIAI0T BBICOKWE PE3YJIBTATHI TP PE3aHHUH JIPEBECHUHEI.

Pexomenmyemass yacToTra BpalieHUS TpH JUaMETpPe BeHIAa 25 MM —
1500 o6/mun., npu nuamerpe Benna 50 mm — 800 06/MuH., Ipu JUaMETpe BEHIA
100 mm — 200 06/MuH.

Kopounku

Jns 6oabuiux CKEO3HLIX Omeepcmuti, 0COOEHHO 6 MOHKUX Mamepuanax,
KOHOMHUYECKHU 00Jiee BBHITOJHO BBICBEPIMBATH TOJBKO TOHKOE KOJBIIO MaTepuaa.
CKOpOCTh BBITIOJIHEHUSI PaOOTHl 3HAUUTENIBHO OBICTpEE, MOTOMY YTO MEXaHHYe-
CKOI 00paboTKe MmojaBepraeTcs MeHblee KOJTU4ecTBO MaTtepuana. Omxoosl MOIy-
YaroTCs B BUAE CIMPYHCEK U 8bIPE3AHHO20 OUCKA.
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KoHcTpykuusi: OTKpPBITBIN KOHEIl YalIeBUAHON BTYJIKH CHaOXeH 3yObsiMu
el (puc. 4.29). 3aKkpbIThIA KOHEI] KMEET BEAYIIUN Bas, KOTOPBIN JIMOO 3aduK-
CUpOBaH, JIM0O UMeeT pe3b0y U MOXKET cHUMaThes. K Beaylemy Bagy mpukperie-
HO LEHTPHUPYIOLIEE CBEPIIO, KOTOPOE MPOXOJUT UYepe3 KOPOHKY U BBIXOAUT 3a Mpe-
JIeJIbl €€ 3yOheB.

1 — xoponxa, 2 — eedywuii 6an,; 3 — yenmpupyroujee ceepio, 4 — 3y0bs nuibl ¢ NEPeMeHHbIM Ua-
eom,; A — ycmanoexa, B — ceepaenue

Pucynox 4.29 — Koponxu

IpuHuun padoThbI: UEHTPUPYIOLIEE CBEPJIO OMPEAENSAET MOJIOKEHUE KO-
POHKH IO OTHOILUEHUIO K 00pabaThIBa€MOIl A€Talld 0 TOTO, Kak 3yObsl BPEXYTCs
B Marepuai. CTpy»KKH, TPOU3BEECHHBIE BO BPEMSI CBEPJICHHS, YACTUYHO OCTAFOTCS
BHYTPH KOPOHKH.

O6sacTh TpPUMEHEHHUsI: CBEpPJICHWE OTBEPCTHUH OT OOJBIIMX 10 OYEHb
OOJBIINX TUAMETPOB B 3arOTOBKAX:

—  NIOCKUX (MeMALIUYecKux Iucmax);
— Kpyenvix (mpyoax),;
— NPOPUIBbHLIX (NAacmmaccax u KOMNO3UMHBIX MAmMepuanax, Hanpumep,

OKOHHBIX pAMAX).

Oco0Oble cBOMCTBA: IS pe3anus omeepcmuil 8 memasie PEeKOMEHIYEeTCs
NPUMEHSIMb OUMEMANTUYECKYI0 KOPOHKY € 3Y0biMu U3 Oblcmpopedicywel cmanu
(HSS-Bimetall) ¢ tax Ha3piBacmbiME Vario-zyosamu (TO €CTh C YepeIOBaAHUEM
MaJIeHbKUX U Oombinux 3yobeB) (puc. 4.30), koropas oOecredrBaeT XOPOIIYIO
CKOPOCTb BBITIOTHEHHS pa0oT.

KonctpyktuBHbIe 0cobeHHOCTH KopoHkr HSS-Bimetall:

HanpasieHue [EHTPUPYIONIUM CBEPIIOM;

VY nansercs majio Marepuana (B BUIE KOJIbIA);

B paboTte y4acTBYIOT MHOTO Y3KHX 3yObeB;

B03M0KHOCTB MOTy4eHUs TOYHBIX OTBEPCTHI OOJIBIIIOrO JUaMETpa B TOH-
KOCTEHHOM MaTepHalle.
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Buumanmue!

e UYuciao 000poTOB BEIOMPATH B 3aBUCHMOCTH OT JIMaMeTpa CBEPJICHHUS U MaTe-
puaja 3arOTOBKH.

e (CBepiHTh METaJUT TOJIBKO C UCIOJb30BAHUEM CMA3KU U OXJIAXKICHHUS.

e PaboTa MHCTPYMEHTOM, 3aKPEIUICHHBIM Ha CBEPJIMIILHON CTOWKE WIIA BPYyU-
HYIO.

3y6bsa Vario
AnA beicTporo u
TOYHOTO NUNEHUA

HSS-Bimetall
copepxaHue kobanbta 8 %
LANA UCKNIOUMTENBHOM

CucTeMa CTaHAApPTHBIX
nepexoaHUKoB

3ameHa LeHTPUPYOLLEro
CBepna, a Takxke KOPoHKKU bea M3HOCOCTOMKOCTH M
MCMONb30BaHKUA [ONTOro cpoka cnyxbbi
MHCTPYMEHTOB — C HOBbIM

CTaHAAPTHbIM NepexogHUKOM

@

AccopTUMeHT
@ 14-210 mm

METAL |
Stainless on g 3
Inox.

Nirosta~._4 LIFE,

Pucynok 4.30 — Koponka HSS-Bimetall

Koponka Progressor for Wood and Metal. BeicokokauecTBeHHast KOPOH-
ka Progressor for Wood and Metal (puc. 4.31) npenna3HaueHa ajisi paObOT IO
CTIBHOMY JIUTBIO, CEPOMY UYTYHY, HEP)KaBEIOIICH CTaIM, KOHCTPYKIIMOHHOH CTa-
JM, JETUPOBAHHOMY M HEJETMPOBAHHOMY allOMUHHUIO, OpoH3e, meau, PVC (mna-
CTHKE ¢ JiepeBoMm), 1o ApeBecune, J[CII, moaumepam.

Koponka usrorosiena u3 oumeramiudeckoro crurasa (HSS-Bimetall) mpu
MOMOIIM JIa3epHON CBapKu. 3yObsi KOPOHKH H3TOTOBJICHBI U3 BHICOKOIPOU3BOIH-
TeabHOW ObIcTpopexymiei cramu HSS c comepkanunem kobanbra 8§ %. [losTomy
JTaHHAsl OCHACTKA MCKIIIOUUTEIFHO M3HOCOCTOMKAS M UMEET JOJITUM CPOK CITYKOBI.
Jlst yewieHust 3axBata M OBICTPOTO BBIOpPOCA OMMIIOK KOPOHKA o0NafgaeT npozpec-
CUBHBIM PACHOJI0MHCEHUEM 3Y0bes. DTO TTO3BOIISIET TOCTHYD BHICOKUX PE3yIbTaTOB
npu paboTe 3Toi KopoHkoi. KopoHka ucnons3yercs ¢ anantepom (TIepexoTHIKOM
s natpora) Power Change (¢ miecTurpaHHMKOM WM XBOCTOBHKOM SDS-plus)
JUTSE OBICTPOTO U HAJIEKHOTO KPETUICHUSI U TIOCIISAYIONIETO W3BICUCHHSI IECHTPUPY-
IOIIETO CBEpJIa M KOPOHKH OJHHM IIEITYKOM.
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JIyist yBeIMYeHHsI CpOKa CITy>KObI KOPOHKHM W KadecTBa CBEPJICHUS HE0OXO-
JMMO TIPAaBUJIBHO BBIOMPATh YACTOTY BPAIICHUS U PEKUM OXJIAXKICHHUS.

Juametp otBepcTHii — oT 14 1o 152 MM, nocanounslit fuametp — 9/16 maroii-
Ma.

[TunbHas KOPOHKA MPUMEHSIETCS COBMECTHO C yAApHBIMH JIPEISMU, a IMpHU
MIPUMEHEHHUH TIEPEXOTHUKA — U C TIepdopaTopaMH.

MporpeccusHoe
pacnonoxenue 3ybnes
ycunuBaert 3axsear u
ycKopAeT Bbibpoc onunok

Power
Change

< ,
NS

« >

Mepexogxuk ana natposa Power Change
HSS-Bimetall
copepxauue kobanera 8 %

ANA BLICTPOro M HagexHoro
KpennexWa 1 nocneayowero
H3BneyYeHun ue
HTPUPYIOWEro ceepna u
KOPOHKM OAHUM LLIENUYKOM

?@\’ﬁy

AnA 6b|CTpOI’O YAANeHuA

AnA UCKNIOUYMTENBHON
U3HOCOCTOMKOCTH U
RONroro cpoka cnyx6wl

CBEPNUBHON NbINK.
Pasbnokuposarb,

HAK/NOHUTL U BbiNpeccoBaTtb |H¢
AccopTUMEHT

@ 14-152 mm

METAL Power

e | llong,

Isntglnless 3 ==
Nirosta~_4 F~ <> LIFE L:'C;*Eﬁy

Pucynox 4.31 — Kopounxa Progressor for Wood and Metal

Koponka Multi Constructionse. JlanHast ocHacTka (puc. 4.32) npenHasHa-
yeHa sl oopabomku meepovix u msaekux mamepuanos (npesecunsi, JCII, PVC
(myacTvka C JEpeBOM), MOJMMEPOB, KEPaMUYECKOM IUIMTKH, KUpOU4Ya U T.1.)
bricTpoe 1 HenmpephIBHOE CBEpJIEHHE 00ECTIEUNBACTCS HATMYUEM KaAN1e00pa3HbIX
nazoe, 4epe3 KoTopbie MPOUCXOAUT BHIOPOC CTPYKKHU (MBUIN), UYTO JIeTaeT padoTy
apdextuBaee. Teepoocnnaguvie 3y0ubl ¢ AimMasHoll 3amoyKkoil 00ECTICEUNBAIOT
BBICOKYIO ITPOU3BOUTENBHOCTD U TOJTHIM CPOK CITY>KOBI OCHACTKH.

JIJis1 KaueCTBEHHOTO CBEPJICHUS TBEPHbIX U MATKMX MaTepuUajoB HEOOXOu-
MO TIPaBWIBHO MOAOMpATh YaCTOTYy BpalieHus u oxiaxiaeHue. Koponka Multi
Construction mmpoKo TPUMEHSETCSI HpU CIMPOUMENbHBIX UTU PEMOHMHbIX pabo-
max.

KauecTBo cBepiieHHs 3aBUCUT OT MPABHIJIBHOIO BHIOOpPA YACTOTHI BPAILEHUS
U OXJIQXKICHHUS.

BricoTa koponku — 60 mMm; nuametp otBepctuii — ot 20 1o 105 mm; yncio
PEXYILIUX KPOMOK — 3 uiu 4.
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[MunpHas koponka Multi Construction npumeHnsiercst cosmecmno ¢ opensimu,
a TP UCTIOIB30BAHUH NepexoOHUKa MOXKET IPUMEHSTHCS U 68 nepgopamopax.
[Mpunamnesxxuoctu st kopornok Multi Construction:
— nepexoonux Power Change;
—  yemmpupyiowue ceepio, meepoocniasroe, ouamemp 120 mm;
yeumpyrouee ceepio HSS-Co, ouamemp 120 mm.

ie nasbl
ANA BbIGPOCA CTPYKKH
obecneunsator buicTpoe
W HenpepbisHoe
cBepnexue

Power
Change

0

Mepexoaxuk AnA naTpoHa
Power Change
AnA 6bICTpO(O W HaeXHOro

TeepgocnnasHbie
3ybbA ¢ anma3Ho#n
3aTOUKOH

3KCTpemanbHas
NPOX3BOANUTENBHOCTD

W AONTOBEYHOCTL
KpennexHua u nocneayrowero

W3BNEUYEHHUA LEHTPUPYIOLero
cBepna U KOPOHKH OAHUM
wenukom

OUSS

AcCCOpTHMEHT
@ 20-105 mm

long
LIFE

Pucynox 4.32 — Koponxa Multi Construction

JU1s UCKITIOUNTENBHO OBICTPOTO CBEPIICHUS MEEpObiX U MASKUX MAMEPUAnos
(mpesecunsl, [ICII, PVC, nonumepoB, Kupnuva u T.1.) IPUMEHsETCS camas ObICT-
pas yHuBepcaibHas koponka Speed for Multi Construction (puc. 4.33).

bricTpoe u HempephIBHOE CBEpJIeHHE o0ecrieunBacTCs HaaE&KHBIMU TBEPIO-
CIUIaBHBIMH 3yOBbSIMU M HAJIMYHEM OOJBIINX TAa30B CIeNUaIbHOW (GOPMBI TS BBI-
Opoca cTpyxku (MbUIK), 4YTO AenaeT padbory sddextuBHee. [ mpocToro usbie-
YeHUsT KepHa M OBICTPON 3aMEeHBl KOPOHKM TPHUMEHSETCS TepexXoqHuK Power
Change.

KauecTBO cBepseHHs 3aBUCUT OT NMPaBUIIBHO MOJOOpaHHOW YacTOTHI Bpa-
ICHHUS.

[TpenmymiectBa koponku Speed for Multi Construction:
® UCKIIOYUMETbHO ObICMPOe CEePIleHUE U 8bICOKASL D0I208EHHOCHID,
®  BbICOKAS NPOUZBOOUMENIbHOCHb CEEPIICHUSL.
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[MunpHas koponka Multi Construction npumeHnsiercst cosmecmno ¢ opensimu,
a MPU UCTIOJIB30BAHUU NnepexoOHUKa MOXKET MPUMEHATHCS U 8 nepopamopax.
[Mpunamnesxxuoctu 11t koporok Speed for Multi Construction:

— nepexoonux Power Change;

— mMeepooCnIasgHoe yeHmpupyoujee céepio Ajidl KOPOHOK C JIMara3oHOM CBEp-
jeHust MeHee 60 MM C IIECTUTPAaHHBIM XBOCTOBUKOM 1/4”, octpue cBepia
118°. TBepaocIIaBHbIE PEXYLIME KPOMKH aJIMa3HOM 3aTOYKH C LEHTPHUPO-
BaHWEM U YHUBEPCAIBbHBIMH CHEIHAIbHBIMH TpaHsMu. OOmias anuHa —
20 mwm;

— yeumpupyrowee ceepno HSS-CO 1711 KOPOHOK € JMana3oHOM CBEPJICHUS
mMeHee 60 MM C IIeCTUTPaHHBIM XBOCTOBUKOM 1/4”, yron octpus 135°, kpe-
CTOOOpa3Hask MOATOYKA.

Kanneobpasubie
na3ssl AnA ssibpoca
CTPYXKH
obecneuunsaior
boicTpoe u
HenpepbiBHOE
ceepnenue

Power
| Change

Nl

Mepexoanmk ana narposa Power Change —
AnA BLICTPOro U HageXHOro
KpennexHua u nocneaylowero
W3BNEUYEHWUA LEHTPUPYIOLLero
cBepna 1 KOPOHKH OAHUM
wenyxkom

Mpounbie
TBepAocnnasHble
3y6ba

ANA UCKNIOUHTENBHO
BbICTPOro cBepneHus
¥ IONTOro CpoKa
cnyxbbi

=X
ess—{p
&) S Easy
AnA BbICTPOro yaaneHma
CBEpPNUNBHON NbINK.
Pasbnokuposars,
HaKNOHWUTb U BbINPECCOBATL
AccopTHMeHT ®‘ o
@19 - 159 mm
J I A Power
{ 7 ‘\\. Change
. P xv-w o 4"\“ .
=5-60mm PVC &\ 3 Easy

Pucynok 4.33 — Koponxa Speed for Multi Construction

Koponku Special for Sheet Metal (puc. 4.34) npumMeHnstoTcs 1711 MOHTaX-
HBIX pabOT B MAalTHHOCTPOSHUH, METAIIIO00PAO0OTKE Y BEHTUIISIIIUOHHON TEXHUKE.

Oco6bie cBoiicTBa kKoponku Special for Sheet Metal:

e HSS-Bimetall ¢ 8 % kobasnbra B crutaBe: BhICOKas H3HOCOCTOHKOCTh 3yObeB.

o [lepemenHslii mar 3yObeB JiJisi OBICTPOTO M TOYHOTO pe3a.

o [IpyxuHa 1Ji1 aBTOMaTHYECKOTO BBEIOpOCA MCKA: BBICOKAS CKOPOCTH pado-
TBI.

e OTIMYHO MOAXOIAT JUISl YUCHMO20 U MOYHO20 C8epJleHUs B JIUCHOBOM Me-
manne: ATIOMUHUN, MEJIb, JIATYHb, OpPOH3a, CTAaJb U HEPIKABEIOIIAsl CTalb.
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o Jlns yBenuyeHHUs] CpoKa CIy’KObI KOPOHKH M KadyecTBa CBEpJICHUS HEOOXO-
JUMO TPaBUJIBHO BBIOMPATh YacTOTY BpALIEHUS M MCIOJb30BaTh OXJIAX]Ie-
HUE.

o Jluametrp otBepcTuii — oT 16 10 152 mMm.

e bricTpas cMeHa KOpoHKH Onaronapst Texaosnoruu Power Change.

e Jlis KaxI0ro ciiydasi IPUMEHEHUS COOTBETCTBYIOIIAs KOPOHKa. BbICOKMI
pecypc paboThl O1aroapsi BBICOKOM M3HOCOYCTOMYNBOCTH.

3y6bna Vario
AnA BuicTporo u
TOYHOTO NUNEHUA

Mp W cTonop
NPenATCTBYeT NpoBanvBaHuio

KOPOHKH, TEM CambiM BbITankuBalowWan npyxuHa

3awmwan pabouyio NOBEPXHOCTL obecneunsaer

‘ aBTOMaTUUECKUi
Power . Bbibpoc aucka
\

Change
e [
— 4

HSS-Bimetall
copepxanue kobansra 8 %
ANA UCKNIOUNTENBHOW

nepexonuux ANA NarpoxHa
Power Change

ANA 6blCTDOI’O U HAAleXHOro
KpenneHua u nocneaywouwero

W3HOCOCTOMKOCTH U

AONroro cpoka cnyxoel
M3BNEYEHUA UEHTPUPYIOWEro

cBepna v KOPOHKW OAHMM
Wenuxkom

@

AccopTumenT T

@ 16-152 mm

g’?awer l n
nge

Stainless ) 8 o g\
Inox. S e ey

mrosn ] B S ILIFE

Pucynox 4.34 — Koponxu Special for Sheet Metal

C xoponkamu Progressor for Wood and Metal, Multi Construction, Speed
for Multi Construction, Special for Sheet Metal ucnonb3yercs nepexoaHuK st
natpona Power Change. MHHOBalimoHHas crcTeMa 3aMeHbl HHCTpyMeHTa Power
Change mo3BosieT OBICTPO M HAASKHO KPEMHTh, a TaK)KE CHUMATh KOPOHKH
U IIEHTPYIOIINE CBepiia OYKBAIBHO OJHUM IIEITIKOM.

ITocnenoBaTenbHOCTh 3aMEHBI KOPOHKH M LIEHTPUPYIOIIETO CBEpJa € Iepe-
xoauuka Power Change npuBenena Ha pucynkax 4.35 u 4.36.
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1. OTTsHYTh MaTPOH Ha3a] 2. KopoHKy He aepkathb! 3. OTIycTuTh KOPOHKY

Koponka BbLieTaer! KopoHKy BbITalIUTH
3 ; PN

4. ITaTtpoH ocTaercs 3a)KaTbiM 5. Koponky Hazners 6. Click!
[TaTpon He TporaTs! l'oToso!

Pucynox 4.35 — [locneoosamenvrocms 3amenst koponku ¢ adanmepa Power Change

Ps

1. Koponka yxe cHaTa 2. llenTpupyroiee CBEPIIO 3. LlenTpupyroiiee CBEPIIO
cHaTo. [TaTpoH He TporaTs! CHSATO

4. lleHTpHpYyrolIee CBEPIIO 5. Click!
BCTaBUTh. I1aTpoH He Tpo- T'otoBo!
raTh!

Pucynox 4.36 — Ilocnedosamenvhocms 3ameHbvl yenmpupyowezo ceepia ¢ adanmepa Power
Change
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Jnis 00paboTKK MATKOM HACTEHHOU M TBEPOM HAIMOJIBHOM (KepaMUYECKHt
I'PaHMT) KepaMUYECKOH ITUTKHM MPUMEHsIeTCs aiiMa3Has koponka Diamond for
Hard Ceramics.

BHenHuii BUI 1 KOHCTPYKTUBHBIC 0COOCHHOCTH aiiMa3HoW KopoHku Dia-
mond for Hard Ceramics npuBenenbl Ha pucyHke 4.37.

Cney 6 e

ToHKanA pexyuwan KpoMKa
oTBEpCTUA

ANA NPOCTOro yganeHus

ANA BbICTPLIX U UNCTBIX

nponunos
obnomkoB KepHa

Power
Change
\‘g.-u A o=t
= 4y

AnmasHoe NoKpbiTHe
ANA AONroro cpoka
cnyxbbl npu obpaborke
camou TBepaoH

MepexoaHuk AnA naTpoHa
Power Change

ANA BbICTPOro U HaAEeXHOro
KpPEenneHua u nocneayowero
M3BNeYeHUA KOPOHKKU BCEro
OfHUM LUENUKOM

KePamMUUYECKON NMUTKK

AccopTUMeHT
@ 19-83 mm

Power

Change
i~ .
E\g:...‘. o e

+ >

Pucynox 4.37 — Anmasnas koponxa Diamond for Hard Ceramics

KauectBo cBepienus ceepimmibHoi koponkoi Diamond for Hard Ceramics
3aBUCUT OT MPABWJIBHOTO BBHIOOpPA YACTOTHI BpallleHUs U OXJaxaAeHus: (HEO0OX0au-
MO COOJIIOJaTh PYKOBOJICTBO 10 IKCILTyaTallMi HHCTPYMEHTA).

Buumanue: Vcrionb30BaTh TOJBKO C aKKyMYJSATOPHBIMU JIPEJSIMUA B PEKH-

Me Oe3ymapHOro cBepiieHUs. [lpu ceeprenuu 6cee0a UCNONb308AMb B0O0SHOE
OXnaMHCOeHUe.
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4.3.6 3akpenusomuii MaTepuan 3

3aoanue 3.1
I. IIpogoskuTe NpeaioKeHue:
1. Pa3nuuaioT MeETOJbl CBEpJCHUS: : ,
2. [Ipu 06paboTKe KaMHS UCTIOJIB3YIOT CBEpJIa C TJTACTUHAMM.

3. Ilpu o00paboTke kaMHs Oe3yJapHBIM CBEpJICHHUEM CBepjla paboOTalT Ha
WITH

4. Pa3znuyaroT CBEPIMJIbHBIC KOPOHKU JJIA "
CBEPJICHUA.

5. Ilpm r1iyOOKOM  CBEpJICHMH  CBEPJIUIBLHOM  KOPOHKOW  MPOUCXOIUT
3a3opa.

6. IIpn ymapHOM CBEpiEHUM aKKyMYJISTOPHOM YIAapHOM IPENbIO-IIypYIIOBEPTOM

HEOOXOIMMO HCIOJIb30BaTh PYKOSATKY W HANpaBJATh UHCTPY-
MEHT
7. Hpenu paboTaroT, UCTIOJIb3YsI TOJIBKO IBH>KEHUE.

8. B ynapHoil apenu ymapHOE€ IBM)KEHHE CO3JAa€TCSl JBYMS
, OTHOAroIINe APYT Apyra BO BpeMs BpalllcHUSI.

I1. BbiOepuTe 04MH NPaBUJILHBINA OTBET U 00BeUTE:
1. Cyxoe cBepiaeHue UCIOIb3YyEeTCs ISl CBEPIICHHSI IOBEPXHOCTEM:

a) OCTOHHBIX; 0) KaMEHHBIX;
B) U3 MPUPOJHOTO KaMHS.
Ortser:

2. [lpu OOBIYHOM CBEpJIICHUU KaMEHHBIX MaTE€pUAJIOB OXJIAXKIAIOIIAsl >KUJIKOCTh
UCIIOJIb3YETCS:

a) BCerja, 0) HeT;
B) HHOTJA.
OtBer:
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I1l. YcTanoBuUTE COOTBETCTBHE:

1. YcraHoBute cOOTBETCTBHE (CTpelKamMH) MexAy oOpabarbiBaeMOW MOBEPXHO-
CTBIO 1 PEKOMEHYEMBIM PEKHUMOM CBEPJICHUSI:

Mamepuan Peowcum ceeprenus
1. | beron A. | be3ynapHubii
2. | "'az00eron b. | Ynapusrit
3. | Kimaaka u3 mopucToro kupnuyia

OtBet: | 1

Vil

2. YCTaHOBHUTE COOTBETCTBHE (CTpEIKaMH) MEXIy 0OpadaThiBacMOW IMOBEPXHO-
CTBIO U PEKOMEHAYEMbBIM TUIIOM CBEpJIa il €€ 00pabOTKU:

Obpabamuleaemas n0BEpXHOCMb Tun ceepna
1. | beron A. |CYL-1
2. | Kamenn b. |CYL-3
3. | Kepamuueckas mimTka B. | CYL-5
4. | Kuprinu I'. | CYL-9 Multi Construction
5. | DTepHHUT 1. | CYL-9 Ceramic

OrtBeT:

GIFNFRIENT
LId il

3. YcTaHOBUTE COOTBETCTBUE (CTpENKaMH) METOJ CBEpJCHUS M XapaKTePHBIMH
CBOWCTBAMU CBEPJICHUS:

Peosicum ceeprenus XapaxmepHvle c80licmea ceepaenusl
1. | besynapHoe cBepiieHHE Huskas ckopocTh BpaleHus
2. | YnapHoe cBepieHue BrIcOKasi CKOPOCTh BpaIlIEHUs
OTCcyTCTBHE YIApPHOMN CUJIBI
OdeHb BBICOKAs 4aCTOTa yJ1apOB
BpIcOKas CKOpPOCTBh pe3aHusi IpU CBEP-
JIEHUU
Hwuzkuit ypoBeHb 1yma
BrICOKHM ypOBEHb IIyMa

S EIREREIEE
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OtBet: |1 | >
2 >

4. YCTaHOBUTE COOTBETCTBHE (CTpEIKAMHU) MEXY PEKHMOM CBEPJICHHS U BUIOM
00pabaTbIBaeMOM OBEPXHOCTH.

Peorcum ceeprenus Buo obpabamwvisaemoii nogepxnocmu
1. | BpamarenbHoe A. | beroHHas
2. | YaoapHoe b. | KupnuuHnas — u3 JIErKOMOPUCTOTO KUP-
nuya
B. | O6nuioBanHas riaa3ypoBaHHOU TLITUT-
KO
I'. | KupnnyHas — u3 CHUIMKAaTHOTO KUPIAYa

Orser: |1 >
2 >

V. BoiOepuTe HECKOJIbKO MPABWIBLHBIX 0TBETOB U 00BeIHUTE:

1. Meroa BpamaTeabHOTO CBEPIICHUS TPUMEHSETCS MPU CBEPIICHUU:
a) KaMmHS; 0) CIUIONIHOTO KUPIUYA;
B) IYCTOTEJIOTO KUPIIHYA.

OTBeT:

2. Y napHoe cBepJeHHUE MO A100eIb NPUMEHSETCS IPU CBEPIICHUU:

a) OeToHa; 0) KIMHKEPHOrO KUPIHYa;
B) MPHUPOJHOTO KaMHS; I) CHUJMKATHOIO KUPIHYa.
Ortser:

V. lonojiHuTE NpeAJioKeHue HeJocTamed nHGopmanuei:

1. Ceepiia o KaMHIO UCTIOIB3YIOTCA IS Jpenen.

V1. BoiOepuTe 01MH UM HECKOJIBKO NMPABWIbHBIX OTBETOB U 00BeIUTE:

1. Cepinia mpu Oe3y1apHOM CBEPJICHUHU KaMHs pabOTaroT Ha:
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a) ynaap; 0) ckoOyeHue;
B) IIICBUHTOBaHHE.
Otser:

2. I{J’ISI CBCPJICHUA Kelre300eToHa IMPUMCHAIOT CBEpJIa C KOJIHUYCCTBOM PCKYIIUX
KPOMOK:

OrtBer:
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4.4 Moayab 4 «KAKKyMYJIITOPHBIE IIyPYNOBEPTHD»

YueOHblii MaTepuaJ 4

4.4.1 Pe3n00BbBIE COCANHECHUS

Pe3voosble coedunenus SBISIOTCS OJIHUM U3 CAMBIX PACHPOCTPAHEHHBIX
BUJIOB KPCIUICHHUS B MOHTaKHOW TEXHUKE U KIaCCUPHUIMPYIOTCS KaK COeOUHEHUs.
pazvemno2o muna. J1st pe3b00BOr0 COSTUHEHUSI HEOOXOUMO UCHOIb308AMb.

—  COeOUHUMENbHbLIL DIeMEHM — WYPYR U GUHM,

— HACAOKy O0Jis nepeoayu epawaoue2o YCuius Ha wypyn,

—  YCmpOoiicmeo 0Jisi CO30alUsl 6PAUAIOULe20 YCUUA NPU 3AMALUSAHUU ULYD)-
na (6unma).

TexHuka pe3p0OBOrO COCTUHCHMS 3aHMMAaeT 0C000€ MECTO CpPeiH OCTallb-
HBIX METOJIOB coequHeHus. OHa MO3BOJISET CO3/1aBaTh pa3beMHbIC COCTMHCHUS, HE
TpeOyIOIIHe pa3pymIeHUs] WM TOBPEXKICHUS COCAMHHUTEIBHOTO 3JICMEHTa U CO-
eAMHACMBIX jaetalicli. CTaHAAPTHBIM COCOUHUMENbHbIM IIeMeHmMOoM TIPU HCTIOJb-
30BAHUM TaKOH TEXHUKU SIBIIIETCS GUHM.

OCHOBOII BHHTOBOT'O COCJIWHCHHUS SBISCTCS T'€OMETPHUUYCCKOC 3AMbIKAHUE
pe3b0bl, 0JIHAKO OCHOBHOM BKJIaJl B €r0 MPOYHOCTh BHOCHT CHIIOBOC 3aMBIKaHHUEC 32
CYET CIKUMAFOIIECTO YCHITUS MeNHCOY BUHMOM U COCOUHAEMBIMU OeMAISIMU.

Jlns co3maHus TEOMETPUUYECKOTO 3aMBbIKaHHUS HEOOXOIUMBI 08a COeOuHuU-
MeNbHLIX dNleMenma, BXOASIINX B 3alleIICHUe Ipyr ¢ Apyrom. B posu omHoro us
HUX BBICTYIACT pe3bia 6urma, B pOJid IPyroro — pe3vba 6 mamepuane (TUITHIHO
JUISL IIyPYIIOB) WJIN JOTOJHUTEIBHBIA AJIEMEHT — 2ailika. TloHsATHE «6uHmM» 00B-
CIMHSCT JBE OCHOBHBIC TPYIIIIBI COSAMHUTEIBHBIX 3JICMEHTOB:

— wypynol;
—  GUHMBL.

OO111ee MOHATHE «ULYPYNbL U CAMOHApe3aoujue 8UHMbl 0XBATHIBACT BUHTHI,
ucrnojb3yembie 0e3 rack. [1o 3Tol npuurHe OHU TOAXOAAT TOJBKO ISl MseKUX WA
INACMUYHBIX Mamepuanos u aucmogoeo memanna. IHlypynsl nebonvuiozo oua-
mempa O0BIYHO 8pe3arom 6 depeso Oe3 nped8apumenbHo20 C8epleHusi OTBEPCTHUS.
[Tpu 6onbuem ouamempe, a TaKxe TPU UCIIOITH30BAHUH 6bICOKONPOUHBIX COPMOB
oepesa 11e51eCO00pa3HO cHauana npoceepaums omeepcmue. llpu esunuyuseanuu
IIYPYTIOB 8 NIACMMAccy OTBEPCTHS ceepiamcs (POOUBAIOTCS) B TIOOOM Cirydae.

IlIypyner noopazoenarwomcesn no:

— 8U0Y pe3bbbl, wacy pe3vol u no gopme pe3vool,
— ¢hopme 2onosxu;
— no gopme uinuya.
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Hlypymiel UMEIOT HAPYKHYIO cneyuanvhyio (wypynuyrw) pe3voy ¢ IIHPOKIM
1aroM M xXapakTepHble HaxoHneunuxu. UX xeocmosuxku nubo yununopuiecxkue, Ju-
00 koHuueckue. CrienMalibHas pe3bOa UMEET Mmpey2OoabHblll 3A0CMPEHHbIL NpPO-
@unb ¥ OOJBIIYIO ITUPUHY BIIAIUHBI 10 CPABHEHUIO C IIUPUHOM 3y0a.

CymiecTByeT rpoMajiHoe pazHooOpa3ue roJOBOK BUHTOB U LIYypYIOB, HEKO-
TOpbIE U3 KOTOPBIX OBLIN pa3paboTaHbl i1 0COOBIX cilydyaeB mpuMmeHeHus. Hanbo-
Jiee BaXKHbIE TUIIOBBIE (OPMBI TPUBEACHBI HAa pUCYHKE 4.38.

1 — nonynomaiinas conoexa; 2 —nonykpyanas 20106Kka;, 3 —NOMAUHAs 20J106KA;
4 — nrockasn YyunuHOpudecKkas 20J108Ka U YUTUHOPULECKAS 207108KA

Pucynok 4.38 — Haubonee 6asicrvie munvi 2071060K 8UHIMOE

BuHTBI ¢ NpsSMBIM IUIHIIEM HE MOTYT IEHTPUPOBATHCS aBTOMATHYECKH, UX
HEOOXOJIMMO HAaNpaBJIsATh BO BpeMs 3aBUHUMBAHUSA. BUHTBI ¢ TOJIOBKOM 1OJ Kpe-
CTOOOPA3HBIA MUIHI] CAMOIICHTPUPYIOTCS, YTO JENAaeT WX OYEHb TOJIC3HBIMH IS
MOJTyaBTOMATHYCCKUX M aBTOMATHYECKUX TIPOIECCOB 3aBHMHUMBAHUA. Hamboiee
pPacpoOCTPaHEHHBIC BUObl ULTULEBLIX 20JI080K GUHMOSG, ULYPYNO8, DOMOE TIPUBE-
neusl B Ta0mume 4.9.

Tabnuna 4.9 — Bunsl nuMiieBbIX ro10BOK 00JITOB, BAHTOB, IIIYPYIIOB

Bun Ha3anue mutuia (roJioBkm)

1 2

Ipsimoii (MJIOCKUI) HLTHIL

[Mpsimbie nutueBsie ronosku (Slotted), cokpamenno SL. Tpsimble muHib!
MIPUMEHSIIOTCS BCE peke M3-3a HEUETKOM PUKCalMi UHCTPYMEHTA Ha I'OJI0B-
Kax 00N TOB, BUHTOB, IIIypPYIIOB.

Kpecrossiii mtun Phillips

Kpecrossie ronosku Phillips, cokpamenno PH. Kpect umeer 6oubIinyro mio-
I1a7b KOHTAKTa U mepeaaét OoNbIIuii KpyTaumii MoMeHT. Kpect obecnieun-
BaeT CaMOIIEHTPOBKY HHCTPYMEHTA M JIOIyCKaeT paboTy 1Mo/ HeOOJIbIINM yT-
nom. 3y0 oreéptku Phillips umeeT TpanenneBuIHy0 GopMy. ITO IPUBOAUT K
MOSIBJICHUIO OCEBOTO BHITAIKABAIOIIETO YCHIIUS TIPH Pab0TEe ¢ HHCTPYMEHTOM.
ITo cpaBHEHUIO ¢ OOBIYHBIM MPSIMBIM IITHIIEM KPECTOOOPA3HBIH IITHIL (K-
CHPYET KPEeN&XHYIO IeTallb U OTBEPTKY TOYHO TI0 LIEHTPY OTHOCHTEIBHO APYT

apyra.
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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://commons.wikimedia.org/wiki/File:Screw_Head_-_Slotted.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Phillips.svg?uselang=ru
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

Oxonuanue maoauywol 4.9

1

2

KpecroBbiii muiun Pozidriv

VcoBeplICHCTBOBAaHHBIEC KPECTOBBIE rOJIOBKH P0zidriv, cokpamenno PZ,
BHemHe orinyatores ot Phillips momonHuTensHpIME YeTHIPBEMS Ty4aMu.
[IpsimoyronbHas popma 3yObeB HHCTpyMeHTa Pozidriv o6ecnieunBaeT nepe-
na4y OOJIBILEro KPYTSIIEr0o MOMEHTA M YMEHBIIIAET BEPOSTHOCTh TTOBPEXKIe-
HUSI IUTHLIA.

Pozidriv siBisiercst yaydieHHol Bepcuei kpecroodpasnoro uutuna Phillips n
UCTIOJNIB3YETCsI, IPEKIE BCETO, B TPOM3BO/ICTBE IIYPYIIOB M caMope30B. B
MAIIMHOCTPOCHUH U MeTaiioo0pabdoTke Pozidriv mpumensieTcs: 3HaunTeNbHO
pexe.

OTJAMYUTEBHBIM PU3HAKOM IIIHIA SBISIOTCS UCXOASIINE U3 BHYTPEHHHUX
YIJIOB TOHKHUE JTy4e00pa3HbIe JINHUH.

Hacanxu ¢ npoduiem Pozidriv He MoryT ucnonb3oBathes st BuntoB Phil-

lips.

Il Tuma Torx (T, TX)

I'onoBku TORX ¢ BHyTpeHHEH IECTUKOHEUHOM 3Be310uK0i. [Ipu paBHBIX
pasmepax npodmibs TORX BeiepkuBaeT 00JbIINe HATPY3KU IO CPAaBHEHHIO
C BHYTPEHHHUM ILIECTUTPAHHUKOM, & BO3MOKHOCTbH ITPOBEPHYTHCS CBEJEHA K
MuHUMyMY. Pazmepst — ot T6 1o T100. ITomumo BHYTpeHHETO podruis Torx
€CTh aHaJIOTHYHBIN HapykHbIi. Ero MmapkupoBka HaunHaercs ¢ OykBbI E,
pa3mepsl ot E4 no E24.

[Tpoduns monepedyHoro ceueHus ABISETCS COBEPILICHCTBOBAHUEM MPOUIIS
BHYTPEHHETO IIECTUTPaHHUKA. B oTI4me oT Hero nepeaaya KpyTsIero Mo-
MEHTa OCYIIECTBIISIETCS] HE KPOMKAMU TOMEPEUHOr0 CEYSHHs], a MIIOCKOCTSIMH,
BCJIEJICTBHE YETO MOTYT TIepeIaBaThCs 00Jiee BRICOKHE KPYTSIINE MOMEHTEI,
4eM MPU BHYTPEHHEM LISCTUTPAHHUKE, U TIPU MEHBIIECH IUPUHE pacTBOpa
KITIOYa.

lecTturpannpiii Uy (AJJ1eH)

['0710BKM ¢ BHYTPEHHUM HIECTUTPAHHUKOM MepeaatoT OONbIINN KPYTAIIMUMA
MOMEHT, YeM IUIUI] U KpecT U 0oJjiee KOMIAKTHBI, YeM I'OJIOBKU OOJITOB, BUH-
TOB, UIYPYIIOB C HAPYKHBIM IIECTUIPAHHUKOM. ['0JIOBKA KpEenéxXHOro u3e-
TSt 0OBIYHO MMEET LMJIMHAPUYECKYIO (POpMY ¢ IIeCTUTPaHHBIM YIIyOJIeHH-
eM. /[t paboThI cO UIMIIAMH JAHHOTO BHJIA UCTIONB3YETCS ULeCmMUspanHblll

(unbycosuwiit) kuou (INBUS).

HlecTurpannas rososka (HEX)

HInun Pobeprcona

KBanparnas rososka
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http://commons.wikimedia.org/wiki/File:Screw_Head_-_Pozidrive.svg?uselang=ru
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://commons.wikimedia.org/wiki/File:Screw_Head_-_Torx.svg?uselang=ru
http://ru.wikipedia.org/wiki/Torx
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Hex_Socket.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Hex_External.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Robertson.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Screw_Head_-_Square_External.svg?uselang=ru

Hlypynwt no oepegy

Llypynsi no oepesy (puc. 4.39-1) cirykat Ui coeourenus: oemaletl u3 oepe-
84 U OEPeBAHHBIX Mamepualos, a TaKxkKe NI 3aKperuieHus oowusku. [peumyuye-
CcmMeoM TaKOTO COCJAMHEHHUS IO CPABHCHHUIO C JPYTUMHU METoJaMH (CKJICHBaHWE,
T'BO3/ICBOE COCAMHEHHUE) SIBIACTCS pasvémuocms. LLlypynsl no oepesy Tpu BBHH-
YHBAaHUH CaMOCTOSITEIBHO Hape3aiom (B MPOUYHBIX COPTaX JAEpeBa) WU gopmupy-
rom (B MATKHX COpTax) pe3vOy B Marepuale. JlepeBsiHHbIE MaTepHalbl YyBCTBH-
TEJIbHBI K MOMEHTY 3aTsKKdA. CIUIIKOM BBICOKHH MOMEHT MPHUBOAHUT K CPBIBY
pe3bOBl U pa3pylieHuto coequHeHus. [loaToMy npu mexanuzuposannom 3a8unyu-
8aHuu TI0 BOZMOKHOCTH BCET/IA cliedyem UCNOIb3068aMb 0ZPAHUYUM U 21YOUHBbL.

1 —wypynet no depesy; 2 —wypyn 011 OpegecHocmpydiceunvix naum, 3, 4 — ovicmposa-

BUHYUUBAIOWUUICS WYPYNDLL, 5 — CAMOCBEPNAWUL BUHN C KPbLIbIWKAMU; 6 —camonapesa-

Iowue UHMyL (camopesvl) 015 IUCMOB8020 MEMaula, 7 — CAMOHape3aruue camoceep-
nAwue sunmel; 8§ — pesvbonapezarowuil GuHm, 9 — UHCMPYMEeHMAIbHbLE BUHNbL

Pucynox 4.39 — Bunmoi

Llypyner no depegy UMeEIOT pe3bOOBON KOHUUECKUU KOHey, OKOJO 20JI08KU
pe3vba Ha CTepKHE omcymcmeyem. J{uamemp NPEIBAPUTEIHLHO MPOCBEPIECHHOTO
OTBEPCTHS AOJDKEH OBbITh pasen ouamempy cmepicHsa wypyna. 1lpu nucnonb3oBa-
HUU M6ep0o020 0epesa CBEPIUTCS OTBEPCTUE C TUAMETPOM, PAGHLIM GHYMPEHHEMY
ouamempy pe3vbOvl, TPUOTUZUTETBHO Ha 2/3 Oaunbl. B KadecTBe mamepuanos nis
WYypynog no oepegy MPUMEHSIOTCS CIalb U YEemHble Memaibl ¢ NOKPbIMueM i
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0e3 nokpvimus. [Llypyner u3 yeemuwix mMemaios UCIONIb3YIOTCSA MPEUMYIEeCTBEH-
HO 0151 0eKOPAMUBHBIX Yelell.

Lllypynot 015 OpeeecHoCmpyHceuHblX naum

L ypynst ons cmpyarceunvix naum (puc. 4.39-2), Ha3bIBaeMbIe TAKKE ULypy-
namu Spax, Kak MpaBuiIO, U320MABIUBAIOMCA U3 3AKAEHHOU CIMAU C NOKPbIMUeM
U UMEIOT 3a0CTPEHHBINA IWIMHAPUYECKUN CTEPKEHb C OJIHO- WJIM JIBYX3aXOJHOU
pe3b00ii 0 BCeil JIMHE WM €€ YacTH. Y JIBYX3aXOJHOUM pe3bObl OJMH 3aX0]1 Yallle
BCETO OTBEJNICH HA3aJ]; TaKue IIypymbl Ha3biBatoTcs Takke HILO. Jurunopuueckas
@opma TO3BOJSAET c8ecmu K MUHUMYMY DACKIUHUBAHUE N YMEHbUUMb PUCK PAC-
mpecKusanusi B MECTE COeIMHEHUS. B COOTBETCTBUM CO CBOMM Ha3BaHHUEM ULypYNbl
OJIs1 CMPYIHCEUHBIX NAUM UCTIONB3YIOTCS ISl CKPEeNnaeHusi 0epessiHHbIX MAMepUuaios.
OHM PUMEHUMBI TAKXKE AT MACKUX naacmmacc (B 3TOM CIIydae OHH 4aCTO UMEIOT
Jpyroi npoduib pe3bObl U CHEIUaTbHbIe 0003HAUYCHMUS).

bvicmpo3zasunuusaowuecsa wiypynui

Bvicmposzasunuusaiowuecs wypynol (puc. 4.39-3, 4) npuMeHSIOTCS 1)1 3a-
Kkpenienus euncoxapmonuvix naum (puc. 4.40) Ha HECYIIMX KOHCTPYKIUAX U3 Oe-
pesa unu memainna. OHU U320MABIUBAIOMCS U3 3AKANEHHOU CMAIU, UMEIOT OYCHb
ocmpulll U 3aKaeHHblll HaKoOHeyHuK (ITypyTbl JJIS CTalld UMEIOT Ha KOHIIE PEeXYy-
1I1e KPOMKH); UX pe3bda no GopMme moxoxa Ha pe3p0y MIypyHoB ISl CTPYKEUHbIX
wuT. Pe3r0a MOXKET TOXOAUTh 10 CaMOT0 HAKOHEUHHUKA.

=7

1 —conoska wiypyna pacnonosicena ciumKoM 8bICOKO => COCOUHEHUe He 0ePHCUMCAL
2 —201108Ka WYPYNa OUIA CIUUKOM 271YOOKO => KaAPMOH PA30PEAH, COeOUHEHUEe He OePHCUMCL,

3 —npasunvHas enyoUHa BGUHYUEANUS WYPYNA => KAPMOH NO2I0WAen CULYy WYPYnd, 8UHMOBOE
coeouHeHue 0epaCUMcs

Pucynox 4.40 — [Llypynvl 01151 Kpeniienus 2uncoKapmoHHbX naum. 3aKpenieHue 2uncoKapmoH-
HOU NIUMbBL MHO2OCAOUHO20 MUNA

OmauuumenvHas yepma TaKUX HIYpYNnoB — ¢opma conosku. Ilo cBoemy
TUITY 3TO NOMAUHAS 207106KA, OJAHAKO, OHA UMEET (hopmy 60poHKU (pacmpyda).
Takas ¢hopma 2on06Ku no3eonsiem npedomspamums pa3psle Cl0s KApMoHa Ha To-
BEPXHOCTU TUTICOKAPTOHHOMW TUIUTHI, & TIPU 00ECIIEYEHUU COOTBETCTBYIONIECH TITy-
OWHBI BBUHYUBAHUS LIYPYTIa COU KAPMOHA 6y0em 3amsaHym noo 20108K)y ulypyna
(mpumepHO Ha 1 MM HIKE MOBEPXHOCTH THUIICOKAPTOHA), (DOPMHUPYST CBOETO poja
maly, 3awuwan MacKylo wmyKkamypky. ITO MO3BOJSIET NPOULNAKIe8AmMb MECHO
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coeounenus. Ilpu 6onee 21y60KOM HPOHUKHOBEHUU WIYPYRA 603HUKAEN ORAC-
HOcmb npopwvlea kapmowna. B ciydae mpopeiBa HIypyn He OyJeT UMETh OMOPbI
B MATKOM THIICE M PAHO WJIM MO3JHO BBIBATUTCSA. DTO SIBISETCS peliaromum (ax-
TOPOM, YTOOBI TOUHO BBIICPKUBATH MTyOMHY BBUHUMBAHUS IIypyTIa.

Camonapesaroujue sunmol (camopesnvl) 015 TUCHLOBBIX MAMEPUATIOB

Camonapeszarowue sunmot (camopesnl) (puc. 4.39-6) cayorcam ons coedune-
HUs MOHKOCMEHHbIX OemaJieli, HapuMep, Mmemannuueckux aucmos. QOvlunas
pe3vba B 0aHHOM clydae He ROOXOO0um W3-3a CIUIIKOM MaJIOrO KOJUYeCTBa 3aX0-
JIOB B HArpy>KCHHOW YaCTH W HEAOCTATOYHO BHICOKOTO MPOGUIS pe3bObl 0 CpaB-
HEHUIO C TOJIIMHOW MaTepuana. llosToMy mNpUMEHSIOT pe3bdy, CXOIHYIO
C pe3b00il IypyIoB MO AepeBy. 1akue uiypynsl, uzeomasiugaemvle U3 3aKa1éHouU
CMAu, camocmoamenbHo Hape3aom pe3vdy 8 20mo8omM omeepCmull.

Camonapesarouwyue eunmol (camopeswt) 011 RAACMMACCH

JIns CKpeIUICHUS] MIacmmaccogvix Oemaneti TIPUMCHSIIOTCS CcHeyudaibHble
BUHMbBL, NO NPOPUIIO pPe3bbbl CXOOHble C WYPYNAMU ONsl CMPYHCEUHbIX NAUM
U uHmMamu 0is IUCMOB8bIX mamepuanos. Taxue eunmol, uzeomasiusaemvie U3 3d-
KaleHHOU Cmanu, caMOCTOSTEILHO Hape3aloT (hopMHUpYIOT) pe3sOy B MpeaBapu-
TEJILHO IIPOCBEPJICHHBIX WM MPOKOJOTHIX OoTBepcThsax. Co3maBaeMoe UMM yaACp-
YKUBAIOIIIEE YCUIIUE 3aBUCHUT OT BHJIA IJIACTMACCHI M ITTUHBI pe3b0BI 1 B HEKOTOPBIX
CIIyJasX JTOCTHUTAET OYCHBb BHICOKMX 3HAYCHHM Ja)ke TPH HEOOJBIIIOM TuaMeTpe
BUHTA. braromaps ’ToMy Takue BUHTBI MOKHO HCITOJIB30BaTh B KA4E€CTBE aJIbTEP-
HATUBBI NI pe3bOOBBIX BKJIAJOK, ITOYTH HE3aAMEHUMBIX TPHU CKPEIJICHUU ILIACT-
MAaCCOBBIX J€TajIeH.

IIpouue éuovt 6unmos

B MoHTa)ke 04eHb YacTO MCHOJIB3YIOTCS APYTHe BUABI BUHTOB. 3a4acTyIO
OHU SIBJISIFOTCSI HECTaHJAPTHBIMU M TIPU OOpAICHUH C TaKUMU BHUHTAMH CJICTyET
COOJTI0/IaTh UHCTPYKIIMH 110 UX MPUMEHEHHUIO.

OnuH U3 MOMYJSPHBIX BUIIOB — CAMOCEEPAAUUIL GUHNL C KPbLIbIUWKAMU
(momactsimu) (Wingteks). On npuMeHsieTes 011 coeOuHeHUs: MEMAINUUecKux oe-
maneii ¢ oepesannvimu (puc.4.39-5; puc. 4.41). Ha xonye y HETro pacmojararTcs
pedicyujue KpomMKu ceepia, a Ha0 HUMU — TaK Ha3bIBACMbIC KPbLIbIUIKU.

[Ipu ceeprenuu depesa KpwlLivluKu ygeauyugarom ouamemp omeepcmus, He
MO3BOJISIST pe3b0e 3a0UBaThCs IEPEBSIHHON CTPYXKOHU. [Ipu 6xooe 6 memann xpoi-
JILIUKU 001ambléaromces, obecneyugas OECTIPENSITCTBEHHOE NPOHUKHOBEHUE UHNA
6 Mamepuan M Hape3aHue pe3vowl. [Ipowimamnosantvle B HIKHEH 9aCcTH TOJIOBKU
ebicmynsl OT(QPE3epPOBBIBAIOT B J€PEBE BHIEMKY 110 ()OpME T'OJIOBKHU, T.€. 8blHOJIHS-
1om QyuKyuro 3eHkosauus. Takoi memoo no3eossaem coemMecmums MpPU pasHvie
onepayuu’: ceepienue, 3¢HKO8aHUe U Hapezanue pe3pbovl, KOTOpble OOBIYHO BBI-
TIOJTHSFOT Pa3TMYHBIMU MHCTPYMEHTAMH.
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1 — kpoLrbtiuku (Tonacmu) ysenuuusarom ouamemp omeepcmus 8 opesecure, 2 — KpbliblUKU 00-
cmuearom mMemaina u 001amulearomes; 3 —8uHm Hapezaem pe3voy 6 Mmemaiie, (hpe3eposoutvie
8bICMYNbI BLINOTHAIOM QYHKYUIO 3eHKOBAHUS

Pucynox 4.41 — Camoceepnsawuii 8unm c KpoliblUUKAMU

Bo Bpewmst 3aBUHYMBAaHMS KpENEXKHBIX JeTallell BCe CHUJIbL, TpeOyeMble IS
MOBOPOTa BUHTA, MEPEAAIOTCS TOJOBKE BHHTA (WJIM TailKW) C MOMOIIBIO MPUIIO-
KEHHOTO KPYTSIIEro MOMEHTA.

KpyTsamuniit MOMEHT — 3TO cuia, KOTOpas ¢ MOMOILIBIO BPAIIaTENbHOTO JBH-
KEHUs epeaaeTcs Ha IpeIMET, HalIpuMep, BUHT. EquHuIa u3MepeHus: KpyTAIero
momenTa — H-M (HproToH-MeTp). OHa cocTouT u3 komrnoHeHToB F (cuna) u I (me-
4o pelyara) (puc. 4.42). cnosip3yercs ciaeayomias popmyJa:

M=F-1
rae M — kpyTtsuit Moment, H-m (N-m);

F — npunoxennas cuia B Herotonax, (N);
| — miedo prryara B merpax, (M).

-~ | >
F(N)l (m)

C

Pucynox 4.42 — Kpymawuii momenm (Ha npumepe unma)

Kpymsawuii momenm TpPUKIAIbIBACTCI K BHHTOBOMY COCIUHEHHUIO MYTEM
UCTIONB30BaHuUs wypynosépma. OH TOIKEH MPEO0IETh Pe3yIbTHPYIONHe (PprK-
IIMOHHBIE CHJIBI M 00€CTIeunBaTh MOIIHOCTh, HEOOXOAUMYIO JUIS YIpYyron nedop-
MaIliy BUHTA U /WA OKPYXKaloIero Marepuana (puc. 4.43).
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1 — kpymsawuii momenm; 2 — mpenue noo 20108KolU OOrma; 3 —YCMAHOBUBULULCS PENCUM,
4 —mpenue 6 pezvbe; 5 — cuna npeodsapumebHol 3amaHCKu

Pucynok 4.43 — Cunvi 6 6unmosom coeounenuu

B 3aBHCHMMOCTH OT IPUMEHSIEMBIX MaT€pUAIOB BUHTOBBIE COCIUHEHHUS JIE-
JISITCS HAa IBA OCHOBHBIX TUMA: HCECHIKUIL U MAZKUIL.

XapakTep U3MEHEHHUSI KPYTSIUIEro MOMEHTA B CIy4ae HMCHOJIb30BAHUS Mse-
KUX U HCECMKUX PeHCUMO8 3aBUHUMBAHUS MTOKa3aH Ha pUcCyHKe 4.44.

a) 0)

a — MAKUe PedtCUuMbl 3a8UHYUBANUS (6 Opesecute); O — dcecmKue pelcumbvl 3a6UHUUBAHUS
(6 memanne),

Pucynok 4.44 — Xapaxmep usmenenus kpymsauje2o MOMEHMA & Cydae UCnonb308aHUsL MASKUX
U HCECKUX PEAHCUMOB 3A6UHUUBAHUS

Bunmoevle coedunenus, npu KOTOPBIX HEMOCPEICTBEHHO MOJ TOJOBKOMN

BUHTA HAXOAUTCS drcecmkuil mamepuai (00BIYHO, METAILI) HA3bIBAIOTCS MHCECHIKU-
mu (puc. 4.45).

133




1 1 1
s
A /|

g 1 Ko 1 4

tﬂj '1=

1 —owcecmrun mamepuan; 2 — msaeKuti mamepuai

s 8

Pucynok 4.45 — Peotcum srcecmkoeo 3a6UHYUBAHUS

CoenunsieMas neTaib MO TOJOBKOW BUHTA (LIypyra) HE CMUHAETCS, B TOM
quclie, €ClIM K IIypyIy MNpOJOJKUTh MPUKIAAbIBaTh KpyTAHuii mMomeHTt. Ecnm
MpUJIaraeMblii MOMEHT JOCTaTOYHO BBICOK, TO MOMBITKA MPOJOJIKUTH 3aBUHYMBA-
HUE TI0CJIe KaCaHUsI TOJIOBKU IPUBOJIUT K CPBIBY PE3bObI WIIM TOJIOBKU BUHTA.

BeiBOA: mpu pabome c sncecmKoil 0CHO60I HEOOXO0UMO 0ZPAHUYUEAMD
MOMEHM 3AMANCKU.

i

b

1 — msexuti mamepuan; 2 — xcecmruti mamepuai

1 2 11
w

i} ,,,/_/_ L /_/_

J_ 6_

Pucynox 4.46 — Pesicum MA2K020 308UH1UBANHUS

Bunumosvie coedunenus, pu KOTOPBIX HEMOCPEICTBEHHO TOJ TOJIOBKOM
BUHTA HAXOJIUTCS Anacmuunblil (eubkui) mamepuan (0OIYHO JPEBECHHA), WIIA TPU
KOTOPBIX BUHT BKPYYMBAETCS B IMACMUYHBIL Mamepual, Ha3bIBAIOTCS MAZKUMU
(puc. 4.46). Ilpu BparieHuu 1rypyna (BUHTa) MMOCJE KacaHHs TOJOBKH COCIHMHSIC-
Masl IeTajb, pacrojararomascsi HENOCPEICTBEHHO MO TOJIOBKOW IIypyna, CMUHA-
€TCS U LIIypPYIl IPOHUKAET AAJIbIIIE.

BriBoa: npu pabome ¢ mazkoii 0cno6oii HeodX00UMO 0Zpanuyueamsy 2iy-
OuHY 3a8UHYUCAHUAL.
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4.4.2 AKKyMYJIITOPHbI€ HHCTPYMEHTHI /1JIs1 MOHTaKa pPe3b00BbIX
coeUHEeHUuM

CrnenuanbHbIi UHCTPYMEHT 011 MOHMAdCA WIA OeMOHMAMCA pe3bO08bix
coeounenull Ha3bIBACTCs uwiypynoeépmom. Paznoodpasue pe3bOOBBIX COCTMHEHUN
OOyCJIOBIIMBAET IIUPOKUN BBHIOOP WIYPYNOBEPTOB C Pa3IUYHBIMU (DYHKIIMOHAIb-
HBIMH XapaKTePUCTUKAMH B 3aBHCHMOCTH OT KOHKPETHOU 00JIaCTH MTPUMEHEHUS.

C moMOUIBIO Ulypyno6Eépmos BBHIONHSIIOTCS Jt00bIe pabombi, CBA3aHHBIC
C 3a8UHYUBAHUEM UWLYPYNOS, OOIMO8, CamMope308, MO3BOJAS BBIIOIHUTH 3T MPO-
HEeypbl JOCTATOYHO OMEPATUBHO, SKOHOMSI IIPU 3TOM BPEMSI.

Llypynoeépmur pa3paboTaHbl CIIEUUATBHO 1JI1 KOMPOPTHOTO 3A68UHUUBAHUS
U OMBUHYUBAHUS ULYPYNOE U DONMOE HeDOIbUL020 Ouamempa, ceepieHus Omeep-
cmutl Heborbuwux ouamempos (IPEUMYIIECTBEHHO B MSTKUX MaTepHaliax).

[To mpuHIKIY TEUCTBUS PA3IUYALOT:

® WYPYnoeépmel ¢ 0ZPAHUYEHUEM KPYMAULE20 MOMEHmMa (Ounamomempuye-
CKUe utypynosépmol);

® WYPYnoeéPmMul ¢ OZPanuYeHUeM 2J1yOUHbl 3a6UHUUEAHUSL;

® yoapHble Opeau-uilypynoeépmeul (AKKymMyaamopHuvie).

B ounamomempuueckux wypynoeépmax (puc 4.47) BO3MOXHa PETryINPOBKa
KPYTAIIETO MOMEHTA. PerymmpoBka KpyTSAIIET0 MOMEHTa IO3BOJISICT BBITIOJHSATH
6onee msarkoe (5 H-m), wiu, nHaoboport, 6onee xectkoe (60 H-m) 3aBuHUMBaHuE
IIYPYIIOB.

AKKymynsamopHusle Openu-uiypynoeépmel sBiseTCs HanboJiee MOMmyISPHBIM
TUIIOM B CHJIy CBOEH YHHBEPCAIBHOCTH. Takve MHCTPYMEHTHI ITO3BOJISIIOT OJIUHA-
KOBO JIETKO Céepiumb OTBEPCTHUS WU 3d6UHYUEAMb TITYPYIIBI/BUHTHI B MaTepHAIL.

Pucynok 4.47 — Akkymynamopuas openv-utypynosépm ¢ o2panudenuem Kpymaueco MOMeHma
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Jis TOrO, 4TOOBI YOOOHO U ONEpamueHo U3MEHAMb HaNpaeieHue paueHus
(nmeBoe/mpaBoe) pabouero opraHa HHCTPYMEHTA, 6 KOHCMPYKUUU ULYPYHOSEPMA
npedyCMOMpeH CneyuanbHslli nepexuoyamesib, MO3BOJSIOMUNA JIETKO U MPOCTO
BBITIOJIHATH 3Ty onepanuio. C 1enblo yao0cTBa mpancnopmuposKku OOJNbIIUHCTBO
MOJIeNIe OCHAWAMCs CREeYUAIbHbLIM peMeHHbIM KpenjieHuem. Kpome TOro, oHu
OCHAWeHbl CNeyUaIbHoU uKkcupyrowell KHONKOU, ¢ TIOMOIIBI KOTOPOM oOCy-
HIECTBIISIETCS BKIIOUEHUE HENPEPBIGHO20 pedcUMAa pabompl, a BIKIIOYATEIh UMEET
byHKIUIO aKkcenepaTopa.

IlypynoBépThl ¢ OrpaHUYeHHEM KPYTSAILIEr0 MOMEHTA
Hns monmasica pe3vbb608biX coeOUHeHUll ¢ 02paHudenuem Kpymaueco Mo-
MeHma ACTIOJIb3YIOTCS ULYPYROBEPMbL C O2paHudeHuem Kpymsawe2o momenma. Tu-
MMAYHBIM MIPU3HAKOM TAKHUX YCTPOWCTB SIBIIIETCA BO3MOXHOCTb MPEABAPUTEIHLHON
HACTPOUKH KpyTsmiero MomeHta. [Ipu 3aBuHuYMBaHuM mypyna (WiM TalKku) uc-
NOJIb3yemca He3HAYUMEbHblI KPYMAWUI MOMEHM, HO NOCLe KACAHUs 20J106KU
Wypyna uiu 2auKu MOHMANCHOU NOBEPXHOCMU 8PAWAMENbHOE YCUNUe PEe3KO 803-
pacmaem. 1locne NOCTHKEHUS MPEIBAPUTEIIBHO 33JJaHHOTO 3HAYEHHS KPYTSAILETO
MOMEHTA CHelraibHas MyTa MpephIBacT CUJIOBOM MOTOK OT JIBUTaTess K IIMUH-
JIEII0 WA COKPAILAET 10 MUHUMAJIbHOTO noka3areind. [lonp30BaTens 3a1aeT Kpy-
TSAIANA MOMEHT B 3aBUCUMOCTH OT THIIa MOHTaXKHBIX PaboT.
CaMpIMH pactpOCTPAaHEHHBIMU BHUJAMHU CUEIUIEHUS U1l WYPYNOBEPMO8
C oepanudenHuem Kpymaue2o MOMeHma SBISIIOTCS:
— KYI1auKosvle Mygmbl,
— yoapHo-spawamenvtvle MyQmbi.

B wypynoeépmax Mexny wnunoenimu u pabouum uHCmpymeHmom ToMe-
HIaeTCsl cneyuanvHas mMygma, oOBIYHO Kyraukoeasn. B MOMEHT oxonuamenvHou
3amadcKu pe3bb06020 coeOuHeHUs, KOTAa Kpymauwu MOMeHm Ha wnuHoene 10o-
CTUTaeT Haubonvuieli OONYCMUMOLU BeIUdUHbl, Myma pacyenisem INAHICIb
U pabouuii MHCTPYMEHT. MOIIIHOCTh HEKOTOPBIX HIYPYHNOBEPTOB YBEINUUBACTCS
MEXaHU3MOM YyJIapHO-UMITYJIbCHOTO ACHCTBUS 0€3 3HAUMTEIHLHOTO YBEIUYEHUS UX
Macchbl. JTOT Mexauusm cozoaem IOTIOJHUTENbHBIA KpYMAWUL MOMEHmM HA WH-
CTPYMEHTE, 00€CTICUNBAST HAOCHCHYIO 3AMANCK)Y Pe3bD08oU Oemalu.

B oTaenbHbIX cilydasx UCIOJIb3YETCs SJEKTPOHHAS CUCTEMa JJisi OrpaHuye-
HUSL Kpymswe2o yCUIIUsL.

Kynauxoeaa mygpma sensiemcs camvlm pacnpocmpaneHHbiM 8U0OM Mexa-
HU3Ma cyennienus OJisl Wypynoseépmos ¢ ocpanudenuem kpymawezo ycunus. 1lpn
TOM Ba)XKHO OTPAHUYUTH YCHIIME KYJAUKOBOTO MEXAaHM3Ma, TaK Kak B Xo0je padboT
OHO Tepe/laeTcs uyepe3 KOpIyc YCTPOMCTBa K Mojib3oBarento. Caumkom evicokas
omoaya ompuyamenbHo CKA3vbl8Aemcs Ha 3P GexmusHocmu MOHMANCHLIX pabom.
[Io 3TOM NMprUYMHE MAKCUMAJIBHBIA KPYTSIIMNA MOMEHT B IIYPYHOBEPTAX JAHHOIO
TUNA C KyJaukoBoi My¢Toil orpanuuex 10 30 H-Mm. 3HaueHune kpyTAIIero MOMeH-
Ta MOYKHO HACTPOUTh HA LIEHKE MIMUHJENS ¢ HTOMOIIBIO PEryIUpPYyOLIero 0ora.

Hcnonp3ys 1mypynoBEPT € OrpaHUYEHHEM KPYTAILIETO MOMEHTAa, MOKHO
MOHTHPOBATh IIYpPYyIbl PA3JUYHbIX BUIOB U JUaMeTpa 0e3 MOBPEKACHUS 3alIUT-
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HOTO TOKPBITUS. TUNMUYHONW XapaKTEPUCTUKOU MPOPECCUOHATBHBIX ULYPYHOBED-
MO8 C 02paHuyeHuemM Kpymsaue2o MOMeHMa A6AAemcs 03MOACHOCHb NPOOOIbHO
HACMPOUKU WNUHOENS ¢ NOMOWbIO NYcKosol mygmol. brarogaps naHHou ¢GyHK-
[[MU ITUHIEIb OCTAETCS] HEMOABM)XHBIM MPU BKIIOUEHUN UHCTPYMEHTA U aKTUBU-
pyeTcsl TOJIBKO TOJ JIaBJICHUEM MPUKMMA HE3aBHUCHUMO OT HACTPOMKU KPYTAIIETO
MOMEHTA.

Kynauxosas my¢pma (puc. 4.48) cocTOMT M3 IBYX PACIONONKCHHBIX APYT
HAIIPOTHUB JPyra JUCKOB CIEIJICHUS ¢ HEOOJbITUMHU YIITyOIeHUSIMHU B opMe Kap-
MaHOB. B 3TuX yenyOnenusx pacnofioKeHbl BEAYIINE wiapuKy WIA pouKu, C TO-
MOTIIHIO KOTOPBIX CUIIOBOM IMMOTOK MTPOXOIUT MEXKIY TUCKAMH CIICTUICHUS.

-_——
- ——

0)

1 —seoywuii 6an; 2 —HaxcuMHAs NPYAHCUHA, 3 — POIUKU (PACNONONCEHbL 8 YeNYONIeHUSX);
4 — 6bIXOOHOU 8aTl; A — POIUKOBAs Myhma coeduHena (3ayeniena); 6 —omcoeouneHa (pacyen-
JleHa)

Pucynox 4.48 — Kynauxosas poruxoeas mygpma

[lox naBieHHEeM NMPUKUMHON PYXKUHBI TUCKU TPHKUMAIOTCS APYT K APYTY.
[IpenBapuTenbHOE HANpsHKEHUWE MNPYKUHBI HACTPAWBAETCS BPYYHYIO Ha IIEHKe
IIMUHJESA U ONpeesieT HeOOXOAUMBIN JIJIsl CUCTUICHUST Kpymsawui momenm. 11o
JOCTH)KEHUH 33JJaHHOTO KPYTSIIEro MOMEHTA JUCKU CLETUICHUS Pa3beIUHSIOTCS,
CWJIOBOM MOTOK npepsriBaeTcs. [locne atoro 6xarogapst ocodoit opme yriryosieHuit
JUCKH TPOKPYYMBAIOTCA /IO COBIAJIEHUS ClIeayronlero kapmana. JlUcku CHOBa
CHEIUISIOTCA U MEepealoT ycuiaue Ha pabounit mexanusMm. [locie moctukeHus 3a-
JAHHOTO KPYTSILIEr0 MOMEHTA ONEpalys CUEIIIEHUS IOBTOPSIETCS 1O OTKIIOUYEHUS
IIypYMOBEPTA WK OT/ICIICHHS IIIypYTia OT HAcalKu (puc. 4.49).

Korma mrypynoBEpT BKIIIOYEH U paOouMii MIMTUHICTH MPWKAT K MOHTaXHOM
MOBEPXHOCTH, MEXAHU3M CLEIUICHUs 00ecreunBaeT HaJeKHYI0 epeady MUKOBBIX
MoKasaTeliel 3aIaHHOTO KPYTSAIIEro MOMEHTA, YTO MPUBOAUT K Oosee 3¢ heKTHB-
HOMY MOHTaxy wmypyna. [Ipu sToM pasgaercs TUOMUYHBIA Uis paOOTHI LIypyTIO-
BépTa 1memyok. [IlypynoBEpThl ¢ KynaukoBbIMU My(TaMU SBISIFOTCS OoJiee Jellie-
BBIMU U JI0CTATOYHO 3()PEKTUBHBIMU UHCTPYMEHTAMU C HU3KOM CTENEHBIO M3HOCA
IPU YCIOBUH BBICOKOT'O KayecTBa COOPKHU.
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A —npoyecc 3a68unyuUanUsL: CUTOBOU NOMOK NO 3AMKHYMOMY KOHMYPY 00 WYpyna,

B —wypyn ycmanoesnen: cneyuanvnas mygpma npepvisaem cunosoi nomox, 0gueamens
npooonxcaem pabomamn,; 1 —uUCmMoUHUK HANPANCEHUs;, 2 — HNEeKMPULECKULL BbIKTIOYAMEb,
3 —npusoonotl dsucamens,; 4 — kopodKa nepedau, 5 — Kyiaukosas mygpma, 6 — pabouas
Hacaoka, 7 — uwypyn

Pucynox 4.49 — lllypynosépm ¢ ocpanuuenuem Kpymsuje2co MOMeHma.
Cunoeou nomox 6 npoyecce ceepienus

HlypynoBEPTHl ¢ OTpaHUYEHUEM KPYTSIIET0O MOMEHTa MOTYT paboTaTh Ha
Hu3kux oboporax mmungens — 300-500 mun? (1-1 mepemaua) WM Ha BHICOKHX
o6oporax mmunaens — 1200-1700 mun (2-1 nepenaua).

Huskue o00pOoThl INUHAENS UCTIONB3YIOTCA ISl YCTAHOBKU IIYPYIIOB B T'O-
TOBOM pe3pOe WM Ui 3aTATMBaHus raek. brmarogapsi He3HAYMTENbHOW TITyOMHE
MOHTa)ka pabouyuii MPoLIECC OTIIMYAETCS BBICOKON 3((EKTUBHOCTHIO.

Bricokue 000pOoThl MIMUHAEIA MPEUMYIIECTBEHHO UCTIONIB3YIOTCA 11 MOH-
Ta)ka IIypyHoOB CO CBEPJIMUIbHBIM HAKOHEUHUKOM. Takoe uncio o0opoToB odecrie-
YUBAET BBICOKYIO 3 (DEKTUBHOCTH CBEPIICHMUS.

Ilpunaonesxcnocmu o0na wypynoeépmoe c ozpanuyenuem Kpymsauiezo
mMomenma

L1Iypynoeépmei ¢ ocpanuuenuem Kpymsaueco MOMeHma BBITyCKAIOTCA C IIH-
POKHUM aCCOPTUMEHTOM pabouux HAcadoKk U MOHMAICHLIX a0anTepoB. MoOHTax-
HBIA ajanTep SBISETCS COCTUHUTENbHBIM 3BEHOM MEXIy LIMUHAEIEM U pabdoueit
HacaJkol mypynoBépra. B 3aBucuMocTU OT muna paboueu Hacaoku sl Kperie-
HUS UCTIONIB3YETCSI CONOpHOe KOAbYo WIN wapukoewlii ¢uxcamop. J1ns paboTsl
8 02paHuienHoOM pabouem npocmpancmee UCTONb3YIOTCS adanmepvl ¢ HOCMOSH-
HbIM Ma2HUmoM JUTsl HaZIe)KHOTO 3aKpEIUICHHs CTAIbHBIX IIYPYIOB B HAKOHEYHH-
Ke. OCHO6HOIl He0OCmamoK MAZHUNMHBIX A0ANMEPOE 3aKIII0YAeTCS B TOM, UTO
U3-32 MAarHUTHOTO NPUTSDKEHUSI Ha adanmepe 0ceoaiom Memaiiuieckue Cmpyoic-
KU, 9YTO MOXXET NMPHUBECTU K BBICKAJIB3bIBAHUIO IIypyNa W3 HaKOHEYHHKA. Takxke
OCTpBIE CTPY>KKHU CIIOCOOHBI MOBPEAUTH aHTUKOPPO3UOHHOE MOKPBITHE LIYPYIIOB.
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IIypynoBépThl ¢ OrpaHUYeHHEeM IJIyOUHBI 3aBUHYHBAHUS

JIns MoOHTaxa pe3bOOBBIX COCAMHCHHH C OrpaHWYEHHEM 110 TIIyOWHEe
UCTIONIB3YIOTCSL ULYPYNOGEPMbL C Ocpanudenuem 2ryounvl 3asunuyusanus. Cxema
YCTPOMCTBA AKKYMYIAMOPHO20 UWLYPYNOBEPMA C OZPAHUYCHUEM 2TYOUHbL 3A6UHYU-
sanust GSR 18V-EC TE Professional npusenena Ha pucynke 4.50. Tunuunas oco-
OeHHOCMb TaKUuX ULYPYROBEPMOE COCTOUT B TOM, YTO CEEPAULbHBII WNUHOCTb
He 8pamaemcs Ha XoJl0Cmom xo0y, a MIPUBOIUTCS B 0BUIICEHUE NOCe NPUNCUMA
UHCTPYMEHTA K MOHMANCHOU NOBEPXHOCTIU.

1 —b6um-nacaoka, 2 —ynopuas cunv3a; 3 —2unb3a HACMPOUKU OSPAHUYUMENSL 2TTYOUHBL
3a6UHYUBAHUSL; 4 — Ocpanutument 2YOUHbl 3A6UHYUBAHUSA, 5 — NepeKTouamenb HanpasieHus
spawjenusi; 6 —KHONKa uUKCUpOBanus gulK0uamens,; 7 — 8blKIOUaAmMens; 8 — npyicunHblil
3aoicum 05 nosca; 9 —axxymyasmop, 10 —kHonka pazoioKuposKu akKymyasamopa,

12 — ceemoouoo onsa oceewernusi mecma ceepieHus

Pucynox 4.50 — AxkymynamopHulil utypynogépm ¢ oepanuienuem 2nyounsvl 3a6UHYUBAHUSL
(GSR 18V-EC TE Professional)

[IypymoBEPTHI ¢ OrpaHUYCHUEM TITYOWMHBI 3aBUHYMBAHHS — 3TO IIypPYIIO-
BEPTHI, CIIOCOOHBIE MOYHO 3A8UHYUUBAMb GUHMBL JIO TEX TIOP, NOKA He Oyodem
docmuzHyma npeodsapumesibHo 3a0aHHAs 21youHa o0 OTHOIICHUIO K MMOBEPXHOCTH
oOpabarpiBaemoii aeranu. [IlypynoBEpTel ¢ orpaHUYCHUEM TITyOWHBI 3aBUHYHMBA-
HUs paboTaroT 0e3 OrpaHWYEHUS 10 KPYTSIMIEeMYy MOMEHTY W BCErJa C IOJHOU
MOIIHOCTBIO J0 T€X MOp, MOKA 02paHuyumend 2iyOuHvl He CONPUKOCHEMCs C No-
gepxHocmblo  obpabamvieaemoti Oemanu. Ilpusoo 6umer (nepxkaTeab OWUTHI
U IIMUHACTb IIyPYHOBEPTA) HPOXOOUM 3 8UHMOM 8 0Ce80M HANpasieHuu Ha He-
CKOJIbKO MHJUTUMETPOB Oanbuie; 3amem paboma 6edyujeco Mexanusma npepuléa-
emcs nymém BblKIIOYeHUs MYyDmbl CYenieHus, U npoyecc 3a8UHYUBAHUS 3a8epula-
emcs. Ecan orpaHnuMTens riyOMHBI ObUT YCTAHOBJIEH MPABUJILHO, TO BUHT OyneT
U7eabHO CMOHTHPOBAH 3aI0/JIUIIO C IIOBEPXHOCTHIO 00padaThIBa€MOM J€TaH.
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Ilpunyun pabomur wypynoeépma c ozpanuuenuem 2iyouHsl 3a6UHYUBA-
Hus.

B akkymynsTOpHOM LIypYHOBEPTE 0151 0O2panHuyeHus ryoursbl 3a8UHYUBAHUSL
UCIIONIB3YETCSl ynpedcoaroujas pe2yauposka. Takoe yCTpoMCTBO MpephIBaeT mepe-
Ja4y MOCTYMATEeNbHOTO YCUIIUS MPU JOCTUXKEHUU 3aIaHHOW TIIYOMHBI CBEpPIICHUSI.
[Inuanens urypynoBEpTa, 3aKpeIyICHHBIM Ha MPYKUHHOW peccope, MPOAOoIKAET
BpamiaThCs, Omarojaps 4emy HIypyn MPOABUTACTCS B MaTepHall HA OIUHY ynpe-
acoaroweit Hacmpotikuy. Ilociie mpoxoxkaeH!s TIIyOHHBI YIPEXIAI0IIEeH HACTPONKU
MEXaHU3M CIIETUICHUSI OTKJIIOYAeT MIMUHAETb OT MPUBOAA, MPUBOJ MPOAODKAET
epaujeHue Ha Xoa0Cmom Xody, a wnuHOelb OcTaHaBiuBaetcs. Ilpu mounou
Hacmpoiike 21yYOUHH020 YNopa KaXKIbli MOCIEAYIOIMIMA MIypyl yCTaHABIMBAETCS
Ha udeHmuy4HoU 21youHe HE3aBUCUMO OT HEOJHOPOIHOCTEHN B paboyeM MaTepualie.
Takass 0COOEHHOCTh UMEET OOJIBIIOE 3HAUCHHUE IPU MOHMAdNdCe ULYPYNnos 8 oepe-
BAHHLIX Mamepualax WId Tpu padboTe ¢ euncoxapmoHuvimu naumamu. Ecin
B JaHHOM CJIy4ae UCHOJb30BaTh HHCTPYMEHT C OFPaHUYEHUEM KPYTSIIEr0O MOMEH-
Ta, TIyOMHAa MOHTa)xa OYJeT 3aBBINICHHOW WM 3aHIKEHHOW B 3aBUCHMOCTH
OT CBOMCTB MOHTaXHO! TOBEPXHOCTH (MSTKasl UM TBEpAasi IPEeBECUHA).

CxemaTtnueckoe n300pakeHue padoThl LIYypYyNOBEPTA C OTPAHUYCHUEM IIIy-
OWHBI 3aBUHYMBAHUS IPUBEACHO Ha pUCYHKe 4.51.

A B
1 —seodywas wacme mygpmoi; 2 —6edomas uacmo myghpmel; 3 — oepanuyumens 2nyOuHbsl;
4 —buma ons wypynosépma, 5 —6unm ¢ NOMAUHOU 207106K0U, 6 —obpabamvleaemas 0emav,
A —myghma naxooumcs 6 3ayennienuu = npoyecc 3asunuusanus; B —mygdma evieeoena us 3a-
yenjienus => npoyecc 3a8UH4YUBAHUS 3AKOHYEH

Pucynok 4.51 — Cxemamuueckoe uzobpasicenue pabomoi uiypynosépma ¢ oepanuienuem
2nyOUHbL 3A8UHYUBAHUSA

JJ1st crieTieHns UCTIONB3YIOTCS 08a muna mygm.:
—  KyJ1auKosvle,
— pazveémuule.

Kynauxoeoe cyennenue: B KynaukOBOM CIETUICHUU KVAAUKU MYy@m ommsi-
2usaromcsi Ha3ao NOJl 1aBICHUEM CO CTOPOHBI paboyvero MNUHACIS HPpU NPUANCUME
UHCmpymenma K MOHTaXHOW IMOBEPXHOCTU. Kynauku COCKajab3bIBAIOT OTHOCH-
TEJIBHO JPYT Apyra Ao noiHou gukcauuu. [locne crernenus KyinadykoB Ha pabo-
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4yl0 HacaJKy Mepeaaercs suopayus 6e3 spawjarowe2o momenma. Ilpu cyennenuu
KYIA4Ko8 pazoaemcsi MUnUYHbLI WeA40K, CUTHATU3UPYIOIIMA O 3aBepIICHUU
npoliecca 3aBUHYMBaHUS. K)ynaukogvlll MexaHu3m WCTIONb3YeTCs ISl HHCTPYMEH-
TOB B HMKHEM IICHOBOM CerMeHTe. Ero medocmamku 3aKiioyaloTcsi B nOBbIUUEH-
HOM UyM0o006pa3o8anuu, a TaKke ObICTPOM U3HOCEe KYIauKo8 U pabodelt Hacaoku.

Pa3zvémnoe cuennenue. PaznéMHOE ClEITIEHUE cocmoum u3 08X pAacho-
JIOJHCEHHBIX OpY2 3a OpYy20M KYIAuKO8blX My¢m, KOTOPBIE CYenAomcsa npu npu-
JrcuMe paboue2o WNUHOEs C NPeosapumenbHblM Hanps*CeHUeM.

[Ipu pasbequHEHUH OUCKU MY@DmM pazricuMaromcs, 9T0 UCKIIOYAem B03-
MOdCHOCIb cyenaenus Kyaaukos. l[locne 3asepuienusi paboyeeo npoyecca pa3oa-
émca wenuoK, a UHCTPYMEHT MPOJI0JDKAeT paboTaTh Ha XOJIOCTOM xo1y. Pa3bem-
HOE CIICTUICHHE CTOUT JOPO’KE, OCHOBHBIMHU MPEUMYIECTBAMH TaKOTO MEXaHMU3-
Ma SIBJISIIOTCS Oecuiymuasn paboma («TUXOE CUECIUICHUE») U MTOJHOE OmCyncmeue
u3Hoca.

Yucno o6opomoe wnunoena nudxce 1000 mun ucnonvzyomes ons mon-
masca wypynos ¢ yniomuenuem. Kak mpaBuiio, peub UIAET O Wypynax co ceep-
JIUNTbHBIM HAKOHEUHUKOM OJIi MOHMACA 8 MeMAiuieckom npoguie (Tak Ha3bIBa-
emMbIX (acaaHbIX IIypynax). biaronaps He3HAUNMTENbHOM IITyOMHE MOHTaXX HE 3a-
HUMAaeT MHOTO BPEMEHHU, OJHAKO /7151 (HOpMHUpPOBaHUS Pe3bObl HEOOXOIUM OTHOCHU-
TEJIbHO BBICOKMN KpPYTALIMKA MOMEHT. biaromapss MexaHW3My CHWKEHUs YHCIIA
000pOTOB BBICOKHI KPYTSIIMA MOMEHT JOCTHIaeTCs C MCIOJb30BAHUEM HEOOJb-
IIMX KOMITAKTHBIX HHCTPYMEHTOB.

Yucno o06opomos wnundens 4200 mun™ ucrnons3yrorcs U MOHMANCA
CAMOHAPE3HbIX WyPYNnoe TIPU OTACIIOUHBIX padoTaX, BKIKOYAs MOHTAX UYPYHO8 HO
euncoxapmony u ulypynos Spax. Beicokoe uncio 000pOoTOB 3HAYUTEIBHO YCKOPSI-
eT pabouwnii porecc. B xoae paboT ucnosib3yercss OTHOCUTENHHO MAJICHBKUHN KpY-
i MoMeHT (5 H:-M), Tak kak OONBIIMHCTBO COCIMHEHHM yCTaHaBIMBACTCSA
B JIEPEBSHHBIX KOHCTPYKIMUSAX C UCIOJIb30BAHUEM IIYPYHOB HEOOIBIIOrO JUAMET-
pa.

Pacnpenenenne nepenaToyHbIX YHCEN B aKKyMYJATOPHBIX IIYyPYHMOBEpPTAX
o0ecreuynBaeT HU3KYI0 YacTOTYy BpallleHHs], OJTHAKO MPU STOM TaKH€ UHCTPYMEHTHI
00J1a1at0T BBICOKUM KPYTSIIUM MOMEHTOM. J[JIsl OrpaHMueHus KPYTAIIEr0o MOMEH-
Ta CIYXUT My(pTa CO CTYNEHYATOW PEryJUpOBKOM, KOTOpas MpHU PEryIupoBKe
¢dukcupyeTcs Ha Hy>KHOM MOKa3aTese KpYyTsIero MOMEHTA.

JlnanazoH peryJupoBKH KPYTSIIETO MOMEHTa cocTaBisieT 5-25 H-m. Mak-
CUMAJIBHBIA KPYTAILIMKA MOMEHT JBHUrareiid B 2-3 pasa BBIIIE CAMOW BBICOKOW CTY-
MIEHU KPYTAIIET0 MOMEHTa, KoTopas ¢ukcupyercs mydToi. biaaromgaps s3Tomy oT-
JaBa€Mbl KPYTALIMM MOMEHT OCTaeTCs IOCTOSHHBIM JaX€ B TOM Cllyyae, €ClIU
CHUKaeTcsi COOCTBEHHBIN, (DAKTUUECKUN KPYTSAUIMHA MOMEHT ABUTATeNs MO MpU-
YUHE CHW)KCHUS HANPSHKEHUs aKKyMyJIATOpa B PE3YJIbTaTe MOCTENEHHOM pa3psii-
ku. Takum 00pa3oM, M3OBITOUHBIN KPYTSIIUA MOMEHT JIBUTaTENsl UCIOJIb3YeTCS
KaK 3anac MOIIHOCTH.
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AxkymyasTopHblii mypynoBépt GSR Mx2Drive Professional
Jiis 1r00BIX paboT MO 3aBOPAYMBAHHMIO MEIKHUX IIYPYIHOB (IMaMETPOM 0
5 MM) IPUMEHSIETCS] ONITUMAJIBHBIN ATICKPOUHCTPYMEHT — aKKYMYISAMOPHBIU ULYDY-
nosépm GSR Mx2Drive Professional. 3to ocobas Mojenb aKKyMyJISTOPHOTO IIIy-
PYHOBEPTA KOMNAKMHOU cepuu, ¢ nucmojemnou pykosmrou. Heobxoaumo oTme-
TUTh CBEPXKOMITAKTHOCTh JIAHHOTO MHCTPYMEHTA: OYeHb KOPOTKAas JJIUHA KOPITYy-
ca, BBICOTa M MaJIbIii BEC — JIETKO MOMeIIaeTcs B J00oM kapmane. HecMoTpst Ha
OYCHb KOMITAKTHBIH pa3Mep, BBITOJAHO OTIMYACTCS BBICOKOW MPOW3BOIAMTEILHO-
CThIO Oyaromaps JBYM CMCHHBIM JINTHH-WOHHBIM aKKyMyJIATOpaM Kiacca
Premium. Ilypymoépr GSR Mx2Drive Professional wmeanpbHO MOIXOTUT IS
BBHITIOJTHEHUS HEOOIBIHMX MO 00bEMY paboT: cOOpKHM MeOean M KyXOHb, JIEKTPO-
MOHTaXHBIX paloT.
JINTHIi-HOHHAS TEXHOJIOTHS IMO3BOJIMIIA YBEIIMYUTH CPOK CITY)KOBI M UCKITIO-
YUTEITHLHO JIONTYIO paboTy Ha OJTHOM 3apsIKe aKKyMYJIATOPA.
Cuctema 3amuthel Electronic Cell Protection (ECP) 3amuriaer akkymysisiTop
OT TePEeTPY3KH, TeperpeBa U rIyookoro paspsiaa MHHOBAIMOHHBIA ABYXCKOPOCT-
HOW PEAYKTOP MO3BOJISCT MEPEKITI0YaTh Mepeaadn Mpu paboTaroeM HHCTPYMEHTE
U JIOCTUTATh KPyTsero Mmomenta a0 10 H-m.
Axkymynstopubiii mypynoBépr GSR Mx2Drive Professional o6namaer
JIOTIOJTHUTEIbHBIMU TIPEHMYIIICCTBAMH .
® BbICOKASL CKOPOCMb U MOYHOCIb O11a200apsi ONMUMAILHOMY NepedamovHo-
MYy yuciy pedykmopa: Ovicmpoe 3asopavueéanue Ha 2-i  CKOpOCcmu
(0-580 o06/mun), pasnomepnoe u mounoe 3a60pavuUéaHue 3anOOIUYO HA
1-11 ckopocmu (150 06/mun);
® yHUgepcanvuulil oepixcamenv oum 1/4" guxcupyem niobvle cmanoapmmule
C8EPNA U HACAOKU ONlsl WYPYNO8;
® MHO2OMDYHKYUOHAIbHOE 3apsSOHOe YCMPOUCMBO: N0OX00um O 3apsoKu
6 meueHue 00H020 YAca aKKyMyaamopos Kkak na 3,6 B, max u na 10,8 B;
® yHKyus mopmo3a osueamens 0l MOYHOU pabomvl NPU CEPULIHOM 3A80pPA-
YUBAHUU WLYPYNOB;
® GCMPOECHHAsL CBeMOOUOOHASE NOOCBemKa OJisl 0C8eweHuUss paboyell 30Hbl
8 MEMHBIX Mecmax,
e omcymcmeue 3pGpexma namamu: AKKyMyasmop MOICHO 3aPSACAmMb 6He 3d-
BUCUMOCINU O CIENEHU €20 3APAACEHHOCTU 0e3 NOBPEIHCOCHUsL ITIeMEHMO8.

BHemHui BUII 1 KOHCTPYKTUBHBIE OCOOCHHOCTH aKKyMYJISITOPHOTO HIIypYy-
noeépra GSR Mx2Drive Professional mpusenens! Ha pucyHke 4.52.
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MHHOBaUMOHHbIN 2-X ckopocTHoM peaykTtop GSR Mx2Drive Professional

— BkntovyaeTcsa Ha 2%
CKOPOCTH

— lNepekntoveHne
MEXAy CKOPOCTAMMU
BO Bpems paboThbl

— lNepekntoyeHne Ha 1ve
CKOPOCTb

— Perynnpyemas ckopocTb
0-580 06/MuH

— Bbicokas ckopocTb Ans
wypynos 3,5x35 Mm B
acn

— [MoCTOAAHHaA CKOPOCTb
150 o6/muH

— BbICOKMI KpyTALLMIA
MOMEHT ANS LypynoB
5x60 MM B Msirkoe fepeso

KopoTkuia kopnyc: OTNMYHO NOAXOAUT
ans paboT B y3KUX UK TPYAHOAOCTYMHbIX
MecTax

2-CKOPOCTHOM peayKTop:
MaKCUManbHbIN KpYTALLMIA
MOMEHT 1 CKOPOCTb

Butopepxarenb %”
hex: yao6Ho u nerko
3aXVMaeT BCe Tunbl 6UT
Topmo3 BbiGera: ans
TOYHOrO CEPUINHOTO
3aBopaynBaHus

Msirkue Haknagku:
3aLMLLAK0T NOBEPXHOCTb

LED noaceetka: Msrkan Haknagka:

3 PEKTUBHO NOACBEYMBAET

ans ypobertea B

pabo4yto 30HY pa6oTe
BbikntoyaTtens ¢ yHKUnEn 3nekTpoHHas
akceneparopa: oTiMyHas 3aUmTa SYeeK
perynupoBka CKOpOCTH aKKkyMynsiTopa
MepeknioueHme (ECP): gonblue cpok
CKOpOCTeN: BO Bpems mlrc} cnyxGel
paboThi Pemelwuok:
ans ynobcrea NnepeHockn
P 72
W smered byl | (Y
s [0
o e
“‘h’ 2-SPEED g ELECTRONIC C6+ E6

Pucynox 4.52 — Axkymyaismopuwiii wiypynoeépm GSR Mx2Drive Professional

Texnudeckue xapakrepuctuku mypynosépra GSR Mx2Drive Professional

HampspkeHne akkyMynsaTopa, B ... 3,6

EMKOCTD aKKYMYTIATOPA, AU .....iuie i 13
MakcuManbHBIA KPYTAITANA MOMEHT (3KECTKOE/MSTKOE 3aBOpavYHBa-

HEE), HeM oo 10/5

Yncino 060poToB xomoctoro xoxa (1-s / 2-5 ckopocTs), MU ............ 150 /0580
MaxkcumanbHbIA JUAMETP OTBEPCTHS B IPEBECUHE, MM ......ouuvvennnnn.n. 5,0
MaKkCUMaTbHBIA TAAMETP IIYPYIIA, MM ..ureennteenneeenneenneeanneanneenns 5,0
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JUTHHA, MM ..o e e e e e, 158,0
BBICOTA, MM ..ottt 127,0
BeC C aKKYMYIIITOPOM, KT ...uuttinttteteeteeeteeateeeteeineennneanneennnns 0,5
[TpuOTU3UTETHHOE BPEMSI 3APSIIIKI, MUH . ..euveneenteenrenneaneennennennenns 65

Ocobast Mmogenb akkymysstopHoro mypynoépra — GSR 18 V-EC TE Pro-
fessional ¢ oepanuuumenem enybumnvl, ¢ nucmosremuon pyKoAmMKOU u JUMUL-
UOHHBLIMU dNeMeHmamy numanus. brarogaps HaJIUYUIO OTPAHUYUTENS TIIyOUHBI
IpU JTIOCTHXKEHUH ONpPeIeNIEHHOM TyOuHBI 3aKpyuuBaHUs (HampuMep, MIypyrnoB C
MOTAHON T'OJIOBKOM B IPEBECHHY) MPOIIECC 3aKPYUHBAHUS MPEPHIBACTCS pa3be/Iu-
HUTEIHHOU My TOM.

Axxymynamopnoii wypynosépm GSR 18 V-EC TE Professional ¢ ozcpanu-
yumenem 2ayO0uHbl UPOKO UCIOJB3YETCS IPU MOHTaXE I'MIICOKAPTOHHBIX KOH-
CTpyKiuil. BHemHWil BUA U KOHCTPYKTHUBHBIE OCOOCHHOCTH UIypymHOBEpPTa
GSR 18 V-EC TE Professional npusenenst Ha pucynkax 4.50 u 4.53.

ww 6€¢

=
Li-lon

— 18 Volt

ﬂ
CTRONIC BATTERY : : ‘ ‘
csiti‘ﬁmsg‘on STATUS T LED LIGHT

Pucynok 4.53 — Axkkymynsamopuwiii wiypynosépm GSR 18 V-EC TE Professional
¢ o2paHuuumenem nyoumbl

Ilpeumywecmea akkymynamopnozo uiypynoseépma GSR 18 V-EC TE Pro-
fessional:

® OnmMuUMANbHOE COYemaHue MOWHOCMuU U 8eca,
®  BbICOKAS NPOOOIICUMENbHOCHb HenpepbléHoU pabomul (00 3400 uypynos
3a 00HY 3apsa0Ky akkymyaamopa 4,0 A-u);
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® KOMNAKMHASL KOHCMPYKYUS U MATIbILL 8€C O] HeYMOMUMENbHOU pabombl —
1,6 ke,

mexnonoeus Bosch EC Motor o onumensnozco cpoka ciyacowi,
KOPOMKAS OUHA 207I08KU OJIsl MOYHBIX pabom,

pyuKa guxkcamopa 0iisi Henpepvi8HOU U YMOMUMENbHOU pabomul,

BCMPOEHHDIL CBeMOOUOOHDLIU C8em 0Nl 0C8eueHUsl pabouell 30Hbl 0axice
8 MEMHBIX Mecmax,

3axcuM 0151 YOOOHO20 NPOMENCYMOUHO20 CKAAOUPOBAHUSL,

o unnosayuonuvle akkymynsimopwt CoolPack c ysenuuennvim na 100 % cpo-
KOM ClLyoHcObl;

e cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsimop
om nepezpysKu, nepezpesa u 21yboxkoeo papaoa;

® pecynupyemulil 02paHudumens 21youHsl 0Ji MOYHO20 CEPULIHO20 3A80PAYU-
BAHUA WLYPYNOE,

e cosmecmumocms ¢ mazazunnou nacaoxou MA 55 Professional oz mounoco
CepuUiinO20 3a60PAYUBAHUS ULYPYNIOE C MAKCUMAILHOU CKOPOCHbIO.

Texnuueckue qaHHbIe aKKyMYyJisiTopHoro mypynosépra GSR 18 V-EC TE Professional

HomuHambHOE HAPSKEHHUE, B ... 18
EMKOCTD aKKyMYJATOPA, AU .....iueiieiei e, 4,0
THIT AKKYMYJTIITOPA .. e e ettt ettt et ettt eeeeean Li-lon
Uwucto 000pOTOB XOJIOCTOTO X014, MEH ™ L., 0-4200
MakcuManbHBI KPYTAIIUNA MOMEHT (PKECTKOE/MSTKOe 3aBOopauyMBa-

HEE), HoM Lo 25/5
ITaTpoH — BHYTPEHHUN MECTUTPAHHUK, JFOUMBI ....o.ovvnneennnennn.... 1/4
MakCHUMAaTbHBIA JHAMETP IIYPYTIOB, MM ...v'urtenseneeneenneaneannannsn 4,2

B 050705 - Y 1 Y S PSP 251,0
007100705 Y 1Y P 78,0
BBICOTA, MM ..ttt ettt 239,0
Bec ¢ aKKYMYIIATOPOM, KT ...ouvinttententeatteneenteeneeneaneeeenneenens 1,6

JI1s1 TOYHOTO CEPUMHOTO 3aBOPAYMBAaHUS LIYPYIIOB C MAKCUMAJIbHOU CKOPO-
CTBIO IPUMEHSETCS Hacaoka ¢ mazazurnom MA 55 Professional.

Hacanka ¢ marasuHoM s mrypymnoBépra (puc. 4.54) npenHasHadeHa Jjis
PaIMOHAIIBHOTO OBICTPOTO 3aBUHYMBAHUS CAMOHAPE3HBIX IIYPYIOB, IIyPYHOB IS
JIPEBECHOCTPYKEUYHBIX IUIUT U UIYPYIOB IO JEPEBY.

Jocmouncmea nacaoku MA 55 Professional ona wiypynosépma:

®  BO3MOJHCHOCMb HENPEPbIGHOU pabombl 61a200aps I3P2OHOMUYHOU KOH-
CMPYKYUU U MATOMY BEC),

® 0071208€4HOCb 01A200aps OMKPLIMOU KOHCMPYKYUU, YO npedomapauia-
em CKONJIeHUe NbLIU 8 MA2A3UHHOU HAcaoKe;

® pe2ynruposka 6e3 UHCMPYMeHma U MOHMANC /0eMOHMANC MA2A3UHHOU
HACAOKU,
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obecneuusaem mouHoe cepuliHoe 3a60pavuanue uypynos ¢ MaKkCUMAaibHouU
CKOPOCMbIO;

0J151 UCNONIL30BAHUS C OOLIYHLIMU TEHMAMU ULYPYNO8 (OIUHA WYPYNa

25-55 mm, MakcumanvbHoull Ouamemp X80CMOBUKA 5 MM, MAKCUMATbHbIL
ouamemp 2on06xu wiypyna 9,5 mm);

gec 0,4 ke.

Pucynok 4.54 — Hacaoka ¢ mazazunom ons wypynosépma (MA 55 Professional)

ww T¢T

<
<

AxKymynsmopuwtii yenosou urypynosépm GWI1 10,8 V-L I Professional

IIPEIHA3HAYECH JJIs1 YHUBEPCAJIBHOTO IPUMEHEHHUS, IPEKIE BCETO B Y3KUX U TPYA-

HOJIOCTYMHBIX MECTaX, O1aroaaps MsTH MOJOKEHUSIM PEryJIUPYEMON TOJTOBKHU:
0°/22,5°/45°/67,5°/90°.

BaenrHuit BU1 1 KOHCTPYKTUBHBIE OCOOEHHOCTH aKKyMYJISITOPHOTO YTII0BO-

ro mrypymnosépra GWI 10,8 V-LI Professional npusenens Ha pucynke 4.55.

Ilpeumywmecmea akKymyaamopnozo yznoeozo uiypynosépma GWI 10,8 V-

LI Professional:

CaMblil KOMRAKMHBIU Y2NI08OU ULYPYNOBEPNL C IUMUU-UOHHBIM AKKYMYIAMO-
pom,

7-cmynenuamas 31eKMpPOHHAS pe2yIuposKa Kpymsaujeco momenma + 1 cmy-
neHb c8epaeHUs;

VHUKQTIbHASL TUMUi-uoHHas mexuoao2us kiacca Premium om Bosch o
Y8enUdeHUss CPOKA CLYHCObI U UCKTIOYUMENbHO 001201 pabombl HA 0OHOL
3apsaoKe akKymMyiamopa,

cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsmop
om nepezpy3Ku, nepezpesa u 21yb0Kkoeo papaoa;

@dyHKYyus mopmosa ogueameiis 0l MOYHOU pabomvl NPU CEPUIHOM 3A80Pa-
YUBAHUU UWLYPYNOS;

omcymcmeue d¢hghekma namamu: aKKyMyasimop MO*CHO 3apANCAmMb GHe 3d-
BUCUMOCINU O CIENeHU €20 3APANCEHHOCTU De3 NOBPENCOEHUS dTleMeH-
moe,
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o o¢hghexm 3apsoxu Bosch Hyper Charge: 6vicmpas 3apsioxa nozeonsiem noo-
3apaxcamov akKymyasamop Ha 75 % 3a nonosuny yukia 3apsaoxu.

5-NO3ULIMOHHAs ronoBka
MonoxeHus ronosku: 0°,
22.5° 45° 67.5° 90°

9,5 CM anuHa ronoBKu
MogxoauT ans BCcex
Y3KOAOCTYMNHbIX MECT

Depxartenb
Kak Ha yaapHom
ramkosepTe, NOTAHYTb
1 BCTaBWTb/BbITALWLWUTb
outy 1/4" hex

Topmo3 BbiGera
yaobeH ana
nocnefoBaTenbHO
ro 3aBopavnsaHunst
psaa Wwypynos

ONeKTPOHHbIN

nepexnioyarenn Kprouok
C 7+1 ycTaHOBKamMu ANA noaBeLumBaHnA
WHCTpYMEHTa

10,8 V Li-lon 6arapes
Ta xe, kak y GSR 10,8 V-LI

EmkocTb: 2,0A-h
<24,
g\ |ELE )

technolos), TLLCTRONIG
— 10,8 Volt auf PROTLCTION]

Pucynox 4.55— Axkymynamopuwiii yenosou wypynosépm GWI 10,8 V-LI Professional

Texnuqeume xapaKTepuchm aKKyMyJIHTopHOFO yFJIOBOFO mypynonépTa
GW!I 10,8 V-LI Professional

Hampsokenne akkymynaropa, B ... 10,8
EMKOCTB aKKyMYITATOPA, AU .....ouiiuiieiiiiiieieieineinn 2,0
MaxkcumanbHbIN KpYTSIIUI MOMEHT (3KECTKO€/MATKOE 3aBO-
paumBaHue), H-M ... 13/5
Ywucto 060pOTOB XOIOCTOTO X0/, MHH?T ., 0 - 585
THIT AKKYMYTIITOPA vt eeeettententeeteeneeeteeneeteeneeeennenns Li-lon
Uucno cTynmeHel KPYTAIMIETO MOMEHTA ....vvvennreennneannnnnnns 7+1
MakcuManbHBINA JUAMETP OTBEPCTHS B IPEBECHHE, MM ....... 10
MakcuManbHBbIi THaMeTp OTBEPCTUS B CTAIH, MM ............. 8
MakcuManbHBINA JUAMETP OTBEPCTHSI B ATIOMUHUU, MM ...... 8
MakcuManbHBIN TUAMETP TTYPYTIOB, MM ...euuvveenneeennennnss. 5

B LeTe)70170% B W Y) ():):4 / AN 0°; 22.5°; 45°, 67.5°; 90°
Jepxarenb OUT — MIECTUTPAHHUK ....ouvveenreenneannnennneennn, 1/4"
BIIOKMPOBKA IIIMHIEIIA .. evvenieiiiiii e €CTh
TOPMO3 IBUTATEIIS . .vvvveeeeeeneeeeaeeeeieeeeeeeaeeenes eCThb
JUTHHA, MM ..o e 95,0
BEBICOTA, MM ..ottt e 295,0
Bec ¢ aKKYMYISTOPOM, KT ...vntiiniieiiieaieeieeeieenieennns 11
[TpuOIM3UTENHHOE BPEMSI 3APSIKU, MUH ...'vveeneeenreannnnnn.. 30
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4.4.3 IIpuHAAJIEKHOCTH JJI1 AKKYMYJISITOPHBIX IIYPYIIOBEPTOB

bumout. «buma» — Hacajka cO CTaHIAPTHBIM IIECTUTPAHHBIM XBOCTOBHUKOM
C OJTHOM CTOPOHBI U HUIKLEM (TUIOCKUM, KPECTOOOpa3HbIM, B pOpME 3BE3/1bI U T.I1.)
¢ apyroi. CHATHE U YCTaHOBKA OMTHI MMPOUCXOJUT OUEHB JIETKO U OBICTPO — HEOO-
XOJIMMO TPOCTO BCTABUTh OUTY 10 JIETKOTO meiuka. Jljis CHITHsI OUTHI HY>KHO BCe-
'O JIUIIb BBITAHYTH €€.

Jlepkatenb (XBOCTOBUK) HACaJKU-OUTHI MPECTABISET COOOM KpereKHBIH
KOHEIl JJI MPUBOAHOIO IIMUHIENS 3JIEKTPOMHCTPYMEHTA, CIY>Kalllui ISl HEeTo-
CPEICTBEHHOM YCTAaHOBKM HacaJoK-OuT. HekoTopsie mrypymoBEPTH UMEIOT B J10-
MOJTHEHUE K KPEIUICHHWIO CBEPJIMJIBHOTO TAaTpOHA €Ie M JAep)KaTeldb pa3MepoM
V4 mroiimMa JUIst HacagoK-OuT.

upoko pacmpocTpaHeHBI JBa BHA JAep)KaTelell HAcaJoK-OUT C IIeCTHU-
TPaHHUKOM Y4 Aroiima:

— ghuxcamop ¢ nPysHCunHOU Walbou 0151 KOPOmMKUX Hacadoxk-oum (puc. 4.56a);
—  WApuKosvlll puxcamop 0as OTUHHBIX HAcadok-oum (puc. 4.566).

Mpopesb ANA NPYXUHHON LwaKob! MpoTouka hukcauum Lwapukamu
= — ——
a) 0)

a — pukcamop ¢ npysHcUHHOU Wanooll, 6 — WaApuKo8wvlll huxcamop

<

<

Pucynox 4.56 — Xeocmosuxu bum—uacaook 0751 utypynosépmos

Brumanue! Henb3st BCTaBIATh HACAIKU-OUTHI MOJ| IIAPUKOBBIA (hUKCATOP
B JiepKaTelld, UMerolue (UKcaTop ¢ MPYKUHHOW IIai0OM, MOCKOJBKY IOCHe
NONaJaHus MPYKUHHOM 11aii0bl B TPOTOUKY JJIs IIAPUKOB HACAJKa YK€ HE MOXKET
OBITH M3BJICUCHA U3 JACPKATEIIS.

Hacanku Bosch BeimyckaroTcst B IByX BapuaHTax HCIIOJHEHHUS

1. Max Grip ons ceepxnaoexcrnozo 3axeamad.

2. Extra-Hart — ceepxnpounsie nacaoku yHugepcaibHo2o npumeHeHus..

Hacanku Max Grip (puc. 4.57) oTnu4aroTcss MaKCUMAJIbHO JOJITHM CPOKOM
CITy’KOBI, CBEPXHAIEKHOMN MOCAIKOM B FOJOBKE IIypyIa 3a CYET BHICOKOTO TPEHHUS
U HECKOJIB3SIICH (MUKPOIIIEPOXOBATON) MOBEPXHOCTHIO OJ1arogapsi CreluaaIbHOMY
TUTAH-HUTPUIHOMY TOKPBITHIO. M3roTOBICHBI C MNPUMEHEHHEM CIEIHATbHBIX
METO/IOB 3aKaJIKH.
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Hapyxnas moBepxHocTh Max Grip M3roraBiauBaeTCs CIICIHAATBHBIM METO-
JIOM, C TIOMOIIIbIO KOTOPOTO JTOCTHTaeTcs €€ ocoOeHHas mepoxoBaTocth. Lllepoxo-
BaTasi Hapy)XHas MOBEPXHOCTh OWTHI CHEIUICTCS C 3allUTHBIM CJIOEM IIypyma
Y TIPOTHBOJICHCTBYET CHJIaM BBEIKPYUYHBAHUSI.

HapyxHasi mTOBEepXHOCTh MOKPHITA HUTPUJIOM TUTAaHA W UMEET OYEHBb BBHICO-
KYI0 HM3HOCOCTOHMKOCTh. DTO mpuaaeT ouram Max Grip ocoOCHHO UIMTENbHBIN
CPOK CITY>KOBI.

Norotun Bosch C TUTAH-HUTPHUAHBIM MOKPbLITUEM

[MoBepxHOCTb

Max Gri
TopcMoHHaA 30Ha P

Tun

Pucynok 4.57 — Hacaoku Max Grip

[Iporpamma OuT, nepkarenedl W JIBYXCTOPOHHMX HAcalOK AJid aKKyMYyJis-
TOPHBIX IIyPYNOBEPTOB MpHBEAeHA Ha prcyHKe 4.58.

Hacagku ans mypynos co numneM Torx® v ¢ BHYTPEHHUM LIECTUTPAHHU-
KOM MPUMEHSIOTCS JIsl IepeJadyu KPYyTSIIEro MOMEHTa 6€3 OCEBOTO JIaBJICHMUS.

Hapsiny ¢ pabounmu HacagkamMu UCIIONBb3YIOTCS CIIEIYIONIUE MPUHAIJIEKHO-
CTU 1A LIYPYIIOBEPTOB:

—  MOHMAMNCHOIL adanmep;
— oepanuyumens e1yOUHbL.
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MPONOMHBIA  PHILLIPS® POZIDRIV®  BHYTPEHHUV-  BHYTPEHHMI
ANy TORX® LUECTUMPAH.
OMVHA ,
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25/32 e
P——
89 ae————
152 — N e
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YHuBEpCanbHIi aepxarens
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IS0 1173 E6.3

=]

BuTbI M AepKaTenu

nolsS01173C6.3 n

‘. o O O O e
= 1 —
2 607 000 201
no1S0 1173 C6.3 no1S01173E6.3
2 607 000 202
[BYXCTOPOHHHE HACAAKH 607 000 20
o 9 =
e e —

nolS0 1173

Pucynok 4.58 — bumul, ynusepcanvnuvle depaicament u 08yXCmopoHHUE HACAOKU

Moumascuwvtii adanmep (puc. 4.59) sensiemcs coeounumenvHviM 36eHOM
Medncoy wnuHoerem u pabodel Hacaokou ulypynosépma. B 3aBUCUMOCTH OT THIA
pabodeil HacalKu 0.1 KpenjieHusi UCNOb3Yemcsi CHIONOPHOe KOJIbUo WV wapu-
Koevlil pukcamop. J1ns paboOThl 6 02panuueHHOM pabouem npocmpancmee Vc-
TIOJIE3YIOTCSL A0anmepsvl ¢ HOCHOAHHBIM MAZHUMOM I HAZC)KHOTO 3aKPETUICHUS
CTAJIbHBIX IIyPYNOB B HakKOHEYHHKE. OCHOBHOU HedoCmamox MAcHUMHBIX a0an-
mepoe 3aKIIYACTCS B TOM, YTO M3-32 MATHUTHOTO MPUTSDKCHUS HA aanTepe oce-
0arom Memaiiuyeckue Cmpyicku, YT0 MOKET MPUBECTU K BBICKAJIB3bIBAHUIO IITY-
pyra u3 HaKOHEYHHKA. Takke ocmpwvle cmpyxicKu CIOCOOHBI nO8peOUums aHmu-
KOPPO3UOHHOE NOKPblmue Ulypynoa.
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Pucynox 4.59 — Vuueepcanvmuwiii oepoicamens (MOHmMadicHulll adanmep) ¢ wecmuepaHHbim
xeocmogukom 1/4" no ISO 1173 E6.3

Yuueepcanvnuiit oeprrcamensv (monmascnolii adanmep) ¢ MLECTUTPAHHBIM
XBOCTOBUKOM yis1 maTpona 1/4" u SDS-plus o ISO 1173 E6.3 (puc. 4.60) npume-
HSCTCS ISl Pa3JIMUHBIX TATPOHOB AJICKTPOMHCTPYMEHTOB OT BOSCh u mpyrux npo-
u3BoAuTENCH. JIJIsi MOBBIICHUSI CPOKA CIIYKOBbI M3rOTaBIMBACTCS W3 BBICOKOKayde-
CTBEHHBIX MaTEpPUAJIOB.

Pucynox 4.60 — Yuueepcanvuwiii oepoicamens ¢ uiecmuepanivim xeocmosuxom 1/4"
no ISO 1173 E6.3 (nampon Multifit)

Ozpanuuumens 2nyounvl 01s openeii-uypynosépmos Bosch (puc. 4.61)
BBITIOJTHACTCS. B BUJIC METAJUTMYCCKOTO HJIM TIACTMACCOBOTO CTEPIKHS, KOTOPBIN
KpEMuTCs Ha KopIryce apenu. @opmMa orpaHuyuTeNs TIyOUuHbI 3asucum om ghopmol
UCNOIL3YEMbIX ULYPYNO8 U MoHmadicHou nosuyuu. Ozpanuuyumens 2nyOumsl 3a-
Kpenisiemcs Ha uletike wnunoeisi. B 3aBUCUMOCTH OT XapaKTEPUCTHUK MOHTAKHOMN
MOBEPXHOCTH HAKOHEYHHK yIOpa U3rOTAaBIMBACTCS W3 MeTallla WM TUIACTUKA IS
Oonee mamsAmero pexxkuma pabot. Ilpu gocTwkeHHHM OmMpeneNeHHON TTyOWHBI
OTPaHUYHTEIb YITUPACTCS B CTEHY M HE IO3BOJICT CBEPITY MTPOJIBUHYTHCS JAJIBIIIE.
Hcronp30BaHre OTpaHUYUTENS TUIYOMHBI YIO0OHO, HAlpUMeEp, €CIIM HYXXHO IPO-
CBEPJIUTh OTBEPCTHE B TOHKOM CTEHKE (Hampumep, Mpu coopke MeOenn) u He cle-
JaTh CKBO3HYIO JIBIPY, UCIIOPTHUB OOPATHYIO MMOBEPXHOCTh. O2panuuumensv 21yOuHsl
MOJIBEP)KCH TIOCTOSSHHOMY MEXaHWYECKOMY HW3HOCY M JIOJDKCH PETYISIPHO 3aMe-
HATBCS.
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a — 6MYIKa ocpanuyenus 2youHvl, 6 — o2panudument 2ryounbsl

Pucynok 4.61 - Ozpanuuumens 2nybumnst 0s Openeii-utypynosépmos Bosch
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4.4.4 3akpenuisomuii matepuai 4

|. PaGoTa ¢ pucyHkoMm:

3aoanue 4.1

1. Ilo pucynky «lllypymnbl U BUHTBD) ONIPEAEIUTE U TOANUIIUTE HAUMEHOBAHNE
Y Ha3HAYEHUE IIyPYIOB U BUHTOB.

Llypynor u eunmoi
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2. OnpeaenuTe ¥ MOANHUIINATE TUT PYKOSTKH IIyPYyMOBEPTA.

[IypynoBEPT C pyKOSITKOU

Axxymynsmopnorit wiypynosépm GSR 18 V-EC TE Professional

3. I1o pucyHky onpeaenuTe U MOAMUIINTE COCTABHBIE AJIEMEHTHI aKKyMYJISITOPHO-
ro mypymnoBeépTa ¢ orpaHuuuTesaeM riryonHsl 3aBopaunBanus GSR 18V-EC TE

Professional.

Axxymynamopuuiii wypynosépm GSR 18 V-EC TE Professional ¢ oepanuuenuem enybounoi
3a60payusanus

* [I[pumeuanue: 015 8bINOIHEHUS 3A0AHUSL PEKOMEHOYem sl UCNONb308aMb HAMYPATbHbll 00pa-
3ey wypynogepma.
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4. I1o pucyHKy onpeaeInTe HaMMEHOBAaHUE MPUCIIOCOOICHUS IS IIyPyIoOBEPTa
GSR 18 V-EC TE Professional u moxgmummure.

Ww 1¢T

<
<

I1. Ilpoao/kuTe MpeaJioKeHne:

1. CnenuanbHbIi HHCTPYMEHT JIJI MOHTa)Ka UJTM JIEMOHTa)Ka Pe3bOOBBIX COSUHE-
HUH HA3BIBAETCH

2. CamocBepIiAIMid BUHT ¢ KpbutblinkaMmu (Jtomactsamu) (Wingteks) mpumenseTcst
JUIS1 COEAMHEHUS

3. Jly1st MOHTa)xa pe3b0OBBIX COCTMHEHU ¢ OTPAHUYCHUEM TI0 TITyOUHE HCIIONb3Y-
IOTCS LIYPYHOBEPTEHI €

4. VIHHOBalIMOHHBIA JIBYyXCKOPOCTHOM PEAYKTOp OOECIeurnBacT B HIypYIOBEPTE
GSR Mx2Drive Professional nepekitouenue nepeaay npu JIBU-

raTejie U MOIIHBIN 10 H-m.
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I11. JonmosiHuTe nMpeaJio:keHne He0CTaONIel HHPopMaueii:

1. lypynoBEpTbl C OrpaHUYEHUEM KPYTSIIET0 MOMEHTa MOJpa3aeisioTCs
C u YUCJIOM 000POTOB IITTUHIEIS.

2. llypynoBEpT ¢ orpaHUyYEHUEM IIIyOMHBI 3aBOPAYMBAHUS KaXIBIA MOCIIEIYIO-
U [ypyn YCTaHABIMBAET Ha rIIyOMHE HE3aBUCUMO OT HEO/I-
HOPOAHOCTEW B paboyeM MaTepuale.

3.Cucrema 3amutsl Bosch Electronic Cell Protection (ECP) 3amumaeT akkymyisi-
TOp LIypyHoBEpPTA OT : U TIIyOOKOro

4. JInst TOYHOTO CEPUIHOTO 3aBOPAYMBAHMS IIYPYIIOB ¢ MAKCUMAIILHOW CKOPOCTHIO
B mrypynosépre GSR 18 V-EC TE Professional mpumensieTcst Hacaaka
Professional.

6. YHUBepCcaIbHOCTh AKKYMYJISITOPHOTO yrioBoro mypymnosépra GWI 10,8 V-LI
Professional cocrout B Ham4uu , KoTOopas
MOET (PUKCUPOBATHCS B MOJIOKCHHUSIX.

V. YcTaHoBHUTE COOTBETCTBHE:

1. TlpuBenute B COOTBETCTBME HAa3HAUEHHE LIYpPYNOBEPTA C OTPAaHUUYEHUE KPYTS-
IIEr0 MOMEHTA B 3aBUCUMOCTH OT YKciia 000pOTO IIMUHEISA

Yucno ob6opomos Hasnauenue
wnunoens, Mun™
1. | o 1000 A. | MoHTax mypynoB CO CBEpPJUIBHBIM HaKO-
HEYHUKOM, CBEPJICHUE
2. | Berre 1000 b. | YcranoBka mypynoB B roToBod pe3p0Oe Wiv
3aTSATMBAHUE TacK
3. B. | CBepneHue 1 3aTArMBaHUE TaCK
Otger: |1 |»
2 |—>

V. BoiGepuTe HeCKOJIbKO NMPABUJILHBIX 0TBETOB M 00BeIUTE:

1.IlypynoBEpThl C OrpaHUYEHUEM TIyOMHBI 3aBUHUMBAHUS BBITYCKAIOTCS C YHC-
JI0M 000POTOB pabOYEro MITTUH/IEIS:
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a) HU3KUM, 0) cpemnHnM;
B) BBICOKHM.
OTBeT:

2. lllypynosépt GSR Mx2Drive Professional nacanbHo mOIXOAUT ISl BBITOJIHE-
HUSL:

a) DSIEKTPOMOHTAXKHBIX PadoT; 0) CcOOpPKH METAITIOKOHCTPYKIIHIA;

B) CcOOpKHM MeOeIn U KyXOHb.
Ortser:
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4.5 Moayab 5 «K AKKyMYJISITOPHbIE TAalKOBEPThI»

Y4eOHblii MaTepuaa 5

4.5.1 O0mue cBeeHUs 0 KPENEKHbIX 3JIEMEHTaxX

Jlis MOHTaka METAJUIOKOHCTPYKLHNA CYIIECTBYIOT KpenexdcHvle GUHHIbL
u wiypynsl. OHU omauyaiomes pyr OT Ipyra ¢popmoti U munom pe3voul.

Kpeneorcnvle 6unmul cHab)eHbI Mempuyeckou (MU TIONMOBOIN) pe3vbboii Ha
ITUIMHAPUYECKOM XBOCTOBHKE. X MOXHO 3aBUHYMBATH B TOTOBBIC PE3bOBI HIIN
(UKCUPOBATH UX TAUKOM.

Camonapesaiowue eunmul (camopeswvlt) 0Jis1 IUCMOBbIX Mamepuanog. Takue
BUHTBHI CIy>KaT JJI1 COCIMHEHUS TOHKOCTEHHBIX JIeTajiel, HalpuMmep, Memaniu-
yeckux qucmos. ObviuHas pe3vbba B OGHHOM Clydae He HOOXO00Um W3-3a CIUIIKOM
MaJjoro KOJIMYECTBA 3aXOJI0B B HATPYKEHHON YacTH M HEIOCTATOYHO BBICOKOTO
npoduiis pe3pObl IO CPaBHEHHUIO C TONIIMHON Marepuana. [loaTomy mpumeHstoT
pe3bly, CXOMHYIO € pe3bbol uypynos no oepesy. Takue sunmel, 110 GopMe Haro-
MUHAIOIINUE ITYPYIbl, U3TOTABIMBAIOTCS U3 3AKAEHHOU CMAIU U BO BPEeMsl BBUH-
YUBAHUS CaMOCTOSTENIbHO Hape3aloT CBOK COOCTBEHHYIO) OTBETHYIO pPe3b0y
B IIPEIBAPUTEIILHO MTPOCBEPICHHOM JIMICTOBOM MeTajlie (puc. 4.62).

Pucynox 4.62— Bunmsi 0151 TUCMOBbIX MAMePUaios

Pacnopnvie sunmol IBASIOTCS COEIMHUTEIBHBIMU AJIEMEHTAMH C XBOCTOBH-
KOM creruanbHoi (Gopmbl (puc. 4.63). OHHM TIaBHBIM 00pPa30M HCIOJIB3YIOTCS
B MAalTMHOCTPOCHUU M TPAHCIIOPTHOM MAIIMHOCTPOCHUHU. PacmopHBIMU BHHTaMU
YacTO SBJSIOTCS, HAMPUMEP, IIMWIBKKA TOJIOBKH ITWJIMHIAPA, OOJTHI COEIWHU-
TEJIHHOW TATH, BUHTHI TOPMO3HOTO IWJIMHIpA. B 3aBuCMMOCTH OT 11e7M 1 00y1acTu
pUMEHEHUsT OOBITMHCTBO PACTIOPHBIX BUHTOB MOTYT MPUMEHSATHCS TOJBKO OJIUH
pas.

Jist Toro 4TOOBI 3aTAHYTh PACHOpPHBIE BUHTHI TPEOYETCS HENpPEpPBhIBHBIM
KPYTSIIUNA MOMEHT. OHU Henpuzo0Hbvl 011 YOAPHBIX PYUHBIX 2AUKOEEPM 08, TI0-
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TOMY YTO PACHIUPSIOMIUNACS CTEP)KEHb BUHTA OYJET MOANPYKUHUBATH «yTapHbBII
UMITYJIBC.

Hucmpymenmanvuvie eunmul. Bece BUHTBI, a OOJITBI B NEPBYIO OYEpEb,
SBIISAIOTCSA U3JEJIUAMUA MacCOBOTO MPOU3BOJCTBA M NPHUMEHSIOTCS MOYTH BO BCEX
001acTAX TEXHUKH. B OOJIBIINHCTBE CIy4aeB OHM SIBJISIFOTCS YACThIO KOHCTPYKIMU
Y JIOJDKHBI UIMETh CTaH/1apTU30BaHHbIE CBOWCTBA.

bonmul mMmeroT craHgapTU30BaHHbIE QOpMbI U pa3mepbl. Pe3pba He HUX
yaiie Bcero mempuueckas; Toibko B CIIIA, BennkoOputaHuu U NOJYMHEHHBIX UM
HPKOHOMHUYECKHMX 30HAX JI0 CUX MTPUMEHSETCS II0iMOBas pe3bda. DTH BUABI PE3bObI
HECOBMECTUMBI MeX 1y cOO0M. ICKITFOUeHHEe COCTABIISIET TaK Ha3bIBaeMas mpyoHas
pe3vba — 371eCh BO BCEM MHpPE IMPOKO MPUMEHSETCS I0MOBasi cucreMa 0003Ha-
YyeHUsl pe3bObl (cucmema Bumeopma).

j—N0
—

1 —2onoska eunma; 2 — cmepoicens (0bracms pacuwiupenus); 3 —pe3voa

Pucynox 4.63 — Pacnopnuuii éunm

Knaccugurayun pe3vovt. CylmiecTBYIOT pa3iiuyHbIE 8U0bl pe3bObl, KOTOPHIE
CTaHAApTU3YIOTCS B PAMKax OINpPEAEICHHOTr0 Kiacca.
OmuH W3 BHUIOB — X0008as pe3bba, UCHOJb3yeMas MPEUMYILIECTBEHHO
B JIMHEMHBIX IMPUBOJIAX U MOJBEMHBIX MEXaHU3MaX. B 3aBUCHUMOCTH OT muna
U waea oHa MOXET OBbITh J1Ie2KONOOBUIICHOU U camopezyaupyrowetics. B kauecTBe
XOJIOBOM B IMEPBYIO OYepeab MCIIOJIB3YETCSl mpaneyeudanvhas pe3voa. B BUHTO-
BBIX COEJIMHEHMSIX MPUMEHSETCA ApPYyTras Pa3HOBHIHOCTb — CAMOCHMONOPAWAACA
pe3vba. Ee rmaBHasg 0COOEHHOCTDH 3aKIIIOUAETCS] B TOM, YTO 00Opa3oBaHHBIE C €€ M0-
MOIIIbIO COEAMHEHUS MOCHE 3aTATMBAHNS B HOPMAJIbHBIX YCIOBUSIX HE OCIA0JISIIOT-
Csl CaMONPOM3BOJIBHO — JJIi 3TOTO HEOOXOIWM BHEIIHUN KPYTSIIUNA MOMEHT.
OCHOBHBIMU Xapaxkmepucmukamu pe3bosl IBISIOTCA:
— HanpasneHue 8paujeHusl,
— npogunnv,
— wae.
CyliecTBYIOT TakKe pa3ivuvs B MpeAesiax OJHOIO0 M TOro K€ MpH3HaKA.
B ocoOsrii BUp BeIIETISACTCS mpyOHAas pe3voa.
Hanpaenenue eépawenusn. OcrosHoe Hanpasienue 8pawjeHus npu 3amseu-
8aHuu — no yacosou cmpeike (IPaBOE€ BpalllEHHE), €CIU CMOTPETh CO CTOPOHBI
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TOJIOBKM BHHTA. Takas pesbba Ha3bIBaeTcs npasou. I10CKONbKY OHa HCTIONB3YeTCA
B OOJIBIIMHCTBE CITy4YaeB, €€ He 0003HAYAIOT CIEIMATIBHO.

Ecnu mpu B3risiie co CTOPOHBI TOJIOBKM BHMHTA BpallleHHE MPOUCXOIUT
NPOMUB YACOBOU CMPENKU, TO 3TO jesas pe3bba. OHa MPUMEHSAETCS B TEX CIydasXx,
KOI'/Ia HEOOXOIMMO MCKIIIOUUTh OCIa0JieHHe BUHTOBOTO COEIMHEHHUS MpHU Bpalle-
HUU JeTAJId B ONpPENEIICHHOM HamnpaBiIeHUH. Jlesas pe3vOa Takke MPUMEHSETCS
B COCJMHEHHSIX C TOBBIINICHHBIMU TPeOOBaHUSAMH K O€30MACHOCTU, T/I€ MOKHO
nepenyTaTh HarpaBieHue BpaimieHus. Eie oqna obnacte npuMeHeHus (B coueTa-
HUU C IIpaBOil pe3b00il) — sunmosvie cmsadxcku. JleBas pe3pda cokpaiieHo 0003Ha-
yaetcs LH.

Ilpoghuns pe3vout

Tpeyeonvras pe3vbOa SBISETCS OCHOBHBIM BUJIOM KPEMEKHOU Pe3bObl. YTOJ
npouiisg, UMEIOIEro TPeyrojabHyo (gopMmy, coctaBisier 60° mius mempuueckou
pe3vbul (puc. 4.64a) u 55° nns mpyonou pesvovr Bumeopma (puc. 4.642). Tpe-
yroibHas pe3bba obo3Hayaercsi OykBamu M (meTpuueckas) win R (TpyOHas pe3b-
0a ButBopra).

Vnopnas pesvboa (puc. 4.640) nmeer TpamnenuenansHyo Gopmy u pazinmy-
Heie yribl npoduiast: 30° m 3°. OHa cnocoOHa BBIIEPKUBATH OYEHb BBICOKHE
HArpy3Kd Ha IUIOCKYIO CTOPOHY Tpoduis, HO MPH 3TOM JIETKO OCIIa0JISIeTCH.
Ymopras pe3rda 0003HagaeTCst OyKBOH S.

Kpyenas pezvba (puc. 4.64u) nmeet yron npoduis 30° u obmagaeT onpene-
JICHHOM CMOCOOHOCTHIO K camMoouuIeHuto. OHa HUCMONB3yeTCsl B TEX CIydasx,
KOIJla BO3MOKHO CHJIBHOE 3arps3HEHHE, CIOCOOHOE MOBPEAUTH APYTUe BUAbI
pe3bobl. Kpyrimas pessba o6o3Havaercst cumBoaom Rd.

Tpybnas pezvba MOXET OBITh KaK Mempuyeckol, Tak WU Owumosou. Jns
MoHmaxca mpyo IpUMEHsIeTCs 00bIUHO pe3bba Bumeopma. IlockonbKy TpyObI OT-
JIMYAIOTCSI HEBBICOKOW TOJIIMHON CTEHOK, Takasi pe3b0a MMEET OTHOCUTENIHHO He-
OO0JIBILIYI0 BBICOTY MPOQUIIs, HE3aBUCUMYIO OT auametpa. Hapyowcnas pezvba mMo-
XKEeT ObITh KaK yuiuHopuueckou, Tak U koruyeckot (konyc 1:16). Buympenmss
pe3vba ObIBaeT moabko yurunopudeckou. COeNMHEHUE C TIOMOINBIO HAPYIHCHOLU
KOHUYeCKOU pe3vbObl TIPU WCTONB30BAaHUU YIUIOTHHUTENS 00eCTieunBaeT OYeHb XO-
POIIYI0 TePMETH3AINI0, TIOITOMY MaKds pe3vba WACaTbHO MOAXOIUT IS 2a30-
npoeo0oe (crienuanbHas pe3boa Juis ra3oBbiX TPyO). TpyOHbIE pe3bObl U3MEPSIOT-
Cs Ha OCHOBE YCJIOBHOI'O Mpoxoja TPyObl (YCIOBHO OTHECEHbI K HOMHUHAJIBLHOMY
BHYTpeHHeMY nuametpy). [logbop coBMeCTUMBIX BHUIIOB pe3bObI TpeOyeT 0co0oit
TIIATEIHHOCTH.

Bunmoeoe coeounenue mpyoé. J1ist gunmogoeo coeournerus mpyo u pumuH-
206 HEOOJBIIOr0 nuaMeTpa (TIaBHBIM 00pa3oM B 00JacTH THUAPOOOOPYTOBAHNS)
NPUMEHSACTCS YUTUHOPUYECKAsl U KOHUYecKas pe3vba — KaK MmempuyecKkas, Tak
u owiimosas. Pazmepbl pe3b0bl CTaHAAPTU30BaHbI B paMKax MPUMEHSEMOU CUCTe-
Mbl enuHUll. PazHuna yacto ObIBaET Mano3aMeTHOM, MO3TOMY, YTOObI HE CIyTaTh
OJIUH BUJ C JAPYTUM, CIEIYyeT MOJb30BaThCs TabIMLIaMHU pa3MEpOB B KaTajaorax
IIPOU3BOIUTEIIEH.
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a —mMempuueckas cmaHOapmuas pe3voa, 6 —mempuyeckas mMeakas pe3voa, 6 — OlUMo8as
pesvoa CILLA; 2 —pe3vba Bumeopma,; 0 —ynopuas pe3vba, e —mpaneyeudaivbHas pe3voa,
u —Kpyenas pe3voa
Pucynox 4.64 — IIpoguns pe3vooi

a2 pe3vowt. [llac pe3vbbl onpedensem 2nyOuHy 86UHUUBAHUSI HA OOUH 000-
pom, a TaKXKe 8vicomy npouisn pe3bObl U COOTBETCTBEHHO €€ BHYTPEHHMI JHa-
MeTp. Pe3rba ¢ maroM, MEHbIIIMM, Y€M y CTaHAAPTHON (OCHOBHOM) pe3bObl, Ha3bI-
BaeTcs MenKou. M3-3a mMeHbIed BBICOTHI Mpoduiisi oHa oO0ecreynBaeT MEHbIee
yIepKUBAIOIIee YCWJIME, HO MPH ATOM 00JIafjaeT BBIPAXKEHHOM CIOCOOHOCTHIO
K CAMOCTOIIOPEHHUIO.

[IIar ocHOBHO# pe3pObI cTaHmapTH30BaH. Menkas pe3pda pu 0OJTHOM U TOM
Ke TMaMeTpe MOXKET UMETh Pa3JIMYHBIN II1ar, 3HAYEHUS] KOTOPOTO TAKXKe CTaHIap-
Tu30BaHbl. [l0aTOMYy B 0003HaUEHNN MEIKOUN Pe3bObl MOCTE TuaMeTpa yKa3bIBacT-
cs mar (Hanpumep, M 24x1,5; M 24x2).

OcHo6bl 6UHMO06020 COeOUHeHUA. YOepoicusarowias Ccuia GUHMOBO20
coeouHerus OIHKHA OBITh TAKOH, YTOOBI TaXKe MPU MAaKCUMaJIbHO BO3ZMOXKHBIX MPH
paboTe Harpyskax coelduHeHHble Oemanu He cmewjanrucb. IIpu >TOM BUHTHI
HU B KOEM CITy4yae He JJOJKHBI TIOJIBEPTaThCs CPE3arolIei Harpy3Ke.

Cuna namsaxncenusn. llpu HagexamieM npeaIBapuTeILHOM HATSDKEHUH BUHT
BOCIIPUHUMAET TOJBKO HEOOJBIIYI0 YacTh BO3HUKAIONIMX MPU PabOTE YCHUIUH,
JIEUCTBYIONIUX B HAMPABICHWHW OCH BHHTA M YaCTO MEHSIONIMX CBOIO BEIUYUHY.
[ToBTOpHO-TIEpEMEHHAsI Harpy3Ka Ha BUHT OOpaTHO MPOMOPIMOHATIbHA TBEPAOCTH
COEUHSIEMBIX JIeTalel U 3MaCTUYHOCTH BUHTA. CHUJIbHOE MpPEaBAPUTEIBHOE HATS-
KEHHE TPEJCTABISIET COOON TaKKe JTyUIIyl0 IpOopUIaKTHKY OcTIabieHust U OTKPY-
YMBaHUS BUHTA 33 CUET MOCIEAyIoueil neopMaliuu Mecta COeTUHEHHS MO Jeii-
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CTBHEM CxkuUMawmiero ycwins. OcoOEHHO XOpOIlWe Pe3yiabTaThl JOCTUTAKOTCS
B OTOM ClIy4ae MpHU UCIOJIb30BAaHUU JJIMHHBIX BUHTOB Kjlacca KadecTBa oT 8.8 10
12.9 ¢ ymeHbIIIGHHBIM B palloHE BHYTPEHHETO JUaMeTpa Pe3bObl CTEp)KHEM, oOec-
MEYMBAIOIIUM ONTUMATBHOE YCUIINE HATSHKCHHUS.

Mooicho npumensimo credyroujee SMnuUpudecKkoe npasuio: PU UCTOIb30Ba-
HUU BUHTOB Kjacca 8.8 yMEHbIIEHHE CUJIbl HATSKEHUSI COCIUHEHMSI COCTaBISET
10-20 % npu temnepatype He Bbiie 100 °C u npu ycIoBUM, YTO HANPSIKEHHBIC
JIeTalld W3TOTOBJICHBl W3 METAJUIOB C MPOYHOCTHIO HA PACTSHKEHHE HE HIKE
300 H/Mm?. J]iinHa cBOOOIHOM (HEHATrPyKEHHOM) 4acTH pe3b00BOro KOHIA JIOJIK-
Ha PaBHATHCA KaK MUHHUMYM IOJIOBUHE HApY>KHOTO JuaMeTpa pe3bObl (a B HOpME
JTaMeTpy pe3bObl).

Cmonopnuie 31emenmol. Eciii UCHONB3YIOTCS CMONOPHbIE JJIeMEHMbl
(HanpuMep, MPYKUHHBIC MIAlOBI), TO UX CHJIa HATSHKEHUS B MOJHOCTHIO CKATOM
COCTOSIHMM JIOJI’KHA PABHATHCS CUJIC HATSDKEHMS BUHTA. [Ipy Mcnoib30BaHUM BUH-
TOB KJIacca MPOYHOCTH 8.8 niisi coeAMHEHUST METaJUIMUECKHUX JIeTajel, Koria OTHO-
CUTENbHOE YJUIMHEHHE BUHTA Ooyiee 4eM B 2,5 pa3a NpeBBIIAET HAPYKHBIN JTua-
METp Pe3b0bl, IPUMEHIThH NMPYKUHHBIE MAHOBI Yale Bcero HeBBITOAHO. [Ipu mc-
TI0JIb30BAaHUU BUHTOB KJlaccoB kadecTBa 4.8, 5.6, 5.8 u oTHOCHTETHLHOM yJIMHE-
HUHU, 00Jiee YeM B 5 pa3 MPEBBINIAIONIEM HApYXHBINH AUaAMETp pe3bObl, B MPYKUH-
HBIX [1aii0ax HET HEOOXOIUMOCTH.

Hanpsascenue cmamusn. Hanpsowcenue cmamusi MEXIy TOJOBKOM U Taillkoil
HE JIOJDKHO TIPEBBINIATH MPEIe] TEKYYECTH MPHU CKATUU (COOTBETCTBYET KaK MHU-
HUMYM Tipeneny Tekydectu unu 0,2 % ycloBHOMY Mpeieny TeKy4ecTH) MaTepualia
HampsHKeHHBIX aetaned. [Ipu HeoOXoaMMOCTH CleNyeT MCIOIb30BaTh OOJIBIINE
MOAKJIAHbIC IaOBI MM OOJITHI ¢ TIOCKUM (aHIeM. DIaHIbl JOJDKHBI 3aKper-
JATHCA KaKk MUHUMYM 4 Oontamu. Takue COeIUHEHUs TpOUYHEee, YyeM (IaHIIeBbIC
coeqMHEHUs ¢ 3 pacrojokeHHbIMU depe3 120° Oonramu, Tak Kak B MOCIEIHHUX
paspylieHre oJHOro 00JITa 03HAYAET BBIXOJ] U3 CTPOSI BCETO COCTUHEHUS.

Knaccel npounocmu. bonmul u eatiku 0003HAYAIOTCS PA3TUYHBIMU CIIOCO-
oamu.

bonmer. O603HaueHKe Kiacca NpoyHocTU OonTa corjacHo crangapta DIN
EN (uwem. Deutsches Institut fiir Normung e.V. — Hemenkuii HHCTUTYT 1O CTaHaap-
TU3AlMHA) COCTOUT U3 08YX YU, Pa3ICIICHHBIX TOUKOM:

— nepsas yugpa coorBerctByeT 1/100 MHUHMMAIBHOTO TIpenesia MPOYHOCTU
U pacTskeHnu (G5;) B H/Mm?,

— emopasa yugpa cootrBeTcTBYeT 1/10 OTHOIIEHUS MUHUMAJILHOTO Tpesena
tekydecTr (Rel) kK BpeMeHHOMY COMPOTUBIICHHUIO B TIPOIICHTAX.
[IpousBenenne yka3zaHHbIX ABYX mu(pp cooTBeTcTBYeT 1/10 HOMHHAIBHOTO

3HAa4YeHHMs npejena TeKydectd B H/mm?2,

Kinacc npoyHoct 601TOB, UX MEXaHUYECKUE CBOMCTBA MPUBEIAEHBI B Ta0-
mnax 4.10 u 4.11.
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Tabmuna 4.10 — Knacc nmpounoctu 601TOB

Kiacc mpounocTu 36 | 46 | 48 | 56 5.8 6.8 8.8
[Tpenen mpounoctu mpu pacts- | Mun. | 330 | 400 | 420 | 500 | 520 | 600 | 800
KEHUH Gy, H/MM? Makc. | 490 | 550 | 700 | 800 | 1000 | 1200 | 1400
Hwxnuii npenen tekydectu Rel, | Mun. | 180 | 240 | 320 | 300 | 400 | 480 -

H/mm? (0,2% mnpenen mpounoctd | Makc. - - - - - - 640

IIpU paCTsKEHUN G020

Tsepaocts no Buxepcy HV 30 Mun. | 95 | 120 | 130 | 155 | 160 | 190 | 250

Makc. 250 320

Taomnuua 4.11 — MexaHudeckue CBOMCTBa OOJITOB

Kiacc npounocT
Ne " 5 8.8
e crapHeeie croneTha 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 |BpemenHoe conpotusienue | Homun. | 300 400 500 600 | 800 | 800 (900|100 | 1200
G5, H/mm? 0
2 Mun. | 330 (400| 420 |500| 520 | 600 | 800 | 830 |900 104 | 1020
0
3 |TBepmocts o Bukkepcy, Mun. | 95 [120] 130 |155| 160 | 190 | 250 | 255 290|320 | 385
HV Makc. 250 320 | 335 |360|380| 435
4 |Teepmocts mo Bpumemmo, | Mum. | 90 [114]124 [147[ 152 | 181 [ 238 | 242 |276]304 | 366
HB Makc. 238 304 | 318 342|361 | 414
5 Teepnocts o 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 moBepxHOCTH HV 0,3 101c - x4
7  |IIpemen TexydecTn Hommum. 180 240 | 320 |300| 400 [360|48| - - - - -
o1, H/Mm? 0
MuH. 190 (240 | 340 |300| 420 |360(48| - - - - -
0
8 |Ycnorublil mpenen HomuH. - 640 | 640 |720|900 | 1080
TEKY4eCTH Go,2, MuH. - 640 | 660 |720|940| 1100
H/mm?
9 |Hampspkenwue ot oulo:; umu oo | 0,94 10,94|1091(09| 0,90 | 0,92 |0,91| 0,91 {0,90{0,88| 0,88
npoOHOIt HArPYy3KH 3
On H/Mm? 180 | 225| 310 |280| 380 | 440 | 580 | 600 |650|830| 970
10 |OtHOCHTENIBHOE
VIUTHHEHUE TIOCITe MuH. 25 | 22| 14 |20| 10 |16(8| 12 | 12 (10| 9 8
paspsiBa Js, %

Tatiku. Kiaccel mpoOYHOCTH CTaHAAPTHBIX TaeK ¢ HOMHHAJIBLHOM BBICOTOM,
paBHOi 0,8 HapyXHOro auamMeTrpa pe3bObl, U pa3sMepoM IO KJIIOY, PaBHBIM
1,45 HapyXHOTO nuaMeTpa pe3bObl, 0003HA4aOTCS LUPPOH, COOTBETCTBYIOUIEH
1/100 xonTponsHoro Hanpsixkenus B H/mm?. KOHTposbHOE HaNpsKeHUE COOTBET-
CTBYeT MUHUMAJIBHOMY IMpEJely MPOYHOCTH MPH PACTSHDKEHUM BUHTA TOTO Ke
KJlacca MPOYHOCTU. BoliepkrBaHUE KOHTPOJIBHON HArpy3KU MPOBEPSETCS C TIOMO-
IO BUHTOBOW pPe3b0bI 0OJiee BBICOKON MPOYHOCTH C TBEPAOCTHIO HE MEHEe
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45 HRC. ITocne cHATHS KOHTPOJBHON HAarpy3Ku raiika JI0JKHA JIBUTAaThCsl HA BUH-
TE.

Obo3nauenusa. 1lpu nuamerpe pe3bObl S MM U 0OJIbLIIE BUHTHI KJ1acca Mpoy-
HOCTU 8.8 U BBILIE, a TAK)KE TalKU BCEX KJIACCOB IMPOYHOCTHU JIOJKHBI UMETh 000-
3HAYEHHE: BUHTHI HA TOJIOBKE, FaliKU Ha MEpPEIHEN MIOBEPXHOCTH. Y BHUHTOB MaJjo-
ro pa3Mepa pa3pelacTcst OycKaTb TOUKY MEXAY LUPPAMHU.

Knaccol npounocmu onn 2aek: 4, 5; 6; 8; 10; 12. Jlys raek ¢ orpaHUYEHHON
cnocobHocTrio: 04; 05 (Hanmpumep, IIOCKUE TalKH).

Tpebyemblit Momenm 3amsaixcku MOXET OBITH JOCTUTHYT BPYYHYIO C HC-
M0JIb30BAaHUEM:

— omeepmxu (00 M 5 unu 8.8);
— KII0YA C GHYMPEHHUM WeCMUSPAHHUKOM UIU 36€30000pa3H020 KI0Ud

(0o M 8 unu 10.9);

— makoice Koavyegoco Kuoua (00 M 12 unu 10.9).

Bapuanmuol npumenenun 6unmogvix coedunenuil. {0 TPaKTUYECKOTO

BBIIIOJIHEHHS BUHTOBOT'O COEAMHEHUSI HEOOXOIUMO 3HATh:
— MUn OCHOBbL;
— NPUMEHUMDbIL MEMOO: 02panHudenue 21younsl Uil ocpaHuierue MOMeHma,
— MUun UHMOS.

TonpkO MpU HAIWYUU 3TUX JAHHBIX BO3MOXKHO IPABUIIBHOE MPUMEHEHUE
3NEKTPOUHCTPYMEHTA, MPUYEM IIPU BHIOOPE MHCTPYMEHTA CIIEAYET TAKXKE YUUThI-
BaTh XapaKTEPUCTUKU BUHTOB.

Tuner ocnogvi. Marepuan OCHOBBI MOXHO pa3[eiUTh Ha JBE OCHOBHBIE
TPYIIIBL:

— mAeKue,
— Jrcecmrue.

Takas rpy0as kiaccudukanys mo3BoJsieT BbIOpaTh MOAXOASIIINNA METO/.

Msekas ocnosa. MaTtepuall OCHOBBI CUUTAETCS MsACKUM, €CIIHU MPU BpaLICHUU
BHUHTA TI0CJI€ KAaCaHUsl FOJIOBKM PACIONIAraromascs HEMOCPEICTBEHHO MO T'OJI0B-
KoM mypyna (WM Traiikoil) coenuHsemas AeTallb (M3 AIACTUYHOIO MaTepuana
(0OBIYHO JpPEBECHHBI)) CMUHAETCS U IIypYIl MPOHUKAET Aanblie. BoiBoa: npu pa-
Oome ¢ MACKOIL OCHOBOIL HEOOXOOUMO 0ZPAHUYUBAMb 2TYOUHY 3A8UHYUBAHUAL.

Kecmkas ocnosa. Martepuan OCHOBBI CUUTAETCS HCeCmKUM, €CIIU MPU Bpa-
LICHUH IIypYyIIa [10CJI€ KACAHUs FOJIOBKH PaCIIOararomasicss HENOCPEACTBEHHO MO
TOJIOBKOW Trypyma (Wi railkoi) coemuHsieMasi JeTanb (OOBIYHO M3 MeTajuia) He
CMHUHAETCA, B TOM YHCJIE, €CIU K LIYPYIy MPOJOJIKAOT MPUKIAAbIBATh KPYTALINI
MOMEHT. TUNWYHBIA ciyyall — 3aBHHUMBaHHE 00JITa B METALIMYECKYIO AETalb
C BHYTpeHHel pe3pOoil. Ecnu mpuiaraemblii MOMEHT JOCTaTOYHO BBICOK, TO TO-
NBITKA MPOJOJKATH 3aBUHYMBAHUE TOCJE KACAaHUS TOJIOBKM MPHUBOJUT K CPBIBY
pe3b0bl UM rojIoBKU OonTa. BelBOA: nmpu padome c scecmkoii 0cnoeoit Heooxo-
OUMO 0ZDAHUYUEAMb MOMEHM 3AMANCKU.

DTO OTHOCUTCS TaKXe K CIIydasiM, KOTJ1a MEXIY )KECTKUMHU COEIHHSIEMbIMU
WIM KPENEKHBIMHU 3JIEMEHTAMU PAaCIIONArarTCs 3JIACTHYHbIE MPOKIAJAKU (HaIpu-
Mep, YIUIOTHEHUE). 3/1€Ch IPUMEHUMBI T€ )K€ IIPaBUIIa, YTO U B CIIy4ae C )KECTKOU
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OCHOBOHW. B mpuBeneHHOM BbINIE TPUMEPE MOKA3aHO THUIMHUYHOE M3MEHEHHE KpY-
TAIIEr0 MOMEHTA IIPU BBUHYMBAHUHU 00JITA B METANIMYECKYIO OCHOBY .

B cnyuae srcecmkozo 3aeunuueanua (Haubosee sipkuil mpuMep) KOPOTKHE
METPUYECKUE CTaJbHbIE IIYPYIbl 3aBUHYMBAIOTCS B OTBEPCTHUS C 3apaHee MOAro-
TOBJICHHOM pe3p00il 10 TeX MOop, MOKa IIeCTUrpaHHash ToJIOBKA HE JIOCTUTHET
CTaJIbHOW OCHOBBI U HE OYJIET OCYIIECTBIICHA 3aTsKKA.

BnusgHue Ha )ecTkoe 3aBUHYMBAaHUE OKa3bIBAIOT:

— Mamepuan pe3vOvl 2aKy Ul ee noKpvlmue,
— Mamepuan NOKpblmus 20J108KU WYPYNa,

— cocmosiHue pe3voOvl;

— Mamepuan CmepIHCHA ULypyna,

—  ONUHA CMEPIHCHS WYPYNa,

— ouamemp CmepI*HCHA WYypPyna,

— wae pe3vouvl;

— COCMOsIHUe CMA3KU Wypyna,

— ¢opma conoexu uiypyna,

Gopma u mamepuan NPOKIAOOUYHOU UALiObL.

Mexay 3TUMH KpallHUMU MPUMEpPaMH KECTKOTO0 M MSTKOTO 3aBUHYMBAHUS
UMeeTCs MPAKTUYECKH HEOTPAaHUYEHHOE KOJMYECTBO BapuaHTOB. [Ipu oanHakoBoi
HACTPOWKE TallKoBepTa B CJIy4yae >KECTKOIO 3aBUHUYMBAHUS TEPEAeTCS MAaKCH-
MaJIBHBIN KPYTSIIUNA MOMEHT, a CIIy4ae MITKOrO — MUHUMAJIbHBIN.

XapakTepucTHKa KPYTAIIEro MOMEHTA 3aBUCUT OT CJICAYIOMHMX (PaKTOPOB:
—  NPOYHOCMb BUHMOB/ULYPYNOG/2AeK,
— 8u0 onopwl (watiba, mapervyamas NPYI’CUHA, YNioOmHeHue);
— NPOYHOCMb 3A6UHYUBAEMBIX MAMEPUANO8;
—  YCI08USL CMA3KU Pe3b00B8020 COCOUHEHUSL.

COOTBETCTBEHHO BBITCKAIOT CIEAYIOIINE BaApUAHTHI TIPUMECHECHHS TalKOBEP-
TOB:

Kécmkuti pescum 3a8UHUUBAHUS — 3ABUHYUBAHUE METAIUTMYECKUX JeTael ¢
MPUMEHEHUEM TOAKIAI0YHBIX Mai0. MakCUMalIbHBIA KPYTSIIMI MOMEHT JOCTHU-
raeTcsi Mocje OTHOCHUTEIBHO KOPOTKOWM MPOJIOKUTEILHOCTH PabOTHl YJIapHOTO
MexaHu3Ma (KpyTasi XxapakTepuctuka). Heo00CHOBaHHO OoJibIasi MPOI0JKATEIh-
HOCTH pa0OTHI yIApHOTO MEXaHU3Ma BPEUT DIIEKTPOMHCTPYMEHTY.

Msekuil pescum 3a8unyusanuss — MPUBUHIMBAHKE, HAIPUMEDP, METaJINUC-
CKHX YacTel K JIPEBECHHE VI IPUMCHCHUE CBHHIIOBBIX MM (PHOPOBBIX MOIKIIAT-
HBIX HIailo0.

[Tpu paboTe ¢ MPYKUHAIUMU WU MSATKAMH MaTepuajaMyd MaKCUMaTbHBINA
MOMEHT 3aTSDKKH MEHBINE, YeM NpH paboTe C KECTKUMU MaTepuanamMu. Takxke
TpeOyeTCs 3HAUNUTETHLHO OOJIBINAs MPOIOJDKUTEILHOCTh Pa0OThl yIapHOTO MeXa-
HH3Ma.

3axkpyuueanue 6UHmMOE 6 HceCMKUE, NPYIHCUHAWUE UU MAZKUE Mamepu-
anvl. Ecu NOCTUTHYTHIE ONBITHBIM IyTEM B TEUCHHUE CEPUU YAAPOB KPYTSIIUE

MOMCHTBI 3aMCPHUTh U 110 HUM COCTABUTh AWAarpaMmy, TO IMOJYUUTCA KpUBasd Kpy-
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TAIIET0O MOMEHTA. BhICOTa KPHBOW COOTBETCTBYET MAKCHMAIBHO JIOCTUTHYTOMY
KpPYTSIIEMY MOMEHTY, KPYTU3HA MOKa3bIBAET, 33 KaKOE BpeMsl OH ObLIT JOCTUTHYT.
JUTUTENTbHOCTh BO3ICMCTBUSI UMITYJILCHOTO TaiKOBEPTA OMpPEEIsieT JOCTYII-
HBIM KPYTALIMHA MOMEHT B IIpeiesiaX 3aJaHHOTO JIhara3oHa:
— YeM Kopoue ONUmenbHOCMb 8030€eUCmEUs, meM HUice OOCMUSHYMbIU Kp)-
MAWUL MOMEHM.
— yem 00Jbuie OIUMENbHOCHb 8030€UCMEUsl, meM 8blule O0CMUSHYMbLU Kp)-
MAWUL MOMEHM.
Ho HeoOxomuMo yuuThIBaTh, YTO TIOCIIE OMPENCIECHHON MITUTEIHPHOCTA BO3-
nercTBUs (B OOJIBIIMHCTBE CIIy4aeB MPHUOJIMU3UTENBHO 5 CEKyHHA) KPYTALIUH MO-
MEHT He OyeT OOJIbIIe YBEIUUHBAThCS (puc. 4.65).

1 2 3 4 5 t(cek)

Pucynok 4.65 — 3asucumocmo kpymsauje2o MoOMeHMa om OAUMenrbHOCMU 8030eticmeust (npumep)

4.5.2 AKKyMYJISITOPHbIE€ HHCTPYMEHTbI /IJISI MOHTAKa BHHTOBBIX
COeIUHEHUM

I'aitkoéepm — VHCTPYMEHT, CIICNMAIBHO MpPEIHA3HAYCHHBIM 1T MOHTaXKa
U JIEMOHTAXA 8bICOKOHACPYIHCEHHBIX GUHMOBbIX coeduHenull. VIMIyIbCHBIN Mexa-
HU3M (IPUCYTCTBYIOMINN B OOJBIIMHCTBE CIy4aeB) U MATPOH JIs JIETKOM U OBICT-
POl 3aMEHBI TOJIOBOK MO3BOJIAIOT C JIETKOCTBIO BHIMOJIHUTH TOCTABJICHHBIE 3a/1a4H.
B raitkoBeprax HUCHOJB3yETCA CHEUHUAIBHBIA MATPOH B BUIE HAPYHCHO20
yemolpexzpannuxka pazanasoro pasmepa (1", 3/4", 1/2") win enympennezo we-
cmuzpannuka pazmepom 1/4".
["aiikoBepT MOKEH HANEKHO M IKOHOMHYHO 3aBUHYMBATH WJIM BHIBUHYH-
BaTh BUHTHI (TalilKM) B COOTBETCTBUU C KOHKPETHBIMH PEKUMAMH 3aBUHYMBAHUS,
KaK MOXHO ObICTpee W C HAUMEHBIIMM KOJUYECTBOM YCUJIUNA U C HAUMEHBIITUM
YHCJIOM OTBETHBIX PEAKIUHI AJI MMOIb30BaTENS] MHCTPYMEHTA.
B cunty npunnmna neicTBrusi HEOOX0IUMMO MPOBOAUTH PA3IMYUE MEKIY:
— 2atko8epmamu ¢ 02paHuderuem Kpymaujeco MoOMeHma,
—  YOapHbiMU 2auUKO8epmami.
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3asunyuseanue c opanuuenuem Kpymsaujezo momenma. J{is 3TOoro npu-

MEHSIOTCSl TaK FalKOBEPTHI C OTPaHUYECHHEM KpPYTAIIEro MOMeHTa. VX oTinuu-
TENbHOM YepTOM sABIsIETCS (YHKIUS NPEIBApUTEIBLHOTO 3aJaHusl IpPEaeIbHOIO
MOMEHTa 3aTsKKU. [l 3aBUHUMBaHUS BHaydaje TpeOyeTcsl HEOOJbIIONH MOMEHT;
OH PE3KO YBEJIMYUBAETCS MOCIE CONPUKOCHOBEHUS TOJIOBKHM BHHTA (Taiiku) C IO-
BEPXHOCTBIO AeTanu. IIpu 1ocTMKEHUU 3aJaHHOTO MOMEHTA IPOUCXOIUT pPa3Mbl-
KaHUE CLEIUIEHUS MEXy LIMUHACIEM U JBUTraTesIeM, KOTOPBIA MPOI0JIKAET pabo-
TaTh Ha XOJIOCTOM xonay. [IpenmyiiecTBa HHCTpyMEHTa U MOMEHT 3aTSDKKU 3aBH-
CAT OT NPUHLMNA ACHUCTBUS raMkoBeprta. [IpumeHsroTcs cienyromue TUIbl Mexa-
HU3MOB:

— npockakusaiowjue Mygmol;

— omKmouaowue myQpmol,

— yoapHo-spawamenvubvle MyQmol,

—  UMNYIbCHBIE MYPmbl;

—  A6MOMAamu4ecKuti OCmaHos;

— 3IEeKMPOHHOE 02PpaAHUYeHUe KPYMAUE20 YCUTUAL.

4.5.2.1 T'alikoBepThI ¢ OrPAHUYEHUEM KPYTSIIEr0 MOMEHTA

TI'aiikoeepmul ¢ ozpanuuenuem Kpymauezo MOMEHRma ¢ RPOCKaKugaouenl
My@moii. ITO caMblil TONYJISIPHBIA BUJ TAUKOBEPTA.

[IpockakuBaromass mydra perynupyercs. [lpu gocTwkeHHH 3aJaHHOTO
NPYKUHON KPYTALIETO MOMEHTAa MOJyMY(Thbl, COCIUHEHHbIE KOCBIMH 3YyObsIMU
(KysaukaMu), poauKamu Uil wapukamu, pa3xkamMaroTcs (cm. puc. 4.66). IToka un-
CTPyMEHT paboTaeT MU K HEMYy MpPUKIAAbIBAECTCS YCUJIUE, 3aBUHUYMBAHHUE OCY-
IIECTBIISIETCS ¢ MAaKCUMaJIbHBIM MOMEHTOM 3a/laHHOM BEJIMUYMHBI. DTO Ojarompu-
ATHO CKa3bIBAETCSl, €CIIM €CTh BEPOSTHOCTh CMSTHS MaTepuaia noJ BuHToMm. IIpo-
CKaJIb3bIBAIOIINE MY(PTHI OTIIMYAIOTCS HEBBICOKOW IIE€HOM, JOCTATOYHOW TOYHO-
CTBIO U (TP BBICOKOM Ka4€CTBE) HU3KUM YPOBHEM H3HOCA.

Cy1iecTByIOT OrpaHUYEHHUsI JUIsl KPYTALIEr0O MOMEHTa MPOCKAKUBAHUS, MO-
CKOJIBKY OH 4Y€pe3 MHCTPYMEHT MEpPEJaeTCs MOJIb30BATEN0 U MOXKET BbI3BATh UyB-
cTBO AuckoMmpopTa. M3 31X cooOpaxeHuid MaKCUMAJIbHBIM KPYTSIIMA MOMEHT
B TAKHX YCTPOMCTBAaX OObIYHO orpaHnyeH 3Hauenuem 30 H-m.

TI'aiikoeepmul ¢ ozpanuuenHuem Kpymauwieco MOMeHma ¢ Omiaiouaouen
My¢pmoit. PaboTaoT 1mo ToMy e NPUHIUIY, YTO U MPEABLAYUINI THII, TO €CTh
KPYTAILIMA MOMEHT OIrPaHUYMBAETCS MPEIOXPAHUTEIBLHON KyJIauKOBOW (IIapHKO-
BOiI1) MydToil. OTaMYKE COCTOUT B TOM, YTO B OTKJIIOUAIOUie Mydre mosymydTsl
1OCJI€ TIEPBOTO PA3bEAMHEHMSI OCTAIOTCS PACUECIUICHHBIMH. DTO OOYCIIaBIMBAET
HE3aBUCUMOCTh MOMEHTA OT BpeMeHHU paboThl. OTKIIOYAIONIME MYyPThl OTINYAIOT-
Csl OYeHb HU3KMM YPOBHEM IymMa M u3Hoca. IX nedocmamok — Goiee crnooxcHnas
KOHCMpPYKYus M, COOTBETCTBEHHO, 00JIee 8bICOKAs YeHa.
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0)

a — epawjeHue: mygpma coedunena (3ayeniena); 6 — npocKaIb3viearue: Myghma omcoeouHena
(pacyennena); 1 — 6edywuii 8an; 2 — HANCUMHAS NPYIHCUHA, 3 — POIUKU (PACHONOIICEHDL
8 yenyoneHusx), 4 — 8bIX00HOU 8a.l

Pucynox 4.66 — IIpockakusarowas (ponukogas) mygpma. Cxema u npunyun oeticmeus

4.5.2.2 YaapHble raiikoBepThbl

Yoapuwie caiikosepmut — 310 raiikoBepThl, KPYTALIUI MOMEHT KOTOPHIX HE
YBEJIIMYUBACTCS TOCTOSIHHO BO BpEMs BBHITIOJHEHHS OMNEpalud, a JIEHCTBYET Ha
BUHTOBOE COEIMHEHHE C TOMOIIBI0 MOBTOPSEMBIX «yJapHO-BPAIIATEIBHBIX BO3-
JICUCTBUIN.

Pabounii opran B Takux yCTpOWCTBaxX — 000COONEHHBIA YOapHbILL MEXAHUZM
nazoeoco muna. Y HUX MPAKTUUYECKH OTCYTCTBYET OTJaya JaXKe MpU BHICOKUX 3Ha-
YEHHUSIX MOMEHTA. 3aTsKKa MPOUCXOAUT TUCKPETHO C XapaKTEPHBIM IPOMKHUM IITY-
MoM. BenmunHa MakCMMalbHOTO MOMEHTA 3aBUCUT OT KOHCTpYKIuH. OrpaHude-
HUE OCYIIECTBIISIETCS TMOO MyTeM 3aJaHus KOJIMYECTBA YAapOB, JINOO C TOMOIIBIO
PACTONOKEHHBIX MEXKIY HIMUHJIEIEM U TOPIIOBBIM KIIFOYOM OTPaHUUYHUTENEH (TOp-
CHOHOB).

[IpuHuun AeCTBUS yAapHOTO TalikoBepTa MoKa3aH Ha pUCYHKe 4.67.

Pucynox 4.67 — Ilpunyun deticmaus yoapHozo 2aikoeepma
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VYnapHble TailkoBEpThI BBICOKOTO KayecTBa OTJIMYAKOTCS IPOYHOCTHIO
U JIONTOBEYHOCTHhIO. Ha mpakTHke mpenenbHbld MOMEHT 3aTSKKH OMPENEIISIeTCs
Maccol yJapHOTrO MEXaHHW3Ma U pa3MepaMu MHCTpyMEHTa. [ akKyMyJIsTOPHBIX
yIapHBIX TaHKOBEPTOB 3Ta BEJIMUMHA OOBIYHO cOCcTaBisieT 10 650 H-m.

DyHKYUOHAIbHBIE XAPAKM EPUCMUKU

VY 1apHbIii MEXaHHW3M YJIAPHOTO FaWKOBEPTA OTAAICHHO HAIlOMUHAET KyJay-
KOBBII MEXaHU3M TailkoBepTa C OTpaHUMYCHUEM KpPYTSIIET0 MOMEHTa (puc. 4.68
u 4.69). MydroBoe coenrHeHIE PEACTABISIECT COO0I MPOUYHYIO JINTYI0 KOHCTPYK-
LMIO, 4 KyJIAYKU JUCKOB CUEIJIEHUS UMEIOT POBHYIO KOHTAKTHYIO TOBEPXHOCT.

JIUCK CUEIUICHHS C MPUBOJHOW CTOPOHBI BBHIIIOJHEH B BHUJIE UHEPIIMOHHOTO
YAApPHOTO 3JIEMEHTA C MPYKUHHOW HAarpy3KoW M KIMHOBHIHBIMH WJIU MPOJOJIbHBI-
MU I1a3aMH IS [TOCJIEIOBATEIBHOIO MEPEIBUKEHUS BIepe U Hazal. IIpu He3Ha-
YUTEIBHOM KPYTALIEM MOMEHTE KyJIa4KH ITOJHOCTBIO CONPUKACAOTCS U MEPEAAOT
BpauaTeslbHOe JBWKEHHE. [IpM NpeBBIIEHWHM KOHCTPYKLMOHHOI'O KpPYTSILETO
MOMEHTA Macca CLEIUIEHUS YCTYIAeT IOJ JIaBJICHHEM IPYXUHBI, OTOJBUIACTCS
Ha3aJl U MEPECKAKUBAET 4Yepe3 KyJauku ¢ BelnoMoil ctoponsl. Ilocie s3toro ona
COCKaJIb3bIBAET HA33J U yAApSET MO CIEAYIOIIEMY BEAOMOMY KyJlauKy, 4TO IMpH-
BOAUT K IEpeaade yAapHO-KPYTSIIEro MOMEHTa. biaromaps mpomoiabHOMY JBU-
KEHUIO YAApHOW MaccChl MPOUCXOIUT Mepenaya oOpaTHOro KPYTSALIEro MOMEHTa
10 HAMPABJICHUIO K MOJIb30BATEIIIO.

q>

=]

"-__’

2
=

a — 3d6UH4YUBaHue, o fydapﬁo-epau;ameﬂbHoe osudicenue

Pucynox 4.68 — Yoapuwie catikosepmul. Cxema u npuryun 0eucmaeusl

Ilepemaya BpamaTeabHOrO ABHKEHMS OCYLIECTBIIAETCS IMOJTAHO C Xapak-
TEPHBIM TPOMKHUM IIETYKOM. MaKCUMAJIBHBIA yIAPHO-KPYTAIIUM MOMEHT OIPAHU-
4YeH KOHCTPYKLIMOHHBIMU XapaKTEPUCTUKAMH MHCTPYMEHTA W 3aBUCUT OT 4YHCIIA
BpalllaTelIbHbIX YAApOB (UIMTEIBHOCTH yaapa). [[is HacTpoWKM MaKCHUMallbHOTO
II0KAa3aTelIsl UCIIONIb3YTCS CIIEUaIbHbIE OTPAHUYUTENH, PACTIOIOKEHHBIE MEXITY

HIMUHACIEM U TOPLIOBBIM KJIIOYOM (TOPCUOHHBIE CTpexHHU). Ha mpakTuke makcu-
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MaJIbHbIA KPYTSIIMHA MOMEHT OIPAaHUUYEH BECOM YJIAPHOI'O0 MEXaHU3Ma U pa3MepoM
WHCTPYMEHTA. Py4HOIl AJIEKTPOUHCTPYMEHT BBIMYCKAETCS ¢ MAaKCHUMAJIbHBIM KPY-
M MoMeHToM 1000 H-M. KpyTsiinii MOMEHT MOXET y4acTBOBaTh B IPOIECCE
3aBUHYMBAHUS TOJILKO B TOM CJIy4ae, €CJIM BCE COCAUHUTEIbHBIC JIEMEHTHI SIBIISI-
IOTCSl J)KECTKUMM, BKJIIOYasi BUHT. BUHTBI C yTOHYEHHBIM XBOCTOBUKOM (HEBBIIIA-
JAIOIINE BUHTBHI), UCIOJIb3YEeMbI€ JJISI BBICOKOIPOYHBIX COCIUHEHHI B MalIMHO-
U NpUOOPOCTPOEHUHU, HENPUTOJHBI JJIsI JAHHBIX II€JIe, TaK KaK OHU MPYKUHST
noJ, yAapHbIM BO3JECHCTBUEM, UTO MPUBOJUT K Iepeaye HEA0CTATOYHOTO MOMEH-
Ta 3aTSKKHU.

a — 3asuHvUBaHue; O — YOapHo-epawjamenvbHoe 3asunuusanue; 1 —eedywuti ean; 2 —macca
cucmemul YOapHo20 0elUcmsust (C BHYMpPeHHUM NPUB0OoM); 3 — Hanpagidowue KyiauKku,
4 —wapuxu mpancmuccuu, 5 —80386PAMHAsL NPYIHCUHA, 6 — KYIAUKU CUCTIEMbL YOAPHO2O Oeli-
cmeusi; 7 — 8bIXOOHbIe KYIauKu, 8 —8bIXOOHOU 8a, 9 — ulecmucpanHas mopyesas 20106Kd

Pucynok 4.69 — Yoapno-epawamenvras cucmema, Ky1aukogas cucmema yo0apHo20 0elcmeus
(npunyun deticmeusi)

Tunosas knaccuguxkayus aKKymyaasmopHulX YOAPHbIX 2AUIKOEEPH 086
AKKYMYJISITOPHBIE YJapHbIE TalKOBEPTHI MOAPA3JACISAIOTCA HA Pa3IMYHbIC
CEpUU B 3aBUCUMOCTH OT MUTAIOIIETO HAIPSKEHUs akKymyJaTopa. Cpeny cambixX
pacupoCTPaHEHHBIX MOYKHO BBIIEIIUTH CIIEAYIOIIHE:
— kowmmaktHas cepust (GDR 10,8 V-LI Professional);
— crangaprras cepust (GDR/GDS 14,4 V-LI Professional; GDR/GDS 18 V-
LI Professional; GDS 18 V-LI HT Professional; GDX 18 V-EC Profes-
sional).

Axkymynamopuutii  yoapuwiii  caiikoeepm GDS 18 V-LI Professional
NpeHa3HayYeH /Jis 3aBUHYMBAHUA U OTBUHYMBAHMS BUHTOB/LIYPYIOB C METpUYe-
CKOM pe3b00ii B Auamnazone pazmepoB M 6 - M 16, a Takke 1Jis1 3aTATUBaHUSA U OT-
IyCKa raek B yKa3aHHOM JMara3zoHe pa3MepoB. ONTUMaIbHO NOAXOAUT AJISI MOH-

170



Ta)ka KOJIeC Ha JICTKOBbIE aBTOMOOMJIM, TIPU CTPOUTEIBCTBE CTPOUTEIBHBIX JIECOB
U3TOTOBJICHUH CTEJUIaKEH, B MACTEPCKUX U MPEINPUATHSAX OOCITYKHUBAHHS, IS
BBINOJIHEHUS PE3b0OBBIX COCAMHEHUI B OCTOHE U JIPEBECHHE.

AXKyMYJISTOPHBIC yAapHbIC TalKOBEPTHI M3TOTABIMBAKOTCS B mMpEéX MOJU-
buKanusx:

1. GDS 18 V-LI Professional ¢ namponom 6 euoe napysicnoco uemvipéx-
epannuxa 1/2" (puc. 4.70a);

2. GDR 18 V-LI Professional ¢ namponom 6 euoe enympenneco wecmu-
epannuka 1/4" (puc. 4.700);

3. GDX 18 V-EC Professional ¢ kombunuposannvim namponom (puc. 4.71).

[TaTpoH ¢ pabo4YMM HHCTPYMEHTOM MPUBOIAMTCS B JCHCTBUE DIICKTPOMOTO-
POM C TIOMOIIBIO PEAYKTOpa C yAapHBIM MeXaHu3MoM. Pabouuii mporecc moapas-
nensercs Ha aBe (aspl: 3aeopauueanue u 3amsazusanue (padoTaeT yHAAPHBINA
MEXaHHU3M).

YaapHpli MEXaHHW3M BKIIIOYAeTCS, KaK TOJIbKO BHHT HAuMHACT 3acaaTh
(pe3p00OBOE COEIUMHEHUE 3aTATHUBACTCSA) M HArpy3ka Ha MOTOP YBCIMYHBACTCA.
Taxkum 00pa3oM, yIapHbBIH MEXaHU3M MpeoOpa3yeT CUIy MOTOpa B paBHOMEPHBIC
BpaIiaTelbHbIe yaaphl. I1py BIBOpauMBaHUU BUHTOB (IIYyPYIIOB) WJIM OTBHHYHBA-
HUH TacK ATOT IIPOIIECC MPOTEKAET B 00PATHOM MOCICA0BATCILHOCTH.

Alite il

i

AL ?

BATTERY

csiiﬁggglﬁorq STATUS i ELECTRONIC

‘ wered by,
Li-lon
technolo.

18 Volt

45 min

a — GDS 18 V-LI Professional (¢ namponom 6 éuoe napysicrnozo wemoipéxepannuxa 1/2");
6 — GDR 18 V-LI Professional (¢ namponom 6 éude snympenneeo wecmuepannuxa 1/4")

Pucynox 4.70 — Axkxymynsmopuvie yoaphvle 2auKkosepnul
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IIpeumymecTBa aKKyMyJIATOPHOT0 yaapHoro raiikosépra GDS/GDR
18 V-LI Professional:

® VHUKAIbHAS BO3MONCHOCHb 8b100DA MENCOY AKKYMYTISIMOPAMU PA3TUYHO20
kaacca — «Premiumy (boavuee epems pabomet Ha oonom 3apsioe) u « Com-
pactty (menvuuuii sec 01 6onee kompopmmoi pabomwi);

®  BLICOKULL KPYMAWUL MOMEHM U 8blcoKast yacmoma yoapos (3200 yo/mun)
0151 8bICOKOU NPOU3BOOUMENbHOCIU PAOOMbl NPU 3A60PAYUBAHUU ULYPYNOE
8 Memain u Opesecumy;,

® KOMNAKmHoe UCHOIHeHue OJisl ONMUMAILHO20 YO0OCMBA Npu GbINOJIHEHUU
pabom 6 mpyoHOOOCMYNHBIX MECMAX U HAO 20J10801L;

® unHosayuonusie akkymynsimopwol CoolPack c ysenuuennvim na 100 % cpo-
KOM ClLyoHcObl;

o cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsimop
om nepezpy3Ku, nepezpesa u 21yo60Kko20 paspaoad,

®  YOOOHbBIL UHOUKAMOP 3apsi0d. NOKA3bI8Aem YPOBeHb 3apsaoad aKKyMyIamopa
6 11000e 8peMsi.

Bosch B 2014 roxy BBITYCTHII HOBBI HHCTPYMEHT — 3TO KOMIAKTHBINA YHH-
BepcabHbIi yaapHbii raiikoBepr GDX 18V-EC Professional. OcHoBHBIM ero
npeumyuiecmeom sBISICTCS KOMOUHUPOBAHH LI NAMPOH, TIPU TIOMOILIY KOTOPOTO
MO’KHO yCTaHaBJIMBATh HE TOJBKO TOPLOBBIE TOJIOBKH C HAPYKHBIM YEThIPEXTPAH-
HUKOM 1/2", HO W OWTBI C BHYTPEHHUM IecTUrpaHHuKoM 1/4". D10 mo3BojseT
peuaTh Mpu MOMOIIM OJTHOTO MHCTPYMEHTa MHOXECTBO PA3HOIUIAHOBBIX 3a/a4 MO
3aBMHYMBAHUIO U OTBHMHYMBAHUIO OOJITOB, CAMOpPE30B, TA€K M LIYpYIOB, HE HC-
NOJIb3YsI TPU ATOM HUKAKUX MEPEXOJHUKOB U aJanTepoB, KOTOPBIE YAaCTO HArpo-
MO>KJIaI0T KOHCTPYKIIMIO U JIENAl0T MHCTPYMEHT MeHee yA00HbIM. MakcuMabHbII
KpyTsmuii MoMeHT paBeH 180 H-M, 4TO mo3BoJisieT OBICTPO M HAJEKHO 3aTAHYTh
WM 0CJIabUTh 060THI ¢ pe3rdoit M 16.

B mHCTpyMEHTE HCIIONB3YETCS JIUTUN-UOHHBI aKKyMYJISITOP HANPSKECHUEM
18 B u &mkocteio 4,0 A-u. Ynapuseii raiikoépr GDX 18 V-EC Professional
OTHOCHTCSI K MIPOJIBUHYTON CEpUU MHCTPYMEHTOB, 00ECIIEUNBAET BHICOKYIO TIPOU3-
BOJAUTEIBHOCTD OJIaroaapsi XOpolnM TEXHUYECKUM XapaKTepUCTUKAM U KOMITAaKT-
Homy nu3aiiny. Cucrema Electronic Cell Protection (ECP) 3amuiaer akkymyJisi-
TOp OT caMmopaspsja Ha MOPO3€, MEPEHAIPSIKEHUS WIH MepErpy3Ku, 03TOMY HH-
CTPYMEHT MOKHO HCIIOJb30BaTh B CAMbIX HEOJArONpUATHBIX OKPY)KAIOIIUX YCIIO-
Busx. ['aiikoBept Bosch GDX 18 V-EC Professional umeer pesepc, uto cyie-
CTBEHHO PACIIUPSET €r0 YHUBEPCATBHOCTD.

BuemHuii BUJ 1 KOHCTPYKTUBHBIE OCOOCHHOCTH aKKYMYJISITOPHOTO YAApHO-
ro raiikoBépra GDX 18 V-EC Professional npusenens! Ha pucynke 4.71.
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Pucynok 4.71 — Axkkymyassmopusiii yoapuutii eaiikoeepm GDX 18 V-EC Professional

CpaBHUTENbHBIE XapaKTEPUCTUKU yAapHbIX TaiikoBeptroB GDR 18 V-LI,
GDS 18 V-LI u GDX 18 V-EC Professional mpusezacus! B Tabmuiie 4. 12.

Tabmuna 4.12 — CpaBHUATENbHBIE XapaKTEPUCTUKH yaapHBIX raiitkoepToB GDR 18 V-LI,
GDS 18 V-LI u GDX 18 V-EC Professional

GDR 18 V- | GDS 18 V- | GDX 18 V-
LI LI EC

Hanpspxkerne akkymysnsitopa, B 18 18 18
EMKocTh akkymysisitopa, A- 4 4,0 4,0 4,0
MakcuMalbHbIi KPYTSIUii MOMEHT (3JKECTKOE 160 180 180
3aBopauMBaHue mypymnos), H-m
Uwcito 060pOTOB XOJIOCTOrO X014, MUH L 0-2800 0-2800 0-2800
HoMHHANBEHOE YHCIIO YIapPOB, MUH 0-3200 0-3200 0-3200
JlnameTp BUHTOB C METPUUECKOH pe3b0oit - M6-M16 | M6-M 16
(Hapy>KHBIH 4eThIpéXrpanHukK 1/2")
JlnaMeTp BUHTOB C METPUUYECKOH pe3bOoit M6-M 14 — M6-M14
(BHYTpeHHHMIA mecTurpanHuk 1/4")
[TaTpoH — BHYTpEHHMI IECTUTPAHHUK 1/4" — 1/4"
[TaTpoH — HapYKHBIN YETHIPEXTPAHHUK — 1/2" 1/2"
JuHa, MM 145,0 152,0 158
Bricot, MM 241,0 241,0 240
Bec ¢ akkymynsaTopom, Kr 1,7 1,7 1,7
[Tpubnu3urenbHOE BpeMst 3apsSaKu, MUH 45 45 45
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JlocTHKNMas TOYHOCTh KPYTHIIEro MOMeHTA. MITOroBbli MOMEHT 3aTsiK-
K BUHTOBOTO COE€IMHEHHS 3aBHCHUT OT THUIA OCHOBBLI. UTOOBI HMETH BO3MOYKHOCTH
CpaBHEHHs, BCE XapaKTCPUCTUKH TalKOBEPTOB IPU pabOTE C KECTKOW OCHOBOM
OTIPEICIAIOTCS B CTaHAAPTU30BaHHBIX yCJIOBHsX. [Ipy mogaTMBOM OCHOBE HEKO-
TOpPBIC UTOTOBBIC 3HAUCHHUS 3HAYNUTEIHLHO HIDKE HOMHHAIBHBIX. K 3TOMY m00aBiIs-
CTCSl pacCEUBaHUE KPYTAIIETO MOMEHTa. PazHooOpa3ne BO3MOXKHBIX YCIIOBUH pa-
OOTHI JIeJIaeT HEBO3MOXKHBIM ITOJIYYCHHE a0COFOTHO TOYHBIX 3HAYCHUH, TOCKOJIb-
Ky B ©XEIHEBHON MPAKTHUKE pPaCUYETHBIC 3HAYCHHS YaCTO TPEBBIMIAIOTCS WA HE
JOCTUTAIOTCS W3-3a JIOMYCTUMBIX OTKJIOHEHWUW, CMa3Ku W 3arpsi3HCHHUH B pe3boe.
[ToaTOMy B KaX7a0M KOHKPETHOM Ciiydae HEOOXOMUMBI MpeaBapUTeIbHBIC (TTPOO-
HbIC) coequHeHus. [IpoOHbIE BUHTOBBIC COSAMHEHMS TTIOMOTYT Y3HATh, OTBEUYAET JIH
BBEIOPAHHBIN METOJI 3aBUHYMBAHUS KPETICKHBIX JIeTaliel TpeOOBaHUSAM K JTaHHOMY
CIyJaro TpuMeHEHHUs. TaOnWdYHbIE JaHHBIC CIAEAyeT BOCIPUHHMATH TOJIBKO Kak
00IIyI0 3aBUCUMOCTh MEXKIY YCJIOBHSIMH PAOOTHI U MPUMEHSEMBIM HHCTPYMEH-
TOM.

OpHEeHTUPOBOYHBIC 3HAYCHHUS MAKCUMAJIbHBIX MOMEHTOB 3aTSKKH (KpyTsi-
ITUX MOMEHTOB) JJIsl TOBAPHBIX BUHTOB IPHBE/ICHHI B TabuIe 4.13.

Tabmuna 4.13 — OprueHTUPOBOYHBIC 3HAYCHUS )11 MAKCUMAaTbHBIX MOMEHTOB 3aTsKKU BUHTOB *

Mapxka INoxazarens mpounoctu mo DIN 267

BHHTOB CrangapTHble BUHTHI BoicokomnpouHbie
BUHTHI

36 | 46 | 56 | 48 | 66 | 58 | 6.8 | 69 | 88 | 109 | 129
M 8 6.57 | 8.7 11 | 116 | 131 | 146 | 175 | 19.7 | 23 33 39
M 10 13 | 175 | 22 23 26 29 35 39 47 65 78
M 12 226 | 30 | 376 | 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, paccuumanst u3 niowjaou HanpariceHHo20 N08EPOUHO20 CeyetUs, UCHONb30-
sanus npedena mexyuecmu npu pacmsxcenuu 90 % (npu xosppuyuenme mpenus posuy= 0,12).
Ipakmuuecku 0ocmueHymviti MOMEHM 3aMANCKY (KPYMAWUL MOMEHM) He0OX00UMO 8ce20d
npoeepAms OUHAMOMEMPULECKUM KIIOYOM.

2. Ilpumep onpedenenus MaKxcumMaibHO20 MOMEHMA 3amMANCKU (Kpymawe2o MomeHma) no mao-
auye 4.13:
Hcxoonvle dannvie: Bvicokonpounwiti eunm M 24, nokazamens npounocmu 8.8.
Onpeodenums MOMEHM 3AMANCKU.
Omeem: Momenm samsicku cocmagisiem 650 H-m
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IIpaBUIBHBIM KpPYTAIIMA MOMEHT BHHTOBOI'O COEIMHEHUS MNPOBEPSIETCA
JTUHAMOMETPHUYECKUM KIIIOYOM BO BpeMs «3aBUHUMBAHMS a HE BO BpPEeMs «OTBHH-
YUBAHU», TTOCKOJIBKY BO BpPEMs OTBUHUYMBAHMS KPYTSIIMA MOMEHT MOSBISETCA
Ha TaKOW KOPOTKUH MEPHOJl BPEMEHHU, YTO OH HE MOXKET OBbITh ONpeJeieH JA0CTa-
TOYHO TOYHO B MPO(eCCHOHANBHBIX LeNsiX. OJHaKO BO BpeMs 3aBUHUMBAHUS KPY-
TAIIUNA MOMEHT YBEITMYMBAETCS MOCTENEHHO, U TUHAMOMETPUUECKUH KIII0Y MOKET
TOYHO €ro OMNpEAeNiuTh, €ClIM NPOJOoJIKATh MOBOpauuBaTh BUHT. Kpome Toro,
UCIONb30BaHUE (PUKCUPYIOIIUX 3JEMEHTOB (HAmpUMep, «IPY>KMHHBIX KOJeI,
3yO04aThIX KOHTPOBOYHBIX IMai0), MOBJIECYET 3a COOOM Ba)KHBIC PA3TUYHSI MEXKITY
KPYTAILIUM MOMEHTOM JUJIsl 3aBUHYMBAHUS U OTBUHYUBAHMUSL.

4.5.2.3 IIpuHaJJIesKHOCTH VISl YAAPHBIX FaiikoBepTOB

[IpuHaIEKHOCTH VISl UMITYJIbCHBIX TAWKOBEPTOB MPEJICTABIICHBI Ha PUCYH-
ke 4.72.

Hacaoku. Hacanku ciyxaT s Tepefadyd KPYTAIIETO YCUJIUS HAa BUHT
IyTeM TE€OMETPUYECKOT0 3amblKaHus. [l 3TOro HeoOXoAMMO, 4TOOBI Hacajka
no ¢opMe U pa3Mepy COOTBETCTBOBasa mypymy (raiike). Hacagku ObIBaroT nByX
THUTIOB:

— Oumbl 0151 YOApHbIX 2aUK0BEpmMO8 (MOPCUOHHbIE OUMbL);
— mopyogvie KIo4U.

«bumay — Hacaaka co CTaHJAPTHBIM IIECTUTPAHHBIM XBOCTOBUKOM C OJIHOM
CTOPOHBI U LUIHIEM (MPAMBIM, KpecTOOOpa3HbIM, B (popMe 3BE3/bl U T.I.) C APY-
roil.

Jlepxarenb (XBOCTOBHK) HAacaJKU-OMTHI MPEACTABISET COOOM KpENeKHbIH
KOHELl JJI MPUBOAHOIO LIMUHAENS 3JIEKTPOMHCTPYMEHTA, CIY>KallMi ISl HETo-
CPEIICTBEHHOW YCTaHOBKM HacaJok-OUT. HekoTopble railkoBepThl UMEIOT B JOMOJI-
HEHUE K KPEIJICHUIO CBEPJIMJIBHOTO TMAaTpOHA €Ile W Jeprkarenb pazmepom 1/4"
JUTSL HacaIo0K-OuT.

[Iupoko pacmpocTpaHeHbl JBa BUJA JepikaTesel HAcaJoK-OUT C IIECTH-
rpaHHUKOM 1/4":

— ghuxcamop ¢ NPyHCUHHOU WAoo Ol KOPOMKUX HACAOOK-Oum;
—  WapuKosvlil puxcamop 0as OTUHHBIX HACAOOK-OUM.

Haubonee pacnpocTpaHeHHbI€ BUABI HUIMIIEBBIX TOJOBOK OOJTOB U BUHTOB
npuBeAeHsbl B Taduie 4.9 monyins 4 « AKKyMyJISITOPHBIE IIYPYITOBEPTHD.
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GDR 18 V-LI MFProfessional GDS 18 V-LI HTProfessional

HAPYXHbIW YETbIPEXrPaHHUK 2" BHYTPEHHWW WECTUrPaHHUK Ya"
| I I I I
- TopuoBbie

Habop TopuoBbIX HACAAOK Mepexomsmk 2608551 110 Hepwarensfiur KMOYn MepexoaHUKH
PekomeHpauun: Yo" _ 10 HEX 2 608 522 060 2 608 551 018 2 608 551 107
2 608 551 100 2 608 551 019 ! = Y
2 608 551 101 I | 2 608 551 020 2 608 551 108
2 608 551 102 Butbl BuTbl 2 608 551 021 0" - %"
2 608 551 029 Impact Control Impact Control 2 608 551 022 2 608 551 109

Habop TopuoBbix Hacaaok
PekomeHgauuma:

3aBopal-luBaHue wypynos —— 2608 551 096 - 2 608 551 102

GDR 18 V-LI MF Professional GDS 18 V-LI HT Professional
HaPY>XHbIN YeTbIpexrpaHHuk 1/2" BHYTPEHHUIA LUECTUrPaHHUK 1/4"
| I I I I
I TopuoBbie
Haﬁoizoguzab;x Ha.canox MepexonHuk 2 608 551 110 [epxarens 6ut Lol 22%?: ;":'g_’;
S 1/2" -1/4" HEX 2608 522 060 2608 551018
2608 551 100 2608 551 019 1/2" - 1/4"
2608 551 101 | | S 2608 5511108
2608 551 102 Burbi Burtbi 2608 551 021 1/2" - 3/8"
2608 551 029 Impact Control Impact Control 2608 551 022 2608 5511109
I
HaGop TopuoBbIX Hacagok
Pekomenpauus:
3aBOpa'~W|BaHMe luypynOB - 2608 551 096 - 2608 551 102

Pucynoxk 4.72 — [Ipunaonesichocmu 015 UMNYIbCHBIX 2AUKOBEPMO8

Pabota ¢ ymapom mpuBOIUT K OBICTPOMY M3HOCY CTaHIApTHhIX Out. Cuia
yaapa, ¢ KOTopoi paboTaeT yJaapHbIid TallKOBEPT, MOKET CIIOMAaTh OOBIYHYIO OUTY
( puc. 4.73). DTO IPUBOIUT K MOTEPE BO BPEMEHH U JOMOJHUTEIBHBIM 3aTpaTaM.
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Pucynox 4.713 — Paboma ¢ yoapuwim 2aiikogepmom

bumuwt ons yoapuuix eaikosepmog (mopcuorHnvie bOumvl) CIeIaHbl U3 CIEIN-

aJbHO 3aKaJECHHOM CTaJu C XBOCTOBHKOM 0CO00i (I)OpMBI, CIIOCOOHBIM nepcaaBaTb
BBICOKHUC KPYTAIIUC YCUIIHA oe3 PHUCKaA 06p2130BaHI/I$I TPCIIHH.

Buumanue! Henb3st BCTaBIATh HACAIKU-OUTHI TIOJI MAPUKOBBIN (UKCATOP

B JepKaTenu, uMerone (UKcaTop ¢ MPYKMHHOW MIai0OoW, MOCKOJBKY MOCIe
NOTaJaHus TIPYKUHHON MIaiiObI B MPOTOUKY IJIsl IAPUKOB HAacaJKa YK€ HE MOXKET
OBITH M3BJICUCHA U3 JACPIKATEIIS.

Hunosayuonnoe pewenue om Bosch — noswvie 6umer Diamond Impact ozs

yoapuwix 2aiikoeépmos (puc. 4.74):

anmasHvle yoapHvie bumol;

oeparcamens Antishock;

20106KU U Oepacament, CHEYUalbHO CHPOEKMUposannvie 011 pabomuvl
C YOapHuIMU 2AUKOBEPMAMUL.

Yuukanonaa ocooennocmo:

0c000 npouHoe 0CHOBAHUE, USHOCOCMOUKOCY;,
oueHb 00J12Ull CPOK CYIHCObL,

mpeoyemcs HAaMHO20 MeHbUe 3AMeHbl OUm,
3awuma 20108Ku boaima (He 1omaem pesvoy).
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TexHonorua Antishock

LNs1 UCKMIOYUTENBHO AONTOro cpoka
cnyx6bl Npy MCMONb30BaHN YAaPHOTO
ramkosépTa

MOWHBLIA MarHUTHLIA aepkaTenb
BesonacHoe kpennenve faxe | |
[Ns CambIX ANWHHbIX 6ONTOB F‘l

P

T
-

TexHonorus Torsion zone
NS HEeNPEB3OMAEHHOTO CpoKa
cnyx6bl Npun paboTe ¢ yaapHbIM
rakoBepToMm

TexHonorus Best grip
MukpoanmasHble YacTuupl @
ANA MakCumMmarnibHO

Haa&KHOro CLUenneHns ¢

ronoBKou LWypyna

Texnonorua Max fit

[N NPEBOCXOAHO TOYHON Nocankv B

TONOBKeE LUypyna

Pucynoxk 4.714 — Koncmpykyus armasHotl yoapHot 6umaol

Anmasznsie yoapuvie bumor Diamond Impact u deporcamenv Antishock obec-
NICYUBAIOT BBICOKYIO H3HOCOYCTOHYHMBOCTD, 9-KpaTHOE YBEIMUYCHHE CPOKA CITYIKOBI

(HO CPaBHCHHUIO CO CTaHAAPTHBIMHU outamu u 0Oe3 IMPUMCHCHHUA OCPIKATCIIA
Antishock) (puc. 4.75).

Impact
9xLong Life

5xLong Life

2
_ 1

7
< 5 (S = (S ==
DiamondIimpact DiamondIimpact StandardImpact
+ + +
[ [es [ =8 [ =8
antishock Standard Standard

Pucynox 4.75 — Cpoxk cayarcovl yoaprvix oum

AnMa3Hble yaapHble OUTHI OBLIN CIEUATBHO pa3paboTaHbI ISl UCIIOIb30-
BaHUS C yJapHBIMU TaHKOBEPTAMH, U OHU 0CO00 M3HOCOYCTONYMBHI TIO CPAaBHEHUIO
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CO CTaHJAPTHBIMHU yAApHBIMU OWUTaMH, YTO TO3BOJISIET 70 5 pa3 yBEIMYUTH CPOK
CITY>KOBI.
HoBelit, 0co60 npounsblil aepxkatens Antishock perymupyer kpyTsimii Mo-
MEHT TIpH paboTe ¢ yAapHBIM TaAHKOBEPTOM, UTO TAK)KE 3HAUUTEITHHO YBEIHMUHNBACT
YK€ UMEIOIIYIOCS BEIMKOJICITHYI0 H3HOCOYCTOMYHMBOCTh JIMa3HBIX YAApHBIX OWT.
[Tpu 5TOM KpyTSIIUA MOMEHT HE YMEHBIIIACTCSI.
[Tpu m3rorornenuun ynapueix outr Diamond Impact npumeHstoTcs WHHOBA-
IUOHHBIE mexHoro2uu Bosch:
— Antishock;
— Torsion zone;
— Best grip;
— Max fitt.

antishock
technology

# Texnonorus Antishock — BbicOKasi JOJITOBEYHOCTh MPU UCIOJIB30BaHUU B M-

J NyJbCHBIX TaiikoBeprax. [IMKU KpyTAIIEro MOMEHTa, CO3JaBacMble yJIapHbIM
raikoBEPTOM, KOHTPOJIUPYIOTCA 32 CUET ONTHUMHM3MPOBAHHOW I'€OMETPUH OUTHI
3| U TacsAIIero Mexanusma aepxkarens Antishock.

Croiikuii kK y1apHOMY 3aBUHYMBAHHI0 MATHUT — CTa0MJIM3UPYET JjaKe ca-
MbI€ JUIMHHBIE ITYPYIIbI.

)

Texnonorus Torsion zone — UCKIIOUNTENBHO JUIUTEIBHBIA CPOK CIYKOBI MpU
WCIIOJIb30BAaHNH B UMITYJICHBIX FaliKoBepTax. ['eoMeTpus 3aKpy4yuBaHHs ONTHU-
e MHU3UPOBAaHA Ui pa3JIMYHBIX THUIIOB MCIOIb30BaHMsA. IIpouecc 3akanuBaHus

CIIELMAJIbHO aJalTUPOBAaH I10J KaXKIbId CErMEHT. /{7 M3roTOBIEHUS MCIOJIb-
30BaHa CIIELMAJIbHAs BBICOKOJIETMPOBAHHAS CTajb C ONTUMAJIBHBIMU XapakKTe-
puctukamu (S2).

torsionzone

bestgrip

Texnosnoruss Best grip — MUKpoyacTULIbl anmasza Jijisi MAaKCUMaJIbHO TJIOTHOU
MOCaJKN M HAAEKHOTO CUEIUIEHUSI ¢ TOJOBKOM mrypymna. Bxoagmue B coctaB
MUKPOUYACTHYKH aIMa30B 00ECIICUUBAIOT HAJIEKHOE CIETUICHHE B IUIATNKE ITy-
pyna. B pe3ynbrare nrypymnsl MOXXHO 3aBOpadunBaTh 0€3 CUIILHOTO HAXKMMA.

maxfit
precision Texnosgorusa Max fit — HCKITFOUNTEIFHO BHICOKAS TOYHOCTH ITOCAAKN B TOJIOBKE

n * sl LIypyna. BenukonenHo TOYHasi TeOMETpUs MOCAIKU aaMa3HOM ynapHON OUTHI
"~ pocruraercs 3a C4€T BHICOKOTEXHOJIOTMYHOIO IPOM3BOCTBEHHOIO IIPOLECCA.

oOecrieunBacT PaBHOMEPHOE pacIlpeelicHue KPYTSIEro MOMEHTa 10 BCE T10-

BEPXHOCTH, a HE TOJIbKO Mo yriaM. [IpenoTBpaiiaer cTaunBaHue rojloBKU 00J-
Protection] ra.

E CoxpaHHOCTH TeOMeTPHH I'oJIOBKH 00JiTa. CrienraibHasi TEOMETPHUS TOJIOBKU
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ACCOPTUMEHT aJIMAa3HBIX YOAPHBIX OUm C HEeNnpeg30l0EéHHOI UZHOCOCHOTI-
Kocmblo TIpY IPUMEHEHHUH yJIaPHOTO raifkoBépTta (puc. 4.76):
— yoapuwie 6umwsr Diamond Impact;
— yoapHble mopyoewvle 20N08KU;
— aoanmepul (nepexoOHuKu);
— Oepacamens Antishock;
— mopyossii kmoy Impact Control.

" ) Impact
¥ Control

Pucynox 4.76 — Accopmumenm aimaszuwix yOoapHulx oum

Yoapuwvie mopuyoewie 2on06ku 17151 paboThI ¢ NOBbIUIEHHOU HACPY3KOTL
["onoBkM pa3paboTaHbl ¢ yu€TOM TpeOOBaHMI AJIsl YIApPHBIX HHCTPYMEHTOB.
Habop cocTout u3 5 rosioBok u 2 a1antepos:

— TopuoBbie ToymoBkm (SW13, SW17, SW19, SW21, SW24): BHyTpeHHHI
yeTeIpexrpanHuk 1/2", qnuna 40 MM,

— ananrep (nepexomuuk) 1/4" = 1/2" (BHewmnuii mecturpanHuk 1/4" 1SO
1173 = wnapyxHbIi yeTblpexrpaHHuk 1/2" mo3BossieT paboTaTh ¢ yIapHBIM
raikoBEpToM; sl ¢uUKcaluu uUMeeTcs IWTUPT s O6e30macHoi padoThl
(puc. 4.717a);

— apanrep (mepexoanuk) 1/2" = 1/4" (BHyTpeHHMH YeThIpeXrpaHHuK 1/2" =
BHyTpeHHU# mecturpanHuk 1/4" DIN 3121; npennaznaueH st paOOTHI
C yIapHbIMU Outamu (puc. 4.770).
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[@BOSCH

® BOSCH

6)

a — nepexoonux 1/14" = 1/2"; 6 —aoanmep onsn yoapuwix 6um 1/2" = 114", 6 —nabop
201080k 07151 mopyoswix kuover Impact Control

Pucynox 4.77 — Accopmumenm yoapnuix mopyoeulx 201080K

Hacanku miis mrypymnoB ¢ kpectooOpasubim mwuieM Phillips (puc. 4.786)
UMEIOT OOJIBLIYIO IUIONIA/(b KOHTAKTa M MEpeJatoT OONbIION KPYTALUIUI MOMEHT.
KpecT obecrnieunBaeT caMOIIEHTPOBKY HHCTPYMEHTA U JOMyCKaeT paboTy IMoja He-
oonpmM  yriioM. KpectooOpasHelid nuinil  (UKCUPYET KpenexXxHyl JeTalb
¥ HAacaJIKy TOYHO MO LIEHTPY OTHOCUTEIHHO JIPYT ApyTa.

Hacanku qiist urypymoB ¢ kpectooOpa3HbIM mwiuieM Pozidriv (puc. 4.782)
BHenHe otiuyaroTcs ot Phillips momonHuTebHBIMU YeThIpbMs Jydamu. [Ipsimo-
yroibHas ¢popma 3yObeB oOecrieunBaeT nepefady OOJbIIero KPyTAIero MOMEHTa
¥ YMEHBIIAET BEPOSTHOCTHh MOBPEXKAeHUs nunia. Pozidriv siBisieTcst ynydimeHHon
Bepcueit kpecroobpasznoro nutuiia Phillips u ucrons3yeres, npexiae Bcero, B mpo-
U3BOJICTBE HIYPYNOB M CaMOpe30B. B MalIMHOCTpOEHHUM W MeETaioo0paboTke
Pozidriv mpumeHsieTcs 3HAaUUTEITLHO PEKe.

Buumanue! Hacaoku ¢ npogunem Pozidriv me mozym ucnonvzoeamocs
01s eunmos Phillips.

Hacaoku nns mypynos co numumem Torx® (puc. 4.780) n ¢ BHyTpEHHUM
HICCTUTPAHHUKOM (puc. 4.78¢) NpUuMEHSFOTCS IS TIepeiaud KPYTSIIEro MOMEHTa
0e3 oceBoro gapneHus. [Ipu paBHBIX pazMepax npodmib TOrX (C BHyTpeHHEH Ie-
CTHUKOHEYHOW 3BE3JI0OYKOH) BBIICPKHMBACT OOJIBIIME HArPy3KH [0 CPABHEHUIO
C BHYTPEHHUM NIECTUTPAHHUKOM, a BO3MOKHOCTh MPOBEPHYTHCS CBEIACHA K MHU-
HUMYMY.
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[Ipoduns momepedHoro cedeHuss [0rX SIBISETCS COBEPIICHCTBOBAHUEM
npoduiis BHYTPEHHETO IECTUTPaHHUKA. B oTimymne oT Hero nepenaya KpyTSAIIETO
MOMEHTa OCYIIECTBISIETCS HE KPOMKAMH TOMEPEYHOr0 CEYEHUs, a MIIOCKOCTIMH,
BCJICZICTBUE YEro MOTYT Mepe/laBaThCsi 00Jiee BHICOKUE KPYTAIIME MOMEHTHI, YEM
IpY BHYTPEHHEM LIECTUTPAHHUKE, U MIPU MEHBIIIECH IHUPUHE pacTBOpa KIIK0Ya.

MpoTouka hUKcaumm LwapuKkamm Mpopesk ANA NPYXUHHON LWwaibb!

a — guxcamop ¢ NPYHCUHHOU wWatootl, 6 — WaApuKosslll puxcamop; 8 — bumvl ¢ Kpecmooopas-
noim wiiuyem Phillips; e — 6umut ¢ kpecmoobpasnuvim winuyem POzidriv; 0 — 6umul co uwnuyem
Torx®; e — Oumol ¢ BHYMPEHHUM UWECTNUSDAHHUKOM

Pucynok 4.78 — Yoapnwie 6umer Diamond Impact

Hapsiny ¢ paGounmu HacaakaMu 0.1 2ailKO8EPMO6 WCTIONb3YIOTCS CIIEIy-
IOIIHE NPUHAOIEHCHOCIU:
— Oeparcamens Antishock;
— mopuyossiil kuou Impact Control.
Heporcamenw Antishock (puc. 4.79) ¢ MOCTOSHHBIM MarHUTOM, BHEIIHUM IIIC-
cturpanaukom 1/4” mo ISO 1173 E6.3 nmpennasnaden qis outos Diamond Im-
pact.
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Pucynox 4.79 — Jlepocamens Antishock

Topyoswiti ko Impact Control (puc. 4.80) ¢ mocTossHHBEIM MarauToMm, ISO
1173 E6.3.

Pucynok 4.80 — Topyosutii kmrou Impact Control

TopcuoHmubili 6an UMEET XBOCTOBUK C YMEHBIIEHHBIM TOYHO KaJUOpOBaH-
HBIM JuameTpoM (puc. 4.81). IlosToMy OH 00jamaeT NMPYXKUHAIMM 3PHEKTOM
U aMOPTU3UPYET 4YacTh MepeAaBaeMoil eMmy sHepruu. OH BCTaBISETCS MEXIY
yIapHbIM TalKoBepTOM M OuTOi. B 3aBucMMOCTH OT 3 deKTUBHOrO auaMmerpa
TOPCHOHHBIN Ball MOXKET TMepeaaBaTh Ha OWTY Ooiblliee WM MEHbIIEE YCHIIUE,
JEHCTBYIOLIEE HA Bajl. DTOT MPAKTUYECKUH CIIOCOO UCIOJIB3YETCs Uil €ro MpHuMe-
HEHUS:

BHYMPEHHULL ouamemp pe3vbObl 8UHMA paseH dPGexmusHomy ouamempy
MOPCUOHHO20 8AA.

: j f
¥ : i’
: i

1 - 6cmasnas cexyusi X60CMoOBUKA 015t YOAPHO20 2akogepma, 2 - KaaudpOBaHHbII X60CMOBUK
MOPCUOHA, YMEHbUIEHHDIU 8 Ouamempe (3¢ pexmusHbili ouamemp); 3 - KOHey 01 6CMABKU &
MopYesy1o 20J108KY

Pucynox 4.81 - Topcuonnwiii 6an
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JInsi  BBICOKONPELM3UOHHBIX BUHTOBBIX COEIMHEHHUN COOTBETCTBYIOIIUN
TOPCUOHHBIN Bajl JOJIKEH OBIThH ONPE/IeSIEH METOIOM ITPO0 U OIITHOOK.

Tonosku ons mopyoswix 2aeunvix kuoueli (puc. 4.82). Jlna ynapHbIX rai-
KOBEPTOB HEOOXOAMMBI CIEIUAIIBHBIC YOaponpoulble «mMopyoevle 20J108KU» N3-3a
BBICOKHMX ITHKOBBIX CHJI, TOCTUTAEMbIX BO BpeMsl yAapHOTO 3aBUHYMBaHUs. Tpedy-
IOTCSI «TOPIIOBBIE TOJIOBKU» C COOTBETCTBYIOIIMMHU pa3MepaMH, U3TOTOBJICHHbBIC U3
Ype3BbIYaliHO BBICOKOKAYECTBEHHOIO MaTepuania.

Pucynok 4.82 — I'onosxu 0151 mopyoguix eaeyHulx Kiroyel

Topyosuvle Kkouu 015 2aliko8epmog OTIANYAIOTCS OT COOTBETCTBYIOIIUX PYyY-
HbIX HMHCTPYMEHTOB Kaue€CTBOM M MpOuYHOCThIO. Dopma KiIroua COOTBETCTBYET
dbopme TONOBKM (Trailku), TO €CTh JJIsl IIECTUTPAHHOW TOJIOBKM (Taiiku) Bcerja
MPUMEHSIETCSl IECTUTPAHHUK (a HE JBEHAIUATUTPAHHUK, OOBIYHBIN ISl PYYHBIX
TOPIOBBIX KJItOUEHl). Takue KIoUd OTJIMYAKOTCS OCO00 BBICOKON MPOYHOCTHIO
1 OOJIBINIEH TOJIITUHON CTEHOK, OJIeCTAIee XPOMUPOBAHUE 3/IECh HE JOMYyCKaeTCs,
TaK KaK TBEPAOE XPOMOBOE MOKPHITUE MOXKET PACTPECKAThCS M MPHUBECTH K TO-
BPEKICHUSIM.

Pasmep raiiku mon ko4 (pa3Mep Ta€uHOTO KIII0Ya) MOKA3bIBACT IIUPUHY
pacTBOpa BIJIOYHOTO KJIOYa (Ta€YHOTO KII0YA) WM pa3sMep Tailku Mo KIIK0Y JUIs
TOJIOBKM Kito4a. PazMepsl raeyHbIx Kitoued pa3OMThI Ha KaTETOPUH B COOTBET-
ctBun ¢ DIN ISO 272. CooTBeTcTBUE MEXIY IUAMETPOM PE3bObI U pazMepoM
raeyHoOTo KJIF04a npuBeieHO B Tabule 4.14.

Tabmuua 4.14 — Jluamerpsl pe3bObl U pa3Mepbl TA€YHBIX T'OJOBOK JJISi HUX B COOTBETCTBUHU CO
crangapramu DIN 931, DIN 933, DIN 960, DIN 961

DIN Pa3mep pe3nObI X 1ar pe3p0bl
DIN931 | M4 | M5 | M6 | M8 M10 M12 M16 M20 M24
DIN933 | M4 | M5 | M6 | M8 M10 M12 M16 M20 M24
d | DIN96O | - - - | 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

B=r=|




Ilpeoocmepeosicenue: CneUUANbHBIE BUHTBI MOTYT UMETh OTKJIOHEHUS OT
CTaHapTOB.

ToprioBbic TOJIOBKM (PHKCHPYIOTCS B KBaJpaTHOM BEIYIIIEM XBOCTOBHKE
MIPEIOXPAHUTEILHBIM MTU(TOM U PE3MHOBBIM KOJIBIIOM, TMOANPYKHHCHHBIM CTO-
MTOPHBIM IITH(GTOM KU ITAPUKOBOM 3aIICIIKOM.

XBocTOBMKH. BCcTaBHasT CEKIMS XBOCTOBHKA — 3TO YacTh OWTHI MIIA TOJIOB-
KA JUIA TakKOBEpPTa, KOTOpash BCTABISICTCS B JIEpXKATENbh OWTHl WM MPUBOIHYIO
BBIXOJTHYIO CEKITHIO raiikoBepra. Hanbosee 4acTo UCmob3yeMble THITHI XBOCTOBH-
KOB (puc. 4.83):

o 1/4" — wecmuepannwiii;
o 1/2", 3/4" —keadpamnubiil.

[ToMuMO cTaHIAPTU30BAHHBIX HA MEXKIYHAPOJHOM YPOBHE MOjENed OT-
JIeIbHBIC TPOU3BOIUTENMN MPEIIaratoT ClelUaibHbIe BUIbl XBOCTOBUKOB, MPUMeE-
HSIEMbIE C COOTBETCTBYIOIIMMHU BUHTamu. [lepen pabGoToii HE0OX0IUMO BHUMA-
TEJIbHO M3YUUTh CIIMCOK aKCECCyapoB MPOU3BOIUTEINS, TaK KaK «HEPOIHBIC» XBO-
CTOBUKU MOTYT TIOBPEIUTh JEPKATEIb HHCTPYMEHTA.

Bo Bcem mupe caMbIMU TOMYJISIPHBIMU SBJISIOTCS OUTHI C IIECTUTPAHHBIM
XBOCTOBHKOM Ha 1/4", paznuyatomuecs cnoco0om ¢GuKcaiu — ¢ MOMOIIBIO TPY-
YKUHHOTO CTOTIOPHOTO KOJIBIIA MJTH C TIOMOIIBIO TITIapHKa.

Bumout o5 npysicunnozo Koibya He 3aKpenisliomcs 8 0epircamesisix ¢ umapu-
kosoul Quxcayuei. bumuol ¢ wapuxosotl uxcayueil npu nonvimMKe 3axCamv Ux 8
depoicamerie ¢ NPYHCUHHBIM KOJIbYOM MOZYHL 3ACMPAMb «HA2LYX0» (0e3 803MOdHC-
HOCMU NOCAE0YIOue20 U3BNEeHeHUS).

wecmuzpannwtii: 1 - 3 um; 2 -4 mm; 3- 5,5 mum; 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

Pucynox 4.83 — Xeocmosuxu dbum ons eatikosepma
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buma ona eatikosepma noocoeounsemcs K 31eKMpOUHCmMpymenmy oo
HENOCPEACTBEHHO C IOMOIIBI0 IIECTUTPAHHOIO XBOCTOBUKAa B CBEPJIMIIBHOM
naTpoHe, JINOO MpHU MOMOIIY NPUCTIOCOOTIEHUS AJI KPETJICHUS] OCHACTKH, KOTOPOe
MOKET ObITh KOMIIOHEHTOM 3JIEKTPOMHCTPYMEHTA WM JONOJHUTEIBHON OCHACT-
KOM.

VYcranaBnuBaemas CMEHHasi OCHAcTKa Ul yJIapHbIX FailkoBEpTOB (CMEHHbBIE
TOPLOBBIE TOJIOBKHM) YAEpKUBAETCS HAa NPUBOJHOM IIMHUHJENE MPU MOMOIIU
IPEeIOXPAHUTEIHLHOTO MTH(PTA U PUKCUPYETCS TMPU MOMOIIHM PE3UNHOBOTO CTOIOP-
HOTO KOJbIa (puc. 4.84). Mexny Tem QuKcanus HOANPYKUHEHHBIM MITH(TOM
npeacTaBisieT co00i MPakTUYHOE PelLIeHHE.

-

CH ®

1 2

1 - noonpysrcunennvlll cmonopuslil wimugm; 2 - wapukosas 3aujeaxa (UapuxKosslii (puxca-
mop), 3 - npedoxpanumenvhwiil wmugm, 4 - peaunosoe KoIbyo

Pl/lcyHOK 4.84 - @ukcauu}z CMEHHbIX MOPYUOBbLX 2OI0B0K HA K6a()pamHOM Xeocmoseuke

4.5.3 Oukcanyus BUHTOBBIX COeIUHEHMI

[Ton Bo3aeiicTBHEM HEOIArOMPUATHBIX YCIOBHU JKCIUTyaTalld BUHTOBBIC
COEIMHEHMSI MOTYT OClIa0uThCs (CaMOOTBHMHUYMBATHCS). B 3TOM ciiydae mepecraer
paboTaTh CHIIOBOE 3aMBIKaHHE, KOTOPOE B HOPMAIbHBIX YCIOBHSIX MPUHUMACT
JEHCTBYIONME HA COCIMHEHHBIC JETAIN CUJIbl. DTH CUJIbl HAUMHAIOT JEHCTBOBATH
Ha BUHT B BHJI€ CpE3alolleil Harpy3kd M MOTYT MPHUBECTH K €ro pa3pylieHUIO.
OcnabyeHnIo COeIMHEHUsI CIOCOOCTBYIOT:

— subpayuu,

— 3HaKonepemMeHHas Hacpy3Ka;
— memnepamypHoe pacuiuperue,
— cmAamue mamepuana.

[IpennocsuIkoi Ui 3alUThl COCTUHEHHs] OT OCialJeHUs SIBISETCS Ipa-
BUJIBHBIA BHIOOpP pa3MepOB BHHTOB U MPABHILHBIA MOMEHT 3aTsDKKH. [Ipu BBITION-
HEHUM JTUX YCIOBUHN 3 (EKTUBHYIO 3aIIUTy OOECHEUYMBAIOT JOIMOJHUTEIbHbIC
MEpBI, KOTOPHIE OCHOBBIBAIOTCS] HA OJTHOM M3 CIIEAYIOIIUX METO/I0B:

— aodee3uonHoe cyenienue (Kieesoe coeOuHeHue),
— Cuno8oe 3aMbiKaHue,
— 2eomempuyecKoe 3amMblKanue (63aumnoe cyenyenue).
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Paznmuunbie metonmbl ¢uKkcanuu BUHTA (QYHKIHOHHPYIOT —CICAYIOIIAM
obpazom:

Qukcayusa ¢ nomMowwio Kieeeo2o COeOUHeHus Ha OCHOBE aJre3MOHHOTO
CIEIUICHHS TOKa3aHa Ha pucyHke 4.85a. OHa BBINOIHAETCS C MCHOJb30BaHUEM
NOAXOMSIINUX KIIEAIIMX BELIECTB, KOTOPbIE HAJ0 HAHOCUTh Ha Pe3n0y mepen
3aBUHYMBAHUEM U KOTOpPbBIE 3aTBEPAEBAIOT MOCIe 3aTaruBanusd. Kieu moryt takxe
NPUMEHSTHCA B BUAEC MUKPOMHKAICYJIMPOBAHHOIO MOKPHITUA Ha BHUHTE. [Ipu uc-
MOJIb30BAaHUU (PUKCAIIMM C TIOMOIIBIO AATE3MOHHOTO CICTUICHHS TpeOyeMbIi
MOMEHT 3aTSKKH MOXET HECKOJIbKO yBeNWuuThcs. [Ipu OTKpydMBaHMM BUHTA
(raifku) KJIeeBOil pa3pyIiiaercs.

Qukcayua ¢ noMowpio cun08020 3amvikanusa. OCHOBaHA Ha YNPYrou
nedopMari KpeTeKHbIX JJIEMEHTOB TPH 3aTATUBAHWHM CTOTIOPHBIX 3JIEMEHTOB.
brnaronaps et koahGUIIMEHT TPEHUsT YBEIMYUBACTCS HACTOJILKO, YTO CAMOIIPOU3-
BOJIbHOE OCJIa0JIeHUE COEAUHEHUs HCKIoyaeTcs. K CTaHmapTHBIM CTOMOPHBIM
AJIIEMEHTaM OTHOCSITCSI:

— cmonopHuvle npydicurHvle Koavya (watiovl I posepa) (puc. 4.856),
— ynpyeoii cmonopHtule eauxu (puc. 4.856);
— Kommpeatiku (puc. 4.852).

3akpyuuBaHHE JIByX TaeK (Taiku ¥ KOHTPraKu) B TPOTHUBOIOJIONKHBIX
HaIpaBJICHUSX TaKXke 00ecTeunBaeT HaJSKHYIO 3alIUTy COSAUHEHUs OT ociabiie-
HUS; IPU 3TOM HEOOXOAMMO J03MPOBaTh MOMEHT 3aTSKKU, YTOObI HE MOBPEIUTH
pe3b0y BUHTA (IIIMUIIBKH).

[Ipumenenue neopMHpPyEMBbIX CTOMOPHBIX JIEMEHTOB MOXKET YBEIMYUTH
TpeOyeMbIii MOMEHT 3aTSKKH.

B OonpmuHCTBE Cciy4yaeB MpU MPUHYIUTEIBHOM OCIA0JIEHUH COEIUHEHUS
CTOTIOPHBIN 3JIEMEHT MOBPEKIAETCS U HE MOMJIEKUT MOBTOPHOMY HCIIOIb30BAHUIO
(3aBHCHUT OT THMA PUKCALIUN).

QDukcayus c nomowwvio 63auUMHO20 cyenienus. Jjis Toro Buna pukcanun
OOBIYHO TPeOYIOTCS ClelMaIbHbIe BUHTHI M TFaku. TUNUYHBIA METON (pUKCALUU
IpU MOMOIIH 63AUMHO20 CYyenjeHus — 3TO UCIOJb30BaHUE IITUIMHTA B MPOCBEP-
JICHHOM II0 JMaroHajd BUHTE BMECTE C KOPOHYATOM TaukoW. BuHTHI, pac-
MOJIOKEHHBIE OKOJIO KpaeB 00padaThiBaEMOM eTalld, MOTYT OBITh 3a(DMKCUPOBAHbI
MOJHSTHIMUA BBEPX CTOMOPHBIMHU IIaH0aMHU.

OUKCUPYIOUIUE PJIEMEHTHI ¢ B3AMMHBIM CHEIUVICHHEM HE U3MEHSIOT He00Xo-
JUMBIN KPYTSIIMIA MOMEHT 3aTsDKKU. OJTHAKO B 3TOM CIy4ae MOXET MOTpeOoBaTh-
csi, YTOOBI BUHT U Taiika ObLIM PacIoJIOKEHBI M0 OTHOIICHUIO JIPYT K APYTY OCO-
ObIM 00pazoM.

K cranmapTHBIM CTONOPHBIM 3JIEMEHTAM OTHOCSITCS:

— cmonopHvle watiowvl (puc. 4.850);
— nposonounblil huxcamop (puc. 4.85e);
— KOpoHuamvle 2atiku co wniunmom (puc. 4.85ic).
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CromnopHbIe 3JIEMEHTHI ¢ TEOMETPUICCKUM 3aMbIKAHUEM HE BIUSIOT HA Tpe-
OyeMbIii MOMEHT 3aTSDKKH, OJJHAKO MOTYT MOTPeOOBaTh OIMPENEICHHOTO PACIOJIo-
KCHUS BUHTA WJIU TalKH.

B GonpmmHCTBE CilydaeB NpH MPUHYAUTEILHOM OCJIA0JICHUN COCIMHCHHUS
CTOIIOPHBIHN AJIEMEHT MOBPEKIACTCS U HE MOJICKHUT TIOBTOPHOMY UCTIOIB30BaHUIO
(3aBUCHUT OT THMA (HUKCAIIUHN).

a)
e Lo
0) 6)
o i
e
r -
L L }
/4
9) e
Kleesoe coeOuHeHue: a - MUKPOUHKANCYIUPOBAHHBLIL Kilell, CUI060¢e 3aMblKanue: 6 - npy-
JHCUHHOE KOIbYO, 6 - YAPY2ds CMONOPHAs 2aliKa, 2 - KOHMP2auKa, 63aUMHOe ClenieHue:
0 - CMonopHas wanbda, e — nPoBoJIOYHbIL PUKCAMOP, HC - KOPOHUAMAsL 2AUKA CO WNTUHIMOM
Pucynox 4.85 - Qukcayus sunmoswix coeouHenutl
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4.5.4 3akpenis oMl MaTepuaJa 5
3aoanue 5.1
l. YcTaHoBHUTE COOTBETCTBHE:

1. YcraHoBUTE COOTBETCTBUE (CTpEJIKaMHU) MEXKIY BHUJAOM BUHTA U 00JIACTHIO €0
MIPUMEHEHUS TP MOHTAXKE METAJTIOKOHCTPYKIIUA:

Bupg BunTa O6nacTh IPUMEHEHUS

1. Camonape3arouiuii BUHT A. B MammHOCTpOEHHHM M TPaHCIIOPT-
HOM MAallIMHOCTPOEHUHU

2. PacniopHbIil BUHT b. list coenuHeHrs TOHKOCTEHHBIX Me-
TAUIMYECKUX JIUCTOB

3. UHCTpyMEHTaIbHBIN BUHT B. Tloutu BO Bcex 00JacTAX MPOU3BOJI-
CTBa TEXHUKU

I'. Tonpko mpu MOHTa)K€ KOHCTPYKLUU
JUISL XUMUYECKOW MPOMBIIIUIEHHOCTH

Otset: | 1
2
3

1344

2. IlpuBenute B COOTBETCTBUE (CTpesKaMu) BUJ (UKCAIMU U IPUMEHSIEMBbIE dJie-
MEHThI (PUKCALIMK BUHTA!

Buo duxcayuu Onemenm huxcayuu sunma

1. A. CronopHas miaii6a

O _0O

2. b. Knesmee Bemectso
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3. B. IIpyXrHHO€E KOJIBIIO
4. I'. [TpoBonOUHBIH puKCaTOP
S. J1. KonTpraiika

Il. Pabora ¢ Tabaumen:

OTtBeT:

R

1. B xononke 3 tabnuipl 1 AOMOMHUTE TPEATIOKEHUE HEJ0CTaroNe nadopmaru-

(v

eil:
Tabmuma 1
Coenunenue | Tum OCHOBBI Oco0eHHOCTH BUHTOBOT'O COETMHEHUSI
1 2 3
Bunrosoe Msrkas [Ipu pabore ¢ MATKOM OCHOBOW HEOOXOIUMO
OrpaHUYUBATh
Kectkas [Ipu pabore c KECTKOH OCHOBOM HEOOXOIMMO

OTpaHNYHBATDb
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2. B konoHke 2 Ta0nuupl 2 3aMUIINTE MaTepHaibl Ui (PUKCAIIMHM BHUHTOBOTO
COEJIMHEHMSI B 3aBUCUMOCTHU OT M€T0J1a (PMKCALMU BUHTOBOT'O COEIUHEHUS:

Tab6muna 2
Memoo ¢uxcayuu Mamepuan onsa ¢puxcayuu
1 2
dukcaius ¢ MOMOIIBIO KIEEBOTO CO- 1)
CIMHCHUS
dukcanus ¢ MOMOMIBIO CHIIOBOTO 3aMbl- | 1)
KaHUS 2)
3)
duKcarys ¢ MoMOIIBI0 B3aUMHOTO 1)
CLIETJICHUS 2)
3)

I11. BbiOepuTe HECKOJIbKO NPABUJILHBIX OTBETOB U 00BeIUTE:
1. Buipl BUHTOB, IPUMEHSIEMBIX TP MOHTA)KE METAUIOKOHCTPYKITHH:

a) CcaMOHape3alollue BUHTHI;
0) pacnopHbI€ BUHTHI;
B) HWHCTPYMCHTAJIbHBIC BUHTHI.
OtBer:

2. Top1ii0BbI€ TOJOBKU B KBAJPATHOM BEIYIIIEM XBOCTOBUKE raifkoBepTa (hUKCH-
PYIOTCS C TIOMOILIBIO:

a) TMPeIOXpPaHUTEIBHOTO MTU(TA U PE3UHOBOTO KOJBIIA;
0) TOANMPYKUHEHHOTO CTOTIOPHOTO MTU(]PTA;
B) IIAPUKOBOM 3aIIEIKH.
Otser:

V. [IpoaoskuTe NpeasioKeHue:

1. KpyTsimuit MOMEHT — 3TO CuJia, KOTOpasi iepeaeTcs Ha MpeaMeT (BUHT) C MO-
MOIIIbIO

2. Bo BpeMsi 3aBUHYMBAHUSI KPENEXKHBIX JI€TAJIEH BCE CUIIBI IEPEAAKOTCS

3. KpyTsuuii MOMEHT NPUKIIAbIBAETCS K BAHTOBOMY COEIMHEHUIO ITyTEM HC-
IIOJIb30BAHUS
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4. K npuHaIeKHOCTAM JIJIsl yIapHBIX FailkOBEPTOB OTHOCSITCS:

5. 'alikoBEpPTOM C OrpaHUYEHUEM KPYTSIIETO MOMEHTA MOKHO MOHTHPOBATH IIIYy-
PYIIBI PA3IUYHBIX U

V. lonoJiHuTE MpeaioKeHne HelocTawieil uHgopmanmnei:

1. butsl JIIA FaﬁKOBepTOB MOACOCOUHATIOTCS K 3JICKTPOUHCTPYMCHTY C IIOMOIIBIO
B CBCPJIMJIBHOM IIaTPOHC, 00 IIpHu IIOMO-

I

2. raﬁKOBepTOM Ha3bIBACTCA HHCTPYMCHT, CIICIHAJIBHO HpC,Z[HaBHa‘ICHHBIﬁ JJIs1
nIn

3. Hacanku B raifkoBepTax CiIy>kat JiJIsl Iepeiadu
Ha BUHT.

4. peumymiectBoM ymapHoro raiikoepra GDX 18 V-EC Professional sieisercst
HAJTHYHUC naTpoHa.

5. 'Y ynapHbIX ralKOBEPTOB KPYTAILIUKA MOMEHT HE , @ IEUCTBYET
Ha BHUHTOBOE COCOUHEHHE C IIOMOLIBIO IOBTOPSEMBIX

6. B ynapaowm raiikopepre GDX 18V-EC Professional komOuHMpoBaHHBIN TATPOH
MI03BOJICT YCTaHABIIUBATH C Hapy>KHBIM Ye-
ThIpEXTpaHHUKOM 1/2" n C BHYTPEHHHUM IIECTUTPAHHUKOM 1/4" .

7. B ynapuowm raiikosépre GDX 18 V-EC Professional ucnons3yercs
AKKyMYJISITOP.

V1. BoiOepuTe 01UH NPABUIbHBII OTBET U 00BeAUTE:
1. Hacagku nepenatot ycuiive OT ralkoBepTa Ha BUHT:

a) TOCTyIHaTelbHOE; 0) BpalaTeIbHOE;

B) yAapHoe.
Otger:
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VII. Bei0epuTe HECKOJIbKO NPaBUJIBLHBIX OTBETOB M 00BeAUTE:
1 . MeToabl BUHTOBOI'O COEIMHEHUS:

a) pe3p0OBOE COCMTMHEHHUE C OTPAaHUYCHUEM TI0 IITUPUHE;
0) pe3pOOBOE COSTMHEHHE C OTPaHUYEHUEM T10 TTyOHHE;
B) pe3b0OBOE COCMMHEHUE C OTPAaHUYCHUEM IIIUPUHBI U TITyOHHBL,
r) pe3p0OBOE COCNMHEHUE C OTPAHUYCHHUEM KPYTSIIETO MOMEHTA.

OrtBer:

VIII. Pabora ¢ pucyHkom:

1. Ha pucyHke «PexuM MATKOro 3aBUHYMBAHUS) MTOJIUIINTE BUJI MaTEpUAIIA,
o0o3HaueHHble nudppamu 1 u 2.

1- 2—

Peorcum maexoeo 3a8unyusaniis
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4.5.5 IIpoBepka cTeneHHu yCBOCHHS MaTepHaJia 5

3aoanue 5.2

|. PaboTa ¢ pucyHkamm:

1. Ha pucynke «PexuM KeCTKOro 3aBUHYMBAHUSD) MTOAIUIINTE BUJI MAaTEpUAIIA,
o0o3HaueHHble nudpamu 1 u 2.

Peorcum sicecmrozo 3a8unuusaHUs

2. Ilo pucynkawm a, 0, B, T, 1, €, )k «DuKcalus BUHTOBBIX COSIUHESHUI» OMPEIeIIH-
T€ METOJIbI (PUKCAIIUA BUHTA U TTOAMHUIITUTE UX COOTBETCTBEHHO.

6) 6) 2)
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1KY/

v
9) e)

Dukcayusi BUHMOBLIX COCOUHEHULL

I1. lomosinnTe NpeasioxkeHne HeaocTawieii uHGopManmei:

1. BuHTOBOE COEMHEHME SIBIIAETCS CIIOCOOOM COCIMHEHUS /e~
TaJiel ¢ BO3MOKHOCTBIO UX 0e3 pa3pylIeHUs WIN NOBPEKICHUS
COCIMHUTEIBHOTO DJIEMEHTA U COSIUHIEMBIX JICTaJICH.

2. bUTBI NPUMEHSIOT JJIs1 BUHTOB C , UIA-
1IEM, BHYTPCHHUM

I11. IIpogoskuTe MpeasioxeHue:

1. CTaHI[apTHLIM COCANHUTCIIbHBIM 3JICMCHTOM IIPHM BUHTOBOM COCAMHCHHU SBJLA-
CTCA

2. ['ailkoBEPT, KPYTALIMHA MOMEHT KOTOPOT'O YBEIUYUBAETCS HE MTOCTOSHHO, a BbI-
TIOJIHSIFOTCS TOBTOPSIEMBIE «yAAPHO-BPAILIATEIIbHBIE JEUCTBUS HA3bIBACTCS
TaluKOBEPTOM.
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3. Pa3nuuaroT ralkoBepThI:

V. BbiOepuTe 01UH NPaBUWIbHBII OTBET U 00BeMTE:
1. JI;1st yiapHBIX TaWKOBEPTOB PaCIOPHBIC BUHTHI IPUMEHSITH:

a) MOXHO; 0) Hemb3s.
Ortser:

V. Bblﬁepl/lTe HECKOJIBKO MIPpaBUJbHBLIX OTBETOB U OﬁBe)II/ITe:

1. Tlpu MOHTaXHBIX paboTax ¢ NpUMEHEHUEM yJapHbIX raiikopeptoB He wc-
IIOJIB3YIOT HACAIKHU:
2.

a) TOHKOCTCHHBIE, 0) C YCUJICHHBIMHU CTCHKAMU;
B) TJISHIIEBBIE C XpPOMUPOBaH-
HBIM TOKPBITHEM.

OrtBeT:
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4.6 MoayJb 6 «KAKKYMYJIITOPHBbIE niepdopaTopbi»

YueOHblii MaTepuaJ 6

4.6.1 O0mme cBeeHus 0 neppoparopax

Ilepgpopamop — cBepauiibHas MallivHa, 00ecIeYrBaloNIas HapsAy ¢ Bpale-
HUEM pabovyero MHCTPYMEHTa ero MpoJI0JibHO-0ceBoe NBIKeHue. [lepBrie mepdo-
paTopel ObuTM pa3paboTansl B 1851 rogy cnenmanbHO JUIsl TOPHOAOOBIBAIOLIEH
npoMblIUIeHHOCTU. B 1932 rony mosiBUiICS MEpBBIA ANEKTPUUECKUI OTOOMHBIN
MOJIOTOK, HE UMEIOIINIA aHATIOTOB B MHUPE.

3a 82 roma (1932 - 2014 rr.) HaKOIUICH OIBIT MPOU3BOJCTBA OTOOHHBIX
MOJIOTKOB M TiepdoparopoB Bosch mis mpodeccrnoHanbHOTO M HMPOMBIIUICHHOTO
UCIIOJIb30BaHUS.

B tabnune 4.15 oTpakeHbl OCHOBHBIE STallbl BHEApPEHHUS MephopaTopos,
OTOOMHBIX MOJIOTKOB U OeToHOJIOMOB Bosch.

Tabnuna 4.15 — OcHoBHBIE 3Talbl BHEAPEHUS aKKyMYJISTOPHBIX NIeppopaTopos

l'on HNucTpymeHT Ornucanue

GBH 24 VRE Professional

I[TepBblii B MUpe aKKyMYJISATOPHBIH nepdopaTop ¢ narpo-
Hom SDS-plus: sueprus yuapa 1,3 Jx; morpedisiemast
MoiHocTh 350 Bt; muranue 24 B; émxocts NiCd akkymy-
nsTopa 3 A-4; HOMUHANIbHOE YKciio 00opoToB 1000 MHH L
yactoTa ynapos 4400 Mun; muamerp cepieHus B 6eTOHe
4-20 mMm; Macca 3,8 KT.

1984

GBH 36 V-LI Professional

[TepBblii aKKYMYJIATOPHBIN epdopaTop ¢ MOLUTHOCTHIO, KaK
y MHCTPYMEHTA C CeTeBbIM NuTanueM: narpon SDS-plus:
sHeprus yaapa 2,8 Jx; norpebisiemast momuocTh 600 BT;
nutanue 36 B; émkocts LI akkymymsitopa 4 A-4; HOMH-
g HAJIBLHOE YHCII0 060poToB 960 MUHY; yacToTa yaapoB
@ 4260 MuH; mEameTp cBepieHus B 6eToHe 4-26 MM; Macca

4.4 kr.

2005

Mownocms nepgpopamopa onpenensieTcs sHepruei yaapa (B I3KOYJIAX).

LDicoyns — eguHUIIA U3MEPEHUST SHEPTUM €IMHUYHOTO yaapa y nepdoparo-
poB U O0TOOHHBIX MOJOTKOB. [Ipumep: rpy3 maccoit 100 r magaeT ¢ BHICOTHI 1 M.
[Tpu coymapenuu rpy3a ¢ 3eMJIeil BBIICISETCS YHEPTHUs, HAKOTUICHHAS] U3-3a YCKO-
peHws cBOOOIHOTO MajeHus, B pasmepe 1 JIx (puc. 4.86).
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Pucynox 4.86 — Duepeus edunuynoeo yoapa nepgopamopa

OYHKIIMU 0OBIYHOTO CBEPIMWIHLHOTO YCTPOIMCTBA UK ITyPYHOBEPTA SBIISIOT-
cs s mepdopaTopoB BCIIOMOTATENBHBIMU. bonbuiue nepgopamopsl SABISIOTCS
YCTPONCTBAMH 1I€JIEBOT'0 HA3HAYCHUS U TIOJIXOJIAT TOJIBKO 0Ji51 YOAPHO20 C8epleHUs
u 0onbeHus.

TunuaHeIM TPUMEHEHUEM YOapHOo20 ceepiieHuss nepdoparopom sBISETCS
MIPOU3BOJICTBO 0mEepcmuil noo 0rbelb 8 MBEPOLIX CMPOUMETbHLIX Mamepualax,
MAaKux Kax OemoH, npupoOublll KAMEHb, CUTUKAMHbII KUPNUY.

Ilpu omxknouennom yoapnom mexanuzme 1nephopaTop MOXKET HCIOIb30-
BaTbCs KAK Openb, a npu OMKIOYEHHOM 8pAUiamenbHOM Mexanusme — Kak omooii-
Hblil Mos10moK. YacToTy BpallleHHs UHCTPYMEHTA B CHITY yAapa ¢ TTIOMOIIIBIO JJIeK-
TPOHHOW CHCTEMBI YIPaBJICHUS MOXHO HU3MEHSTh B 3aBHCHUMOCTH OT CBOMCTB
oOpabaTpiBaeMOro Marepuarna.

st cozmaHus MMIyJIbCa, HAMPABJICHHOTO B CTOPOHY 0O0pabaThiBaeMoro
MaTepHuaia, UCIHOJIb3yeTCs SJICKTPOMATHUTHBIA WJIM TTHEBMATHUYECKUN Mexanusm
(oOpaTHOE IBMKEHHE MPOUCXOIUT 33 CUET YIPYTMX CBOMCTB 00pabaThIBa€MOTO
Matepuana). [1o ycTpolcTBY U TPUMEHEHUIO UMEET PSifl CXOJACTB C OpPenbio.

[Tepdhopatopsl OTAUYAOTCS OT JAPYTUX CBEPIMIBHBIX WHCTPYMEHTOB yoap-
HbIM MEXAHU3MOM C OYCHb BBICOKOW CHUJIOW €IMHUYHOTO yniapa MpH HEe3HAUNTENb-
HOM 4acTOTe yJIapOB U CHEeYUATIbHbIM adanmepom JJisi MOHTaXa pabounux HacaJoK
(17151 IPOJIOJTBHOTO TIEPEABHIKCHHMS ).

Ilepgpopamopur Bosch mo3BosisoT jierko, ObicTpo ¥ 3)(HEKTUBHO BHITION-
HATb yOapHoe ceéeplieHue 8 Oemone U KUPNUYHOU KIAaoKe, UCKYCCMBEHHOM U Npu-
POOHOM KamHe, 00nbieHue u 00bIUHOe c8epileHUue Ul 3a8UHYUBAHUE ULYPYHO8 NPU
Qunuwrom monmasice. Ilepgpopamoper Bosch MokHO mpuUMEHSTH IS CcHAmMus
Cmapou Kepamuueckol NIUMmKY, NPOOUBAHUs KAOENbHbIX KAHANO08, YCMPOUCMEd
O0p030 U HUW, C8epJleHUss OMBEPCMULL «NO0 PO3emKU» C TIOMOIIBIO TBEPIOCIIIaB-
HBIX KOPOHOK OO0JBIIOT0 AuamMeTpa (CTaHaapT AJisd pO3eTKU 68-79 MM).

Yoapuuviii mexanusm nepghopamopos. llepdopaTtop mMeeT BCTPOCHHBIH
YOapuwill Mexanusm. JHEPTHs yAapa He 3aBUCUT OT ycwiausa Haxuma. [lepdopato-
pbI TeM 3D PeKTUBHEN, YEM TBEpIKE KaMEHb, B KOTOPOM CBEPIIUTCSI OTBEPCTHUE.
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Konctpykuus u meron paboTel mnephopaTOPHOTO YOApHO20 Mexanuzma
MPUHIIMITHAIBHO OTJIMYAETCS OT PACTPOBBIX yIapHBIX MexaHU3MoB. [lepdopaTop-
HbIE YJIapHBIE MEXaHU3MBbI UMEIOM CIONHCHOEe CmpoeHue U SBISITCs 0osee Aopo-
eumu. Cpeiu 0CHOBHbIX OMAUYUL MOKHO BBIJICIUTh OMHOCUMENLHO 8bICOKYIO CUTLY
npu eounuyHom yoape. 1o 3Tol mpudMHE AJI1 TOCTHXKEHHUS HEOOXOAUMBIX TpaK-
TUYECKUX PEe3yJIbTaTOB TPeOyeTCs Oojiee HU3KAS YOAPHAS YACMOMA, YTO BMECTE
¢ GYHKIMOHAIBHBIMUA XapaKTEPUCTUKAMU MepdOpaTOPHOro yAAPHOIO MEXaHU3Ma
00YyCIOBIIUBAET OMHOCUMENbHO HUSKULL YPOBEHb PAOOYUX ULYMOS.

Kpome 3Toro, naHHblii MEXaHH3M OTJIMYAETCS HU3KOW 4YacTOTOW paboumx
IIyMOB, 00Jiee IPUATHOM HA CIyX, YEM BBICOKHE YaCTOTHI.

Yoapuvie mexanuzmvl, TPUMEHSIEMBbIE B JJICKTPUUYECKUX HWHCTPYMEHTAX,
MO>KHO TOAPAa3IeIUTh Ha:

— MexaHuuecKkue yoapuble Mexanusmol,
— nHesMamuieckue yOapHvle MexaHu3mbl.

Mexanuueckuii yoaprnulii mexanuzm. Mexannyeckue yaapHble MEXaHU3MBbI
SBIISAIOTCA SKOHOMHYHBIMHU YCTPOMCTBAMM JUIsi 0Opa3oBaHUs yJApHOTO YCHIIHS,
P STOM CO37aBaeMasi UMM yAapHasi YHEpPTHsl BBIIIE, YEM B PAaCTPOBBIX yAapHBIX
Mexann3max. Kak npaBuiio, 1aHHbIE MEXaHU3MBI UCIIOJIb3YETCS B yCTPOUCTBAX IS
00pabomxu 6emoHHbIX MAMepUaIo8 C y4eTOM ONTUMAIBHOTO COOTHOIIEHUS TICHBI
U Ka4ecTBa, HalIpUMep, JJ1s1 OBITOBBIX PEMOHTHBIX padoT.

Ipunyun pabomuvl mexanuuecko2o yoapHo2o mexanusma. B kauecTBe mexa-
HUYECKUX YyIApHBIX MEXaHW3MOB HCIOJIb3YIOTCS TaK Ha3bIBa€MbIE MPY>KUHHBIC
yJIapHble MeXaHu3Mbl (puc. 4.87). Ilpu 3TOM 3eMEHT U3 MPYKUHHOM CTalld MPH-
BOJUTCA B MOCTYIATEIBHOE U OOPATHOE ABUKEHHUE C MOMOIIBIO KCIIECHTPUKOBOTO
npuBoaa. [IpyxuHa nepeaBuraer cBoOOOAHYIO Maccy (yIapHble IOPITHU) BIIepes U
Ha3aJl B MPOJOJIBLHOM HampaBiieHuu. [Ipu oOpaTHOM MBMKEHUU TIEpelaHHas yaap-
HBIMH TIOPIITHSAMHU HEPTHUSI HAKATUTMBACTCS B TIPY)KUHE U CYMMHUPYETCS C TIOCTYyTIa-
TENbHBIM JBWKEHHEM Briepen. brmarogaps tTakomy camoycunuteabHOMY 3G eKTy
U CBOOOJAHOMY TMEPEIBMKEHUIO YAAPHBIX MOPLIHEH MEXaHWYECKHM yIapHBbIM Me-
XaHU3M OTJIMYAETCS 8bICOKOU CUNOU OOUHOUHO20 yOapa.

B oTnmumne oT pacTpoBOT0 MEXaHHU3Ma MexaHuyeckoe pacyenienue YOapHvix
nopuiHel U NPUBOOHOU NPYIHCUHBL OOECTICUNBACT dhhexmusHoe ceepieHue npu He-
3HAYUMENbHOM OAGNIeHUU NPUNCUMA, YMO 3HAYUMENILHO YRpowaem pabomy noib-
3068amesl.

N3-3a MHEpLUMOHHOW CWJIBI, BO3JECUCTBYIOIIEH HA MEXAHUYECKMU YyIapHBIN
MEXaHU3M, YCTPOMCTBA JIAaHHOTO THIA HCIOJIL3YIOTCI B OTHOCUTEIHLHO KOMITAKT-
HBIX niepdoparopax. B nepgopamopax ¢ pabouum eéecom eviuie 2 K2 mexaHuue-
CKuil yoapuwii mexanusm ¢ gvicokum KII/] peanuzoeams 0ocmamouno cioxcHo.

s 5pPexTuBHOM paboThl yOapHo20 MexaHusma KOHCMPYKYus 015 Kpenjie-
HUsL cepiia 00JIICHA 0becneuusams NPOOOabHOe 08UdICeHUe padboyell HACAOKU.
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yAQpHOe ABUXEHNE ' o BO3BPATHOE ABUKEHUE

SP=

a) 0)

a — yoapmnoe ogudicenue: 1—noosudicnas obxcumka, 2—yoapuas mpyoxa,; 3—yOapHulil MOLO-
MOK, 4— 3KcYeHmpuKo8ulil Npusoo, 5— NPYACUHa (01 MAIMHUKOBO20 O8UdICeHUs); O — obpam-
Hoe (8038pammuoe) osudicenue

Pucynox 4.87 — I[lpunyun pabomul npys*CUHHO20 YOAPHOSO MEXAHUIMA

Ileppopamopvr ¢ nneemamuueckum yoapuvim mexanuzmom. Eciau nues-
mMamuyeckull yOapHullil MexaHu3m TPUBOJIUTCA B O8UJICEHUE DIeKMPUYECKUM O08U-
eamenem, €ro Ha3bIBAIOT 2JIEKMPONHEBMAMUYECKUM YOAPHLIM _MEeXaHU3MOM.
[THeBMaTHYeCKHE yaapHbIE MEXaHU3MBI OTIMYAIOTCS ONTUMATBHBIM COOTHOIIICHH-
€M II€HA/KaueCTBO U B8bICOKUM YOAPHBIM YCUIUEeM, SHAYUTEIBHO MPEBBIMIAIOIIUM
MOKa3aTeIM MEXaHNYECKHUX yIapHBIX MEXaHU3MOB. Y IapHbIE MEXaHU3MbI TaHHOTO
THUIIa UCTIOJIB3YIOTCS I 00padomKu OemoHHbIX MAmMepualos, ceepieHusi omeep-
cmuti 6onbuioco ouamempa W (WIU) YACMO20 U OJUMENbHO2O UCHOIb308AHUS
(BBICOKAs yCTOMYMBOCTD K JUIUTEIIBHBIM Harpy3kam). Bee mepdopatopsl B BeCOBOM
Kjacce ot 2 10 11 Kr B MPOMBINITIEHHBIX 00JaCTsIX MPUMEHEHUsI CHA0KEHbI nHeg-
mMamuueckumu yoaproimu mexanusmamu. Ceeprenue OCYIECTBISECTCS CIELHU-
ABHBIMU CBEPJIAMH, WX €IlIe HA3bIBAIOT Oypamu. Paznuya mexny OypoM U 0ObIY-
HBIM CBEPJIOM B Hanauke U Xocmosuxke —y OypoB UAET CHEIHATbHBIN XBOCTOBUK
JUTSL KpeTUIeH s, OH ObIBaeT ¢ AByX BuaoB: SDS-plus u SDS-max.

[lepdopaTopsl ¢ MHEBMAaTHYECKUM MPHUHIMIIOM YyAapa MOAPa3IEIsIIOTCS
Ha 00HO-, 08YX- U MPexXpedHcuUMHble.

llepsviii pescum — ceeprenue ¢ yoapom. ITO OCHOBHOWU PEXKUM pabOThHI
nepdoparopa, ero UCHOIb3YIOT MPU CBEPJICHUM Oypamu OeToHa, KMUpIUYya U ApY-
roro kaMHsA. JlaHHBIA pEXHM MPUCYTCTBYET BO BCEX MoAeNsax mnepdoparopa,
MIOCKOJIBKY 3TO OCHOBA OCHOB.

Bmopoti pesxcum — ceepaenue 6e3 yoapa. ITo 1ByXpeXuUMHBIE niepdoparo-
pbl. [lpuMensitoT nipu ceepiienuu 60JBIINX TUAMETPOB B KUpIHUYE U OETOHE C MO-
MOILBIO KOPOHOK C MEEPOOCNIAGHbIMU HANAUKAMU.

Buumanue! lpu cBepieHun ¢ ynapom Bce Hamaiiku oTietsr. bes3 ynapa
MOKHO CBEPIHUTH KaelbHYIO IUIUTKY, KEPaMOTPaHUT, MPAMOPHYIO M TPAHUTHYIO
TUTUTKY.
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Tpemuui pexxcum — moabko yoap, donorenue 6e3 epawenus. JJlaHHBINA pexXuM
HE3aMEHHM, KOTJIa HY)KHO pa3pyuiums KUPNUYHYIO KIAOKY, NPOOOIOUms 60buoe
omeepcmue 6 cmeHe uiu omooadoume naumky om cmenwl. [Ipu pabore B 3TOM
pexuMe UAET TOJIbKO yJap, BpallleHHe He MpoucxoAuT. CrenuanbHO IS 3TOrO
pexuMa ecTb Hacaaku s nepdoparopa — 3yOuso (IHUPOKOE WM Y3KOE), MHKa,
3aKpyTJIeHHOE 3yOmIio (J1st mTpoOestst mo 1 Kabeb).

Ilpunyun pabomsl nneemamuuecko2o yoapnozo mexanuma. [Tnesmaru-
YEeCKUE yJIapHbIe MeXaHu3MbI (puc. 4.88) coCTOAT U3 MPUBOIHOTO MOPIITHS U padbo-
Yero MOPIIHS CBOOOJHOTO MEPEBIKEHUS (YIAPHOTO MOJIOTKA), KOTOPBIE ABUKYT-
Csl B IIJIMHAPUYIECKON TPyOKe ¢ MEXaHHYECKUM pacleruieHueM. [Ipusoowoti nop-
uieHb IPUBOJUTCS B JIBIDKEHHUE SJICKTPUUYECKUM JIBUTATENIEM, TIPH 9/MOM HOCMYNa-
menvHoe 08udiceHue neped U Ha3ao TepeaeTcs Yepe3 MONYIIb WamyHa U KOaeH-
yamoeo eana (AN POTalMOHHOTO MAsITHUKA).

1 — konenuamouii 6an; 2 —wamyn, 3 —npuBOOHOU NOpULeHb, 4 — yunuHopuieckas mpyoka,
5 —6030ywHas nooywxa, 6 — c60000HbIU nopuleHsb (VOapHUK), 7 — 60€K (umnakxmop);
8 — npucnocobnenue 0na kpennenus ocnacmku, 9 — ceéepio nepghopamopa

Pucynox 4.88 — [Thesmamuueckuil yoaprwiii mexanuzm nepghopamopa

[TpuHIMTI KeMCTBUSI MHEBMATUYECKOTO YIapHOTO MeXxaHu3Ma nepdoparopa:

A. ITpuBoaHo# nopieHs (3*) ckuMaeT BO3-
TYUIHYIO MOAYHIKY (5) M TOJIKaeT CBOOOIHBIM
nopiueHs (6) Brepe/.
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B. CBoOoHEI noprieHs (6) TonkaeT 60¢k (7) u
nepesiacT eMy YIapHYyIO SHEPTHIO.

C. IlpuBoaHoit mopieHs (3) Bo3BpamiaeTcs B
UCXOIHOE MoJokeHne. CBOOOAHBIN MOPIIIEHb
(6) orckakuBaeT ot Ooiika (7) 1 Bo3BpaIiaeTcs
Ha3a/l.

D. [IpuBoaHoii nopiieHs (3) nepeaBuraeTcs
Briepe. CBOOOIHBIN MTOPIIEHB (6) BO3BpaIaeT-
Csl Ha HEKOTOPOE PacCCTOSIHUE Ha3aj U TEM ca-
MBIM TIOBBIIIAET YIIIOTHEHUE BO3AYITHOTO CJIOS
(KOMIIPECCHIO).

E. IlpuBoanoii mopiiens (3) Bo3BpariaeTcs B
cocTosiHuE 1oKos. [1oa naBieHneM BO31yLIHOU
MOYIIKKA CBOOOIHBIN MOPIIEHB (6) NBMKETCS B
00paTHOM HaMpPaBJICHUH C BHICOKON CKOPOCTHIO
U ynapsiet 1o 00Ky (7) ¢ MOBBIIIEHHBIM YCH-
JIUEM.

* nozuyuonnvie Homepa npugedeHvl coenacho pucyuka 4.87

PaGounii mopmieHs (yZapHBI MOJIOTOK) TPHUBOIUTCA 8 NOCHYNAMENbHOe
O8uoiceHue BIIEpPEN/HA3a]] C TIOMOIIbI0 IMHEBMATUYECKONH BO3AYIIHOW ITOMYIIKH.
[Tpu nBUXEeHUU 6neped pabounii MOPIICHD 01A200apsi OONOIHUMENTbHOU KOMIpeC-
cuu 8030YUIHO20 CI0sl yoapsiem no YOapHoMy OOUKY, 4mo npusooum K noebluleH-
HOU 3Hepauu npu 08udceHuu mexanusma eneped. UeM Tspkenee oopadaThiBaeMBbIid
MaTepuaj, TeM BBIIIC COXpaHEHHAs SHEPrus OTAAYd W, CICJAOBATEIbHO, yaapHas
cua.

[Tpu 3TOM TUMUYHBIMU CEOUCMEAMU NHEEMAMUUECKO20 YOAPHO20 MEXAHU3-
Ma A8IAI0MCSL.

—  BbICOKOE UTIU OUEHb 8bICOKOE YCUUEe NPU OOUHOUHOM yoape,
— OMHOCUMENbHO HU3KOE WYMO0Opa308anue;
—  BbICOKAA YCMOUYUBOCTb K OJIUMENbHBIM HAZPY3KAM.
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Kax n Mmexanndeckuii y1apHbIii MEXaHU3M, HHEeGMAMUYecKull yOapHslil Me-
xXanuzm o0ecreunBaeT 3ghexmusHoe ceepienue npu HesHAYUmenabHoOM OdGIeHUU
npudIcuMa, 9T0 3HAYUTEIIBHO 00JIerdaeT padoTy MOJIb30BaTEIIs.

st abpexTuBHOM pabOThI yoapHo20 MexaHu3ma KOHCMPYKYus OJist Kpenie-
HUsL ceepla 00JIHCHA 0becnedusams npoooivbHoe dsudicenue pabouell HacaoKu.

Dopma uncmpymenma. AKKyMyIATOpPHBIC TeppopaTopbl, Kak IPaBHIIO,
umerot 1 -obpasmnyio popmy (puc. 4.89). B yenoswix nepgpopamopax, eiie Ha3bIBae-
MbIX [-00pa3sHbIMH, dguzamestb pacnoioicen no0 RPAMbBIM Y2JIOM K OCU ceepid.
Jlannas dopma nepdopaTopoB mpeodraaeT B BECOBOM Kilacce CBbIlIe 2 KI. YT-
joBasi (hopma oOecredynBaeT SPrOHOMUYHBIN JU3aifH HHCTPYMEHTA U ONITUMAJIBHOE
pacnpenesieHue BECOBOM HArpy3KH JJIs MTOJIb30BaTENA OJ1aronapsi JOTMOTHUTEIIBHON
PYKOATKE C BO3MO>KHOCTBIO HACTPOMKH, PACIOJIOKEHHOM HENMOCPEICTBEHHOM 3a
MEWKOM mmuHaensa. M3-3a BBICOKOTO BeCa M MOUIHOCTH TaKUX HMHCTPYMEHTOB
MI0JIb30BATEIIb 00A3AH yoeprcusams nephopamop 08yms pyKamu.

Pucynox 4.89 — Axkymynamopnwiti nepgpopamop I -obpasznou hopmul
(GBH 18 V-EC Professional)

Ilpeooxpanumenvnas mygpma. JIns cBepieHUS 2nyOOKUX omeepcmuil
bovuoeo ouamempa nepdoparop HOKEH 00€CTICUMBATD 8bICOKUE MOUHOCTIHbBLE
xapaxmepucmuku. [Ipu 3aknmuHuBanuu cBepiia (Oypa) B OTBEPCTHH BBICOKAsi MOIII-
HOCTH NMPUBOJWUT K OYEHb CWJIBHOW OTHa4e, YTO MPEIACTABISACT MOTCHIIHMAIHHYIO
OITACHOCTH TSI TIOJIB30BATENSA. Bo uzbedcanue HeCHacmuvix ciyyaes neppopamo-
Ppbl OCHAWEeHbl NPEeQOXPAHUMENbHOU MY@motl, KOTopas CHI)KAeT OTaady IpH 3a-
KJIMHUBAaHUM CBepja 10 Oe3omacHOro ypoBHs. CYIIECTBYIOT pa3jiMyYHbIC KOH-
CTPYKIIMOHHBIC TIOJBUIBI MTPEIOXPAHUTEIBLHBIX MYy(PT, CPEAH KOTOPHIX HEOOXO M-
MO 8blOeUmMb NPEOOXPAHUMENbHYIO PA3bEOUHAIOWYIO MY@DmY, KOTOpasl A8/11emcs
CaMbIM  00P020CMOSAUUM, HO N CAMbBIM HAOEHCHbIM U _VCIOUYUBLIM K USHOCY
MPEIOXPAHUTEILHBIM YCTPOHUCTBOM.
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Ceepaunvnulii nampon. 3axcum 015 ceepia SBISETCS C6:A3VI0uUM 3BEHOM
MEXKIY C8eplloM U OCHOBHOU KOHCmpyKyuel nepgopamopa. JlaHHBI KOMIIOHEHT
oOecreynBaeT COCTUHEHUE C CHUIIOBBIM 3aMBIKAHUEM MEKIY CBEPJIOM U MPHBO/I-
HBIM JBHTaTENeM. [Ipy 3TOM CBEpIMIBHBIN ATPOH JOHKEH COOTBETCTBOBATH Clie-
TYIOIIAM TPeOOBaHUSM:

— HaoediCHOe KpenjieHue ceepia;

— HaO0edCHas nepeoaia MAaKCUMAaibHO20 KPYmsAwe20 MOMEHmMa 8 xooe pabom
0e3 npocKanb3bl8aAHUs,

— o0becneuenue NPoOOILHO20 OBUNCEHUS C8EPIA;

— Jle2KUll U HAOEHCHBIU MOHMANC U OeMOHMAMdC ceepia 6e3 HeobXxooumocmu

UCNONIL308AHUSL OONOJIHUMELHBIX UHCIMPYMEHIN 08,

—  MUHUMANbHBIL USHOC 3aACUMA OJISL C8epila U3-3a NONAOAHUS NbLIU.

Jlist coOmoIeHns BCeX JaHHBIX TEXHUYECKUX TpeOoBaHMid ObuIH pa3zpaboTa-
HBI CIICLUATIBHBIC 3AXHCUMHblE CUCHEeMbl, U3 KOTOPBIX HAauOOoJee MUPOKOE pacipo-
CTpaHEHHE Ha MEXIYHAPOJHOM PbIHKE MONyuuiu cucmemul kpenienus SDS. Co-
kpawenue SDS, unu Spannen Durch System (Special Direct System), B mepeBoze
C HEMELKOro s3blKa O3HAYaeT «KpenieHue 6 cucmemer. Eé nepsonauanvroe
Hazeanue 0151 OmoOoUHbIX Moomkos: Steck—Dreh—=Sitzt («Ycecmanoska— nosopom—
nocaokay).

B akkymynaropHbIx nmepdopaTopax mjisi MOHTaKA ceep/ia UCTIONb3YeTCs CU-
cmema SDS-plus.

Cucmema SDS-plus. Cucrema kpemnenus csepia SDS-plus (puc. 4.90) Obi-
na paspaborana ¢upmoii Bosch B 1975 roay mns 3akperuieHust CBepil ¢ ouament-
pom xeocmosuxka 10 mm st CMEHHOM OCHACTKH, UCIIOJIB3YEMON B CEEPIUTLHBIX
u yoapHwoix uncmpymenmax. B Hacrosiiee Bpems cuctema SDS-plus Bo Bcem mupe
UCnoIbL3yemcs 8 nepghopamopax u omoOoUHbIX MOJIOMKO8 8€C08020 Kiacca 00 4 K
B Ka4eCTBE CTaHJAPTHOTO YCTPOMCTBA JUIsl KPEIUICHHS CBEPJI ¢ pabOdYUM JTHUAMET-
poM cBepJeHHus 10 25 MM. [[ns mepemaum KpyTSIIET0 MOMEHTA HCIOIb3YIOTCS
JIBE aCCUMETPUYHBIC IIIMTOHOYHBIC KaHABKH.

Cuctema SDS-plus ortinyaercs ClieAyONMMHA XapaKTePUCTHKAMU:

—  BO3MOJICHOCHb 3AMEHbL «CBePJIO/00NIOMOY» U PAOOUUX HACAOOK Oe3 UCNOIb-
308aHUSL BCNOMOAMENLHO20 (0ONOHUMENbHO20) UHCIMPYMEHMA ¢ NOMO-

WbI0 a8MoOMamu4eckou cucmemvl uxkcayuu (610KUpPOBaHUsL);

—  pa3oenvbHas OIOKUPOBKA 0BUICEHUs C8ePIA U nepedadu epawaoue2o (Kpy-
msauje2o) MOMeHma,
— HAO0ediCHAas cucmema nepeoayu epawjanuie2o (Kpymsaue2o) MOMeHma ¢ Mu-

HUMATIbHBIM UBHOCOM,

—  BbICOKOE Kauecmeo ceepia 06.1a200aps UCNONb30BAHUIO  XPOM-HUKEb- MO-

Ub0eH06020 cnuasa.
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a — MOHMAMCHBLIL X60CMOBGUK OcHacmKu: 1—xeocmosuk ouamempom 10 mm; 2— 3axkpvimoie
naszwl 0/ agmomamuyeckol gpuxcayuu, 3 —nanpasiarowas oaunou 40 mm; 4—0ea omxpul-
MbIX NA3A C NIOWAOLIO OCHOBAHUS NPUMEPHO 75 MM? Oisl HAOJICHOI Nepedauu YCUnus,

O — 3axcum Ona OCHACMKU nepghopamopa: S— 06a KPenexiCHvlX KIUHAa ¢ NIouaobio 0OCHO8aA-
Hus npumepHo 75 Mm%, 6— 06a cmonopHbix wapuxa 0ns HadeX CHOTl YUKCayUL OCHACTKIL
T —x60cmosux ochacmku (ceepra/oonroma)

Pucynox 4.90 — Cucmema kpennenuss SDS-plus

AKKyMYJISITOpHBIE Tep(opaTopbl HCMHOJIB3YIOTCA MPEUMYIECTBEHHO BHE
MOMEIIEHUN U TaM, TJe MO YCIOBUSIM pabOThl MUTAHUE OT CETH 3aTPYIHEHO WIIU
HEBO3MOXKHO (Hampumep, Npu BO3BeACHUU JiecoB). biiarogapsi cBoell MOIIHOCTH
Y KOMITAKTHOCTH OHM TakK»e€ BCe OOJIbIIEe MCIOJIb3YIOTCS BO BCEBO3MOXKHBIX Kpe-
NEeXHBIX paboTax.

Axkymynsamopmsie nepgopamopsi SABISIIOTCS CHEIUATBHBIM UHCTPYMEHTOM
C yAapHbIM MeXaHu3MOM. [l03TOMy OHM NpUrOAHBI JJISI YAAPHOTO CBEPJICHUS
TBEPIBIX CTPOUTEIHHBIX MATE€pUajoB, HampuUMmep, OETOHA M MPUPOJTHOTO KaMHSI.
CranpapTHbId MAMa30H CBEPJICHHS COOTBETCTBYET AHAIOTMYHOMY JHANa30HY
KpEMEeXKHBIX paboT mpu auamerpax cepiieHus 4-18 mm. [IpousBoguTenbHOCTH
CBEpJICHUS B OCHOBHOM JiHana3oHe 6-12 MM COOTBETCTBYET MPOU3BOAUTEILHOCTH
WHCTPYMEHTA, padOTAIOIIET0 OT CETH, IPHU ITOM aKKyMYJISITOPHBIE TIeppopaTopsl
10 MPUYUHE OTCYTCTBHUS CETEBOr0 Kabess ABIAIOTCS 0oJiee yT0OHBIMHU.

[TockonbKy N1l AEMCTBUSL yIapHOTO MEXaHHM3Ma TpeOyeTcsl OIpeiesieHHAs
BXOJHAsI MOITHOCTh, YJapHbIE MEXaHU3MbI JIsi aKKyMYJSTOPHBIX MeppopaTopoB
JOJDKHBI UMeTh 0ocoOeHHO Bbicokuit KIIJI. UncTo MexaHuueckue ynapHble mMexa-
HU3MBI XapaKTEPU3YIOTCSA OYEHb HU3KUMHU TMOTEPSMH, BO3ZHUKAIOIIMMU IMPU Tpe-
HuU. braromaps 3ToMmy, 0COOCHHO IIPU HU3KHUX TeMIIepaTypax, He TPATUTCS BpEeMs
Ha MPOTPEB yJIAPHOTO MEXaHU3Ma. B UTOre SKOHOMHUTCS LIEHHAs! YHEPTUSI AKKYMY-
astopa. [THeBMaTnueckue yaapHble MEXaHU3Mbl UMEIOT HECKOJIBKO 0o0Jiee BBHICO-
KH€ MOTEepY, BO3HUKAIOIINE MPU TPEHUHU, OJHAKO paboTaioT B Oosiee pOBHOM pe-
xuMme. V3-3a BRICOKOW MOTPEOIIEMON MOIITHOCTH YAAPHBIX MEXaHU3MOB TPOU3BO-
JTUTENBHBIC aKKYMYJISITOPHBIE TIEp(POpaTOPHI MPEACTABICHBI B OCHOBHOM TOIBKO
B 8epxHem ouanaszone paboueeo nanpsixcenus (18-36 B).
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AKKyMynsimopHulil nepgopamop — 3TO MOIIHBI WHCTPYMEHT yIapHOTO
nevicTeust. B omimume ot apenu, GyHKIMS yaapa y HEro OCyIIeCTBISIETCS ¢ TTOMO-
IIBIO AJICKTPOITHEBMATUYECKOTO MEXaHU3Ma, 4To Topas3io 3ddexkrusHee. [Ipu s3Tom
paboraTh TakuM nepGhopaTopoM MOXKHO BJATU OT UCTOUHUKOB TOKA.

OnHOW M3 HOBHHOK aKKyMYJISITOPHBIX WHCTPYMEHTOB SIBJISICTCS AKKYMYJis-
mopnbwtit nepghopamop GBH 18 V-EC Professional.

Axkymynsitopasiit iepdoparop GBH 18 V-EC Professional umeer mpu pa-
bouux pedcuma: ceepienue, ceepieHue ¢ yoapom u 0onoaenue. VIHCTpyMEHT Tpe-
Ha3HA4YeH IS J0JIOJIeHUsT OETOHA M KUPIUYHOW CTEHBI TONIIMHOW 10 80 MM,
a Tak)Ke CBEpJICHUS OTBEPCTUH MO/ aHKephl B OeToHe. B peskume 00IeHHs 10~
IYCTUMO KCIIOJIb30BaHKe TepdopaTopa B KauyecTBe JETKOro oroorHuka. OH Mo-
KET UCIOJIb30BAThCA IS céeplienus be3 yoapa 6 opesecumne, Memaniie, Kepamuke
u nracmmacce, a maxdice O 3aKpPyUUSAHUS/GLIKPYHUBAHUSL BUHINOE,

BHemHmii BUa 1 KOHCTPYKTUBHBIE OCOOCHHOCTH aKKyMYJISTOPHOTO Tiepdo-
paropa GBH 18 V-EC Professional nmpusenens! Ha pucynke 4.91.

BeclweTouHbIn

MHeBmaTnyeckun Apurarens
yAapHbIA MeXaHU3M HU3KNN ypOBEHb
(ot GBH 36 V-LI n3Hoca
Compact) n He TpebyeT
obcnyxnsaHus

PykosiTka
C MSArKomn

Ansa komdopTa
B paboTte
MHaukatop

YPOBHS 3apsifKku
ANs1 KOHTpONs
paboTbl

KomMmnakTHbIn pasmep
DIN A4
Ans yaobcrea paboThbl

by ATAY, + Al ll A
Li-lon uary 1==13| | e
D aiseen -
technolosy, z ELECTRONIC BATTERY
~— 18 Volt CELL PROTECTION SYATUS Y SDS-plus | [VARIO-LOCK
brushless

ANty LED LIGHT motor

Pucynok 4.91 — Axxymynsmopnuiii nepgpopamop GBH 18 V-EC Professional

[Tepdopatop cocTouT U3 nvirenenporuyaemoo kopnyca. imeer ynoOHbIH
UHOUKAMOP 3aps0a N 02paHuyumev 2i1youHbvl 0Jisi céepieHusi HECKBO3HBIX OTBEP-
CTHH.
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Bcmpoennas ceemoouoonas nooceemrxa Ha SAESKTPOMHCTPYMEHTE TIPEIHA-
3HaYEeHA 0/151 N0OCc8emKy HETIOCPEICTBEHHON pabodeii 30HbI, OHA HE TIPUTOIHA JJIS
OCBEIIEHHS TIOMEIICHUS B JIOME.

CBeToauoaHas MOJACBETKA
Slpkas cBeToMOIHAS TIOJICBETKA JIeJIaeT BO3MOXKHON paboTy B YCIOBHUAX
HEIOCTAaTOYHOU OCBEILIEHHOCTH.

boicmpocmennwiii nampon HyX eH IS JeTKON M OBICTPOIl 3aMEHBI OCHACT-
KH, peBepC YA00€H JUIsl U3BJICUEHUS 3aCTPSBILETO B MaTEPUAIIE OCHACTKHU.

BricTpasi 3aMeHa 0CHACTKH

Axkymynstopasiii ieppopatop GBH 18 V-EC Professional ochaien
ObICTPO3aKUMHBIM TTaTpoHOM SDS-plus, uTo aenaeT BO3MOXKHOM OBICTPYIO
U JIETKYIO 3aMEHY OCHACTKH.

OnexmpornHas pe2ynuposka (4aCTOThI BpallleHHsI) Yruciia 000pOTOB MO3BOJIUT
OBICTPO HACTPOUTH MHCTPYMEHT Ha paboTy C pa3HBIMU MO MJIOTHOCTH MaTepuasa-

Yno6cTBO ynpaBJjieHus

C moMoIIpIo0 nepeksrouaTess MoJIb30BaTeNb C JIETKOCTHIO BHIOEPET HEOO-
XOJUMBIN €My PeKUM pabOoTHI - MPOCTOE CBEPIICHHE, CBEPIICHUE C TONI0IIe-
HHEM WJIH JOI0IEHHE.

lIpedoxpanumenvuas mygpma TPEeAOTBPAIIAET MNPOBOPOT HHCTPYMEHTA
B pyKax.

IpenoxpanurenbHas mydra Antirotation
[IpepsiBaeT nepenavy yCHIIHs, MPEIOTBPAILAET MIPOBOPOT HHCTPYMEHTA B Py-
Kax.

ANTI-ROTATION

B nepdopaTope ycTaHOBICH ocpanHuuumens 2nyOutsl, TTIO3BOJISIONIUN CBEP-
JUTHh HECKOJIBKO OTBEPCTHI OJMHAKOBOM TTyOMHBI; MOHTHPOBATh AI00ETH Ompe-
JeNEHHON MOHTAKHOM TTyOHHBI.

|
. KoHnTpous rinyouHbI cBepieHus
d
,((ﬁ OrpannuuTenabHas JUHEHKa TO3BOJIIET BHIOMPATh U KOHTPOJIMPOBATH HE-
" 00XO0mMMYIO TITyOHHY CBEpPIICHHUSL.
p
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B nepdoparope npumeHseTcst akKkyMyJIsTOp C IUMULI-UOHHOU MEXHOA02UEl.

JIuTHii-nOHHASA TEXHOJIOTHUA
HNHHoOBaMOHHAS TUTU-UOHHAS TEXHOJIOTHS TAPAHTUPYET YEThIPEXKPAT-
HOE€ YBEJIIMYEHHUE CPOKA CIYKOBI aKKyMYJISITOpa 0€3 MOTepr MOITHOCTH.

KonTpoas 3apsina
CBeTOBOI MHIUKATOP MO3BOJISIET ONEPATOPY KOHTPOIUPOBATH COCTOSIHUE
aKKyMYJIITOpa — OTCIICKHUBATh CTEIIEHb €r0 Pa3psIKU.

Mopeinb ocHallleHa MOIIHBIM MHHOBALIMOHHBIM OecujemoyHbiM 08ueamesiem
Bosch EC ¢ cucremoit Hamexnoi 3ammrtel (ECP) or meperpysku, meperpesa
u riayookoro paspsaa Electronic Cell Protection.

JlononmHuTebHEIME TTpenMytecTBamu nepdoparopa GBH 18 V-EC Profes-
sional sBistroTCS:

® gbicoxas npooodicumenvrocms pabomst (115 omeepcmuii 6 x 40 mm 6 Oe-
moHe) Ha 00HoU 3apsodke akkymyasamopa (4,0 A-u) 6racooaps MowHoOMY
oeckoanexkmopromy EC-osueamenio Bosch;

® MAKCUMANbHAS NPOU3BOOUMENbHOCMb 8bleMKU (12 ke/u) 6 céoem Knacce;

®  ONMUMATILHBIL 0OME00 MENJIA U Y8ETUUEHUE CPOKA CLYIHCObI AKKYMYIAMOPO8
na 100 % 6aazooaps unnosayuonnvim akkymyaismopam CoolPack;

®  gblCOUALIUAS NPOYHOCIL. CUCTEMA INIeKMPOHHOU 3aUUmbl 08ULAMEJIS
npedoxpawnsiem e2o om nepezpy3Ku u obecneuusaem noaHy pabomocno-
cooHOCmb 0adce nociie nadeHusi Ha OemoH ¢ blcomsl 2 M;

® omcymcmaue 3pgexma namamu: akKyMyIsamop MONCHO 3apsdicamy 6He 3a-
BUCUMOCIU O CIENEHU €20 3APAACEHHOCIU 0e3 NOBPEIHCOCHUSL ITIEMEHMO8.

TexHuUYecKHe XapaKTEePUCTUKH AKKYMYJIATOPHOro nepgoparopa
GBH 18 V-EC Professional

HanpspkeHne akkyMyIsaTopa, B ... 18
EMKOCTD aKKYMYTATOPA, AU ....oiutiie i, 4,0
MakcumanbHasi SHEPTUS €IUHUYHOTO yaapa, JK ........oooovvvviiiiinni, 1,7
HOMHHANBHOE YHCII0 000POTOB, MHH L ... ... ittt e, 0 - 1400
YacToTa yapoB pH HOMUHATBHOM YHCIIE 000POTOB, MHH ™ ............ 0 - 4550
| 30T PP SDS-plus

Jnama3oH CBEpJICHUS:
— JMaMeTp OTBEPCTHs B OETOHE MPH CBEPJICHUH yIapHBIMU CBEp-

TIAMI, MM ...ttt e et e e, 4-18
—  ONTHMAIIBHBIN JUAMETP CBEPJICHUS B OETOHE € UCTIONB30BAHUEM
YIAPHBIX CBEPIL, MM ....uenensntneeses e e e e e e e e e eeens 4-10
— MAaKCHMabHBIN IHAMETP CBEPJICHUS B OETOHE, MM ................. 18
—  MAaKCHMAaJIbHBIN HAMETP OTBEPCTHUS B CTATH, MM ............e.... 13
— MaKCHUMAaJbHBIH JUaMETP OTBEPCTHS B JIPEBECUHE, MM ............ 20
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YpoBeHb BUOPAIMY NIPH yIAPHOM CBEpICHHHU B OETOHE, M/C ............ 16,0

YpOBEHb BUOPAINH MIPH CBEPICHUU B METAIIIE, M/C? ....v.vovereeesesierenenena, 2,5
["aGapuTHBIE pa3Mepsl:

= JHIHEHA, MM .ottt e e e e e e e e 285

—  BBICOTA, MM . neneneent et e e e et e e e e e e e 218
BeC C aKKYMYIIATOPOM, KT ...uvnttttenteteenteneententeaneeneenneeneennenns 2,6
JlonmycTrMast TeMIiepaTrypa OKpyKarolien cpeibl:

— 1pu 3apauke, °C 0...+45

— TIPH KCILTyaTaluu U XPAHSHHUH, “C .......ooviviiiiiiiiiiiniinnn, -20...+50
BpeMst BapsIKH, MEH .....viineititi et 45

4.6.2 TlpuHaAJIesKHOCTH IJIs1 AKKYMYJISITOPHBIX NepdopaTopoB

[lepdopatopsl BBIMYCKAIOTCA C IIUPOKUM aCCOPTUMEHTOM MPHUHAIIECKHO-
cteil aiig 0onee 3PPHEKTUBHOTO U HAJEKHOTO MCIOJIb30BaHUSI MHCTPYMEHTA B KOH-
KPETHBIX o0nacTsax npuMeHeHus. Cpeau CaMblX BaXdCHbIX HNPUHAOLEHCHOCHEU
MOJKHO BBIJEJIUTH CJIEAYIOIINE:

— OONOJHUMENbHAS PYKOAMKA,
— ocpaHuyumend 2nyounbl,

— yenomep;
— ycmpoticmaa 015l 8b1600d NbLIU,

— Hacaoxa o1 pabomwl ¢ 00JIOMOM;

— yenogvle yoapmvie KOPOHKU,

— adanmep 015 C8EPIAUTLHO20 NAMPOHA,
— 00HOYOapHvle HACAOKU.

Jlononnumenvnasa pykoamka (puc. 4.92) pazpabotana Jijis 6oJiee HaJeKHO-
IO yHOpaBi€HUS MHCTPYMEHTOM U IOBBIIIEHUS TOUYHOCTHU cBepieHHs. OCHOBHOM
3aJjaueil JAaHHOTO YCTPOWCTBA SIBJISIETCS MAaKCUMaJbHOE COKpalIeHHE pHCKa
HECYACTHBIX CIy4yaeB MpH OJIOKUpOBKe cBepyia. brmaromaps crenuanbHOM KOH-
CTPYKIIMU BHE3aIlHasl OTJa4ya Mpu OJOKUPOBKE CBEpia HAAEKHO KOMIECHCUPYETCS
KOpPITyCOM MHCTPYMEHTA.

Buumanue! Hecmomps na mo, umo nepgopamopsi ocHaujenvl npeooxpa-
HUMENbHOU MYhmOot, UCHONb308AHUE OONOTTHUMETIbHOU PDYKOAMKU 00A3ameb-
Ho!

Ozpanuuumens 2ayounst (puc. 4.92). Vicrionb3oBaHue ocpanuuumers 2y-
OUuHbL B KOMIUIEKTE ¢ TiepdopaTopamMu 70360.s.em 3HAYUTEIIbHO TTOBBICUTH I Pek-
TUBHOCTb Pa0OT MPHU CEEpIeHUU HECKOIbKUX OMBepCmUll 0OUHAKOBOU 2TYOUHbL.
Tak>ke UCIOIB30BaAHNE JAHHOTO MPUCIOCOOICHUSI peKOMEHOYemcsi NPU MOHMAdICEe
Orobenell, KOria BCe OTBEPCTHUS B KOHCTPYKIIMU HE JOJDKHBI IPEBBIIIATH OIMpeie-
JICHHYIO MOHTQ)XHYIO T1yOuHy. PaccMoTpum npakTuyeckuil mpumep:

[Tonb3oBarento HeoOxomumo mpocBepauTh 1000 oTBepcTHii A7 MOHTa)Ka
mobeneit Ha riyOune 60 mMm. [Ipu pabore 6e3 orpaHuuuTeNs TITyOHMHBI MaKCH-
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MalibHasi TOYHOCTh cBepiieHus: coctaBut 60-70 mm. B cpenHeM kaxiaoe OTBepCTHE
Oyner Ha 5 MM ray6xxe HOpMBI. [Ipu ymHOkeHuu Ha 1000 oTBepcTHil 00IIas -
Ha U30BITOYHOTO cBepiieHus cocTtapisieT 5 000 MM, win 5 M, 4TO MPUBOJUT K JO-
MOJIHUTEILHOMY U3HOCY CBEpJia U MOTEPE BPEMEHH.

AR N A A 5 0 SO B\ 5 0 S9N B N N A 0 SN 0 0 L5 S L 0 50 0 N N i N 0 5 5 N 5 S5 30
\

1613001 010 —=

2 602 025 141

Pucynox 4.92 — Jlononnumenvhas pykosimka u oepanuyumens 2iyounst (U3 cmanu, 6e3 wkaul,
onuna 210 mm)

Yenomep sensiemcs «konmponnepomy yena ceepienust (puc. 4.93). JlanHoe
YCTPOMCTBO TO3BOJIIET KOHMPOIUPOBAMb HE TOJIBKO 21YOUHY 0meepcmus,, HO
U y20.1, TI0Jl KOTOPBIM OCh OTBEPCTHSI PACIOJIOKEHA [0 OTHOILEHUIO K pabouel mo-
BepxHOCTH. C TIOMOMIBIO JTAHHOTO YCTPOMCTBA IOJI30BATENL MOXKET CGepummb
omeepcmusi N00 NPAMbIM VeaoM K pabodeil MOBEPXHOCTU WIH HOO 1H00bIM Opyeum
PEIBAPUTEIBHO 3A0AHHLIM YeloM. JIaHHOE YCTPOWCTBO HCIIONB3YeTCS B KOM-
IUIEKTE C nepgopamopamu 6eco60zo kuacca 2 Ke.

BcnomoratensHoe mpucnocobiieHue sl BEpTUKAILHOTO CBEPJICHUS TPE-
HA3HAYEHO JJIs1 TOYHOTO CBEPJICHUS MOJ MPAMBIM yrioM. Mcmons3yercs B KoMOu-
HAIMK ¢ YHUBEpPCaJIbHOU pyKosaTKoi 2 608 025 120.

Pucynok 4.93 — Venomep (koumponnep yena ceepienust) ¢ ycmpoucmeom 0Jist 6b1600a NblLiu

[Ipu nomonounvix pabomax ¢ UCTIIOIB30BAHUEM AKKYMYJISATOPHOTO mepdo-
paTopa 8aXCHO 3awumumb NOIbL306AMeENs U YCMPOUCMBEO Om TIONANAHUS NbLIU
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(6yposoui myku). Ilpu pabore ¢ nepgopamopamu eecosozo knacca 2 k2 0
HaJIC)KHOTO 8b1600a NbLIL MOKHO IMIPUMEHSATH adanmep 05l 8b1600a NbLIU.

Aoanmep 01a évi6ooa netiu GDE 16 Plus Professional (puc. 4.94) npume-
HsETCS I OecnbuieBOro cBepiieHus ¢ cuctemort SDS-plus. Kak mpaBuiio, 1aHHbIe
aanTephl MOCTABJISAIOTCS B KOMIUIEKTE C OTpaHU4YUTeNeM TIyOuHbI. [ paboThl
C aJanTepoM JaHHOTO THIa HEOOXOIMMO HAIMYUE BHEITHETO BHITSHKHOTO YCTpPOW-
cTBa (IbLIECOCa), ¢ KOTOPHIM aJanTep COeAuHsIeTCS TMOKuM muianroM. Ilpu uc-
MOJIb30BaHUU a/IallTepa UCKIII0YAETCS TOTOTHUTENbHAs pad0Ta MO OYHCTKE.

ww 06T

<
<

Pucynok 4.94 — Aoanmep ons evisooa nviu GDE 16 Plus Professional

[IpenmyiectBa agantepa s BeiBoaa mslan GDE 16 Plus Professional:

® npocmoma UCNONb308AHUSA. NOOKIIOUEHUe K nepgopamopy ¢ NampoHOM
SDS-plus u neirecocy 6 ooun npuém,

® B8bICOKOMOYHASL paboma 61a200apsi HAOEeHCHOU ANIOMUHUEBOU MeleCKOnuye-
CKOU wmamnee,

® MaKCUMAnbHAas 2uOKOCMb: 05 Jesuwiell U npasuieil. — npu HeoodxXoouMocmu
MOJICHO CHAMY;,

o onmumanvro nooxooum ons cucmemwvr Bosch Click&Clean (sozmooicro noo-
KHOUeHUe Nuliecoca Hanpsamyio).

Texnnqecxne XapaKTepI/ICTI/IKI/I az[anTepa IJdA BbIBOJAA NIbLJIN
GDE 16 Plus Professional

TTPUMEHSICMOCTD ...vevineeneetiitie et eeee et e eeeeeneaans GBH 18 V-EC; GBH 36 V-LI/VF-LI
COBMECTHMOCTD ... .venteeetenteneenteneenteneeaneannannenns [Mepdopatopsl ¢ matponom SDS-plus
JIAaMETP OTBEPCTHS, MM ....veeeenranneeneanneaneannannennns 4-16

— C MOJION CBEPIMIBHONU KOPOHKOM, MM .....ouvvnvennenn.. 82

MakcumanbHas TITyOUHA CBEPICHHS, MM .................. 120

B, T, 520

Bec nepexonHuKa AJis MOJIOH CBEPIMIBHOM KOpoHKH, T 115
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Aoanmep ona ceepaunvHozo nampona. Ilephopatopsl ¢ cucmemoti kpen-
nenusi SDS npeaHa3zHaueHBI ISl UCIIOJIB30BaHUS CO CIICIUATM3UPOBAHHBIMU Pado-
9UMH HacagkaMu. s kpeniienusi ceéepi Kpyeno2o cederusi HEOOXOIUMO UCHOIb30-
samo Kyjnaukosvie namporwl ¢ xeocmosuxom SDS (puc. 4.95). U3-3a 1pog0abHOTO
JBIKEHUS cUcTeMbl SDS TOYHOCTH BpallleHUs TaKUX YCTPOUCTB 3HAYUTEIHHO HU-
e, YeM TIPY UCTIOIh30BAaHUH JIAHHBIX HACA/IOK B YIAPHBIX TPEIISX.

Jluarma3oH kperuienus ceepit — ot 1,5 10 13 mm.

M 1617 000 132
- SDS-plus

1608 571 062
g1,5-13 mm

1 607 950 045

Pucynok 4.95 — bvicmpo3zasicummnoii céepaunvhwiti nampor SDS-plus

Yuueepcanvnwie oepacamenu (puc. 4.96). Ilpu UCONB30BaHUN aKKYMYJIsi-
TOpHOTO TmepdopaTopa B KadecTBe IIypPYMOBEPTA IS KPEIUICHUS HacaloK
C XBOCTOBHMKOM B BHUJIE HapPYy>KHOTO IIeCTUrpaHHUKa 1/4" mpuUMEHSIOTCS yHHUBEP-
CaJbHBIC JepKaTeln C OBICTPOCMEHHBIM NAaTPOHOM M TOCTOSHHBIM MarHUTOM
¢ xBoctoBukoMm SDS-plus:

[TpUBOI, TFOMMBI .......oveenvnnnnn. 1/4"
OO0LIAST UTAHA, MM . .'eeeeeeeeeennnn. 79,0
Huametp (D1), MM .......ccoennenn.e. 14,0

SDS M
D1 /\

Pucynox 4.96 — Yuueepcanvhwiii depoicamens
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Oonoyoapusvie nacaoku. OgHOyIapHBIE HACAJKU UCIOJIB3YIOTCS JJISI MOH-
Ta)ka OJHOYJAPHBIX aHKEPOB (aHKEPOB JIJI1 BHICOKMX HArpy30K) B peKUME OJIOKH-
POBKH POTAIlMOHHOTO JBMKEHUs mepdopaTopa. s ycTaHOBKHM TakMX HacaJoK
HEOO0XO0UM crienuaabHbIA XBocTOBUK SDS (puc. 4.97).

Pucynok 4.97 — Yoapuwiii uncmpymenm SDS-plUs onst monmasica 00noyoapHuix ankepos

B tabnure 4.16 nmpuBeneHbl TEXHUUECKHUE XapaKTEPUCTHKH YAAPHOTO HH-
crpymenTa SDS-plus aiis MoHTaXka 0THOyIapHBIX aHKEPOB.

Tabnuna 4.16 — TexHUYeCKHE XapaKTePUCTUKU yaapHoro uactpymenTa SDS-plus

[TpuBon/pe3nba XBOCTOBHK JIJIs ITATPOHA Hnamerp, Mmm Jnuna, Mmm
M8 SDS-plus 6 80
M10 SDS-plus 8,4 86

4.6.3 OcHacTka A1l yIapHOTo cBepJieHus nepdgoparopamu

Pabouue nacaoku nns nephopaTOpoB NPUHITUIIHUAIBLHO OMAUYAIOMCSA OM
HAcCAaooK OJisl YOapHviX Opeiell, HaIPUMED, céepa no Kamiio. VI3-3a BBICOKOM CHIIBI
IIPU OJIMHOYHOM Yape JJIs MCIIOJIb30BaHUS TaKUX HAacaJo0K HEOOXOJIUM MOHTaX-
HbIll XBocTOBUK (SDS) cooTBeTcTBYyIOMIET0 pasmMepa. Pabouue Hacaoku JAaHHOTO
THUIIA OTJIUYAIOTCS 0CO00U 2eomempuetl pexcyujeli 20J1068KU U CNEeYUATbHbIM COCIMA-
BOM CEEPXNPOUHBIX MEePOOCHIABHBIX HAKOHeYHUK08. Bbicokas pabodas Mpou3Bo-
JTUTEIILHOCTh MIPUBOJUT K MOBBIIIICHHOMY 00Pa30BaHUIO OYPOBOU MyKU, OJisl 8blEO-
0a KOmopolul Cyxicam KaHaeKu CReyuaibHol opmel. B 3aBUCUMOCTH OT KOHKPET-
HOI 00JIacTH MPUMEHEHUS c8ep.ia NoOpa3densaiomcs Ha CIeyIOINUe MO IBUIbL:

— CHJlOWHble ceepa;
— npobolinble ceepa;
— noavie C8epaUIbHbLE KOPOHKUL.

Cnnowmnvie ceepna. CniownviMu ceéepiamy Ha3bIBAIOT —CHEYUATbHBLE
Hacaoky IS MaKCUMAJbHOTO KOHMAKMA pexcyujeli KPOMKU C NOSEPXHOCHbIO
moumadcroz2o omeepcmusi. OHU, B CBOIO 0UCPEb, NOOPA30ENAIOMCS HA:

— CHJIOWHbLE C8ePIA C OBYMSL PENCYUUMU KPOMKAMU,
—  CHIOWHbBLE CBEPIA C YeMbIPbMSL PENCYUUMU KDOMKAMU,
— ce8epa ¢ omcocom 6yposoll MyKu.
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Caepia mis epdopaTopoB

[IpoGoitnbie cBepia Crutonisble cBepia [Tonble cBepiMIIbHBIE
KOPOHKH
C nByms pexxyIIuMu C 4eThIpbMs peXKyIIU- Caepina ¢ orcocoM Oy-
KPOMKaMH MU KPOMKaMH POBOI MBLIH

Cnaowinble ceepna c 08yma pexncyuwumu Kpomkamu. B pplHOYHOM CETMEH-
T€ CIUIOLIHBIX CBEPJI C ABYMS PEKyIIMMH KpoMkamu npumepHo 90% ot Bcero
00beMa MPUXOJUTCS HA TaK HA3bIBAEMBIE «0100ebHble CEEPAAY.

Jlobenvuvie ceepna. NOOENBHBIMUA HA3bIBAIOT CMAHOAPMHbIE CEEPAA NS
KpeneodicHvlix pabom ouamempom 4-15 mm. B mpenenax 3Tod rpynmnsl TpUMEPHO
80 % cocTtaBisroT cBepia ouamempom 6, 8, 10 u 12 mm. Hapsny co ctanaapTHOM
crupaibHONM (OpPMOI Ha PHIHKE MPEACTABICHBI CBEPJIA YIYUIIEHHOW (OPMBI ISt
oosiee aghghexmusHoeo 6v1600a O6YPOBOU MYKU U3 omeepcmusi, HAPUMED, Orbeb-
Hoe ceepro BOSCH S4 (puc. 4.98). CBepsio JaHHOTO THIA OTIMYACTCS )J1)HULCH-
HOU CRUPANILHOU POPMOLL O/ 271YOUHHO20 C8EePIeHUs. C HE3HAYUMENbHLIM Ouamem-
pom. Ha Takue cBepia HaHECEH JONOJHUTEIBHBIA CIMPAJIbHBIN 113, KOTOPBIN 1103-
BOJIIET 3HAUUTENBHO YIYyUIIUTh BBIBOJ OYpOBON MYKHU U3 OTBEPCTHSI, HO MIPU 3TOM
HE CO3JAET JONOJHUTEIBHOTO TPEHUSI O CTEHKA OTBEPCTHS.

1-pesicywas conoska; 2—enasnas (0ocHosHas) cnupaisb, 3— 0ONOIHUMENbHASL (6CNOMO-
2amenvHas) cCnupav); 4— yeHmpupyrowull HakOHeUHUK

Pucynox 4.98 — Csepno (6yp) nepgpopamopa co cmpyaceunou kanaskou S4
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Cnupanvhvle céepaa: cnupanbhble céepid ¢ IUPOKUM U TITYOOKHM CIIH-
PaNBHBIM Ta30M HUJIMHAPHUIECKON (hopMbl. I cOXpaHSHHS POYHOCTH CBEpIia
UCTIOJIb30BaHUE TAKOTO MPOMHIIST PEKOMEHIYETCS 0151 C8epil OUAMEMPOM
om 12 mm. B cerMeHTe CMpaibHBIX CBEPI C ABYMS PEXKYIIIMMH KPOMKaMHU TIPE/I-
CTaBJICHbI Hacaoku ouamempom 12-52 mm u pabouet orunot 150-850 mm. Crnenu-
allbHas criupaibHas popMa ma3a o0ecreunBaeT OBICTPBIN M HaJICKHBIN BBIBOJ OY-
poBOi1 MykH u3 oTBepcTHsi. CriupalibHbIE CBEpJIa ¢ IBYMS PEXYIIUMU KPOMKAMHU
OTIINYAIOTCS OTHOCUTEILHO HEPABHOMEPHBIM IIPOOETOM, TTO3TOMY MOHTa)KHBIE OT-
BepCTHsI OOJIBIIOTO AUaMeTpa MOJIYJaroTCsl HEPOBHBIMU. KoHmakm ¢ apmamyp-
HbIMU KOHCIMPYKYUAMU 8 Jicelle300emone npueooum K OJ10KUpPo6Ke ceepia uiu no-
8DeAHCOEHUI0 MBEPOOCNIABHO20 HAKOHEUHUKA.

Cnnownble ceepna ¢ uemulpoma pexcymumu Kpomxkamu. Cniounsie ceep-
N4 C YemvlpbMa PerCyWuUMU KpOMKAMU CXOOHbl TIO CBOEH ¢hopme co ceepramu
C 08YMsL PeNCYWUMU KPOMKAMU (CNUPATbHBIMU c8epllamu), HO TIPU dTOM CHabd#ce-
Hbl YemulpbMs pedxcyuumu kpomxkamu. Kak npaBuio, paziuuarom 08e OCHOBHbIE
pexcywue KpomkKu u o0ge ecnomozamenvhvie. KOHCTPYKIMA CBEPT C YETHIPHMSI

PCXKYINIMMH KPOMKAaMU U C ABYMS PCKYIIHMMHU KPOMKaMH IIPUBCIACHA Ha PHUCYHKC
4.99.

a— ceepno Quadro-X (c uemvipvms Kpomkamu); 6 — ceepio ¢ 08YyMsa KPOMKAMU,
1—-x60cmosuk ceéepia; 2 — ocnosHbie pedcyugue KpoMKU, 3 — 8CHOMO2AMeENbHbLE
pedcyuue KpomKu
Pucynox 4.99 — Cpasnenue kawecmea omeepcmuii npu pabome co céepaamu
¢ 08YMSL U YEMBIPbMSL PEAHCYUSUMU KPOMKAMU
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bnarogaps 6o1ee paBHOMEPHOMY pacHpeeICHUI0 YCUITUs HEOOX0AUMO OT-

METHUTH CIEAYIONINE MPEUMYIIIECTBA CBEPJI C YETHIPbMS KPOMKAMH 110 CPABHEHUIO
CO CBEpJIAMH C ABYMS PEXKYIIMMH KPOMKaMHU:

® OnMUMANbHOE YESHMPUPOBAHUE U BbICOKASL MOYHOCMb CEEPILCHUSL,
8bICOKASL MOWHOCb U ObICMPOMa paboye2o npoyecca,
MOYHOe edeHue ceepia 6 omeepcmuu 6e3 3aKIUHUBAHUS,
NOBBIUUEHHASL MOYHOCb 8PAUeHUsL U He3HAYUMENbHASL BUOPAYUsL,
NPOOOJINHCUMETILHBIU CPOK CILYHCOBL Oadice npu pabome 8 apMupo8aHHoM Oe-
mone;
® BbICOKAS MOYHOCMb CEEPIEHUS 01l MOHMANCA AHKEPOB 8bICOKOU HACPY3KU.

[Ipu cBepieHUU ¢ 08YyMA pexrcyuwumMu KpOMKAMU 68 MASKUX UIU TMOHKUX
mMamepuanax omeepcmue NOIYYaeTCs HepO8HbIM, TaK KaK CBEPIIO CONpUKACAemcs
C IOBEPXHOCTBIO TOJIBKO 6 08YX MOUKAX.

Hcnonb3oBaHue cgepra ¢ uemvlpbMs perCcyujumu KpPOMKAMU TIO3BOJSET
MOJIYYUTh omeepcmue udedibHo Kpy2iol (popmul, TaK KaK CBEPJIO CONpuKacaemcs
C IIOBEPXHOCTBIO 6 Yemblpex mouKax.

Ceepno ¢ omcocom oyposoit myku. CBepiio ¢ 0TCOCOM OYpOBOM MYKH Mpe/I-
CTaBJISIET COOOU noswlil cmeporcens 6e3 cnupanbHo2o naza. B MOHTaXHOM XBOCTO-
BUKE PacIoJIO’KeHa CIelalibHas TUiIb3a s 0Tcoca OypoBoi Myku. JlaHHas eub-
3a coedunsiemcss ¢ BHYTPCHHUM WJIW BHEITHUM BBITSDKHBIM BEHTHJISITOPOM C TIO-
MOIIIBIO 2UOK020 UllAH2ea, 9TO CO3/IAET B TIOJIOM XBOCTOBHKE CBEpJia HU3KOE JaBJie-
Hue. Uepe3 omeepcmue B HAKOHEUHUKE CBEpJa 6bl800umcs 6ypoeas MyKa u no-
cmynaem ceedxicull 6030YX 0JisL OXJAAHCOEHUS YCMPOUCMEA.

Caepiia ¢ 0TCOCOM OYpOBOM MYKH XapaKTepU3YIOTCS HE3HAUUTEIbHBIM Tpe-
HUEM XBOCTOBUKA M HU3KUM MEXaHUYECKUM HM3HOCOM, YTO SIBJISIETCS CYIICCTBEH-
HBIM TIPEUMYIIECTBOM IPHU CBEPJICHUM CBEepXriayOokux oTBepctuii (ot 400 1o
800 mM.). [Haxe npu ceeprenuu 21yo00Kux uiyu CK8O3HbIX 0Meepcmuil TIoJIb30BaTeIh
MOJKET pabomams ¢ MAKCUMATLHOU MOWHOCMbIO, YTO 00ecrieunBaeT 0oJiee BbICO-
Kyt 3(Q(hEeKTUBHOCTh pabOT MO CPAaBHEHUIO CO CIUPATbHBIMU CBepiiaMu. Omeep-
cmue TIOMy4YaeTCsl HACTOIBKO YUCHIbIM, UTO TP MOHTAXKE KIIeeBblX AHKEePO8 MOiC-
HO 000Umucy 6e3 cneyualbHou YUCMKU U NPOOYEKU omeepcmutl. ITO TPeUuMyIiie-
CTBO UMEET OO0JIBIIIOE 3HAUCHUE TTPH CBEPJICHUH OTBECHBIX HAITOJBHBIX OTBEPCTHH.

Takue cBepyia 1Mo MPHUHITUIY CBOCH pabOTHI MOAXOIAT TOJIBKO JIJISI CYXHX
CTPOUTEIHLHBIX MaTEPHAIIOB.

Ceepna ¢ omcocom 6ypo6oti MyKu He no0X00am 1jisi 00pabOTKU MAeKUX Ulu
BILANCHBIX MAMEPUAIOs, TaK KaK dTO MOXKET MPUBECTU K OIOKUPOBKE BbIMANCHO2O
Kanaa.

Caepiia ¢ 0TCOCOM OypOBOI MyKH JUAMETPOM 8-24 MM MOHTHUPYIOTCS C CH-
cremamu SDS-plus.

Ilpoooiinvie ceéepna. llpu cBEpIeHHUH CKBO3HBIX OTBEPCTHM 21vOuna om-
gepcmus (OUHA) 8 HeCKONbKO pa3 npesviuiaem duamemp. B 3ToM ciydae UCTIOIb-
30BAHHUE CHIOUIHBIX C8epP]l IPUBOIUT K NOBLIUEHHOMY MPEHUI0 X80CMOBUKA, YBE-
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JUYUBAIOIIEMYCS] TTPOTIOPIIMOHAIIEHO TIyOMHE MOHTa)XHOTO OTBepcTHs. HeoOxo-
JTUMBIN TS TAKUX PabOT nosbiueHHbI 8payaroyutl MOMEHM MOXNCem NPUSECmU K
nepezpyske nep@hopamopa u npeicoespemMenHol aKkmusayuy npedoxpaHumenbHou
Mmy@moi. Bo nzbexaHune TaHHBIX MPOOJIEM HCIONB3YIOTCS CHEIHAIBHBIE 1poOOLi-
Hble ceeplla ¢ YMEHbULEHHbIMU OUaMempoM U OIUHOU CRUpaibHo2o nasa. Peocy-
Was 20106Ka ceéepia OCHAIICHA HEeCKOILKUMU MEepOOCHIABHbIMU 3)0bsIMU, PACTIO-
JIOKEHHBIMUA C HEOOJBIINM CMEIEHUEM OTHOCHTEIBLHO JApYyr apyra. Takas eeo-
Mempuydeckas Gopma 207106Ky TIPUBOAUT K OOPA30BAHUIO KPYNHOU KAMEHHOU
Kpowky TIPU Pa3pylIeHUHd MaTepuaia, 4To 3HAUUTEIbHO nogviuiaem d¢hghexmus-
Hocmb pabouero mpouecca. brnarogaps kopomkomy chnupanoHomy nazy Oypoeas
MYKa 3¢ hexmusHo yoanaemesa N3 OTBEPCTUS, a 21a0Kas opma X60CMOBUKA TI03-
BOJISIET M30ekaTh mpenus. KOpoTkue HarHeTaronue ABWKCHHUS TepdopaTopoM
YIIYYIIIalOT BBIBOJ] KAMEHHOW MYKHU u3 oTBepcTHs. [Ipu paboTe ¢ OTBEpCTHIMHU He-
OombIIoN TIyOUHBI OypoBas MyKa MOXET OCTaBaThbCid B OTBEPCTUHU 0 MPOOOS.
Cpeny OCHOBHBIX MpeuMyuyecme npodouHO20 C8epaa no CPABHEHUN CO CHIOUL-
HbIMU c8epllaMuy UICHTUYHOTO JUaMEeTPa MOYKHO BBIJICTUTH CIIETYIOIIHUE:

— He3HauumenbHOe MPeHue X60CMOBUKA,

— CHUJICEeHUe PUCKA 3aKTUHUBAHUSL,

— nosvluleHHas paboyas IghhexmusHocme.

IIpoboiinvie ceepia NCTIONB3YIOTCS IS C8EPIeHUs. OMEEePCMULl OUAMEMPOM
45-80 mm u paboueti enyounoii 500-850 mm.

['eomeTpusi cBep, TEXHOJOTUSI TASHOTO COCAUHEHUS CIUPAIU C TBEPJO-
CIUTABHOM TOJIOBKOMW CBepJI omucaHbl B mojpaszaene 4.3.4 «Crépna st 00paboTKu
KaMHS.

@opMmBI crIMpalield CBEPIIL:

o osyxcnupanvras U-obpasznas ¢opma (puc. 4.100). Onmumanvrviti omeoo

CBEPIUNILHOU NBLIU NPU CEEPIIEHUU 8 ADPAZUBHBIX MAMEPUATAX.

Pucynox 4.100 — [syxcnupanvnas U-obpasuas popma cnupanu
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o yemwvipéxcnupanvhulil ousain TUrbo (puc. 4.101). Onmumusuposanmwiii om-
800 CBePIUNbHOU NbLIU O KOMGBOPMHO2O Cc8eplleHUs 8 bemoHe. Yeenuuen-
HbILL QUamemp CmepI’CHs NOGbluLaem 00J1208eYHOCMb C8epIld.

Pucynok 4.101 — 4-cnupanvusiti ouszatin Turbo

o Jluzaun cnupaneu «2+2» (puc. 4.102). Onmumanvrno adanmuposanmbwlil
K subpayusm ousaun cnupaiu 0as d¢gexmusnoli nepedaiu npusoOHO20
yeunus nepghopamopa Ha YenvHyro meepooCniasHyIo 20J108KY U MAKCUMATb-
Hotl cxkopocmu ceepienus. [llae cnupanu eapanmupyem cmabuibHOCMb
U no360jsem OmMeoOUMb MemaiiudecKue ONUIKU KPYNHOU @pakyuu npu
ceepaeHuU apmamypaol.

=

Pucynok 4.102 — Juzaiin cnupaneu «2+2»

Cucmema x60cmosuxo6. brICTpO3aXUMHAs CUCTEMa TaK)Ke SBIISIETCS BaXK-
HBIM KpHUTepreM mpodeccruoHaibHoro ceepiia. B 1975 romy xommanus Bosch
u3o0pena cucremy SDS-plus u u3mennaa crnoco0, ¢ MOMOIIBIO KOTOPOro mpodec-
CHOHAJIbI MOTYT OBICTPO U JIETKO 3aKHMaTh CBEPJIO B iepoparopax.

4.6.3.1 CBepianjibHble HHCTPYMEHTBI [IJI1 KAMHS U 0eTOHA

B tabnune 4.17 npuBeneHbl OCHOBHBIE XapaKTEPUCTUKU YIApHBIX CBEPI
¢ xBocToBrKoM SDS-plus aist paboThl mo kamHio (O€TOHY).
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Tabnuua 4.17 — Y napubie cBepia (0ypbl) ¢ xBoctroBukoMm SDS-plus

Hogoe SDS-plus-5 SDS-plus-7 SDS-plus-9 SDS-plus-9
Ha3BaHHE Rebar Cutter Core Cutter
Crapoe S4L X5L & Speed X
Ha3BaHHE
-*‘ - _
. /
Huamerp 3,0-26,0 5,0-30,0 16,0-32,0 25; 40; 50; 68;
cBepia, MM 82; 90; 100; 112
®opma (au- 4- ciupanbHBIN Ju3aiin cimpa- Ju3aiin cimpa-

3aifH) criMpa-
T

nm3aite Turbo

JIeH «2+2»

JIeH «2+2»

Octpue activeteq activeteq
WNupukarop WNunukatop BentwanuonHnoe
M3HOCA H3HOCA OTBEPCTHE
TBepaplii criiaB +
3yOuaThle KaHaB-
KU
Hcnonnenune AWB-naiika u | LlenbHast TBepao- | TBepaociuiaBHbie | ACUMMETPUYHbBIE
3aKakKa, CIUIaBHAs OJIOB- 3yObst TBEPAOCIIABHBIE
2 pexyiue Ka C 5 pexylu- 3yObst
KPOMKH MH KPOMKaMH,
TEXHOJIOTUS
1 dy3nOHHOTO
COCIMHEHUS
Marepuan JlonroseuHslii JlonroBeuHsbIit JlonroBeuHsbIit JlonroBe4HsbIit
TBEPJBIN CILIAB TBEPABIN CILIAB C TBEPJBIN CILIAB TBEPABIN CIUIAB C
MEJIKOW 3€pHH- MEJIKOM 3€pHU-
CTOCTBIO CTOCTBIO
Hasnauenue KompoptHoe YBennueHHbIN Caepnenue ap- Jlnst MoHTa)ka
cBepsieHue 0e3 BTpPOE CPOK MaTyphl B OETOHE | BBIKJIIOUATENEH B

3aKIIMHUBAHUS U
MOTEPH CKOPOCTHU
B KUPIUYHOU
KJIaJIKe, apMUPO-
BaHHOM M Heap-
MHUpPOBaHHOM Oe-

CIIy>kObI U BBICO-
Kasi TOYHOCTb
CBEpJICHUS B
KUPIIAYHON
KJIaJIKe, apMUPO-
BaHHOM U Heap-

KUPITHYHON
KJIaJKe, HeapMHU-
poBaHHOM Oe-
TOHE, CUJIMKAT-
HOM KHUpIIHYe

TOHE MHPOBAaHHOM Oe-
TOHEC
CpOK CJ‘Iy)K6LI e00 o000 (1) eo00
CKOpOCTB o000 o000 o00 eo000
OTBOI[ CBEp- (1YY} eoo000 L) ()

JIMIBHOU MBI~
B85

e/ee = XOPOIIIO; ®0e/00ee = JTyYIIIC; ®®080 = JTYUIIIC BCETO
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4.6.3.2 Iloabie cBepAMIbHBIE KOPOHKH /151 mepdopaTopos

Ilonvie ceepaunvuvie Kopouku Ot nepgopamopos (puc. 4.103) ucnonvzy-
romest 0151 ceepJieHuss omeepcmuil 60abuiozo ouamempa. IIpu 5ToM U3 OTBEpCTHUS
yIaJaseTcsl BECh KOJBIICBOW CETMEHT, YTO 3HAYUTEIILHO COKpAIlaeT HeOOXOANMYIO
pabouyro mMomHOCTh. KOpoHKa BBIHUMAETCS U3 OTBEPCTHUS IO TOCTIKEHUU MaK-
CUMAaJIbHOM TIIyOUHBI CBepiieHUs. Ecau enybuna omeepcmus npegvluiaen MaKcu-
MANbHYI0 ONUHY KOPOHKU, MO C8EPAUMb He0OX00UMO 8 HeCKOIbKO paboyux npue-
mo8. I1pu 3TOM OYypoBOI KEpH HEOOXOAUMO VOaisims U3 OTBEPCTUS NOC/IE KAHCOO-
20 pabouezo smana.

Cseprenue co ceepauibHbiMu KOPOHKAMU SIBISICTCS JIIUTEIBHBIM TPOIEC-
COM C BBICOKOM BHOpanMOHHOW HAarpy3kod Ha paboudylo MOBEPXHOCTb. MeTamu-
YeCKUE BKIIIOUCHUS, HANPUMED, apMamypHvle COeOUHEeHUs 6 Jiceie300emone,
Mo2ym npusecmu K nogpexcoenuro ceepa. 11o 3Toil mpuvnHe CTaHIapTHBIE CBEp-
JWIbHBIE KOPOHKH B KOMOMHAIMU C TIEpPOpaTOpOM MPAKTUUECKU TMOTHOCTHIO BbI-
TECHEHBI C PhIHKA aJIMa3HBIMU KOPOHKaAMHU.

llonvle ceepnunbHvle KOpoHKU WUCTONB3YIOTCS ¢ ouamempom 40-125 mm
u paboueti oaunoit om 100 mm.

1—yenmpupyrowee ceepno, 2—MOHMANCHBI XBOCMOBUK, 3 — NONAS CEEPAUTLHASL KOPOHKA,
4— meepoocniasHvlie pe3ybl

Pucynox4.103 — Ionas ceepaunvras Kopouka

Oxnaxcoenue. OObIYHO TIPU CBEPJICHUU KAMEHHBIX MAMEPUATIO8 OXAAHNCOA-
rowue HCUOKOCmU He UCHONb3VIOMCsl, TIOCKOIBKY BMECTE CO CBEPIHIBHON MYKOMH
OHHM O0pPa3ylT TPYAHOYCTPAHUMBINA IaM. VICKITIOUEHUEM SBISIOTCS @IMA3Hble
CBEePIUNIbHBIE KOPOHKU, KOTOPBIE HEOOXOANMO OX1axcOams Npu ceéepiieHuu Oemona
U MBepoblX KAMEHHbIX Mamepuanos. JIns 3TOro ucnonv3yemces 00a, KOTopas npu
BBIXOJI€ U3 OTBEPCTHUS yJIABIMBAETCS COOTBETCTBYIOLIUM MPUCITOCOOICHUEM.
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4.6.4 OcHacTKA IJI T0J10J1eHUA

3ybuna. [ns o6paboTku kamua U bemona 3yOUII0 UMEET 3aTOUKY B (popme
JIBYXCTYIIEHYATOr0 KJIMHA, B IEISIX OOECHEUEeHHs TOCTATOUYHOM >KECTKOCTH YToJl
3a0cTpeHus 0oiblie, 4eM y 3yous mo metaury. OObBIYHO €ro BeJIMYMHA COCTABIISET
ot 60° o 70°.

3yOuia BCKPBIBAIOT CTPYKTYPY KaMHSI ¢ TIOMOIIBIO YAapHBIX BO3/IEHCTBHMA
U 3aTEM pa3pylIaloT KaMEeHb PAaCKIMHUBAIOIINM BO3JICHCTBUEM.

B 3aBucuMOCTH OT Ha3HauyeHUs, NpU 00pabOTKe KamHs, O€TOHAa U APYrUX
CTPOUTEIBHBIX MaTepuajioB nepdoparopaMud W OTOOHHBIMH MOJIOTKAMH TPUME-
HAIOTCS 3yOnsia pa3HOOOpa3HbIX TUIIOB:

— 0Ooabedcrble 3yOuUna NCNOJIBb3YIOTCS I IPOJIOMA OTBEPCTHU;

— 00py6Hble 3y0una g 00pabOTKU KPaeB AJIEMEHTOB,

— 3ybuna 01a pabom no 0eMoHmadxcy Ay pa3ouBaHUS KAMEHHBIX 3JE€MEHTOB
3JIaHUSI.

[Ipu oOpaboTke kKamHs UM OETOHA, MOMUMO 3YOWJI, TaKXe MNPUMEHSIOTCS
8CnoMoz2amenbHble NPUCNOCOOaeHUs YOAPHO20 OeliCMBUSL:

—  mpambosouHbvle U BUOPAYUOHHBLE NAUMDBL (NIACMUHDBL);
—  KOCMblLIbHble KY8anobl (NOOOOUHUKU),
— OosbedicHvie HacaAoKu.

OcHacTka aia oOpabOTKU OemoHa u KamHs TIOAXOIUT JJiS BCEX CTaHAAPT-
HBIX 3KMMHBIX TIATPOHOB U JIJIsi BCeX Mojesei neppopatopoB U OTOOHHBIX MO-
JOTKOB:

— ¢ x6ocmosuxom SDS-plUs o ombotinvix moromrkos ¢ suepeueti yoapa me-

nee 5 /D,

— nepgopamopos knacca 2-4 Ke.

B Tabmune 4.18 npuBeaeHBI TUITBI OCHACTKHA M 00JIACTh WX MPUMEHECHHS IS
PEMOHTAa, PEKOHCTPYKIIMH, U3TOTOBJICHUS] TTPOEMOB, JOJOCKHBIX U JEMOHTaKHBIX
pabor.

Tabnuma 4.18 — Tunsl ocHacTKH U1 TepPopaTopoB

Tun IIpumMeHeHue

1 2

IMukoodpa3ubie 3yomiaa | [lukooOpasHble 3y0na peKOMEHIyIOTCs ISl IOJrOHOYHBIX paldoT B
TBEPJIBIX MaTepuanax, TAKUX Kak OETOH U KUPIUYHAs KIaJlKa. 37ech
<@ | g yapHas SHEPIUs CKOHIIEHTPUPOBAHA B OJHON TOUKE M CO3/IAET
CaMyIO BBICOKYIO ITPOM3BOAUTENIBHOCTh CheMa MaTepHaia ¢ IoMo-
b0 PACKJIMHUBAIOLIETO ACUCTBUA. B 3TOM Ccitydyae 3aocTpeHue
03HayaeT CKaJbIBaHHEe, pa30MBaHKE WM OTIAMbIBaHHUE.

Inockue 3y0una [Tnockue 3yousna, mpex/e BCero, UCIOIb3YIOTCS AJisl O0Jee MACKUX
— ﬁ MUNOG KamHs, TAKMX KaK KUpnuy, MATKUN CUTUKAMHbBIY KUPpnuY 1
T.11. brarogaps Hanuuuio y 3yOmt pexyiied KpOMKH yaapHas YHep-
rust 0osiee 3((EeKTUBHO pacnpeensieTcs B STUX Marepuanax. Takue
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Oxonuanue mabauyol 4.18

1

2

3yOuIIa TaKXKe UCIIONb3YETCs Ul «OKOHTYPUPOBAHUS», TO €CTh
MapKUPOBKH KAMEHHOT'0 MaTepuaia, KOTOPBI OyIyT yaamsTh.

Jlonarounsle 3yoniaa

Iupokue niaockue 3yOuia UCIONb3YIOTCS IS BBUIAMBIBAHUS
pa3pbIXJIeHUs OYBBI, OECIIOBHOIO MOJa U achanbTa Win A1 yaa-
JIEHUS IITYKaTYpPKU U TPSA3EBBIX OTJIOXKEHUI CO CTEH WJIM KaMEHHOU
KJIaJIKH, yaJeHHsI BRICTYIIOB HAa O€TOHHOMN OOIINBKE.

[Hupokas monepeyHas pexyuias KpoMka JyinHo# ot 50 1o 110 mm
JlaeT BO3MOXHOCTb BBIIIOJHSTH BEICOKO3(h(peKkTHBHOE N0101eHNe U
CKaJIbIBAHME B JIETKUX CTPOUTEIBHBIX MaTepuanax, TaKUuX Kak Ie-
HOOETOHHBIE OJI0KH, IIyCTOTENbIe KUPIUYM WK IITyKaTypka. Jloma-
TOYHBIE 3yONJIa COOTBETCTBYIOIIEH IIMPHUHBI B 3aBUCUMOCTHU OT
TBEPJIOCTU CTPOUTENILHOTO PACTBOPA MOXKET TAK)KE OBITh UCIOJb30-
BaHO JUIsl CHSITUSI IIJTUTKU.

[Tonmykpyriible 3yOuia UCIONB3YIOTCA VIS NPOpe3anusi KAHABOK
(kananos) Wi npopeseti 0Jisi 2430NPOB0008, 8000ONPOBOO0E U TUHUL
91eKMponuUmaHus B pa3InyHbIX MaTepuaax, 3a HCKIIIOUEHUEM 2pa-
Huma u mpamopa. Iloaykpyrisie 3yOnia ¢ mpsSMbIMU JIC3BHSIMUA
Jy4llle UCMOJIb30BaTh i 00JIee MIATKUX CTPOUTENbHBIX MaTepua-
J0B (KUY, MSATKHIA CUIIMKATHBINA Kupriud). HeGonbmoit n3rud
o0Jeryaer BO3MOKHOCTh BEPXHEH 4acTH MOJYKPYTIIoro 3youia co-
XpaHsTh MOCTOSTHHOM TMITyOUHY IPOPE3H.

3y0usia s CHATHA
KepaMu4yecKoi MIUTKH

Otu 3y6mia (¢ 3proHOMUYHO CMEIIEHHON NMOMEepPEeYHOH pexyIen
KPOMKOW) IIpeIHa3HaueHbl 0151 yOaIeHUs HACMeHHOU U HANOJbHOU
HAUMKU.

CThIKOBBIE 3y0OHJIa ¢
TBEPAOCILIABHBIMH
BCTaBKAMH

haay

Otu 3y6uina (¢ kapOuaBoIb(PppaMOBBIMU 3yObSIMU) MPEIHA3HAYEHBI
071 yOaneHus CmpoumenbHo20 pacmeopd U3 weo8 KUpnuiHoll
KIAOKU, 8bIeMKU HENOBPEHCOCHHBIX KUpnuiell u3 CmeH, COUBaHUs
RAUMKU, CHAMUS WIMYKAMYPKU.

KocTbLIbHBIE KyBaJlJ1bl

[TpumeHnsieTcs AJig MyTEeBBIX PEMOHTHBIX pa0OT Ha JKEJNEe3HOU JA0PO-
re. C MOMOIIBIO 3THX MPUCTIOCOOJICHUI OCYIIECTBISETCS TOI0MBKA
1ieOHs Mo/ InalaMy U BOMBaHUE KOCTBIJICH B TPYHT MPHU YCTAHOB-
K€ MOOWMJIbHBIX KOHCTPYKLUHH (BBICTAaBOYHBIX NaBUJILOHOB, IMepe-
JBUKHBIX 3JIEKTPOYCTAaHOBOK, MAIATOK MEIUIIMHBI KaTacTpod).
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4.6.5 3akpenuisomuii MaTepuai 6

3aoanue 6.1

|. 3amosanTe CXemy:
1. 3amoaHUTE CXEMY BHIOB ¥ MIOJBUIOB CBEPJI IS IepPopaTopoB:

Caepia 11 nepdopatopoB

cBepia CmtomHele cBepia
C C Csepna

PEXKYIIUMU KPOMKAMHU PEXKYIIUMU KPOMKAMHU
I1. BoiOepuTe 01MH NPaBUJIbHBIN OTBET U 00BeAUTE:
1. Tro6enbubie cBepiia BOSCH S4 npuMeHstoTes 1151 CBEPIICHHUS
a) TIIyOMHHOTO CBEpJICHUS; 0) HeOOoJBIIOro YriTyOIeHUs s

YCTAaHOBKH PO3€TOK,

B) OOJIBIIIUX OTBEPCTUH B OETOHE.
Orger:

2. Cgepna ¢ 0TcoCOM OypOBOM MYKH MOTYT IPUMEHSATHCA ISl CBEPJICHUS OTBEp-
CTUMN JUAMETPOM:

a) 400 — 800 mmMm; 6) 900 — 1000 mwm;

B) 1100 — 1200 mm.
OrTBerT:

3. Cgepia ¢ orcocom OypoBoii myku He moaxoasT ajist o0pabOTKH MaTepHUaIIOB:
a) TBEPIbIX; 0) MATKHX;

B) IOPHCTHIX.
Ortser:
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4. [IpoOoiiHble cBEpIIa UCTIONB3YIOTCS JJIsl CBEPIICHUS OTBEPCTUN AUAMETPOM:

a) 45-80 mm; 0) 81-90 mm;
B) 91-102 mm.
Otser:

5. I[Ipo6oitHBIMEU CBEpIaMU BO3MOKHO CBEPJICHUE OTBEPCTUH ITyOUHOM J10:

a) 500 — 850 mm; 6) 860 —900 mm;
B) 910 - 1000 mm.
OrTBer:

6. Jluzaiin cnimpanu «2+2» nis CBEpIICeHUs Kene300€TOHHBIX KOHCTPYKLMM MpH-
MEHSTH:

a) HeJb3s, 0) MOXHO;
B) MOXHO IpHU JUAMETPE apMaTyphl
100 mm.
Otger:

7. Ynapuoe cBepiio SDS-plus-9 Rebar Cutter ncnonb3yercst TOJIBKO ISl CBEpJIe-
HUSL:

a) yAapHOro;, 0) Oe3ymapHOro;
B) BpalaTEIbHOIO.
Ortser:

8. IIpu cBepieHUN CIUIOMIHBIMUA CBEPJIAMH C JBYMS PEXKYIIMMU KPOMKAMU OTBEP-
CTHE MOJIYyYaeTCs:

a) POBHBIM; 0) HEpPOBHBIM;
B) HUIEAITHHO KPYTJIOH (hOPMEI.
Orger:

9. Akkymynstopusiii niepdoparop GBH 18 V-EC Professional umeer paboune
PEKUMBL

a) JBa; 0) Tpu;

B) 4eEThIpe.
Ortger:
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I11. PaboTa ¢ pucynkamu:

1. ITo pucynky «Csep:o (0yp) nepdopaTopa co cTpykeuHOM KaHaBKoi S4» orpe-
JICIUTE OCHOBHBIC AJIEMEHTHI CBEpJIa U MOMUIITUTE

Csepno (6yp) neppopamopa co cmpyaiceyrnotl kanaskou S4

Ceepro

3. [To pucyHnky onpenenuTe BU CBEPJIa U MOAMUIINATE:
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= I

Csepno

4. Onpenenute GopMy pyKOSTKH aKKyMYJISITOPHOTO TiepopaTopa, n300paskeHHO-
r0 Ha PUCYHKE, U MOIUIINTE.

Dopma pykosmku nepgpopamopa

V. lonosHuTe npeaiokenne HeaocTawineil ungopmanmeii:

1. CneumanbHas cnimpanbHas (opma ma3a cBepia 00eCredrnBaeT BBIBO
U3 OTBEPCTHSI.

2. CruioniHeie CBCpPJIa C ABYMA PCKYIIMMHU KPOMKAaMH HA3BIBAIOTCA

3. Akkymynsropssiii iepdoparop GBH 18 V-EC Professional ocnamien MoIHbsM
WHHOBAIIMOHHBIM Bosch u cucremoii

HAJIC)KHOM 3aIUTHI aKKyMYJIsITOpa

V. YceTaHOBHTE COOTBETCTBHE:

1. YcTaHoBHTE COOTBETCTBHUE (CTPEIIKAMK) MEXK]Ty THIIOM YIapHOTO CBEpJIa C XBO-
croBukoM SDS-plus u ero Ha3HaueHueMm:
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Tun yoapnoeo ceepaa Hasznauenue
1. | SDS-plus-5 A. | MoHTaX BBIKJTIOUATENCH
2. | SDS-plus-7 b. | Cepnenue apmaTypsl B OeTOHE
3. | SDS-plus-9 Rebar Cutter B. | Cepiienue xxene3o0eroHa
4. | SDS-plus-9 Core Cutter I'. | CBeprenue KUpIUYHOM KIIAIKH,
apMHPOBAHHOTO U HEAPMHUPOBAH-
HOro OeTOHA
. | CBepiieHUE CUITMKATHOTO KUPIIU-
qa
E. | CBepneHne KepaMU4YECKON TUINAT-
KU

OTBeT:

ENJRIVIE NI
Vil

V1. BoiOepuTe HeCKOJIbKO NPABUIbHBIX OTBETOB U 00BeINTE:

1. Akkymynsatopubiii meppoparop GBH 18 V-EC Professional moxet ncrnosn3o-
BaThCS IS O€3yTapHOTO CBEPIJICHUS:

a) JpEBECUHBI; 0) Merania;
B) KEpaMUKH,; r) IJIAaCTMACCHI.

OTBeT:
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4.6.6 IlpoBepka cTenenn ycBoeHUs1 MaTepuaJja 6

3aoanue 6.2

|. IIpogoskuTe NMpeaioKeHue:

1. [lpy OTKIIOYEHHOM BpAaIlATEILHOM MeXaHu3Me MephopaTop MOXKET IMpUMe-
HATHCSI B KAUECTBE

2. OcobenHocth mepdoparopa B TOM, YTO Yy HErO0 HMEETCS BCTPOCHHBIN

3. CrnomrHbie cBepiia (crennanbHble HACaAKH ) MOAPa3eIsIIOTCS Ha:

I1. BbiOepuTe 01UH NpaBUJIbLHBII OTBET U 00BEIUTE:

1. Cucrema kperienns SDS-plus ucmonb3yerces A1 KpereHUss OCHACTKH C Jra-
METPOM XBOCTOBHUKA!

a) 10 mm; 0) 14 mwm;
B) 16 mm; r) 18 mm.
Otser:

2. IIpu cBepreHUM CIUIOMIHBIMU CBEPJIAMHU C YETHIPHMS PEKYIIMMHU KPOMKaMH OT-
BEPCTHUE T0JIy4aeTCs:

a) POBHBIM; 0) HEpOBHBIM;

B) HUIEATHHO KPYTJION (hOPMEI.
Orger:
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I11. BoiOepuTe HECKOJIbKO NPAaBUJIBHBIX OTBETOB M 00BeAUTE:

1. TlepdopaTtopsl ¢ pexxkumMoM pabOThl «CBEpJICHHE 0€3 ylapa» pPEeKOMEHIYeTCs
MPUMEHSTH JJIS CBEPIICHUS:

a) KepaMOTpPaHUTA; 0) kadenbHON MINTKY;
B) MpPaMOPHOH TUIUTKH; r) TJa3ypOBaHHOW IJIUTKH.
Otger:

2. AxkymynstopHeiii iepdoparop GBH 18 V-EC Professional nmeer paGouwne
PEIKIMBI:

a) CBeEpJICHHUE; 0) CBepJICHHUE C yJIapoM;

B) ynap.
OTBeT:

V. lonotHuTE NpeaioKeHue HeaocTawIeil uHGopManmei:

1. KonbIieBble KOPOHKH 7151 IEPPOPATOPOB UCTIONIB3YIOTCS JJISI CBEPIICHUS OTBEP-
CTUMU IAaMeTpa.

2. Ionbie CBEpIUIBLHBIC KOPOHKH UCTIOJIB3YIOTCS C TUAMETPOM
MM U paboyeil JJIMHOU OT MM.

3. MoHTaXHbBIE OTBEPCTHS OOJBIIOTO TUAMETPa TOMYUYAIOTCS HEPOBHbIMU TIPU HC-
MOJIb30BAaHUU CIIUPAILHOTO CBEpJIa C KpPOMKaMH.

4. VHHOBaIIMOHHAS TEXHOJIOTHSI yBEJIUYH-
BaeT CPOK CiIyxObl akkymynsropaoro neppoparopa GBH 18 V-EC Professional
0e3 MmoTepy MOITHOCTH.

V. YcTaHoBHUTE COOTBETCTBHE:
1. YcraHoBuTE COOTBETCTBUE MEXAY 00padaThIBa€MbIMU MaTepuaiaMu U MaKCH-

MaJIbHbIM JTUAMETPOM OTBEPCTHSI, MOJYYEHHBIMU TIPU CBEpJIeHUU TnepdhopaTopoM
GBH 18 V-EC Professional.
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Marepuan

JnameTp cBepiieHus, MM

1. | Cranmp A. |4-18
2. | beron b. |13
3. | peBecuna B. |30
. |20
Otset: |1 |—>
2 >
3 |>
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5 MTHCTPYMEHTHI JIS1 CTPOI'AHUA

[Iporecc 06pabOTKH CO CHATUEM CTPYKKHU (HampuUMep, IPEBECUHBI) C TOUKH
3peHus MoTpeOsIeMON MOIIIHOCTH COTIOCTABUM C NUWIeHHEM. MIHTepBaiibl BpeMeHH,
B TEUEHHUE KOTOPBIX MHCTPYMEHT pabOTaeT, MPUMEPHO TAKUE K€, KaK MpU IuIe-
HUM. A noTpediiseMas MOIIHOCTh B KOHKPETHOM CITy4yae 3aBUCHUT OT:

—  21YOUHBI CMPO2AHUS,
— cKopocmu nooauu.

[To Mepe yBennueHus ri1yOuHBI CTPOraHUsl U CKOPOCTH MOJ1a4y MOBBIIIAETCS
HE TOJBKO IPOM3BOIUTENBHOCTh, HO M MHOTpediisieMas MOIIHOCTh. B memom
UCIIOJIb30BAaHUE AKKYMYJISITOPHOTO HMHCTPYMEHTa JJIsi OOpabOTKH CO CHSATHEM
CTPY’KKH OFPaHHYMBAETCS EMKOCTBIO akKyMmyJsiTopa. [loaTomMy 11 ONTUMaIbHOTO
WCITOJIb30BAHUSI UMEIOLIENCS EMKOCTH aKKyMYJISITOpa HEOOXOJIMMO KOMIIPOMHCC-
Hoe pemieHue. [nyOuHa CTporanus U CKOpOCTb MOJA4YM JOJDKHBI ObITh HAMHOIO
MEHBIIIE, YEM NPU pabOTe NHCTPYMEHTA C CETEBBIM TUTAHUEM.

5.1 Moayab 7 «KAKKYMYJISITOPHbIEe PYOAHKI))

Y4eOublii MaTepuaJ /

5.1.1 OcHOBHbIE NPUHIUIIBI CTPOTAHUSA

Cmpocanue — >mo onepayusi pe3aHusi Opegecunsbl pe3yom (HoHcom), Tpu
KOTOpPOM TPAEKTOPUEHN pe3aHus ABJseTCs npsimasi. HanpasiieHue npssMou coBmazaa-
€T C HampaBJieHMeM pabouero ABWKeHUs. [Ipu cTporaHuu MOBEpXHOCTh pPE3aHMUs,
MOBEPXHOCTh 00PAOOTKH U IJIOCKOCTh PE3aHUsl COBMAAIOT.

CrporanueM NpuaroT ASTalIsIM MPaBWIbHYIO (HOPMY U pa3Mepbl, yKa3aHHbIS
Ha yepTexe. KpoMe TOro, moBEpXHOCTh CTAHOBUTCS POBHOM, YHNCTOW M TIIAJKOM.
TunuuHbpIMU 00JTACTAMU IPUMEHEHUS SBJISIFOTCS. HE TOJBKO CTJIaKUBAHHUE U CTPO-
raHue MO TOJIIMHE, HO TAKXKE U CTPYKTypHpoBaHUE NoBepxHocTeil. [Ipu cTpora-
HUU MPOUCXOUT CHATHE MaTepualia B opMe IIETIOK UJIU CTPYIKEK.

Bo Bpems crporaHus BpallarOLIUNUCS PEXYIIUMHA HWHCTPYMEHT, KOTOPBIU
HAXOJUTCS TapaJUieIbHO 00padaThIBAEMOM NeTalu, MePEeMEeNIaeTCs MO MPSMbIM
YTJIOM K OCH €T0 BPAIlleHUs BI0JIh 00pabaThiBaeMOM JACTalIH.

Onexmpopybanox SBISETCS CTAaHAAPTHBIM WHCTPYMEHTOM JUJISI CTPOTAHWS.
C ero momoIpl0 MPOU3BOIUTCS 00pabOTKa MOBEPXHOCTEH M 0Ope3Ka KPOMOK.
Hcmonb3ysi BCIOMOTaTeNlbHBIE MPUCTIOCOOICHHS, MOKHO OCYIIECTBIISATh BEIOOPKY
na3oB, ¢yroBanue u percMmycoBbie padoThl. [Ipu Kcnonb30BaHUM ABYCTOPOHHHUX
HOXKEH M3 TBEPAOro CIUlaBa OTHAJaeT HEOOXOAMMOCTh B UX 3aTouke. [locie nepe-
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BOpAYMBAHUS HOXA WU €T0 3aMEHBI JIOMIOJIHUTEILHBIE PETYIUPOBKU HE TPEOYIOT-
col.

Mo>kHO cTporath Bce MaTepHallbl ¢ Xopoliei oopadaTteiBaeMocThio. OJIHaKO
PYUYHBIE JIEKTPOPYOAHKH MOYTH UCKIIOYUTEIBHO HCIONB3YIOTCS ISl 00padomku
opesecunvl u OpeeecHvIX mamepuanos. Taxxe MOXKHO oOpabaThiBaTh IIacTMac-
Chl MpU HEOONBIION MUpUHE cTporanus (npubmmusutenbHo 20-50 mMm, B 3aBH-
CHUMOCTH OT THUIIa IJIACTMACChl).

5.1.2 CBoiicTBa Py4HBIX 3JI€eKTPOPYOAHKOB

DIIEKTPUYECKUN pyOaHoK MPENICTABISIET CO00M MHCTPYMEHT C BpPAIllAIOIUM-
CSl HOJHCEBbIM 8AIOM, TIPEHA3HAYEHHBIN ISl 00pabOTKK MOBEPXHOCTEN (TJIaBHBIM
00pa3oM JIpeBECUHBI U MOJUMEPHBIX MaTepUaNIOB) CO CbEMOM CTpYkKU. Och HO-
YKEBOT'0 BaJla PacrojaraeTcs napauiesibHO HaIPaBJISIIONIEH TOBEPXHOCTH.

DnexkTpuyeckue pyOaHKU HE MOTYT MPUMEHSITHCS NI METAI000pabOTKH.
OnHu He npeHa3HauYeHBbl I 3TOT0 HU KOHCTPYKTHUBHO, HU C TOUKH 3PEHUSI TEXHU-
KU O€30MacHOCTH.

Pyunble sneKkTpopyOaHKH COCTOSIT U3 PACMOJIOKEHHOTO TOPU30HTAIBHO
MPUBOJHOTO 3JIEKTPOABUTATENISI, CMOHTUPOBAHHOTO MOTIEPEK HAMPABJICHUSI CTPO-
raHus, KOTOPBIN Yepe3 peMEHHYIO Tepeaady IPUBOIUT BO BPAIICHUE CTPOTaTbHBINA
BaJl (CTPOTAJIbHYIO TOJIOBKY). Ha OKpy>KHOCTH 3TOTr0 Bajia pacroioKeHbl OJJUH WU
HECKOJIBKO CTpOrajbHbIX HOXeh. OnopHas miMTa pybaHkKa COCTOUT U3 JIBYX ya-
crei. [Ipu moMonu nepenHe 4acTu MOKHO PETYJIMPOBATH TONIIMHY CHUMAEMOTO
Matepuana. PyOaHKu HUCHONB3YIOTCS JUisi 00paboTKU mMoBepxHOcTel. Pabounm
MPUHITUTIOM dJIEKTpopyOaHKa sIBIsieTCs BpalleHue. B 3aBUCHMOCTH OT nuameTpa
CTPOTAJILHOTO Bajia YMCJIO 00OpPOTOB pybaHka MokeT cocTaBisTh oT 10 000 mo
18 000 06/muH.

OneKkTpopyOaHKU KIACCUDUIMPYIOTCS IO IIMPUHE CTPOTAHUS U MAaKCH-
MaJIbHOM TOJIIIIMHE CHUMAEMOM CTPYKKH.

Cmanoapmuasn wupuna cmpozarusi pasia 82 mm u 100 mm, TIpu 3TOM
82 MM sBisieTcsl HanboJee pacpOCTPAaHEHHON MIMPUHON CTpOTaHUs. DIIEKTPOPY-
O0aHku ¢ wupunoi cmpozanun 100 mm v 601ee Ha3BIBAIOTCS WIUPOKUMU IJleK-
mpopybankamu.

PyuHO#i 21€eKTpOopyOAHOK C YHUBEpcanbHbiM Ogucamenem HE3aMEHUM U IS
00pabOTKHU JIEPEBIHHBIX CTPOUTEIBHBIX 3JIEMEHTOB IPOMBIIIICHHOTO H3TOTOBJIC-
HUS B TEX CIIydasX, KOTJa TpeOyeTcs BPYIHYIO BBITIOJIHATH paOOThI TIO MIX IMPUTOH-
KE WIM BbIpaBHUBaHMIO. [I0 KOHCTPpYKTHBHOUW (hopme, MPUHITUIIAM OOpaIieHUs U
MPUMEHEHUST DJIEKTPOPYOAHOK aHAJIOTHMYCH MPUMEHSIONIUMCS C JIaBHUX BpPEMEH
py4YHBIM pyOaHkaMm. Beicokas yacToTa BpallleHus Bajla yHUBEPCATHHOTO ABUTATEIIS
nepesaeTcs HOKEBOMY Bally ITPU MOMOIIM 3JIACTUYHONW PEMEHHOM Mepeiayu.

AKKymynamopHsle py6anku MOTYT OBITh TOJIE3HBI MPU BBITOJHCHUH MEJ-
KHUX CJIECapHO-IPUTOHOYHBIX padoT. [TosToMy uX McHosb30BaHre OCOOCHHO Iiefie-
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co00pa3HO MPU MOHTAXE BCTPOSCHHOUW MeOen, BHYTPEHHEH OTAeNKe, COOpKe Top-
TOBOT0 000PYIOBaHHS U BBICTABOYHBIX CTCHJIOB.

AXKyMYJSTOpPHBIC pyOaHKM CHUMAIOT CTPYXKKY TOJIIIMHOH TPUMEPHO
no 1,6 mm. ObGecrieunBaeMass UMH TMPOU3BOIUTEIBHOCTh CTPOTAHUS MPUOIN3H-
TEJILHO COOTBETCTBYET MPOU3BOAUTEIBHOCTH Pa0OTAIOIIEr0 OT CETH MHCTPYMEHTA
HIDKHETO KJjlacca MOIIHOCTH. [y oOecriedeHrss KOMITIAKTHOCTH pabodee Hampsike-
HHUE B BEPXHEM JiMana3oHe coctapisieT 18 B.

BHenHuii BUA ¥ KOHCTPYKTHBHBIE OCOOEHHOCTH aKKyMYJISTOPHOTO pyOaHKa
GHO 18 V-LI Professional mpusenens! Ha pucyHke 5.1.

nology,
tech

18 Volt 4,0 Ah 45 min ot P aroe | [ececrronic| [ 82 mm 0-1,6 mm

oo., 'l

bYyi

1 — nampyb6ox ons evibpoca cmpysicku (No dHceranuio cresa/cnpasa); 2 —no8opomHas pyuKa ois
YCMAHOBKU 2TYOUHbL CIMPO2AHUSL (C U30IUPOBAHHOU NOBEPXHOCIBIO), 3 — WKAAA 2YOUHBL CIPO-
2aHus; 4 — pvluae nepeknoyeHUss HanpagieHus blOPOca CMpPYICKU, 5 — OIOKUPaAmop GulKIoua-
mens; 6 — gvlKnIOUamMens, 7 — aKKymyaamop, 8 —KHONKA pazoioKupo8KU akKyMyasamopa,
9 —V-o6pasnwiii nas; 10 — nodowesa pybanka

Pucynok 5.1 — Axxymynsmopnwiii pyoanox GHO 18 V-LI Professional

Axkymynamopuuwtii pyoanoxk GHO 18 V-LI Professional — sto uckmoun-
TEJIHHO JIETKUHA WHCTPYMEHT ¢ TOYHOUM o0paboTkoi. OH oOnamaer ciemyrouumMu
IIPEUMYIIIECTBAMHU:

® Obicmpas U BblICOKOMOUYHAs paboma 61a200aps NIAGHOU pe2yIuposKe
2nyounsvl cmpozanus 00 1,6 mm;
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® 8bICOKOE Kauecmeo ob6pabomku nosepxHocmu 01a200apsi UCKIIOYUNENbHO
0CMpPOMY U Q0JI208€4HOMY NOBOPOMHOMY HOMHNCY U3 MBEEPO02O CNIABA;

® unHosayuonuvie akkymynsimopwol CoolPack c ysenuuennvim na 100 % cpo-
KOM CIyoHcObl;

o cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsmop
om nepezpy3Ku, nepezpesa u 2iyb0Koeo papaoa;

® mopmo3 dsuecamens 01 6€30NaACHOU OCMAHOBKIU,

® Ovicmpast 3aMeHad HOXHCA Ol HeNpPePbIBHOU pabomul;

® 8bIOOP CMOPOHBL 8bIOPOCA ONUTIOK.

TexHn4YecKHe XapaKTePUCTUKH AKKYMYJISATOPHOIo py0aHka
GHO 18 V-LI Professional

HanpspkeHne akkyMyIsaTopa, B ..o 18
EMKOCTD aKKYMYATOPA, AU ....uiteiiiineiiei e 4,0
Yuciio 060poTOB X0JIOCTOTO X014, MEH L 14 000
[ITyOMHA CTPOTAHMS, MM . ..teenttettentete et enteaneeneeneeeeneeaneenenns 0-1,6
Perynupyemasi riayOuHa BBIOOPKH MA38, MM ....uvuenneneenneaneaneannenn. 0-8
Paboyvast mHUPHHA CTPOTAHMS, MAKC., MM ....ueneeneneneneaneaneanennnn 82

B 031705 7 R | ST 330,0
BBICOTA, MM ..ottt et 1470
Bec € aKKYMYIIATOPOM, KT ...uuentinttntenteateeieeeeeeeeaaeeeeanenens 2,6

Komnnexm noeopommuwvix meepoocniagHvix Hodicell IBYCTOPOHHETO MpUMe-
HEHUsI 0COOCHHO y/I00€H Oarogapsi BO3MOKHOCTH JIETKOM 3aMEHBI.

CrtporanbsHblii HOX U3 TBepaoro craBa (HM) uMeer nBa je3BUS U MOXKET
ObITh MOBEPHYT. Ecnm 3arynuiuck o0a 7e€3BUsI, TO CTPOTAJbHBIA HOX JIOJIKEH
ObITh 3aMeHeH. Teepoocnnasnwtii cmpozanvhotii Hode HM nenv3a 3amauusams.

Hoowcu w3 ObicTpopexyiiield MHCTPYMEHTAJIbHOM CTajdu JOMYyCKaloT mepe-
TOUYKY, OJTHAKO MX HEOOXOIMMO 3aHOBO PETYJIHUPOBATh IMOCJE KaXIOW 3aMEHbI
HOXel. CaMO3aKpbhIBAIOIIMUNCS MASAMHUKOBLIU 3AUUMHBIU KOXCYX VI NAPKOBOU-
Hblll OauiMak TIO3BOJISIOT 3alMTUTh HOXKEBOW BaJl, BpalalOLIUMNCA 10 MHEPUUU
NOCJI€ OTKJIFOUEHUSI MHCTPYMEHTA, U MOBEPXHOCTh 3arOTOBKH OT MOBPEKICHUM.
Ynop peecynuposanus 2nybunvl BBIOOPKH OTpaHUYMBAET TIYOMHY CTPOTAHHUS MPU
BBIOOpPKE YETBEPTH, a YNOp 015 02pAHUYeHUs UPUHBI 1a3a MO3BOJIIET OIPaHUYH-
BaTh MIMPUHY CTPOTAHMUSI.

Ho>xeBoil BaJl HE JOJDKEH MPEACTABIATh OMACHOCTH JUISl 310POBbS OIlEpaTO-
pa Jaxke MpH HEIOCTATOYHOM 3aTsDKKE YACP)KUBAIOIIUX HOXH BUHTOB, UTO OOec-
ne4YnBaeTcs MpUMEHEHHEM (PUKCHPYIOIIETO Ma3a Ha PEeXKyIeM HOXKe.

3aouaa uwacmo nooowewl Inekmpopydanka od6pazyeT OCHOBaHHE, KOTOPOE
MOCTOSTHHO APUCOEOUHEHO K KOJHCYXY 08U2AMEs U He MOoXcem Oblmb nepemeueto.
Ha nem ocrtaercst anekTpopy0aHOK, KOrja ero BeayT Haj oOpadaTeiBaeMOM JeTa-
JIBIO.
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3a0nas uyacmv TOAOMIBBI ANEKTpOpyOaHKa MOJKHA OBITh napaienvHa
HOJICe80M) 8aiy, 9TOOBI obecnedums 8blCOKOE KAYecmeo 00pabomaHHoU nosepx-
Hocmu. DTO peallu3yeTcs Ha 3Tare MPOU3BOJICTBA BHICOKOKAYECTBEHHBIX 3JIEKTPO-
pyOaHKOB IMyTeM U3MEpEHHs] COOPaHHOH IMOIOIIBBI JCKTPOPYOAHKA C IMTOMOIIBIO
DJIGKTPOHHBIX MPUOOPOB M TIOBTOPHOH €& 00paboTke mocie e€ cOOpKH, eciu ITO
HEO0XO0IMMO.

Ilepeonss yacmv nodowesl 31eKkmpopyoaHKa MOXKET ObITh OTPEryJIUupOBaHa
110 BEPTUKAIU U OTBEYACT 3d e0eHUE HONHCEBO20 8AlA 8 BEPMUKATILHOU NIIOCKOCTU
napanieibHo no8epxHocmu obpabamovieaemol 3a2o0mosku. llepednss uacmo 1O-
JIOIIBBI 3JIEKTPOPYOaHKa, TAKUM 00pazoM, onpedesiem moauury CmpyicKu.

Hooicesoti san, Tax:ke W3BECTHBIM TMOJ] HA3BAHUEM HOXMCEBAsl 20108KA, WU
CMPO2ATbHBIL CYnNnopm, UMEET 00uH HOX, YCTAaHOBJIICHHBIA TIO0 €r0 OKPY)KHOCTH,
KOTOPBIN BpAIaeTCs W CHUMAIOT MaTEPHall B BHJIC CTPY)KKH C TIOBEPXHOCTH 00pa-
0aThIBaEMOM 3arOTOBKHU.

HoxeBoil Ban jommkeH paboTaTh C aOCONIOTHOM KOHYEHMPUUHOCIbIO
U CHAOXKATbCSI CAMOKOHMPAWENUCS ApMamypoll HOxca.

5.1.3 Ho:xu 1J151 3J1eKTPOPYyOaHKOB

JIJIst oCyIecTBIEHUS TPOIlecca pe3aHusl pe3ell YCTaHABIMBAIOT MO YIJIOM
K oOpabaThiBaeMOM TMOBEPXHOCTH, B PE3yJIbTaTe 4YEro OOpa3yrTCs CIEAYIOUIUe
yrisl (puc. 5.2):
— 3a0Hull (@), medtcoy 3a0Hell 2panbio pe3ya U NI0CKOCMbIO Pe3AHUSL,
— 3aocmpenus (), unu 3amouxu, mexcoy nepeoHell u 3a0Hell PaAHIMU,
— nepeoHuti (y), medxcoy nepeonetli 2pansvio U NI0OCKOCMbIO, NePHEeHOUKVIAPHOU
NJIOCKOCMU De3aHUsL,
— pe3anus (), medcoy nepedHeli 2panvio U NIOCKOCMbIO PE3AHUSL.

Qa —3a0HUl Y2ou, B —Yyeol 3a0Cmpenusl; y —nepeoHutl yeol, o+ = yeon pezanus

Pucynok 5.2 — Venvl na nooce snekmpopybanka
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Mex 1y yrioBeIMU ITapaMETPaMHU CYIECTBYET 3aBUCUMOCTB:
at+B=9 o+7y=90°

VYron pezanusi noAOUPAIOT B 3aBUCHUMOCTH OT HampaBJieHUs (BUAA) pe3aHus
10 OTHOILICHHIO K BOJIOKHAM JIPEBECUHBI. Pa3uyaroT Tpu OCHOBHBIX BUJA PE3AHUS:
BJI0JIb BOJIOKOH, B TOPEII, MOMEPEK BOJIOKOH.

B nmomonmHenue k oOmmM yriam i 3JIEKTPOMHCTPYMEHTOB, paOOTarONIuX
CO ChEMOM MaTepHala, HOXCU 1eKmpopyOaHKa MOTYT UMETb CHeyUaIbHblil Npo-
Gune 800ab pedcyweli Kpomku, KOTOPBIM HaNpsMyK BO3JIEUCTBYET Ha 00Opada-
THIBAEMYIO MOBEPXHOCTh. Credyrowjue Kpumepuu onpeoesitom C8oUCmea UHCmp)y-
MeHma:

— nepeoHull Yo,

—  3a0HUll y2ol,

— Y201 3a0CMpeHusl;

—  Y20a pe3anus;

— Mamepuan pexicyujux Kpomox,
—  NpoghunL pexcyuux KpOMOoK;
—  pacnonodxceHue Hoxcel,

—  KOJIUYeCmB0 Hodicell.

Ilepeonuit yeon peszanusn. bonvuioii nepednuti yeon pezauusi obaecuaem
NPOHUKHOBEHUE pexcywell KPOMKU & obpabambvieaeMvlil Mamepuan, MaleHbKAN
WIM OTPULATENbHBIA EpeIHU yroa — 3arpyansier. Yem Oosbliie nepeaHuil yroi
pe3aHus, TeM MEHbIlee yCWIHe Tojaadyu HeoOxomumo. HeGompinme wim oTpuia-
TeJIbHBIC TIEPEIHUE YTl pe3aHusl TPEOYIOT MPHUIIOKEHUS OOJBIIETr0 YCUIIHS Moaa-
yn. [loaToMy 6b160p 6enruuunbl nepedne2o yeia B 3HAYUTENBHONU CTETICHU 3A8UCUM
om obpabamvieaemoco mamepuaid.

3aonuii yzon. bonvuioil 3a0nuil y2on 0earaem pedxicyusyro KpoOMK)Y aepeccus-
HOli, HO BMECTE C TeM M 0oJiee MOABEP>KEHHON pa3pyIICHHIO (MTOBBIIMIACTCS PUCK
MOJIOMKH pexXylle KpoMku). TpeHue 3aHell rpaHu pexylield KpOMKU B MaTepua-
Je MUHUMaidbHOe. HeOGonbIoi 3aaHuil yroy yBEIMYHUBAET MPOYHOCTH PEXKYIIEH
KPOMKH, HO TIpHU 3TOM YBEJIWYUBAECTCA W TpEeHUE 00 MaTepuaj, BCICACTBHE YETO
B MeCTe 00pabOTKU MaTepualia BO3HUKAET OOJIBIIINI HArpeB.

Yeon 3aocmpenusa. CnunikoM 00JIbIION TIEPEHUN yroJl pe3aHus MPUBOIUT
K YMCHBIIICHUIO yTJIa 3a0CTPEHHUS, UTO, BOMPEKU MPEABSIBIIEMBIM TPEOOBAHUSIM,
JIeJIaeT PeXKYIIYI0 KPOMKY 00Jiee YyBCTBUTENIBHOM K HampshkeHuto. [Ipu 3Tom 3Ha-
YUTENHHO YXYAIIAETCS TOKa3aTelb CTOMKOCTH M 3(P(HEKTUBHOCTh OTBOJA TEIUIA.
[TocpencTBOM yMEHBITICHUS 33JIHETO yIiia TIPU OOJBIIIOM MEPEAHEM YIJIE PE3aHUs
MOXHO YMEHBIIUTh U yrojd 3a0CTPEHUSs, a, CIEAOBATEIbHO, YBEIUYNUTh JOMYCTH-
MYIO Harpy3Ky Ha pexXylue KpOMKHU.

Yeon pezanun. Yron pezanus oOpasyercs mepeIHUM yTIIOM pe3aHus U T0-
JI0’KEHUEM PEXKYIIEH KPOMKH OTHOCUTENIBHO MOBEPXHOCTU MaTepuana. MajieHbkue
YIJIbl pe3aHusi 00JIeTYat0T MPOHUKHOBEHHE PEXYIIEH KPOMKU B 00pabaThiBaeMbli
MaTepua, a OOJbIINE YIIIbl — 3aTPYIHSIOT.
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Mamepuan pesxcywyux kpomok. B xaduectBe mamepuana s U3rOTOBIICHUS
PedANcyuux KpOMOK WIH HOJICell UCTIONB3YIOT OblCIMPOPEXCYUW Y0 UHCIPYMEHMANb-
HY10 cmanb (BBICOKOJIETUPOBAHHYIO MHCTpYMEHTaNIbHYIO cTanb (HSS) wniu meép-

owlil cnaas (kapoun Bosbhpama (HM)).
B TaGaune 5.1 npuBeaeH JOrMYECKU CIIOCOO MPaBUIIBHOTO BBIOOpa HOXa
JUTSL DIIEKTPOpyOaHKa.

Tabmuua 5.1 — Jlorndyeckuii croco0 MpaBMWIILHOTO BEIOOpA HOXKA IS SJIEKTpOpyOaHKa

O6pabatbiBae- KauectBo [[Inpuna o6pabda- dopma Tumn Hoxa
MBIH MaTepuan | oOpaboTaHHOW | THIBAGMOH JleTalu HOXa
IIOBEPXHOCTU
Msrkue TUIbI CranmaptHoe | MeHblie, yem [Tpsimo- N3 xapbuna Bonsdpama
JPEBECHHBI LIMpUHA CTPOra- | yroJjpHas
HUs
Bonbie, uem 3akpyrien- | M3 kapbuna Boiasppama
LIMpUHA CTpOra- | Has
HUs
Ouenb x0po- [Ipsimo- W3 6bicTpopesxyieil uH-
uee yroJIbHast CTPYMEHTAJILHON CTaJIN
['pyboe Bonnucras | PycTukanbHblil HOX U3
OBICTPOPEIKYIIECH WH-
CTPYMEHTAIBHOM CTaIN
TBepasie Tuniel | Xopoiiee Membliie, yem [Ipsimo- N3 xapbuna Bonsphpama
JPEBECHHBI LIMpUHA CTPOra- | yrojpHas
HUs
bonbiue, uem 3akpyriieH- | M3 kapbuna Bonbdpama
IIMpUHA CTpOra- | Has
HUs
Msrkue mnact- | O4eHb Xxopo- Tounbko y3kue [Ipsimo- W3 GpicTpopexyiel nH-
Macchl, TEpMO- | IlIEe CTOPOHBI yroJIbHAA CTPYMEHTAILHOU CTaIH
J1aCThI
TBepabie CranpgaptHoe | Tonbko y3kue IIpsmo- N3 xapOuaa Bosbhpama
IJIACTMACCHI, CTOPOHBI yroJibHas
TEPMOPEAKTO-
IJIACThI, CTEK-
JIOTIJIACTHK

XapakTepHsble ceoticmea Hoxcei u3 cmanu HSS. Hoxu, U3roToBlIeHHBIE U3

ctasi HSS, MoryT umeTh OoJbliiue TepeHue U 3aIHUE YTIIbI, 3TO MIPUBOJIMT K CO-
3JIaHUI0 OCTPBIX U arpeCCUBHBIX PEKYIIMX KPOMOK, KOTOpPHIE, OJTHAKO, HE MOTYT
MIEPEHOCUTH CIIUIIKOM OoJibiioe HampsbkeHue. [loaromy Hoxu u3 ctamu HSS wyx-
HO HWCITOJIb30BaTh TOJBKO MPU BBICOKMX TPEOOBAHUAX K Ka4eCTBY 0OpabOTaHHOM
MOBEPXHOCTU. B 3TOM ciydae HEOOXOJUMO YUYUTBIBATH MX COKPAIIEHHBIA CPOK
CITY>KOBI IpH 00pabOTKe JPEBECUHBI TBEP/IBIX MOPOI.

Hoowe niis snekTpopy0OaHKa uz Ovicmpopedicyujeti UHCmpyMeHmanibHol cma-
au (HSS) HeoOXoauMo NepuoaNdecKu nepemauusams. lleperaunBanye BBITOJTHS-
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€TCsl TIyTeM 3aTayrBaHUS HOXKAa B paboueM COCTOSIHMHM Ha TOYMIHHOM KamHe. [le-
pe3arouka 3a3yOpeHHOU pexylleld KPOMKH BPYYHYIO HEBO3MOKHA, TaK KaK HEBO3-
MO>KHO JJOCTHUYb HEOOXOAUMOU TOYHOCTH.

XapakTepHBIE ceolicmea Hoxcell u3 Kapouoa eonvghpama. Hoorxcu u3 xap-
buoa eonvghpama (HM) ciocoOHBI BBIJIEPKUBATh OOJIBIIIKE HATPY3KU, OJTHAKO U3-
3a MOBBIIIEHHOW JTJOMKOCTH 3TOr0 MeTajljla HE0OXOUMO COOII0aTh ONpe/eeH-
HBII YTOJl 320CTPEHUS, UTO MOKET CKa3aThCsl Ha KadecTBe 00pabOTKU MOBEPXHO-
CTH HEKOTOpbIX MarepuaiioB. C 3THUM NPUXOIUTCS MHUPUTHCS, €CIIM MPHIaBaTh
3HaYeHHUE UX IIUTEILHOMY CPOKY CIY>KOBI pu 00paboTke abpa3uBHBIX JpEBEC-
HBIX MaTepUAJIOB, TAKUX KaK JPEBECHO-CTPYKECUHBIC TUTUTHI.

CymiecTByIOIIHE TBEPAOCIUIABHBIE CTPOTAIbHBIE HOXKH CEPHUIHOTO TPOM3-
BOJICTBA MO3BOJITIOT IOCTUTaTh OYEHB XOPOIIIETO KauecTBa 00paboTKH BCEX COPTOB
npeBecuHbl. CTOMKOCTh HOXKEW JJOCTaTOUYHO BBICOKA, €€ CHMIKEHMSI M3-3a HaJU4Us
TaKUX TBEPJbIX BKIIOUEHHM, KaK CyUbsl, HE IPOUCXOIUT.

TBepaocmaBHble HOXKHU HE MoAJexar nepe3arouke. [locne u3Hoca uX WM
pPa3BOPAUMBAIOT HOBOW PEXYILIEH KPOMKOU (IBYCTOPOHHUE HOXKH ), WJIH 3aMEHSIIOT.

Ilpoghunu noxceii 3nekmpopyéanka. llpodrim HoXKa MOKHO pa3JeaIuTh Ha

TPHU OCHOBHBIE TPYIIIIbIL:
—  NPAMOY20JIbHbLE HOMCU OISl DIEKMPOPYOAHKA,
— HOCU 0151 INEeKMPOPYOAHKA C 3AKPY2NEeHHbIMU KPASAMU
—  «PYCMUKANbHBIEY HOMCU OJISl JIeKMPOopyOaHKa.

[Tpodunu HOXEM B OONBIIMHCTBE CIy4yaeB UMEIOT MPSMOYTOJIbHYIO (hopMmy,
3a CUET Yero Mpu CTPOTaHWU MOXKHO BBIOMPATH Ma3bl C POBHBIMHU MPSMOYTOJIb-
HbIMU KpasiMu. IIpamoyzonvhvle Hodcu 0 nekmpopydanka (cm. puc 5.3a)
WCITOJIB3YIOTCS, €CJTU MTUPUHA CTPOTaeMOM 3arOTOBKH MEHBIIIE, YeM IIIUPHUHA CTPO-
raHus s5ekTpopybanka. KpoMme Toro, OHU UCTIONB3YIOTCS 7151 BHIOOPKH YETBEPTH.

Jlist ctporanusi oOpabaThiBa€MbIX J€Tajied, KOTOphIE IIMpe, YeM LIMpHHA
CTPOTaHUA IEKTpopyOaHKa, a TakKe JJIs OOJIBIINX TTOBEPXHOCTEH JTydIle MOAX0-
JAT HOMCU C 3AKPY2TIeHHBIMU KpaAmu (cm. puc. 5.36), Tak Kak OHU 00€CIIeUnBaIOT
JTYUIITUE TIEPEXOIbl MEX Y JTHHUSAMHU CTPOTaHUSI.

Hoxwu mst snextpopy0aHka ¢ BOJHUCTBIM TpoduieM (Tak Ha3bIBaEMbIC
«pycmuKanbuvle HOdMCU») (cm. puc. 5.4) UCTIONB3YIOTCS IS TIOJIYYCHUS MOBEPX-
HOCTEHW «1moja crapuny». Hooie pycmuxanvuuii s 3JIEKTPOpyOaHKa IMO3BOJISET
pyUIaBaTh 0COOBIN BT 00pabaTHIBAEMBIM MTOBEPXHOCTSIM.

Konuuecmeo noosicenr. CtporaiibHble Bajbl JUIsl DJIEKTPOPYOAHKOB OBIBAIOT
C OJTHUM WJTU ABYMSI PACIIOJIOKEHHBIMU JTUAMETPATLHO IPYT K APYTY HOKAMHU.

Pa3nuna B paboueii mojgadye mpu OOBIYHBIX JHAMETPAx CTPOTATLHOTO Baa
AJIeKTpopyOaHKka MUHUMAJTbHA. [Ipr MCTIOIE30BaHNM CTPOTAIBHBIX BAJIOB C OJHUM
HOKOM Ha HU3KOM MJIM CpeHEN CKOPOCTH MOJauyu JOCTUTAETCs JIydllee KauyeCTBO
00paboTKa MOBEPXHOCTH. TOJBKO Ha OYEHb BBHICOKUX CKOPOCTSAX MOJIaYM MCIOJIb-
30BaHHE CTPOTAJIILHOIO Bajia C JABYMSI HOXKAMH SIBJISIETCS OoJiee MPeArnoYTHTEIb-
HbIM. B cTanMoHapHBIX CTpPOrajbHBIX CTaHKaX, padOTAIOMIMX CO CTPOrajJbHBIMU
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BajlaMU OOJIBIIIMX JUAMETPOB HA BHICOKHX CKOPOCTSIX TOJIa4M, BCET/Ia UCTIOIb3YeT-
csi iBa WK OoJiee HOXKa (00513amenbHo YWEMHOe KOIUYecmao).

Kak u ckopocTh BBITIOJHEHHS padoT, MOCTYITHOE KadecTBO 0OpabOTaHHOM
MOBEPXHOCTH TaK)K€ 3aBUCUT OT CKOPOCTH BpaIlCHHS, THaMeTpa HOXKEBOTO Bala
U cKkopocTu moaauu. [Ipu oMMHAKOBBIX 3HAYCHHSIX 3THUX MAapaMeTPOB HET HUKAKHIX
CYIIIECTBECHHBIX Pa3IUIHiA, CKOJIBKO HOKEH UMEET ICKTPOPYOaHOK.

a — NPAMOU CMPO2ANIbHBIL HOXMC, O — CIMPO2ATIbHBIU HONC C 3AKPY2IIEHHLIMU KPASAMU

Pucynox 5.3 — Hoorcu 0ns anekmpopybdanxa

Ecnu ucnonb3yercs TOABKO OAMH HOX IS AJIEKTpOpyOaHKa, HOKEBOM Bal
MOXET MMETh MEHBIIHMH pa3Mep, YTO JCIIAaeT BECh JJIEKTPOpPyOaHOK Oosiee KOM-
MaKTHBIM U OoJiee ympasiisieMbiM. Eciiu HOX 1S 25ieKTpopyOaHKa OyIeT MOBpekK-
JIEH TOCTOPOHHUMHM BKJIFOUEHUSIMHU B 0OpabaTbiBaeMOl neranu (CkoObl, TBO3JM,
IpsA3b), TO OyAET MOBPEXK/IEH TOIBKO OJUH HOXK. B 11€710M 3aTparsl Ha HOXKHU OyyT
YMEHBIIICHBI HAMOJIOBUHY, YTO AEJAET AKCIUTyaTall0 OJHOHOXKEBOTO AJIEKTPOPY-
O0aHKa SKOHOMUYECKH 00JI€€ BBITOIHBIM.

A —monkuti npogunv, B —epyouiti npoguns, C —enaokoe cmpoeanue, D — pycmukaibroe
cmpozanue
Pucynox 5.4 — Pycmuxanvhsiii HOdC 07151 91eKMpopyOaHKa
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Ilpucnocooénenue ona 3axcuma HoOXHca TOIDKHO 0Oecneuusams HAOEHCHYIO
Guxcayuro nodxcell 8 Hodcesom 6any. OHO JOJIKHO UMETh BO3MOKHOCTb PETYJIH-
POBKHM U aJlaliTallid K KOHKPETHOMY HOXY, KaK Hampumep, K IMOBOPOTHBIM HOXKaM
U3 KapOuja Bosib(ppama UM HOKEU M3 OBICTPOPEKYIIEH MHCTPYMEHTAIbHOU CTa-
71 (TIOBOPOTHBIE HOKU) WIIM PYCTUKAIBLHBIM HOMXKaM.

Bo epems spawenus noowcu 1Sl dAEKTpOpyOaHKa npouuxarom B 00padaThI-
BaeMyIo JIeTalb 10 6cell ceoell wiupuHe W TOITOMY MOJIBEPraloTCs MpeAeTIbHbIM
MeXaHn4eckuM Harpy3kam. OcobeHHO 3((EeKTHBHO MOKEH (QUKCUPOBATHCS
HepexXynuil kpail Hoxa. [loaromy npucnocoOnenue s 3auMa HOXKa JOJIKHO
OBITH TOYHO HACTPOEHO Ha COOTBETCTBYIONTUH PO(HIIH HOXKA.

Hoorcu nnst anexTpopyOaHKa Kpenamcs K HOHCegoMy 64y ¢ IOMOIIbIO dep-
HCABKU HOJNCA N INEMEHMO8 3axicuMa Hodca. JlepikaBKa HOXKA TIO3BOJISET YACPKH-
BaTh HOX JUISl DJIEKTpOpyOaHKa B MPAaBHILHOM TOJOKEHHH, B TO BpEeMs Kak dJie-
MEHT 3aKMMa IPEJI0XPaHAET HOXK JJIs 3JIEKTPOpyOaHKa OT BIUSHUS LIEHTPOOEK-
HOU CHJIBL.
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a — HOJIC ¢ OOHOLL pedicyujeli KPOMKOU U3 bblcmpopedicywell UHCIMPYMeHMAlbHOU CIAU;
O — NOBOPOMHBLLL HONC U3 ObICMPOPENCYUIell UHCMPYMEHMATLHOU CIANU, 8, 2 — NOBOPOMHbLE
HOJICU U3 Kapouoa 6o1vbhpama: 8 — npamou, y2eon 3amouku 35°; 2 — npamot, y2oin 3amouxu
40°, uoeanvno nooxooum o cucmemst Bosch-Woodrazor

Pucynok 5.5 — Tunwi Hodicell 015 snekmpopybanka

Hooicu ¢ oonoii pescyweti kpomkoti (puc. 5.5a) kpensamcs Ha HOKEBOM Bally
MONILKO ¢ NOMOWbIO dNIeMEeHmMOo8 3axcuma Hoxca. Bo Bpemsi cOOpKH UX HEO0OXo-
JTUMO BBIPABHHBATH BPYUHYIO WJIM PETYJIMPOBATH MPU MOMOITM I1ab0HA U 3aTeM
3aTSTUBATh.
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Hosxu ¢ onHOM pexyiieit KpOMKOH MOTYT OBITh MEPETOUYEHBI U Tepe3anpan-
JIEHBl. JTO YMEHBIIACT UX IPU KAKIOM IlepeTaunBaHuU. M Tak Kak y HOXEBOTO
Baja HE MOXET ObITh (PUKCUPOBAHHOTO OTPAHUUYUTENILHOTO YIIOpa WU JIEPKABKU
HOKa C IpPEIBApUTENBbHO MPHUJIAHHON (HOpMOM, HOK HEOOXOAMMO BBIPAaBHUBATH
CHOBA HE TOJIBKO IIOCJIE NEPE3aTOUYKH, HO MO CYIIECTBY NPU KaXKIOW 3aMEHE WU
IOBTOPHOM COOpKE.

Ilosopommusie noxcu (puc. 5.56, 6, 2) — smo HodxCU 0151 d]EKMPOPYOAHKA
¢ 08ymsa pexcywumu Kpomkamu. Hoxu ¢ Tymod pexylier KpOMKOW BBIHUMAKOT
U3 NPUCTIOCOOIEHUS IS 3a)KMMa HOKa, IEPEBOPAUNBAIOT U 3aTEM YCTaHABIMBAIOT
Ha IpexHee MecTo. [logopommubie HOJICU HeNb3A nepemavuueéamsv W IOBTOPHO
UCNnOb306amb TI0CIIE UX U3HOCA.

[ToBOpOTHBIC HOXKH YCTaHABIMBAIOTCS HA HOXEBOM Baiy (puc. 5.6) ¢ momo-
IIbI0 3JIEMEHTA 32)KMMa HOKa U JIEP>)KaBKH HOXKA C IPEBAPUTEIIBHO MPUIaHHOU
(dbopMoOii, COOTBETCTBYIOIIEH THUITY YCTAaHOBJIEHHOTO HOa. B 3aBucuMOcCTH OT TUna
HO’KEBOT'0O Bajia JIep>KaBKa HOKa MOXKET OBITh TMOO OT/IE€IbHBIM KOMIIOHEHTOM, JIU-
00 HOXEBOU Baj CIPOPUIMPOBAH TAaKUM 00pa30oM, UTO JepKaBKa HOXKa SIBJISACTCS
YaCThIO CAMOI'0 HOYKEBOT'O BaJa.

Tak kKak OCHOBHas reoMeTpHsl OBOPOTHBIX HOXKEH HE U3MEHSETCS, MOXKHO
UCITIOJIB30BaTh ISl HUX IOCTOSIHHBIE JI€PKaBKH HOKa, KOTOPbIE aBTOMATHYECKH
00€eCIeunBalOT NPAaBUIIBHOE MOJIOKEHUE HOXKA.

a) 6)

a *)/’CWlPOlZCI’I’lGO o0ns 3arr(kcuma, 6 — nazosas cucmema ()6yXHODfC€662}l,' 6 — naszoea: cucmema
OOHOHODfC'e@a}Z,' 1 —HOJMC, 2 —2JleMeHm 3axicuMa Hoofca, 3 - Kopnyc, 4 —omeemuas wacmo

Pucynox 5.6 — Tunwl nodicesvix 8an06

Pacnonoscenue noxceii. B 0cHOBHOM, HOXKM MOTYT pacrojaraTbcsi Ju00
napajuieIbHO OCH HOXKEBOTO Bana (puc.5.7a, 6), nubO MOA yrioM K HEMY (puc.
5.78). B ciydae, ecinu HOXH JJIA 3JIEKTpOpyOaHKa pacrhoJIOKEHbI MOJ YIIIOM, UX
dopmMa nomkHa OBITH M30THYTOM WM BHUHTOBOM M3-3a IMJIMHAPUYECKON (HOpMBI
HOKEBOT'0 BaJIa.
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a — HOJICEBOLL 84/l C 08YMSL NPSAMBIMU JIe36USAMU, O — HOJICEBOUL Ball C OOHUM NPIMbBIM JIe36UEM,
8 —HOX#CEBOI 8aJl C OOHUM HAKIOHHBIM (CNUpanbhbim) nezeuem, 1 —Hoxcesol 8an; 2 —8CmasHol
HOJIC DNIeKMpopyoanka,; 3 — CronopHulil KUK, 4 — 8UHM KpenieHus Hoxca, 5 — 0aniancupogou-
Hble omeepcmusi

Pucynox 5.7 — Cucmemvul HodCe8020 8ana 0151 S1eKMPOpPYyOAHKO8

OOBIYHO HOXKHM PACMOJIOKEHBI MapaJICILHO OCH CTPOTaJIbHOIO Basa (puc.
5.8a). Takass KOHCTPYKILHUSI SIBJSIETE HEAOPOTOM, MOCKOJIbKY HOX M CHCTEMa €ro
KPEIUICHHS] UMEIOT MPOCTYI0 reoMeTpuio. sl MoJydeHus NpOTSKEHHOTO MPOXo/1a
pyOaHOK HEOOXOAMMO BECTH HAMCKOCOK K HarpamieHuto nojaayu. [Ipu aTom B 3a-
BUCHMOCTH OT TIOJIOKEHUSI pyOaHKa BO3MOXEH MPOTSHKEHHBIN MPOXO0/ BIIPaBO WM
BJICBO (cm. puc. 5.8 0, 8).

Ecnu HOX WM HOXKU PacMoioKEHBI MO YIJIOM K OCH CTPOTAJIbHOTO Bala,
TO MPOTSHKEHHBIM MPOXOJ MOJYyYaeTCs MPU MPSIMOM PACIIOJIOKEHUU pyOaHKa OT-
HOCHUTENLHO HaMpaBJIeHUs nojavu (puc. 5.82). Takas KOHCTPYKIHs, OJTHAKO, pabo-
TaeT JIUIIIb B OJIHY CTOPOHY, MO3TOMY MpHU 00pabOTKE TOPIIOB, C 00EUX CTOPOH OT-
JIeJITAaHHBIX [ITTOHOM, MOTYT BO3HUKATh MPOOJIEMbI, CBA3aHHBIE ¢ 0Opa30oBaHUEM 3a-
nupoB. Hoxku 1 cucteMa UX KperieHUsl UMEIOT U30THYTYI0 (opMy, TOATOMY OHU
CTOSIT IOPOXKE.

XapakTepHbIE CEOUCMEa NPAMBIX HOMcel 0aa IneKkmpopydanka. OObIYHO
MOJIOTHA PACIOJIaraloTCs MapajuielIbHO K OCH HOXKEBOTO Bajla. JTO PEILIECHUE JO-
CTaTOYHO JIsl OOJILIITMHCTBA BAPUAHTOB MCIOJIb30BAaHUN U K TOMY K€ HEJ0pOTO,
TaK KaKk U HOX W JiepKaBKa HOKa MMEIOT MpocTyro reoMerpuio. [loaromy uaiie
BCero pyOaHKu 000pYAYIOTCS MPSIMBIMH HOXKaMHU.

XapakTEepHBIE CBOUCHMEA U30ZHYMBIX HOMcell 011A Inekmpopybdanka. Ecnu
HOX WJIM HOXXHM OYJIyT PacIioOKEHbI MOJ YTJIOM K OCH HOXKEBOT'O Baja, TO DJICK-
TpOpyOaHOK OyAET BBIMOJHATH KOCOe pe3aHue, €CIU YIAEpKUBATh €ro MpsiMO IO
HarpasieHuto nojgayr. OgHaKko, U30THYThIE HOXKHU U IEPAKABKH HOXKA C TAaKOH reo-
MeTpuel Oolsiee moporue B Mpou3BOACTBE. [103TOMY M30THYThIE HOXKHU ISl DJIEK-
TpopyOaHKa HMCMOJB3YIOTCS TOJIBKO B CIELHUATBHBIX 3JIEKTpopyOaHkax. OHu &ce-
20a npousBo0Amcs U3 bvicmpopescyujei. UHCmpymMeHmanorot cmanu. VI30rHyThI-
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MU HOXXaMU JUTsI JJIEKTPpOpyOaHKa HE MOTYT OBITh TIOBOPOTHBIC HOXKH, N3TOTOBJICH -
HbIE U3 Kapouaa Bosibpama.

9]
L )

i A\
7/ /

S
8) 2)

npsAMoe pe3aHue U pesanue 8 OMmsIICKy: a — npsamble HOJCU, NPAMOLL pe3; KOcoe pe3aHue 8 Om-

MANCKY NPAMBIMU JIE3UAMU NPU 8e0EHUU INEKMPOPYOAHKA NOO V2TIOM K 3a420moeKe: O — Npamou

HOJIC, KOCOe pe3anue 8 OMMIANCKY 611e680, 8 — NPAMOE HOMHC, KOCOe pe3anue 8 OMmsINCKY 6Nnpaso;
2 — U302HYMbILL HOJHC, KOCOEe pe3anue 8 OMMINCKY 603MONCHO MONbKO B1e60;

Pucynox 5.8 — Ilonoosicenue Hooica 0ns snekmpopyobanka

Kocoe pe3anue BBITIOTHSETCS, €CIM HOXK JUJISL DJIEKTpOpyOaHKa MPOHUKAET
B oOpabarbiBaeMylo JeTallb HE MapaJielbHO, a MO JMArOHAIM K HAMpPaBIICHUIO
MO/TaYHU.

Kocoe pezanue 6 ommsaicky Bceria BBITOJHO HCIOJB30BaTh, €CIH Cyuye-
cmeyem OonacHoCms 00pA308aHUsL BbIPLIGOE HA KPAAX 00pabamvléaemol 0emau.
[Ipu ycTaHOBKE COOTBETCTBYIOIIETO IIIara HOXKEHW, HOX JJIA DJIEKTPOpyOaHKa BO
BpeMsl KOCOTO pe3aHHusi OKa3blBaeT JaBlieHHEe Ha oOpabaThiBaeMyro IeTallb, YTO
3HAYMTEIHLHO CHIDKAET OTIAaCHOCTHh 00pa30BaHUS BHIPHIBOB.

Ckopocmb pezanus. CKOpPOCTb pe3aHUsi dIIEKTpopyOaHKa ompeaersieTcs
PUKCUPOBAHHBIM YUCIOM 0OOPOMOE INEKMPOUHCMPYMEHMA U OUAMEMPOM CIIPO-
2anbHo20 8ana. Msmensams ckopocms pesanus Heawvss. OHa HacmpoeHa Ha oopa-
bomKy Haubonee YnompeoumenbHblX COpmos OpeGecutvl U OpPesecHblXx Mamepua-
J108.

Yacmoma epawienun noxceswix 6anoe. CKopocmov pe3aHus 1eKmpopyoam-
Ka onpeoensiemcs OUKCUPOBAHHOU CKOPOCMbIO IIeKMPOUHCIPYMEHMA U Ouamem-
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POM HOHCEB020 8ana U He Modicem Obimb usmenena. Ona Hacmpoena Ha 0opabom-
KV Hauboliee pacnpocmpaneHHblX munog Opesecunvl U OPeBecHblX MAmepuaos.
Tunuunvie ckopocmu 8pawjeHus: 3a8UCIM om OUAMEMPA HONCEB020 BAIlA:

— Ouamemp 35 mm = 18 000 o6/mun;

— ouamemp 47 mm =16 500 06/mun;

— Ouamemp 56 mm =13 000 o6/ muH.

Ymobwl Hodic 01 2ekmpopydbanka paboman bes subpayuu, mpebyemcs
onpeoeneHHas MUHUMANbHAA cKOpocmb pe3anust. OObIUHO 5ma CKOpoCmb pPagHsi-
emca 45 m/cex. Ecnu cxopocmev O6yoem Caumwikom HU3KOU, MO MO2ym Oblmb HO-
8PEANCOCHBL HOIC, INIEKMPOPYOAHOK U 0Opabamuvléaemas 0emais.

Dyukyua INEKMPOHHOU CMAOUTUZAUUU CKOPOCMU 68pAuieHUsn. ieK-
MPOHHASL CMAOUIUZAYUSL CKOPOCMU 8DAWEHUSI COXPAHAEN CKOPOCMb Pe3aHUsl No-
CMOSIHHOU, HeCMOMPSL HA YyeenudeHue Ui YMeHbUeHUue Ha2py3Ku.

Ona nomozaem Jnyyuie UCNONL3068AMb MOWHOCMb 08UcAMEs, YMEeHbUAem
ONACHOCMb NepezpysKu U Yayuuiaem Kaiecmso padomol.

5.1.4 IIpuHAAJIEKHOCTH AJISl JIEKTPOPYOAHKOB

J11st ek TpOpyOaHKOB IPUMEHSIOTCS CIICAYIOIINE MPUHAJICKHOCTH:
— napannenvHulil U Y2i060u Ynopbl,
— YNop 0/ pe2yauposKu 21yoOulsl naza (oepanudumen 2nyouHbsl);
—  NbLIeCOOPHDBI MEULOK C NEPEXOOHUKOM.

Yropsl [ OrpaHUYEHMS IIMPUHBI/TITYOUHBI 1Ma3a — 9TO OCHACTKA, KOTOpast
B COYETAHUU C aKKyMYJIATOPHBIM pyOaHKOM IPU COOTBETCTBYIOIIEH HACTPOWKE
OTPaHUYMBACT IIMPUHY WU TIyOUHY TpeOyeMoro rmasa.

JIyist cTporanus ¢ mapauieIbHBIM/YTIIOBBIM YIIOPOM HEOOXOAMMO 3aKPETHTh
napasuieNIbHbIA yrop (puc. 5.9a) naum yrioBou ynop (puc. 5.96) ¢ TOMOIIbI0 BUHTA
KpEIJICHUS Ha 3JIEKTPOMHCTPYMEHTEe. B 3aBUCUMOCTH OT BUIa pabOTHl HEOOXOIH-
MO 3aKpEIUTh OTPAaHUYUTENIb TTyOWHBI YETBEPTH BUHTOM KPETUICHHS Ha 3JICKTPO-
WHCTPYMEHTE.
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21 — napannenvrolil ynop, 22 — wkana wiupurvl yemeepmu, 23 — KPeneicHas 2atka Hacmpouxu

wupunbl Yemeepmu,; 24 — euHm Kpenjienus napaiieibHo2o/yenoeo2o ynopa, 25 — y2noeoii ynop;

26 — KpenexcHas eaiika yena; a — napaiienvhslil ynop oesz pe2yiuposku 45°; 6 — napainenvhulil
U 2710801 YROp € pe2yauposkou 45°

Pucynox 5.9 — Ilapannenvhwiii u y2nogot ynopwl

XKemaemas mmpuHa YSTBEPTH YCTAHABIMBACTCS 110 IIIKAJIC IIUPHHBI YETBEP-
T™ (puc. 5.10).

[Tpu paboTe ¢ yriaoBbIM yIIOPOM HEOOXOJIUMO HACTPOUTH HYKHBIH yroJ CKa-
IIMBAHKS YETBEPTH U TTOBEPXHOCTH C IMTOMOIIBIO TAMKH HACTPOMKH yTIIa.
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Pucynox 5.10 — Hacmpouxa wiupunvl uemseepmu u y2ia CKAUUeanusl

J17is BEIOOPKHM YeTBEPTH HYKHOUM TITyOMHBI IPUMEHSETCSA YIOpP ISl PEryIH-
POBKHM ITyOMHBI a3a — OTPAaHUYUTENb TIyOUHs! (puc. 5.11).

a — oepanuuumens 2nyounsl; 27 — 6UHM KpenieHus ynopa 2iyouHvl 6bl00pKU Yemeepmis,
28 — oepanuuumens 2nyOuUHbL Yemeepmu
Pucynox 5.11 — Oepanuuumens enyouHwl

Jist cOopa CTPY)KKM U TBUTH TPUMEHSETCS IBUICCOOPHBIA  MEIIOK
(puc. 5.12).
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B 056H

a — nvlecoopuwili mewox, 1 —nampybok ons evlopoca cmpysxicku (no dHceranuro cresa/
cnpasa); 19 - winane omcacwvieanus ouamempom 35 mm; 20 - Mewox 01 NLLIU/CMPYIHCKU

Pucynox 5.12 — Ilvinecoopmwiii mewiox

247




5.1.5 3akpenusromuii marepuas /

3aoanue 7.1

|. BoiOepuTe HECKOIbKO NMPAaBUJILHBIX OTBETOB M 00BEIUTE

1. Ilpu meperpy3ke akKyMyJISTOPHOTO pyOaHKa MOJABEPrar0OTCs H3HAIIUBAHUIO!
a) JBUTATENb; 0) aKKyMYyJsITOD;
B) KOHTAaKTHI.

OrtBeT:

2. KauectBO 00paboTaHHON MOBEPXHOCTH U3 APEBECHUHBI 3aBUCHUT OT:

a) JuaMeTpa HOXKEBOI'O BaJa; 0) KOJIMYECTBA HOXKEH;
B) CKOPOCTH BpaIlCHMUS; I) CKOPOCTH ITOJaYH.
Otser:

I1. IlpomoJkuTe NMpeaJioKeHue:

1. Akxkymynsatopusiii pydanok GHO 18 V-LI Professional caumaer ctpysxky Toii-
[IITHOH JI0 MM.

2. Cucrema 3ammtel akkymyssitopa Bosch Electronic Cell Protection (ECP)
NpeIoXpaHseT akKyMylasaTopHblii pyOoanok GHO 18 V-LI Professional or
: U TITyO0O0KOro

3. MakcumainbHas IMUPUHA CTPOTaHUSI AKKYMYJISITOPHBIM PYOaHKOM COCTaBJISIET
MM.

4. MomiHble aKKyMYJISITOPHbIE HHCTPYMEHTHI CHA0KEHbI TUIS
OXJIQXKIAFOIIIETO

5.3HaunTENBHBIN yIIepO aKKyMYJISITOPHOMY HHCTPYMEHTY HAaHOCHUTCS TIPH TTO/I-
MUATKE OT aJianTtepa OaTapew.

6. IIpu oOpaboTKe APEBECUHBI MBEPObIX nOpoo HOXaMu W3 ctamu HSS ux cpox
CITY>KOBI

1. 9KCHJIyaTaHI/I$I 3HCKTpOpY6aHKa C OJHHUM HOXXOM O9KOHOMHNYCCKH
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I11. BoiOepuTte 0AMH NpaBUJILHBIN OTBET U 00BEAUTE:

1. TIpu neperpy3ke akKyMyJISITOPHOTO JIEKTPOPYOaHKa B LIETSAX €r0 OXJIaXKICHUS
HEO0O0XO0MMO MOPadOTaTh C MHCTPYMEHTOM 0€3 Harpy3KH:

a) OJIHY MHUHYTY; 0) TpU MUHYTHI;
B) IIATh MUHYT.

OrtBerT:

2. Tlepe3aTaunBaHuE 3aTYNUBILIEHCS PEXKYIIEH KPOMKU HOXa AJIEKTPOPYOAHKA BbI-
MOJIHUTH BPYYHYIO

a) BO3MOXHO; 0) HeBo3MoxHO.
OrtBer:

3. [ToBopoTHBIE HOXHM U3 KapOuaa Boidb(dpama ¢ IByMs PEKYIIUMHA KPOMKAMH TI0-
CJIe U3HOCA [1epETauYnBaTh U IIOBTOPHO UCIOJIb30BaTh

a) MOXHO; 0) Hemb3sl.

OTtBer:

1. JlomoiHuTE NpeaioKeHne HeaocTaKIeii nHGopManmeii:

1. Hox u3 6sicmpopescyweti uncmpymenmanvruou cmanu (HSS) nnst snextpopy-
0aHKa HY>KHO MCIOJb30BATh TOJBKO MPHU TpeOOBAHMIX K Kaue-
CTBY 00pabOTaHHOI MOBEPXHOCTH.

2. I30THYTHIMHU HOKaMU JUIs SJIEKTPOpyOaHKa HEe MOTYT ObITh IIOBOPOTHBIE HOXKH,
W3TOTOBJICHHBIE U3

3. Ctporanue IpeBEeCUHBI IPOTUB BOJIOKOH BBI3BIBAET HEOOIBIIIOE
BOJIOKHUCTOW CTPYKTYPBI O] PACKAJIBIBAIOLINM JECUCTBUEM PEXKYIIEH KPOMKH
HOXa.

4. B npeBecune MOPOJI CTPOTaHKE IPOTUB BOJIOKOH 0Oecreyn-
BaeT JIyulllee KauecTBO 00pabOTaHHON MOBEPXHOCTH.

I1l. YcTanoBuTE COOTBETCTBHE:

1.YcraHoBUTE COOTBETCTBUE (CTPEIKAMU) MEXAY JUAMETPOM HOKEBOTO Baja py-

0aHKa ¥ TUIUYHON CKOPOCTHIO BpalEHUs BaJa!
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,Z]uaMemp HOJiCces0co 6ajla

CKOpOCI’I’lb epauieHus eaid

1. 35 MM A. 13 000 06/MuH
2. 47 MM b. 16 500 06/MuH
3. 56 MM B. 18 000 06/Mun

OtBet: |1 | >

2 | >

3| >
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5.1.5 IIpoBepka cTeneHu ycBOeHHMs MaTepuaJja /
3aoanue 1.2
|. BoiOepuTe 01MH NPaBWIbHBII OTBET U 00BeIUTE:

1. Hox u3 ObICTpOpeKyIle MHCTPYMEHTAIBHON CTaiaM Uil 3JIeKTpopyOaHKa Tme-
peTayuBaTh:

a) MOXHO; 0) Heab3s.
OrtgeT:
2. VI30THYTBIC HOXKU JIJIS DJIEKTpOpyOaHKa U3TOTABIUBAIOTCS U3:
a) OBICTPOPEXKYIICH HHCTPYMEH- 0) XpOMOBaHATUEBOW CTaNH,
taybHOM cTanu (HSS);
B) KapOuaa BoJb(dpama.

OrtBerT:

3. IIpu paboTte ¢ 3meKkTpopyOaHKOM ISl YCTPAHCHHUS BUOpAIMKM HOXXKa MUHUMAJTh-
Hasi CKOPOCTh Pe3aHusl JOHKHA COCTABIIATH:

a) 25 wm/c; 0) 35 wm/c;
B) 45 wm/c.
OtBer:

I1. PaGoTa ¢ pucynkamu:

1. Ha pucyHke u300paxkeH 3JeKTpopyOaHOK. PacumdpyiiTe OCHOBHBIE neTaiw,
o0o3HauenHble nudpamu ¢ 1 mo 10 u 3anummmTe B TaOIUILY:
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Axxymynsamopnwiti pyoanok GHO 18 V-LI Professional

2. Ha pucyHke n3o0paxeH HOX JIeKTpopyOaHka. PaciumdpyiTe OCHOBHBIE YTJIbI,
0003HaueHHbIe OykBamu a, 3, y, ¥ 3auIIUTE B TAOJIUILY:
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OrtBerT:

+ <= ™|
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6 THCTPYMEHTDI JIS ITMJIEHUSA

[Tumer ¢ mpuBOOM OT ABHUTATENS (YHKIIMOHUPYIOT B COOTBETCTBUU C OJTHUM
U3 mpex OCHOBHbIX NPUHYUNOB:
—  8038PAMHO-NOCHYNAMENbHOE OBUNCEHUE,
— gpawjenue;
—  YUPKYIAYUSL.

B cooTBercTBMM € 3THMH TPHHIMIIAMH Pa3pabOTaHbl COOTBETCTBEHHO
CJICIYIONIE OCHOBHBIC THITHI TTHIT:
—  NUIbI HOHCOBOUHO20 MUNA,
— OUCKO8ble NUbL (YUPKYTISIPHbIE NUTbL);
—  YUPKYTIAYUOHHDBLE NUTLL (TeHMOYHbBLE NUTLL, YENHble NUTbL).

CaMbIM M3BECTHBIM BHUJIOM IWIIBI SIBIISIETCS PYUHASA HOMCOBKA, KOTOPAs MO3-
BOJISIET IOJy4YaTb PAacHWI IMOCPEICTBOM BO3BPATHO-IIOCTYIATEIBHBIX JBHUKECHUN
3aKPEIUICHHOI0 NMHJIBHOTO IOJIOTHA. B pe3ynbrare nanpHEHIIEro pa3BUTHs 3TOU
UJCU cadenvbHas u CmoNApHAs HONXCO6KY ObUIM Pealln30BaHbl B KAUECTBE MHCTPY-
MEHTOB C 3JIEKTPUYECKUM ITPUBOIIOM.

IIpy nuneHuun BBITIOJIHSIIOTCS ONEpalii, KOTOPBIE, B 3aBUCUMOCTH OT KOH-
KpPETHOTO BHJIa padOT, 3aHUMAIOT B HEMPEPHIBHOM PEKUME OT HECKOJIBKUX CEKYH]
JI0 HECKOJIbKUX MHUHYT MPU OJHOBPEMEHHO BBICOKOM MOTPEOJEHUU SHEPTUU.
[TonoOHBIM pexuM MeHee OJaroNnpusATeH Il aKKyMYJISTOPHOIO HHCTPYMEHTA.
[ToaTOMy 3auacTyio B 3KCTpEMabHBIX YCIOBHUSIX padOTa HE MOXKET OBbITh BBIMOJI-
HEHAa M3-3a MPEeXIECBPEMEHHON pa3psAIKi akKyMyssitopa. Takum oOpazoM, akkymy-
JIAIMOPHbBLE NUTbL CIENYET UCIIOIB30BaTh TOJIIBKO B TOM Ciy4ae, K020a npuMeHeHue
MHCTPYMEHTA, PabOTAIOLIETO OMm cemu, He NpeoCmasasiemcs 603MOICHbIM, WINA
IIPOU3BOUTENIHOCTh AKKYMYJISITOPHOM MHJIBI SIBJISIETCS] TOCTATOYHOM ISl BBINOJI-
HEHHUsI TAaHHOW 3a7a4H.

6.1 Moayab 8 «KAKKYMYJISITOPHbIE HOKOBKH»

YueOHblii MaTepuaj 8

6.1.1 CaGeabHble MUIbI (HOKOBKH)

AKKymynsmopuas cabenvhas nuna (HOHcO8Ka) SIBISCTCS TMIIOW HOXKOBOY-
HOT'O THUIIA, B KOTOPOM ABUTATENlb U NWJIBHOE MOJOTHO PACIoJIararoTcs Ha OJHOM
npsiMmoii nmuaun. HazBanue Bo3Hukio B CoenuneHHbix IlITatax, rie 3TOT TUM OUIIbI
ObLT pa3paboTaH U MIMPOKO UCIIOIH30BAJICS.
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AKKYyMYIAmMOPHAA HOMHCO6KA TIPEICTABISIET cO00i 0co0yr0 hopmy Hodwco-
80uH020 cmanka. JIJi1 Hee UCTOJIB3YIOTCS OOJBINNE MWIBHBIE MOJIOTHA. MOTyT
TaK)Ke WCIOJIb30BAThCS PAUNUIL, HANUILHUKU, WemKu, a TaKKe NPYyrue WHCTPY-
MeHTBI. Hampapisromas miacTiHa 3aMEHSETCS YIOpOM, MPEIHAa3HAUYCHHBIM JIJIst
BOCTIpUATHS ycuiuii pe3anus. CabenpHas HOKOBKA pacriojiaraeTcsi B HallpaBJICHUN
Bajia JIBUTATEIIS.

Cesoiicmea Hod#c060K. HooicosKy nepikar 3a TOPLEBYIO PYKOSTKY Ha OJHOM
KOHIIE DJIGKTPOMHCTPYMEHTA U 3a TOPJOBHHY UIMHHAETS WIH JOTMOJHUTEIbHYIO
PYKOSITKY Ha ApyroM KoHie. YToObl yBEIHYUTH MPOU3BOIUTEIHHOCTD IMHJICHUS,
MO>KHO BKJIFOUHUTH MasTHUKOBOE JBMKCHHE MUILHOTO MOJIOTHA. B npeBecnHe BO3-
MO>KHA r1yOuHa pe3anus 10 250 MM.

AKKYMYIAMOpHbIE HONCOBKYU UNICATHHO nOOX00sAm IS BBITIOTHEHUS ompe3-
Hblx pabom npu monmadgxce. OTCYTCTBHE CETEBOT0 KaOels MO3BOJSET paboTaTth
JaXe B MpPYOHOOOCMYnHuIX Mecmax u éHe nomewenuti. K npyrum cdepam npume-
HEHUsI OTHOCSTCS cadogvle pabomwsl (0Ope3aHue BETOK JCPEBBEB) U MOHMANC
INEKMPONPOBOOKU.

Kak u akkyMyJSTOpHBIE JTOO3WKOBBIC THIIbI, aKKyMYJSTOPHBICE HOMOBKHU
HE YCTYMAIOT M0 XapaKTepUCTUKaM MHCTPYMEHTaM, paboTaronum oT cetu. B nan-
HOM CJIy4Yae KpPUBOWUNHO-UWUAMYHHBIU U NPUBOOHOU Mexanusmbl (IBUTATEIb,
PEAYKTOP) TAKXKE ONMUMUSUPOBAHBL OJIsl pedcumMa padomsl om axKyMyasamopd.
OmHAaKo MO CPAaBHEHUIO C MOJICIBIO, UMEIOIIEH MUTAHUE OT CETH, aKKyMYJIITOPHBIE
HO’KOBKM 3HAUMUTENIbHO MeHblIe (M ynoOHee). Jlns oOecrieueHuss IOCTATOYHOMN
MIPOU3BOJAMTEIILHOCTH TTHUJICHUSI MOIIIHBIC aKKyMYJISATOPHBIC HOXOBKH B OCHOBHOM
NPEJCTaBICHb TOJBKO B BEpXHEM [uamna3zoHe pabodero HampspkeHus (36 B).
B nieanbHOM BapuaHTe aKKyMYJSITOPHBIC HOKOBKH UMEIOT PETYJIUPYEMYIO JJIHHY
x0/1a. AKKYMYJISTOPHBIE HOXOBKH C PETYIUPYEMBIM XOIOM MOYKHO ONTHMAJIBHO
HACTpanBaTh MOJI KOHKPETHYIO 3a/1a4y.

[Ipu 06paboTke ApeBecuHbl TPeOyeTCsl OTHOCUTENIFHO HU3KOE YCUIIME X0/1a,
OJIHaKO HEOOXOAMMBI BHICOKAsi CKOPOCTH M OOJIbIIAsT ITTUHA XO/a.

[Tpu 06paboTke MeTamia TpedyeTcs: 6oJiee BICOKOE YCHIIME X0a, TIPU 3TOM
CKOPOCTb U JUTMHA X0J1a MOTYT OBITh HUXKE.

Ha pucynke 6.1 npuBenena akkymyaamopnas noxcoska GSA 18 V-LI Pro-
fessional, xotopas oOjamaeT MaKCUMaIbHOW MPOU3BOAMTEIBHOCTHIO TTHJICHHS
B CBOEM KJ1acce.

Ilpeumywecmea akkymynsamopnou noxcoexku GSA 18 V-LI Professional:

o mopyesanue 0o 100 enosvix b6anrox (100x100 mm) Ha 00HOU 3apsiOKe AKKY-
mynsamopa,

e cucmema Electronic Motor Protection (EMP) sawuwaem osucamens
om nepecpy3Ku u obecneuugaem 00a2Ull CPOK CrLyxHcObl,

® Jgyxcmynenuamas pe2yiuposKa CKopocmu Oisi pa3uyHblX Mamepuaios,

® IP2OHOMUYHASL PYKOAMKA ¢ YOOOHOU 30HOU 00x6ama (¢ MACKOU HAKIAOKOU)
0J151 HAOEJICHO20 YOEPIHCAHUS UHCMPYMEHMA 8 PYKAX U HEYMOMUMENbHOU
pabomol;
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® J1é2KOCMb 8 0Opaujenun. npocmas u Oblcmpas 3amMeHa NUILHLIX NOJIOMEH
onazooaps nosomy mexanuzmy Bosch SDS;

® unHosayuonuvie akkymynsimopwol CoolPack c ysenuuennvim na 100 % cpo-
KOM CLyoHCObl;

o cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsmop
om nepezpy3Ku, nepezpesa u 21yb0Kko2o paspaoa.

ww 6T¢

-

AR

ELECTRONIC BATTERY
|CELL PROTECTION STATUS

ming

max.250 mm| | max. 20 mm | [max.130 mm| |0-2400/2700 min™ oM PROTLC o0
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Pucynok 6.1 — Axxymynamopnas nosxcoska GSA 18 V-LI Professional

Axkymynamopuan noxncoska GSA 36 V-LI Professional (puc. 6.2) npenna-
3HauYeHa JUIsl pacnuiuéanus Ha KeCTKOM omope Opegecutvl, niacmmaccyl, Mema-
na u cmpoumenvuwvix mamepuanog. OHa NPUTOAHA IUIS NPAMbBIX U KPUBOTUHETIHBIX
nponunog. 1lpu UCNONB30BaHUM COOTBETCTBYIOIIMX OMMETAINTUYECKUX MUIBHBIX
MOJIOTEH MOKHO BBITIONHATD pe3vbl 3an00auUyo ¢ OBEPXHOCTHIO.

B 3asucumocmu OT MPUMEHEHHOTO NUIbHO20 NOJOMHA MOXHO pe3amb ce
Mamepuavl, KOTOPbIE TOAIAI0TCS MIJICHUI0. Hooicoexku HanboJee 4acTo MCTOIb-
3YIOTCS ISl YCTAHOBKU CAHUMAPHO-MEXHUYECKUX KOHCMPYKYUL, OeMOHmAaxica
0EPEeBHHBIX KOHCMPYKYUU, 8 CHPOUMENbCMBe COOPYICEHUL U3 CMAbHBIX KOH-
cmpyKyuil 0Jist nepepabomxu mpancnOPMHbIX CIELLANCE.

Hoosicoexa GSA 36 V-LI Professional takas sxe MorHasi, Kak ¥ HHCTPYMEHT
C CETCBBIM MTUTAHUEM, i HMCCT HPEUMYULECIBA:

® MOWHOCMb, KAK YV UHCMPYMEHMA C CemeblM HUMAHUEeM: MOopyesauue
00 195 enoswix 6anox (100x100 mm) Ha 6ceco 00HOU 3apsOKe AKKYMYAAMO-
pa;

® MOOUNbHAA MOWb. NpU ONUHE X00a 28 MM MAKCUMATbHASL 2lIYOUHA NPONULA
cocmasensiem 250 mm;

® NPAKMUYHO: 01a200apsi UHHOBAYUOHHOU NOOBECKe HOIICOBKA 6ce20d NOoO
PVKOI;
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® MOJKICem UCNONB308AMbCA 01 0OPAbOMKU NOYMU 8CeX MAMEPUAIOos, HaANPU-
Mep, Opesecumvl, Memaiid, KamHs,

® Jgyxcmyneruamas pe2yiuposKa CKopocmu 05 pa3iuyHblx Mamepuanlos,

o oghghexm 3apsioku Bosch Hyper Charge: 6vicmpas 3apsioka nozeonsem noo-
3apaxcamo akKymyasmop Ha 75 % 3a nonosuny yuxia 3apsaoku;

® omcymcmaue d¢hghekma namamu: aKKyMyasamop MONCHO 3apPAHCAMb 6He 3a-
BUCUMOCTIIU OM CMENeHU €20 3aPSNCEHHOCU 6e3 NOBPEeNCOeHUsT NeMeH-
moe,

® J1é2KOoCmb 8 obpawjeruu: npocmas u ObICMpas 3aMeHd NUTbHLIX NOJOMEH
onacooaps mexarnuzmy SDS;

e cucmema Bosch Electronic Cell Protection (ECP) sawuwaem axxymynsimop
om nepezpy3Ku, nepezpesa u 21yb0Kko2o papaoa;

® VHUKATbHAS JUMUU-UOHHAS mexHono2us Kiacca Premium om Bosch ozs
VeeIudeHUuss CpoKa Cayicovbl U UCKTIOUUMENbHO 0071201 pabombl HA OOHOU
3apsi0Ke akKymyisamopa.
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Pucynok 6.2 — Axkymynamopnas nosxcosxa GSA 36 V-LI Professional

TexHuueckne XapakTEPUCTHKU aKKyMyJIATOPHBIX HOxkOBOK GSA 18 V-LI
Professional u GSA 36 V-LI Professional npusenens: B Tabnuie 6.1.

Ta6nura 6.1 — TexHUYeCKHEe XapaKTePUCTHKH aKKyMYyJIATOpHBIX HO'K0BOK GSA 18 V-LI Profes-
sional 1 GSA 36 V-LI Professional

XapaKTEepUCTUKH GSA 18 V-LI | GSA 36 V-LI
1 2 3
HanpspokeHne akkymyisitopa, B 18 36
EMKocTh akkymyaTopa, A-u 4,0 2,6
YacroTra X010B Ha X0JI0CTOM X0y (1-51/2-51 CKOPOCTH), 2400/2700 2400/3000
MuH
JlmuHa Xo/aa MUIbl, MM 28 28
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Oxonuanue maobauywl 6.1

1 2 3
MakcumaJjibHas TJ1yOMHA pe3aHusi:
— B IPEBECHUHE, MM 250 250
— B METAJUTMYECKHUX MPOPUIISIX