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BBenenue

B cBsi3au ¢ mepexooM K HOBBIM 3KOHOMMYECKHM OTHOIUEHUSIM B
Poccuu mmpouzoIi Gonpliive U3MEHEHUS B MpOoMBILIIEeHHOCTH. Oco-
60 TMHAMUYHBEIMU OKa3aJIUCh UI3MEHEHUS B MeTaiooOpabaThIBaolIeit
MMPOMBIIIUIEHHOCTH, @ B HEM — B MAaIUMHOCTPOCHUHU, I'i¢ IJIaBHAsl pa-
6ouas npodeccusi — CTAHOYHUK.

Ha npennpusitusix, GyHKIMOHUPYIOLIUX B YCIOBUMX PBIHKA, K pa-
00YeMy-CTaHOYHUKY MPEABSBISIOTCSI 0COOBle TpeOOBaHUSI, HEOOXO-
IUMBIE TTPU U3TOTOBJIEHMM KOHKYPEHTOCITOCOOHOM mpomykuuu. s
CO3JaHMS TPOAYKIIMM BBICOKOTO KayecTBa MaJIbIMM NMapTUSIMU, CTa-
HOYHHUK JOJIXKEH yMeTb paboTaTh Ha pa3zHOOOpasHOM OOOpYyHOBaHUU
(TokapHoM, (pesepHOM, HUTHGOBAIEHOM M APYTHX CTaHKaX), CaMo-
CTOSITEJIHO HajJlaXXMBaTh 00OPYIOBaHUE, BHIOMPATh ONTUMAIbHBIE pe-
XMMBI 06paGOTKH, YCTPAHATh OTKA3bl, KOHTPOJIMPOBATh KAYECTBO CBO-
€ro TpyAa B YCJIOBMSIX, KOTJa HET TEXHOJIOTa WIM MacTepa, TEXHUYeC-
Kol 6UGIUOTEKH, OTCYTCTBYET KBATU(MUIIMPOBaHHAs ITOMOIIb pabo-
Yyero, UMelolLero 6osiee BRICOKUIA paspsid.

ITpu nmpocToe cTaHOYHOro 060PYNOBAaHUS HA MHOTUX NPENIPUSTU-
SIX TIPOZOJIXKAET OLLYLIAThCS AEDUILIUT KagpoB paboINX-CTaHOYHUKOB.
ITo aToit mpodeccuu co3nalOTCsi HOBBIE paboYHe MECTa, €CTh BaKaH-
CHUM Ha OONBIIMX ¥ MAJIBIX TIPEOIIPUATHSIX Pa3TUIHBIX GOpPM COOCTBEH-
HOCTH.

PaccMoTpeHHBIe B yueOHUKE 000pyIOBaHUE, TEXHOJIOTUM U MHCT-
PYMEHTHI IBJISIOTCS Haubosiee MpUMEHSEMBIMU B HAacTOSIIIee BpEMS B
POCCUNCKOMH ITPOMBILIUIEHHOCTH U ITO3TOMY y4alluecs, MoJIb3yIoulne-
cs 3TUM YYEeOHUKOM, UMEIOT BO3MOXHOCTD JOCTATOYHO OBICTPO ajar-
TUPOBAThC B HOBHIX ITPOM3BOACTBEHHBIX YCJIOBUSIX ITPM paboTe Ha pas-
JIMYHBIX MIPEATIPUSITHSAX, B PEMOHTHBIX MaCTePCKUX U HHIUBUIYAJTBHO.

KoHcTpykiinu MeTamiopeXyluuX CTAHKOB U3MEHSIIOTCS BO BpeMe-
HU. TToSBNSIIOTCST HOBblE MEXaHU3MBI, PACIIMPSIOTCS TEXHOJIOTMYEC-
KM€ BO3MOXHOCTH, HMOBBHINAIOTCSI MPOU3BOAUTENBHOCTE U KayeCTBO
00pa6oTku. [ToaTOMY B yueOHMKE TIPHUBOIATCS CBEJEHUS O TIEPCIIEKTH -
BaxX Pa3sBUTHUS METALTOPEXYILMX CTAHKOB U HOBBIX TPEOOBaHUSIX K ITPO-
deccun CTaHOYHMKA.

MeTonuyecku KHUTA ITOCTPOEHAa B COOTBETCTBUU C CUCTEMHBIM
TMOAXOIOM K M3YYEHUIO Pa3IUYHBIX TUITOB METATIOPEXYLIUX CTAHKOB.
B Havayie TPUBOASTCS TEXHUIECKHE XapaKTEPUCTUKU U TpeGOBaHUS K
pabote 060pynOBaHUS U TTPOLYKIIMM (TOYHOCTb, TIPOU3BOJUTENBHOCTD,
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MeTO/Ibl OpraHy3allii PALMOHATBHON IKCIUTyaTalluK | T.J1.), TIpoLiec-
caM pesaHMSl M DEXYIIMM MHCTPyMeHTaM. [laiee paccMaTpuBaloTCs
YCTPOMCTBO METAUIOPEXYIIUX CTAHKOB Pa3IMYHBIX IPYIII, ONEpaLy-
OHHBIE TEXHOJIOTMM, TIPUHATHIE IUISI 3TOro 00OpyIOBaHMS Ha MPOU3-
BOJCTBE, JAIOTCSI CBEIEHUS O METOIaX HaJlalKU U PallMOHATBHON 9KC-
TUIyaTaiuy Haubojiee pacIpoCTPaHEHHBIX TUIIOB CTAHKOB B TPYIIIaXx,
B TOM YMCJI€ CBEIEHUS O TUITOBBIX HEMCITPABHOCTSX, BOSHMKAIOLIUX
rnpu paboTe Ha CTaHOYHOM OGOpPYIOBaHMH, M PEKOMEHAALUU IO MX
YCTPaHEHUIO.

B oTnenbHBIX I1aBaX y4eOHMKA PUBEIEHBI CITPAaBOYHbIE CBEIECHUSI,
HeoOXoIUMBbIe paboYeMy B YCIOBUSAX pabOTHI Ha HEOOMBIIIMX MTPEIITPU-
ATUSX U MHAUBUAYAIBHO.

B xoHIle yueOHUKA NMPUBENEH CITMCOK JIUTEPATyphl, HEOOXOIUMOM
paboYMM-CTAaHOUHUKAM LIS CAMOCTOSITEJIBHOTO MTOBBIILIEHUST KBaTUpu-
Kaiuu (1o 5—6-ro pa3psinos).

Monpasn. 8.6 HamucaH KaHA, TeXH. HayK S. M. AlKuHa3uii.



PABAET 1
OCHOBbBI OBPABOTKHN HA CTAHKAX

I'maBa 1

OBIINE CBEIEHHUSA O CTAHKAX

1.1. Knaccndukanus MeTauIOpPeXYIHX CTAHKOB

Memannopexcywum cmankom (M 6ojiee o610 — CTAHKOM) Ha3bi-
BalOT TEXHOJIOTUYECKYIO MAIlIMHY, Ha KOTOPOM IyTeM CHATHUS CTPYX-
KM C 3aroTOBKU IOJIy4alOT AETalb C.3alaHHBIMU pa3MepaMu, ¢op-
MO, B3aUMHBIM PaCITOJIOXEHUEM U IIEPOXOBATOCThIO MTOBEPXHOCTEIA.
Ha crankax o6pabaThIBaloT 3arOTOBKM HE TOJIBKO M3 METaJlIa, HO U U3
IPYruX MaTepualioB, IMO3TOMY TEPMHUH «METaJUIOPEXYILIME CTaHKHU»
yCTapeBaeT U CTAHOBUTCSI YCIOBHBIM. 3a20mo6Kol Ha3bIBaIOT MPEIMET
TpY&a, U3 KOTOPOrO U3MEHEHHEM (OPMEI, pa3MEpOB U CBOHCTB ITO-
BEPXHOCTH USTOTOBJISIIOT demans. ITocemHsis peacTasisieT coboii mpo-
IYKT Tpyda — U3JejIue, pefHa3sHaueHHOoe IS peayu3anui (B OCHOB-
HOM TIPOU3BOICTBE) WIX COOCTBEHHBIX HYXI MPEIITPUSTHS (BO BCITO-
MOTraTeJIbHOM IIPOU3BOACTBE).

CraHKU MOTYT OBITh KJIaCCUDUIIMPOBAHBI ITO Pa3HBIM IpU3HAKaM,
OCHOBHBIE€ U3 KOTOPBIX paCCMOTPEHEI HUXE.

ITo cTeneHU YHUBEPCAJbHOCTH Pa3IMIalOT YHUBEPCAJIBHEIE,
CIIEIUAJIM3UPOBAHHBIE W CIIEIIHATbHbIE CTAHKMU.

Ynusepcasvnoie cmanxu (Vi1 CTaHKM 00ILIETO HA3HAYEHMST) UCITOJIb-
3yIOT WISt 06pabOTKu JeTajleif MIMPOKO HOMEHKIIATYphl, OrpaHUYeH-
HO¥ JIMILB IpeAeabHBIMUA rabapuraMu, HaOOpOM MHCTPYMEHTA U TeX-
HOJIOTMYECKHUMM OTIE€ pallusIMU.

CneyuanuzuposanHvie cmaHKy UCIIONb3YIOT ik 00pabOTKM OMHOTHIT-
HBIX gerajyeit (Tpy6, MydT, KOJEHYaTBIX BajJOB M KPEIEXHBIX JIeTa-
neif) B OmpeleNieHHOM QHarna3oHe pa3MepoB.

CneyuansHble cmanku TIPUMEHSIIOT UTST 00pabOTKKM OXHOI ompee-
JICHHOM NETaJIM, peXe — HECKOJbKUX OXHOTUITHBIX NETayei.

CrielMaNu3UpOBaHHBIE M CIeLUATbHBIE CTAHKU MCITOIB3YIOT B OC-
HOBHOM B KPYITHOCEPHIHOM U MacCOBOM IIPOM3BOJICTBAX.

ITo ctenmeHu TOYHOCTH 0OpabOTKM CTaHKM AENSAT Ha IIATh
KJIacCOB:



O0603Ha4YeHne Moeeil METALIOPEXYIHX CTAHKOB,

Tun craHka
Haumenosanue | [pynina
1 | 2 3 4
ToxkapHbie 1 ABTOMATBI ¥ MOJIyaBTOMAThI ToxapHo- —
PEeBOJIbBED-
ONHOIUMUH- | MHOTOLUIMUH- Hble
JleNTbHbIE IeJIbHblE
CBepauibHbIE 2 HacronbHo- ITonyaBroMaTs! KoopauHar-
W pacToYHbIe U BEPTUKAJIb- HO-pacToy-
HO-CBepp- | CAHOLIIHH- | MHOTOWIMKH- HbIe
Hble JieJIbHbIE IeJIbHbIE
Inudosans- 3 Kpyrnouuu- | BHyrpuiiu-| O6aupoyHo- | Cneuunanu-
Hble, MOJMHU- ¢dosanbHble, | GoBaibHblE, | UTHGOBATb- 3UpOBaH-
POBAJIbLHEIE, GecLIeHTPOBO- | KOOpAMHAT- Hble HbI€ 1LUTH-
JIOBOZIOYHBIE, unudoBanb- | Ho-uuudo- doBanbHbIE
3aTOYHbIE Hble BaJIbHbIE
AnexTpodusu- 4 — CaeTonyue- — DrexTpo-
4yecKHe U Bble XUMHUYe-
3JIEKTPOXUMHYE- CKHe
CKHe
3y6o- u 5 3y6ononGex- | 3yGopesusie | 3y6odpesep- Hnsa
pe3p6oobpa- HbIE 1S s HbIE JJIS Hape3aHUs
GaTblBalolIKE 00paboTk1 | 0GpaGoTKM 06paboTku YepBAYHBIX
IVZ0)§7030140)7 88 KOHHYe- | UWIMHApUYe- KoJiec
YECKHX KOJIEC | CKHX KOJIEC | CKMX Kosec U
UUTHLEBBIX
BaJIOB
®pesepHrie 6 Beprvkans- | ®pesephsie | [IpononbHsie | Konnposab-
HO-(pe3ep- | HempepbiB- | oOmHOCTOEY- HblE M
HbIE, KOH- | HOTO HEeiCT- Hble TPaBUPOBANIb-
COJIbHBIE BUSA Hble
CrporanbHbie, 7 IIpononbHeie ITonepeyno- | JlonGexHbie
IONOeXHBIE, CTporajibHbIe
TpOTXHBIE ONHOCTOEY- | JBYXCTOEY-
Hble Hble
Paspesunie 8 OTpesHble, OCHAILEHHBIE IIpaBunbHO-
OTpe3HbIe
TOKApHBIM | HUTUGOBaNb- | MMagKKUM WIK
pe3uoM HBIM KPYTOM | Hace4eHHBIM
IHCKOM
PasHbie 9 Mydro- u INunoHace- |ITpaBunbHO- U —
Tpy6006pa- | KatenbHble | GECLEHTPOBO-
GaTeIBaOLIHE 0OIMPOYHbIE




pbinyckaemsix B Poccun (#a 1990 r.)

Ta6

aunpa 1.1

Tun craHka
5 6 7 8 9
KapycesnbHbie ToxapHbie U MHoropesuo- | Crieunaausupo- PasHrie
JI0GOTOKAapHbIE | BblE H KOMUPO- BaHHbIE TOKApHbIE
BaJIbHbIE
PaguanbHo- u PacroyHbre OtnenouHo- | FopH3OHTANBHO- PasHrlie
KOOPAWHATHO~ PacTOUHbIE CBEPIWIbHBIE | CBEPIIbHBIE
CBEPJIWIbHBIE
ITpononbHO-LUTH- 3aToyHble ITnocko- IputupouHsie, PasHeie
dbopanbHbIE uutoBATBHbIE | TOMTHPOBANIbHBIE,| aGpa3sHBHbIC
XOHHMHIOBaJb-
HBbIE,
JIOBOZIOYHBIE
DnexTpo- — DNeKTpo- AHOIHO- —
HUCKPOBBIE 3PPO3UOHHBIE, | MEXaHHUYECKHE
yNbTPa3ByKoO- OTpe3HbIE
BblE MPO-
LIMBOYHBIE
JIns o6paboTKu Pe3b6o- 3y6ootaenoy- | 3y6o- u pe3bbo-| PasHbie 3y6o-
TOPLIOB 3yObeB ¢bpesepHble Hble, mpoBe- | uMdoBaNbHbIE | U pe3bGo-
KoJec pOYHbIE K o6pabaTbiBalo-
obOKaTHbIe iv
BepTuikanbHo- ITporonbHbIe KoHconbHO- | 'opH3oHTa/IBHO- PasHbie
dbpesepHsie JIBYXCTOEYHbBIE pesepHbIe ¢bpesepHble ¢bpe3epHbIe
0GECKOHCOJIbHBIE OMEepalMOHHBIE [  KOHCOJIbHbIE
[TpoTsaxHbie ITpoTsiXHbBIE BepTUKAIbHBIE IUIS — PasHrle
TOPU30HTAJIbHBIE MPOTATUBAHUSA CTpOrajibHble
BHYTPEHHETO Hapy>XHOTO
JleHTOUHO- OTpe3Hbie ¢ OTpesHble — —
MUJIbHBIE " IMCKOBOIA HOXOBOYHbIE
MUJION
Ins ucnibitanuus | denutenbHble | Banancuposoy- — —
HHCTPYMEHTOB MAILUHBI HbIE




o Hopmanvhot mounocmu (H); K 3TOMy Kiaccy OTHOCST OOJBIIMH-
CTBO YHUBEPCAJIbHHIX CTAHKOB,

o noguiuennoi moynocmu (IT); TIpy M3rOTOBJIEHUU CTAHKOB 3TOTO
KJacca Ha 6a3e CTaHKOB HOPMAJIBHOUM TOYHOCTU MPENBABIAIOT MTOBHI-
HIEHHBIEe TPEOOBaHUS K TOYHOCTH 00pabOTKU OTBETCTBEHHBIX eTajleH,
Ka4yeCTBY COOPKM U PeryIMPOBKH CTaHKa;

« gbicokoii mounocmu (B), mocturaemoit 3a cueT crieliaabHOM KOH-
CTPYKLIMH OTHENBHBIX Y3JIOB, BBICOKMX TpeGOBaHUIT K TOUHOCTU M3ro-
TOBJICHUA JeTajeil, KauecTBY COOpKHU U PETYJIUPOBKYU CTAHKA B 1IEJIOM;

e 0cob0 evicokol mounocmu (A), MTPU U3TOTOBJIEHUU KOTOPBIX
MIPEeIbABISIOT elie Oojiee KeCTKUE TpeOOBaHUSI, YEM ITIPU U3TOTOBJIE-
HUHM CTaHKOB KJjiacca B;

e 0cobo mounste (C) CTaHKM, WU MacTep-CTaHKHU.

Jlns obecriedeHUs TOYHOCTU pabOTHI cTaHKOB KiaccoB B, A u C
HEoOXOMUMO TMOANEPXKUBATh B ITPOU3BOACTBEHHBIX ITOMEUIEHUSIX ITO-
CTOSTHHBIE, aBTOMAaTUYECKU PETyIUpyeMble 3HAaYeHUsI TEMIIepaTyphl U
BJIQXKHOCTH.

I[Io cTenmeHW aBTOMaTHU3all MU Pa3IMIalOT MEXaHU3HUPOBAH-
HBbI€ ¥ aBTOMAaTU3UPOBAHHHBIE CTAHKU (aBTOMATHI U ITOJIyaBTOMATHI).

Mexanu3uposarHslii cmaHoK UIMEET OIHY aBTOMaTU3MPOBAHHYIO OITe-
palMIo, HapUMep 3aXKUM 3aroTOBKU MJIM ITOHadyy MHCTPYMEHTA.

Aemomam, ocymiecTBiisiss 00paboTKy, MPOU3BOAUT Bce pabouue U
BCIIOMOTAaTEeJIbHbIE MBUXEHUS LIUKJIA TEXHOJOTMYECKOI onmepaluu 1
ITOBTOPSIET UX 0€3 yyacTus pabouyero, KOTOPHIit JMUIb HAaOMIOHAeT 3a
paboToii cTaHKa, KOHTPOJUPYET KayeCTBO 00paboOTKU U, NIPU HEOO-
XOOUMOCTH, IMTOJHAIAXUBAET CTAHOK, T.€. PETYIMPYET €ro IJis BoC-
CTaHOBJICHUS HOCTUTHYTHIX ITPH HaNagKe TOYHOCTH B3aUMHOIO pac-
TOJIOXEHUST MHCTPYMEHTA M 3arOTOBKH, KauecTBa 0OpabaThIBaeMOit
netamu. (ITox HVKIIOM MOHUMAIOT IIPOMEXYTOK BPEMEHU OT Havaja
10 KOHLIAa MEPUOAUYECKHU ITOBTOPSIOLIEICS TEXHOJOTMYECKOM omnepa-
UMY HE3aBUCUMO OT YMCJIa OJHOBPEMEHHO M3TOTaBJIMBAEMEIX JETa-
neit.)

Ilosyasmomam — craHOK, paboTalOIIUi C aBTOMAaTUUECKUM LMK~
JIOM, ISl TOBTOPEHUS KOTOPOTO TPeOyeTCs BMEIIATEILCTBO paboyero.
Hanpumep, paGouuii JOMXEH CHATD IeTAIb M YCTAHOBUTh HOBYIO 3aro-
TOBKY, a 3aTeM BKJIIOYUTh CTAHOK JIJI1 aBTOMAaTU4eCKOI pabOTH B Clie-
IytolleM LIUKJIE.

ITo pacmoOXeHUWI0O WINMUHAES CTAaHKU NENATCS Ha eopu-
30HMANbHblE, 6ePMUKANbHbIE, HAKAOHHbIE T KOMOUHUDOBAHHBLE.

B 3aBUCHUMOCTH OT MacCH pa3MyaloT sezkue (1o 1 1), cped-
Hue (mo 10 T) U maxceavte (cBoiie 10 T) cTaHKHU, cpedu KOTODBHIX
MOXHO BHIIEIIUTE 0c000 maxceavie, WK yHukassHsle (6onee 100 T).

COBOKYITHOCTb BCEX TUIIOB M Pa3MepPOB BHIITYCKAaeMBIX CTAHKOB Ha-
3bIBaETCS munaxcom. J1jist 0003HaYEHMST MOJIENIM CTaHKa, BBITyCKaeMO-
rO CEpUIHO, IPUHATA K1accuduKaLus, pa3paboTaHHass DKCIIEpUMEH-
TaJIbHBIM HayYHO-UCCJIEI0BAaTENbCKUM HHCTUTYTOM METAUIOPEXYIIMX

8



crankoB (OHUMC), B COOTBETCTBMH C KOTOPOIf BCe CTAHKH JEJIAT Ha
neBsiTh rpymn (tadi. 1.1). Kaxmnas rpymnmna, B CBOIO ouepelib, Ioapasie-
JIIeTCSl Ha AEBSITh TUIIOB, XapaKTEePU3YIOLIUX Ha3HAaYeHUE CTaHKa, ero
KOMITOHOBKY U IpyTHUe 0COOEHHOCTH.

Monenb cTaHKa 0003HaYaeTCsl TpeMSI WU YEThIpbMs LiudpaMu ¢
JoGaBjieHMEM B HEKOTOPBIX ciiyyasix OykB. Takum ob6pa3om, 0603Ha-
yeHMe TOKapHO-BUHTOpe3HOro craHka Moaenu 16K20IT crexyet pac-
1KdpoBaTh TaK: TOKAPHO-BUHTOPE3HBIN CTaHOK (ITepBble ABe LUD-
PHI) C BBICOTOI IIEHTPOB (ITOJIOBUHA HaMOOJBILEro IMaMeTpa oopa-
6otku) 200 MM, moBBIIeHHO! TouHOCTU I1 U ouepemHoit MomubU-
kanuu K. TIpy 0603HayeHUM CTAHKOB C YMCJIOBHIM ITPOrpaMMHBIM
ynpasineHueM (UI1Y) nobGasnsior eme OYKBH U LUMPHI, HAIpUMED
16K20ITP3 (D3 — yucioBoe ympapieHUE TPeMsI KOOPAUHATHBIMU
IBUXEHUSIMU).

s 0603HaYeHUS CHEIUAIbHBIX U CIIEIIMATM3UPOBAHHBIX CTAHKOB
KaXIOMY CTaHKOCTPOUTENBHOMY 3aBOLY IIPUCBOEH MHIEKC U3 OTHOM
WIMN IBYX OYKB, IOCJie KOTOPOrO CTaBUTCSI PETUCTPALIMOHHBIA HOMEpP
craHka. Harmpumep, MockoBckoe crankocTpoutebHoe OAO «Kpac-
HHII nponeTapuit» uMeetr uHaeKc MK.

Konmpoavnwie éonpocwt

1. Yto Ha3bIBaeTCS METAJIOPEXYIIMM CTAHKOM?

2. Kak xi1accuUUMpyIOT METALIOPEXYIIME CTAHKH IO CTeNeHU YHUBED-
CaJIbHOCTH, TOYHOCTH, aBTOMAaTH3alLHK?

3. PacckaxuTe, Kak 0003HA4YaOT MOAEJb CTaHKAa?

1.2. TouHOCTb CTAHKOB H Ka4eCTBO 00padOTKH

KauecTBo 06paboTKM Ha CTaHKE HEITOCPEICTBEHHO CBS3aHO C ero
TOYHOCTBIO, KOTOpasi XapaKTepU3YeT CTEIEHDb BIUSHUS pa3IMYHBIX
ITOTPEIIHOCTeH CTaHKa (TeOMETPUYECKUX, KUHEMAaTUYECKUX, YIIPYTUX,
TEMITEPATyPHBIX U TMHAMUYECKUX) Ha TOYHOCTD U3TOTOBJISIEMBIX JIeTa-
JIeHt.

Teomempuueckue noepewnocmu 3aBUCSIT OT TOYHOCTH U3TOTOBJICHUS
JIeraneit u cOOpPKY CTaHKa, a TAKXKe €ro M3HOca B IMpolecce SKCIUTya-
Tauyy. OHU BAUSIIOT Ha TOYHOCTh B3aMMHOT'O PACITOJIOXEHUS pexXyle-
ro MHCTPYMEHTa Y 3aroTOBKU B Ipolecce popMooOpasoBaHuUs.

Kunemamuueckue nozpewnocmu onpenensiioTcsl OIMOKaMHU B Tepe-
JIATOYHBIX YUCJIAX pa3slMYHBIX ITepenay KMHeMaTU4ecKOoi IeNu, BO3-
HUKAIOIIMMM BCJIECTBUE ITOTPEIHOCTEM OTIEIBHBIX JIEMEHTOB CTaH-
Ka (3y04yaThIX KoJieC, YEPBSIKOB, BUHTOBBIX Map U Ip.).

Ynpyeue noepewrnocmu cBsizaHbl ¢ nedopManUsIMU CTaHKA, KOTO-
phi€ BBI3BIBAIOT U3MEHEHUE B3aMMHOTO PAaCITOJOXEHUS UHCTPYMEHTa
Y 3aTOTOBKU ITOJ AEHCTBUEM CUJI Pe3aHUsI, U XapaKTepU3YIOTCS XKeCT-

9



KOCTBIO CTaHKa, T.€. er0 CIIOCOGHOCTHIO CONPOTHBIATBCA 00pa3oBa-
HUIO epopMaliu.

TemnepamypHoie nozpewnocmu BO3HMKAIOT, TJIaBHEIM 00pas’oM,
BCJIENICTBME HEPAaBHOMEPHOI'O HarpeBa pasIMYHbIX 3JIEMEHTOB CTaHKa
B Ipoliecce ero paboTsl (YTO MPUBORUT K M3MEHEHUIO Ha4YaIbHOM reo-
METPUYECKOM TOYHOCTH) U OKAa3BIBAIOT CYLUECTBEHHOE BJIMSIHUE Ha
KayecTBO 00paboTKM AeTajieif, 0COOEHHO BBICOKOTOYHBIX.

Junamuneckue nozpewHocmu CBA3aHBI C OTHOCUTENBHBIMU Koseba-
HUSIMU MHCTPYMEHTA M 3aroTOBKU. OHHU yXyHIIAalOT Ka4yecTBO 00paboT-
KU, MOTYT CHUXXAThb CTOMKOCTh PEXYIIEro MHCTpPYMEHTa U JOJIrOBEY-
HOCTb CTaHKa.

KpoMe yKa3aHHBIX IMOrpelIHOCTEH CTAHKa Ha KayecTBO 00paboTKu
3HAYUTEJIbHOE BIUSIHME OKA3bIBAIOT MOTPEIIHOCTH PEXYIIETO HHCTPY-
MEHTa, BO3HUKAIOIIUE IIPU €r0 U3TOTOBJIEHUM U YCTAHOBKE Ha CTaH-
Ke, a TaKX€ MU3HOC PEXYIIEH JYacTU B IpoLecce SKCIUTyaTalluMu.

Koumpoasnste gonpocot

1. IepeyncnuTe OCHOBHBIE TIOIPELIHOCTH CTAHKA.
2. TlepeyncnuTe OCHOBHBIE IMOTPEUIHOCTH, CHUXAIOILME KAYECTBO PEXY-
IIEr0 MHCTPYMEHTA.

1.3. IIpon3BoauTEIbHOCTD H HAJEKHOCTb CTAHKOB

ITpouseodumenvHocms CTaHKa XapaKTepPU3YETCS YMCIIOM IeTaseif,
M3TOTOBJICHHBIX HA HEM B €IUHMIY BpeMeHM. 1T YHUBEPCATbHOTO
000pYIOBaHMSI C DYYHBIM YIIPABJICHUEM MIPOU3BOAUTEIBLHOCTD (O, IMIT./4,
OIPENENISIOT 0 opMyie

0 =3600/1,,

rIe f, — KaIbKYNSLMOHHOE BpeMsl 00pabOTKU, C; b= tyr+ Lus/ 1 bur —
IUTYYHOE BpPeMH, C; Lr=lo+ L+ Lo+ Lo+ lorgs o — OCHOBHOE TEXHO-
JIOTUYECKOE BpEMS, C; #; — BCIIOMOTarejibHOE BpEMS, C; fo U Iy, —
COOTBETCTBEHHO BpPEMSI TEXHUYECKOTO M OpPraHM3allMOHHOrO 00CiTy-
XUBaHUS, OTHECEHHOE K U3TOTOBJIEHUIO OJHOU HEeTanu, C; Iy, — Bpe-
Msl OTIbIXa paboyero, OTHECEHHOE K U3TOTOBJIIEHUIO OIHOM NEeTaIH, C;
1, ; — TMTOOTOTOBUTENBHO-3aKIIOUUTENILHOE BPEMS, C; 1 — YMCIIO 3aro-
TOBOK B ITapTUH, LIT.

Haoexcrocms cTaHKa — 3TO CITOCOOGHOCTH BBITYCKATh TOAHYIO MTPO-
JYKLMIO C 33aJJaHHOU ITPOU3BOIUTENLHOCTEIO B TEYUEHUE ONPEACIICHHOTO
CPOKa CITyXOBI IIPH COOTBETCTBYIOLLUX YCIOBHSX pabOThI U TEXHUYECKO-
ro obcmyxvBanusl. HazeskHOCTh CTAaHOYHOTO 000PYAOBaHUS XapaKTepu-
3yercsi 6€30TKa3HOCTBIO, PEMOHTOIIPUTOHOCTHIO, HOJITOBEYHOCTHIO.

be3omkasnocms cTaHKa — 3TO CBOWCTBO HETPEPHIBHO COXPAHATH
paboToCITOCOOHOCTD B TEYEHUE HEKOTOPOTO BpeMeHU. HapyieHue pa-
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60TOCNIOCOOHOCTH (0TKa3) CTaHKa IMIPUBOIUT K MPEKPALIEHUIO BBIITYC-
Ka MpOIYKIIMU, a €CJIM CTAHOK MPOIOJIKAeT paboTaTh, TO U3rOTOBJIEH-
Has TIpORYKIIUA SIBJIIETCS OpaKOBaHHOIA.

BoccraHoBieHue paboTOCIIOCOOHOCTH 000OpYIOBaHUS HaYMHAET-
¢s ToCJie 0TKa3a OIHOTO WIM HECKOJBKUX JIEMEHTOB, HaIIpUMeEp ITO-
JIOMKH MHCTPYMEHTA. JIIUTEIEHOCTh BOCCTAHOBJIEHUS paboTOCITOCO0-
HOCTH 000pYIOBaHUS BKIIOYAET B cebs1 ero npocrou. IIpu aToM He-
006X0MMO YYMTHIBATh 3aHSTOCTh OOCIYXMBAIOIIETO rnepcoHana. YeM
MEHbIIIE CPeNHSSA UIUTEIBHOCTh BOCCTAHOBJIEHUS CTaHKA, TEM BBIILIE
€r0 PeMOHMONPU20OHOCHb, T. €. TIPUCIIOCOOIEHHOCTD K IpeayIIpexXIe-
HMIO, OOHAPYXEHUIO KaK TPUYUH BO3HUKHOBEHMSI OTKAa30B, TaK U
KX MOCHEICTBUI MMyTEM NMPOBEACHUS] TEXHUUECKOTO OOCTYKUBAaHUS U
PEMOHTA.

Joszoeeurnocms cTaHKa — 3TO CBOMCTBO COXPaHSTh paboTOCIIOCO06-
HOCTb JI0 BHIXOJ]a ITapaMETPOB CTaHKA 3a IPaHUIIbI JOMYCTUMBIX HOPM
(HacTymieHUe TIPEHENTFHOTO COCTOSIHUSI) IIPU YCJIOBUU ITPOBENEHUS
YCTaHOBJIEHHOTO TEXHUYECKOTO OOCIYXUBaHUS U peMoHTa. Jonroseu-
HOCTb 3aBUCHUT IJIaBHBIM 00pa3oM OT U3HAIIIMBAaHUSI MOIBHXHEBIX CO-
eIVMHEHMH, YCTAJIOCTU U CTapeHUsI MaTepuasia 3JIEeMEHTOB CTaHKa.

Konmpoasnsie gonpocot

1. OnpenenuTe MPOU3BOAMTEILHOCTh YHUBEPCAIBHOTO TOKAPHOTO CTAHKA
C PYYHBIM YIIpaBJiEHUEM TIpU 06paboTKe napTuu aetaneit » = 10 wT. ¥ 3a7aH-
HbIX 3HaYeHUAX: L,=30c¢; ,=10c¢c; t,o=5C; tho=5¢; ty=5¢; 1;,= 1800 c.

2. Yro Takoe HaIeXHOCTb CTaHKa?

3. UeM xapakrepu3syeTcs HaleXXHOCTb CTaHKa?

1.4. Oprann3anua paboyero MecTa CTaHOYHHKA

Pabouee mecmo cmanounuka — 3TO y4aCTOK TNPOU3BOJCTBEHHOM
TUTOLAM 11€Xa, Ha KOTOPOM PACIOIOXKEH CTAHOK C KOMIUIEKTOM ITpH-
crioco6yieHUit, BCTIOMOTaTeIbHOTO M PEXYILIEr0 MHCTPYMEHTA, a TaK-
Xe TexHU4yecKasds NOKYMEHTauus U APYrue IpeaMEThl M MarepUalbl,
HaXoMsILIUECS HEMTOCPEACTBEHHO B pacropsiXeHUHU pabouero. Pabouee
MECTO SIBJISIETCSI OCHOBHBIM 3B€HOM JII000i1 IPOU3BOICTBEHHOM CTPYK-
TYpBL, [7i€ IPOU3BOAAT MEXaHUYECKYIO 00pabOTKYy Ha CTaHKaX, IT03TO-
MY OY€Hb BaXHO, YTOOBl OHO OBUIO PallMOHATBHO OPraHU30BaHO.

Tlox opraHusanueil paboyero Mecra MOHUMAIOT YIIOPSIIOYEHHOE
pacIrioJioXeHUe CTaHKa (CTaHKOB IPU MHOTOCTAHOYHOM OOCITyXMBa-
HUM), OPraHU3aUOHHON OCHACTKH (T.€. UHCTPYMEHTAIBHBIX IIKa(pOB,
IMOAHOCOB U JIOTKOB IJISI UHCTPYMEHTOB, CTeJUIaXel IS CTaHOYHBIX
MPUCITOCOOICHUH, TINAHILETOB U PaMOK JUISI TEXHUYECKOH JOKyMEH-
TaUUM U Ip.), @ TAKXe IPYruX YCTPOMCTB, 06ECTIEYMBAIOIINX CTaHOY -
HUKY HeoOXOOUMBbIE YCIOBUS [UIS BHICOKOIIPOM3BOAUTENBHON U 0e3-
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ornacHoit pabotel. PanioHansHas opraHusanus paboyero Mecra BKI0-
yaeT B ce0s1 ero MJIaHUPOBKY, OCHallleHHe U o0ciTy>KuBaHUe.

Ilon naanuposkoii nonuMaloT Hauboee 1eaecoobpa3Hoe pa3Mellie-
HMe Ha MTPOU3BOJCTBEHHOM IIOLIAaM paboyero U CTaHOYHOro 060opy-
IIOBaHUS, MaTEPHAJIOB, MMOABEMHO-TPAHCIIOPTHEIX CPEACTB M Oproc-
Hactku. IIpu mraHupoBanuM paboyero MecTa B IEPBYIO oyepelb HEoO-
XOIMMO YYUTHIBAThL pabouee IMojIoXKeHHE CTAaHOYHMKA, a TAaKKe 3Haye-
HUE U XapaKTep pabouuX yCWiIni (CTaTUYECKUX, IMHAMUYECKHX), 00BEM
¥ TEMIT BBITTOJIHSIEMBIX IBUXECHHUM, CTEITEHb TOYHOCTH OTlepaliMii ¥ T. IT.
Jlns ocyiecTBIEHUS ITOAAB/IAIONIETO OOJBITMHCTBA CTAHOYHEBIX padoT
XapakTepHa paboyasi 1o3a cTosi (BepTUKJIBHOE ITOJIOXKEHUE TYJIOBHIIA
WX HakJIOH ero Bmepexn Ha 10...15°%), obecneunBaoias HaWIydIlue
ycioBus uist 0630pa, BO3MOXHOCTD Pa3BUTHUS GOJNBIIMX YCUIIMIA ¥ IBU-
XEHUH ¢ OONBIIMM Pa3MaxoM.

OcHawerue pabodero MeCcTa BKIIIOUAET B ce0sT TEXHUYECKUE Cpell-
CTBa, HEOOXOMUMBIE IS IIPOU3BOACTBA ONPEIETIEHHBIX BUIOB paboT U
HX KOHTPOJISI (CTAHKHM, ITOXbEMHO-TPAHCIIOPTHBIE YCTPOHCTBA, TEXHO-
JIOTUYECKYIO U OPraHM3allMOHHYIO OCHACTKY, U3MEPUTEIIbHBIE TPU-
crocoOJIeHus1), a TaKXe CpelcTBa, obecreyuBalonine KoM@opTHEIE
yciioBUS ¥ 06€30MacHOCTh Tpyla Ha paboueM MecTe (COOTBETCTBYIOIEE
OCBelIEHHE, OrpaHUYEHUE YPOBHS IIyMa U BUOpaliuii, CpeaCcTBa CBS-
34, CTETUYECKUE MEPOTIPUSITUS U Ap.).

TexHonoruyeckass 0OCHacCTKa — 3TO CpeACTBa, 0OECIIeun-
BalOIIIME BHITOJIHEHUE TEXHOJIOTUYECKOTO IIPOIECCa C 3allaHHBIMU Ia-
paMeTpaMu: CTAaHOYHBIE ITPUCITOCOOIEHUS, PEXYIIMiL, BCTIOMOTaTe N b-
HBIM U U3MEPUTEIBLHBIA UHCTPYMEHTHL.

OpraHM3alMOHHAas OCHaCTKa— 3TO CPEACTBA ISl pa3Me-
LIEHUS U XpaHEHUS TEXHOJIOTUYECKON OCHACTKM, a TaKXe IJis ober-
YyeHMs Tpyla U obecrieyeHus ero 6e3omacHocTr. OOBIYHO B HeEe BXO-
ISIT: CPEICTBA IUISL XpaHEHUSI CTAHOYHBIX IMPUCITOCOOJIEHUI, pexXylie-
r0, BCITOMOTaTeJIbHOTO M U3BMEPUTENILHOTO MHCTPYMEHTa (LUKadbl, TyM-
GOYKHU, STAXEPKHU U T.II.); CPEACTBA I XpaHEHUSI MaTepUAJIOB, 3aro-
TOBOK U 00OpabOTaHHBIX HeTajieil (Tapa, CTONKHU, CTEJJIaXu M TIp.);
CpelcTBa IS pa3sMENICHUS] TEXHUYECKOM U TeXHOJOTUYECKON HOKY-
MeHTauuu (TUTAaHILETHI, ITOJIKM, SIIUKU U JIp.); CPelcTBa, obecreun-
BalollIe HOPMAJbHBIE YCIIOBHUS IIPOTEKAHUS TEXHOJOTMYECKOTO TIPO-
1ecca (MpOU3BOACTBEHHass Mebelb, MECTHOE OCBELEHME, CPEICTBa
CBSI3U M T.IL.).

Bce pabouune MecTa CTaHOYHUKOB B 00S3aTEJIBHOM ITOPSAIKE OCHAa-
HIAIOT peuleTKaMM IOJ HOTU JIMOO CTyreHbKaMM CO CIUIOLIHBIM Ha-
ctwioM. X cienyeT u3roToBISATh U3 JIEKTPOU3OIALMOHHBIX MaTepHa-
JIOB (CyXOif IpEBECUHBI, JIACTMACCHI). PellieTKM ITPUMEHSIOT B TEX CITY-
yasix, Korna npu o6paboTke obpasyercs GOJIbIIOE KOJIMYECTBO CTPYXK-
KM; neTtand, oOpabaTbiBaeMble Ha LIIMQOBAJILHBIX CTAHKaX, MMEIOT
Ma’ble MPUITYCKH, ITO3TOMY OKOJIO TAKMX CTAHKOB yI0OHEe UMETh CTY-
MEHBKY CO CIUIOLIHBIM HaCTHJIOM. BEICOTY pacronoXeHus: peleToK u
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CTYTIEHEK OT IT0JIa BRIOMpPAIOT B 3aBUCUMOCTH OT pocTa pabouero, a Ux
rabapuTHBIE pa3Mephl — UCXOMS U3 TOrO, YTOOBI He OBLIO IepeHarpsi-
JK€HMSI MBIIIETHO-CBSI30YHOrO armapara padodero (Mmoaco3HaTe/IbHas
GOSI3Hb OCTYITUTBHCS 3aCTaBJISIET padOUYero MOCTOSIHHO IeP>KaTh MBILLILIBI
HOT B HaIIPSDKEHHOM COCTOSIHUM, YTO BBI3BIBAET UX XPOHUYECKOE YTOM-
JIEHHE, COMPOBOXIAEMOE IPOKAHUEM UJIU CBEIEHHEM MBILLIL CYL0pPO-
roi).

Obcayncusanue paboyero MeCTa — 3TO KOMIUIEKC MEPOIIPUATHIL IO
obecrieyeHHIO ero CPeJCTBaMM U IIPeIMeTaMU Tpyda, a TakxXe yciyra-
MM C IIeJIBI0 CO3TaHUSI HEOOXOMMMBIX YCIOBUIL 1T BHICOKOITPOM3BO-
JIUTENHHOM, pUTMUYHOM U 6e3omacHoi paboTrl. Oco60e BHUMaHUE ITpU
o6CIy>KMBaHMY paboyero Mecra yIensieTcsl exXXeTHeBHOM yOOpKe CTaH-
Ka 4 OKOJIOCTAHOYHOTO MPOCTPAHCTBA (OYUCTKA OT CTPYXKKHU, CMa304-
Ho-oxnaxnalomei xuakoctu (COX), macna u 1p.). 3ty paboTy BbI-
MMOJIHAET CTAHOYHUK.

Konmpoavnsie eonpocot

1. Yto HasbiBaeTCsl paboOYMM MECTOM CTAHOYHHKa?

2. PacckaxuTe o miaHUpoBKe pabouero Mecta CTAHOYHHKA.

3. Yem ocHamaetcs paboyee MECTO CTaHOUHHMKA?

4. Kakue MeponpuUsTUs IIPOBOJSTCS NPH 06CIy>XMBAHUM paboyero Mecra
CTaHOYHMKa?

1.5. Ycaosus u oxpana tpysa. Ilpon3soacTeennbie
CAHATAPHO-THTHEHHYECKNE HOPMBI

B mpoiecce Tpyna 4esoBeK BCTYIIAET BO B3aUMOIEUCTBUE C MpeEM-
MeTaM{ M OpYIMSIMM Tpyla, a TAKXe C IpyTUMM JiloabMu. KpoMe Toro,
Ha HEro BO3IEHCTBYIOT pa3iu4yHble (aKTOPhl IIPOM3BOACTBEHHON 00-
CTaHOBKM (TEMITEpATypa, BIaXHOCTb U YCJIOBUS BEHTUJISLIMU BO3LyXa,
LIYM, BUOpalusi, BpeIHbIC BELIECTBa, pa3IMYHbIE U3YYCHHUS U T.1.).
Bce 370 B COBOKYITHOCTH XapaKTEPU3YET yCa06us mpyoa YeoBeKa. Yiyd-
LIEHWIO YCIIOBUH Tpyla NMpUIAeTCs O4eHDb OOJIBLIOE 3HAYEHUE, TaK KaK
OT HUX B 3HAYMTEJIBHON CTEIIEHM 3aBUCST 3I0POBBE U paboTOCITOCO0-
HOCTb YE€JIOBEKA, €r0 OTHOIIIEHHE K TPYAY U Pe3yJNbTaThl 3TOTO TpyAa.

dns neneHarpaBieHHON NESATEIBHOCTU IO YIYYILIEHUIO YCIOBUM
Tpyna ¢paKTopsl, BO3AEHCTBYIOIUE Ha HUX, OOBEAUMHEHH B TPU IPYIIITHL.

Ilepsas epynna GakTopoB 00YCIIOBI€HA FOCHOACTBYIOIIMMHU B 00~
LIECTBE MTPOU3BOACTBEHHBIMU OTHOIIEHUSIMU. CIola OTHOCSITCSI: HOP-
MAaTHBHO-TIpaBOBHIE (DaKTOphl (3aKOHH O TpyZAe, NMpaBuia, HOPMBI,
CTaHIApThl U T.II., MPAKTUKa TOCYHAPCTBEHHOrOo U OOIIECTBEHHOTO
KOHTDOJISI 33 UX COONIONEHUEM), COLMATBHO-TICUXOIOruYecKue ¢ak-
TODPBI, XapaKTepU3yIOllIue OTHOIIEHHWE PabOTHUKA K TPYAY, NMCUXOJNO-
TMYECKUIT KIMMAT B KOJUIEKTUBE U T. I1.; OOLECTBEHHO-TTIOTUTUYECKUE
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U dKOHOMHUYecKHe (akTophl (CHUCTeMa JIbIOT U KOMITEHCaluif, MO-
paJIbHOE U MaTepUAJIbHOE CTUMYIMPOBaHUE).

Bmopas epynna paxTopoB OKa3bIBaeT HEMOCPEICTBEHHOE BO3MEi-
cTBHE Ha (OPMUPOBAHUE MATEpUAIBHO-BEIIECTBEHHBIX 3JIEMEHTOB
TpyHa, IpeIMETHl M OPYAMS TPYIa, TEXHOJOTUUECKHUE TIPOLIECCH, Opra-
HU3aLMOHHBIE (DOPMEI MTPOU3BOJACTBA, IIPUMEHSIEMBIE PEXUMBI TpyHa
U OTHBIXA.

Tpembs epynna GaKTOpPOB XapaKTepU3yeT BO3IEHCTBUE Ha paboT-
HUKOB KJIMMaTU4YECKUX, TEOJIOTUYECKUX U OUONIOTHUECKUX OCOOEHHO-
CTeil MECTHOCTH, T€ MpOTeKaeT paborta.

B mpouecce nMpou3BOACTBA 3TOT CIIOXHBIN KOMIUIEKC (haKToOpoB,
BO3IEHCTBYIOIIUX Ha GOpMUpOBaHME YCIIOBUI Tpyla, 0O beIMHEH MHO-
rooOpasHbBIMHU B3aUMHBIMM CBSI3SIMH.

Oxpana mpyoa — 3TO CUCTEMA TEXHUYECKUX, CAHUTAPHO-TUTUEHU -
YECKUX, OPTaHU3alMOHHBIX U TPAaBOBBIX MEPOIpPUSTHH, HEmocpel-
CTBEHHO HampaBJeHHBIX Ha obecriedyeHue Oe30MacHBIX IS XKU3HU U
300POBbSI YEJIOBEKA YCJIOBUH TpyHa. TpeGoBaHuUs ITo OXpaHe Tpyna cdop-
MynupoBaHH B TpynoBoM Kozaexce Poccuiickoit @enepatiun (TK PD),
a KOHKPETU3UPOBAHBI OHM B OOHIMX, MEXOTPAacClEBBIX U OTPACIIEBBIX
MpaBWJIaX MO TEXHHKE O€30MaCHOCTU U B CAHUTapPHBIX HOPMaX.

IIpodpunakTuka TpaBMaTU3Ma Ha IMPOU3BOACTBE OOECITEUUBAETCS
BHEJIpEHUEM TEXHUKH 0€30IMacHOCTHU, TPOMUNIAKTHKA ITPODECCHOHAID-
HBIX 3a00JIeBaHUIl — HOpMajU3alUMell YCJIOBU Tpyda. be3somacHocTh
TPYIa HOJIKHA YYMTHIBATBCS YXXE€ HAa CTAOUU MIPOEKTUPOBAHUS U MOH-
Taxa oOOpyIOBaHUs, B pacyeTax ero Ha IPOYHOCTb M HAaIeXHOCTD,
TpU BBIOOPE €ro 3KCIUTyaTallMOHHBIX ITapaMeTPOB, TEXHOJOTHYECKUX
MPOLIECCOB M MaTepUAJIOB, IIPH MeXaHU3aLMUHU TIXKEJBIX, TPYAOEMKUX,
OITacHBIX U BPEIHBIX paboT, opraHu3aiu padbouux MecT. Ilpu mpoek-
TUPOBaHUU TIPEATIPUSTUM ITPELYCMaTPUBAIOTCS CUCTEMBI YIIaBJIUBAHUSI,
00€3BpEeXUBaHUSI U YTWIM3ALIMM OTXOHOB. K MEpONpUATHSIM IO TeX-
HUKE OE30MacCHOCTU OTHOCSAT TaKXKe MPUMEHEHUE IIpelOXpPaHUTEIhb-
HBIX YCTPOMCTB, MpUOOPOB, CUCTEM (OrpaKimeHusl, OJIOKMPOBKHU, 3a-
3eMJICHUSI U 3aHYJICHUSI, aBTOMaTU4eCKOTO OTKJIIOUEHHUS U IIp.); YCTa-
HOBKY CUTHAJIM3aLIMM U MapKUPOBKY O0OOpYIOBaHMSI, MHCTPYMEHTA U
npubopoB; HOPMUPOBAHUE YCIOBUI Tpyda (pexXuMa Tpyla U OTHbIXa);
Haa30p 3a BeAeHUueM paboT u Ip. KoMIuiekec MeponpUsTHil 110 OXpaHe
TpyZAa BKJIIOYAeT B cebsi TaKXe IMOATOTOBKY INepcoHaa (rmpodeccuo-
HaJIbHBIN, MEIUIIUHCKUI M TICUXOJOTUYECKUIT 0TOOp, OOydYeHuUe, Tpe-
HUPOBKM, UHCTPYKTUPOBAHUE) U €ro 0OecrieueHue CpelCTBaMHU MH-
JVBUOYabHOM 3alIUTHI, a TaKXKe aBapUUHO-CIacaTeJIbHbIe MEpHIL.

ITon 6e3onachocmosio mpyoa TTOHUMAETCSI KOMILIEKC OpraHU3aiy-
OHHO-TEXHUYECKUX MEPOINPUSTHII, HAallpaBJIeHHBIX Ha co3gaHue Ges-
OIIacHBIX yciIoBUit Tpyna. TpeGoBaHUsI K 6€30MaCHOCTH TPYa CTaHap-
TU30BaHBI TOCYIapCTBOM U OOBbEAMHEHHI B ABYX HalpaBiIeHUSX:

« pa3paboTKa CeLMaIbHBIX CTAHAAPTOB, OTPAXaIOUIMX TpeOOBaHuE
K CO3[aHUI0 OE30MacHBIX U 3MOPOBBIX YCIOBMIT TpYIa;
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 BKJIIOYEHUE B CTAHIAPTH U TEXHUUYECKUE YCIOBUSI CITEIIMATIBHOTO
paszena «pedoBaHUS 0€30IaCHOCTU».

ITopsinok pa3pabOTKK U COrIacOBaHUS TpeOOBaHUM Ge30MMaCHOCTH
B CTaHIapTaX M TEXHUYECKHUX yciaoBusix ycraHoBiaeH 'OCT 1.26—77
«I'CC. Topsimok pa3paboTKM M cOmIacOBaHUs TpeOOBaHMIT 6€30MacHO-
CTH B CTaHHApPTaX U TEXHUYECKUX YCIOBUSAX» U «MeTOIMIECKUMH YKa-
3aHUSIMU O ITOPSAKE COIIACOBAaHMS IMPOEKTOB CTAHAAPTOB U TEXHMYE-
CKMX ycioBHitl ¢ nipodcolosHeMu opraHaMu» (P 50-111—81). Bue-
JIpeHMe 3TOro MopsaKa 03HavaeT, 4To B Poccuiickoit Penepaliniy mpak-
TUYECKU HU OJHO U3IeNINe HE MOXET OBITh BHITYIIIEHO, €CJIU €70 KOH-
CTPYKLIUS HE YIOBJIETBOPsieT TpeboBaHUSIM Oe3omacHocT. HoBoe 060-
pYIOBaHUE CITEHMATIBHO CEPTUDUIIUPYETCSI HAa COOTBETCTBUE TpeOoBa~
HUSIM 0€30ITacHOCTH TpYyIa.

IlepBoe HampaB/ieHHe CTaHOApTU3ALMK PeaTM30BaHO B pa3paboTKe
crcTeMBI cTaHaapToB 6e3omacHocTy Tpyaa (CCBT), KoTopasi pencras-
JiseT cOOOM KOMIUIEKC B3aMMOCBSI3aHHBIX CTAHIApTOB, HAINPaBJIEHHBIX
Ha obecrieyeHne 6€30MaCHOCTH TPYa, COXPaHEHME 30POBbS M pabo-
TOCITOCOOHOCTH 4eJioBeKa B Iporecce Tpyna. CyliecTBYIOT rocynap-
CTBEHHBIE, OTpAcleBhIe, PECITyONIMKAaHCKME CTAHIAPTH MU CTAHIAPTHI
npennpusaTuit. TpeOGoBaHUS OXpaHbI TPYAa CUCTEMAaTU3UPOBAHH U B3a-
uMocBsi3aHbl. K pa3paboTKe rocyapcTBEHHBIX CTAHIApTOB, KOTOpasi,
Kak ITPaBUJIO, TIPOBOIUTCS HA OCHOBE IMyOOKMX HayYHBIX HCCIIENOBa-
HUM HOBEMIUMX HOCTUKEHUM HAyKU U TEXHUKM, LIUPOKO IpHUBJIEKA-
IOTCSI Y4EHBIE, CIIEIUANMCTHI Pa3IMYHBIX OTpaciIeif HApOIHOTO X035ii-
CTBa, paOOTHUKM CIYXO OXpaHHl Tpylna, KOMUTETH ITpodCoI030B.

O6uue TpeGoBaHMSI, KOTOpPHIE pa3pabaThIBAIOTCS NMPU KOHCTPYH-
POBaHUU OOOpPYIOBaHUSI, TTO3BOJISIIOT O0ECIIEUUTh O€30MMaCHOCTh MpU
€ro 9KCIUTyaTaIyH.

DTt TpeboBauusa O6putM chopmynupoBaHsl B T'OCT 12.2.003—91.
B nomonxeHue x atoMy I'OCTy 6putn Takke pa3paboTaHbI U BBeIE-
HBl B IEACTBME CTAHAAPTHI [0 TEXHUKE O€30MaCHOCTU Ha OTHEJIbHEIE
rpyIIbl 000pyIOBaHUS, HAITPUMEDP Ha METAJUT000pabaThIBAIOIIME CTaH-
ku — I'OCT 12.2.009—99.

B xaxnoM 1iexe UMEIOTCS Criel{ialbHble UHCTPYKLIMHM, B KOTOPHIX,
KpoMe oO1IIMX TpeOoBaHUI TEXHUKU O€30IaCHOCTH, IPUBEIEHEI CITe-
nuduyeckue TpeOoBaHUsI, XapaKTepHBIE UIA 1ieXa, B KOTOPOM ycTa-
HOBJIEH CTaHOK. IHCTpYyKTaX 1Mo mpaBWiaM 0e30TaCHOCTH Ha KaXIOM
paboyeM MecTe MPOBOIUT MacTep. ParnoHalbHasi opraHu3anus pado-
Yero MecTa, BBIFOJTHEHUE MPaBWJI SKCIUIyaTalluM CTaHKa U CcObIone-
HMeE TIpaBWI Ge30MaCHOCTH SIBJISIIOTCSI BaXKHEHIIUMU YCIOBUSIMH BBI-
COKOIPOU3BOIUTEIBHOTO TPY/a.

B ocHoBe co3maHusi TEXHUKM 0E30MaCHOCTU B CTaHKaxX (Kak M B
JIpYroM TEXHOJIOTUYECKOM OOOpYAOBaHUU) 3aJIOKEH IMPUHLMII Iepe-
XOlla OT TEXHUKM 0€30ITaCHOCTH K O€30MacHOM TeXHUKE.

Tueuena — 310 00JIACTh MEIUIIMHEI, B KOTOPO U3YYaIOT BIIUSIHUE
YCJIOBMI XKU3HU Y TPYIa Ha 3IOPOBEE YEJIOBEKa, pa3pabaThiBalOT MEPHI
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IpodUIaKTHKY NpodecCOHATBHBIX 3a60MeBaHuit. [ueuena mpyda — 3To
paszest o6lIeit TUTHEHBI, B KOTOPOM M3Yy4aloT BIMSHUE TPYLOBOI ne-
STeTbHOCTY U TIPOM3BOICTBEHHOM CpEeibl H2 OPTaHU3M YeJIOBEKa, pa3-
pabaTHIBalOT MEPHI U CAHUTAPHO-TUTMEHMYECKME HOPMATUBEI, HAlpas-
JIEHHBIE Ha O3IOPOBJICHUWE YCIIOBUI TpyAa U IpEnyIpexIeHue Mpo-
¢deccruoHampHBIX 3a00IEBaHUIA.

MeTteoposioru4eckue yCJIOBUSI, B KOTOPBIX OCYIUECTBISETCS TPYAO-
Basi IEATEILHOCTB JIIOOOTO YeJIOBEKa, ONPENENSIOTCS COYETaHUEM TEM-
IepaTypsl BO3AyXa, €ro CKOPOCTH IBMXKEHHUS U OTHOCUTEIHHOM BlIaX-
HOCTH, 6apOMETPUUECKUM IaBJICHUEM U TEIUIOBBIM U3NTYYEHUEM Ha-
IpETHIX ITOBEpXHOCTEl. PaGounii-cTaHOUHUK OOBIYHO TPYAMUTCS B IO-
MellleHUH (lIeXe MPEeIIPUATUS), ITO3TOMY COBOKYITHOCTh MTEPEYUCIICH-
HBIX ITOKa3arejeil (3a MCKIIOYeHUEM 0apOMETPUYECKOTO HaBJIEHUS)
TIPUHSITO Ha3bIBaTh MUKPOKJIMMATOM IIPOU3BOICTBEHHOTO ITOMELIEHUSI.
CylecTBEHHOE OTKJIOHEHUE 3HA4YeHUM MapaMeTpoB MHMKDOKIMMATa
pabGoueif 30HBI OT ONITUMANIBHBIX MOXET OBITh MIPUYMHOM psiia GuUsno-
JIOTMYECKUX HapyllleHWi B opraHu3Me paboTalolIUuX, TPUBECTH K pe3-
KOMY CHIXEHHIO pabOTOCIIOCOOHOCTH U HaXe K NMpodeCCHOHATEHOMY
3a00JIEBAHUIO.

Jnst HopManu3aluy MUKpPOKJIMMAaTa UCITONB3YIOT Pa3IMYHBIE CITO-
COOBL: pallMOHAJIbHOE pasMellleHre o0OpYyIOBaHUSI; MEXaHM3aLMIO U
aBTOMAaTM3aLMIO ITPOU3BOICTBEHHBIX ITPOLIECCOB; BHEApeHUE Oolee
palMOHAIIBHBIX TEXHOJIOTMYECKHUX IIPOLIECCOB M 00OPYIOBaHUS; Pallio-
HaJIBHYIO TEIUIOBYIO M30JSILIMIO OO0PYIOBaHUS U 3alUTY paboTalOLINX
OT MCTOYHUKOB TEIJIOBOTO U3JTYYEHHS; CO3TaHUE CUCTEM BEHTUJISLINU
U OTOIUIEHUS; pa3paboTKy peXXHMMOB TPYIa M OTHbIXa; UCITOIb30BaHUE
CpelICTB UHIUBUAYAIIBHOMN 3alMTH pabouero-craHouHukKa u mp. Ilpu
3TOM Ha MEPONPUATUS U YCTPOICTBA BEHTUJISLIMU, OTOTUICHUS M OC-
BEILIEHUST TTPOU3BOICTBEHHBIX ITOMEUIEHWI BBOMSTCS CaHUTApHO-THU-
TMEHUYECKHE HOPMBI. [ MTMeHMYeCKoe HOPMUPOBAaHUE PaclpoCTpaHe-
HO Ha IIyM, BUOpaluio, UHGPa3ByK U APYyrue SBICHUS (B 3aBUCUMO-
CTH OT MX BO3NEHCTBUS Ha OpraHU3M YeJIOBeKa).

Hanpumep, 0CHOBHBIM HOPMAaTHUBHBIM JOKYMEHTOM B 061acTU BUG-
pawuu sBasercst FTOCT 12.1.012—78* «CCBT. Bubpauus. O6iue Tpe-
60BaHUs Oe3omacHOCTH». BuGpobe30macHEIMU Ha3bIBAIOTCSI YCIIOBHS
TpyZAa, IpU KOTOPBIX NMPOU3BOACTBEHHAasi BUOpallUs HE OKa3hbIBaeT Ha
paboralouiero HebJarormpusTHOro BO3ACHCTBUS AaXe B KpallHUX CBO-
UX TIPOSIBJIEHUSIX (T. €. HE IPUBOIUT K npodeccuoHambHOMY 3a00seBa-
HUIO — BUOpalMOHHOI 6one3Hu). Kinaccudukanmsa MeToIoB U CPEICTB
BUOpanoHHoM 3auThl mpuBeaeHa B TOCT 12.4.046—78.

Konmpoasnuste éonpocot

1. Kakue ¢akropbl NpOM3BOACTBEHHOI OGCTAHOBKH BO3IEHCTBYIOT Ha TPYI
CTaHOYHHKA?
2. Kakue dakTophl BIMSIOT Ha (OPMUPOBAHKE YCJIOBHUI Tpya?
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3. Yo Takoe oxpaHa TpyAa paboyero-craHoyHuka?
4. Yto Takoe rurueHa TpyAa paboyero-craHouYHuKa?
5. Kak Bnusier Bubpauus Ha ycioBus paboThl CTAHOYHHMKA?

1.6. Obecneyenne mMoxapo- H JIEKTPOOE30NACHOCTH

ObecnieueHue MMOXapHOI 0€30ITaCHOCTHU SIBNISETCS OHHOM U3 BaX-
HeMlMx 3aga4 oxpaHsl Tpyna. [ToHsiTUe noxcapobezonachocms 03Hava-
€T TaKoe COCTOSIHUE 00bekTa (pabouero MecTa, y4acTKa WU liexa), Ipu
KOTOPOM MCKJIIOYaeTCsl BOSMOXHOCTB ITOXapa, a B CIy4ae ero BO3HUK-
HOBEHUSI IPEAOTBpalIaeTCsl BO3AEHCTBUE Ha JIIOAEi OmacHBIX (PaKTOpOB
roxapa 1 obecrieurBaeTCsi 3allMTa MaTepUaIbHBIX LIEHHOCTEMH.

st moneit mpeacTapisioT OMaCHOCTh CIEAYIONIME OCHOBHbIE (haK-
TOPHI ITOXapa: OTKPHITHIA OTOHb, UCKPHI, MTOBHILIEHHAsT TeMIIepaTypa
BO3IyXa U OKPYXAIOIIUX IIPEIMETOB, TOKCUYHBIE ITPOAYKTHI FOPEHUS,
IBIM, HaXOXIEHUE TEXHOJOTUYECKOTo 00OpYHOBaHUS (CTAHKOB) ITOX
HamnpsKeHUEM U JIp.

s mpakTU4ecKoil peanusaiuu nmpo@uiakTHUYeCKUX Mep Ha Ipel-
TPUSITUU OPTaHU3YIOT IMOCTOSTHHO IEMCTBYIOUIYIO ITOKapHO-TEXHUYeE-
cKylo komuccuio. KpoMe Toro, ycTaHaBIUBaIOT ONpPEIe/IEHHBII Mopsi-
JIOK TIDOBENEHUSI MPOTUBOITOXAPHOIO MHCTPYKTaXa M 3aHSATHUIL IO
MOXapHO-TEXHUYECKOMY MUHUMYMY C PaOOYMMU U CITYXallMMM.

Bce paGoumne-CTaHOYHUKU TIPOXOAAT TMEPBUYHBINA M ITOBTOPHBIM
MMPOTUBOIIOXAPHHN MHCTpYKTaX. ITepBUYHBIN ITPOTHBOITOXAapPHBIf
MHCTPYKTaX B 00513aTEIbHOM IOPSIKE ITPOXOMIST BCE BHOBD ITOCTYTIA-
oime Ha pabory.

YacTo mpoBoAsT OOBEIUHEHHBI MHCTPYKTAX: ITPOTHBOITOXAPHBIIT
U TI0 OXpaHe Tpyna.

TToBTOpHBIN# MHCTPYKTaXX NMPOBOMAT Ha pabodyeM MecTe, MpUYeM
CTaHOYHUK JOJDKEH OBITh O3HAKOMJICH:

e C MHCTPYKLIMEl O Mepax MoXapHOH 6e30MmacHOCTH Ha JaHHOM
y4acCTKe U B lIeXe;

e MECTaMHU DPACHOJIOXKECHUS TMEPBUYHBIX U CTALIMOHAPHBIX CPEACTB
MOXapOTYIUEHUS U MTpaBWIaMM ITPMMEHEHUS UX TIPU TToXape, a TakxXe
MECTaMM pAacITOJIOXKEHUS TeNe(OHOB M HU3BELIATEJIbHON ITOXapHOM
CUTHAJIU3alliM, CO BCEMHU MYTSIMU 3BaKyallMM, B TOM YHUCJIE U C 3arac-
HBIMU BBIXOaMU;

« TIOPSIIKOM IEHCTBUII NpU TTOXKApE WIM 3aTOpaHUU.

TTopsimox Ha paboueM MecCTe M OINPSATHOCTh paboyero — TepBbIE
MpeaBapUTEIbHBIE YCIOBUSI MpeayIpexneHus: moxapa. OCHOBHBIMM
MPUYUHAMU [OXKAPOB Ha MPEATIPUATUSIX MOTYT OBITh:

¢ HEOCTOPOXHOE OOpallleHue C OrHEM, HEUCIIPAaBHOCTh 3JIEKTPO-
TIPOBOJKH;

« CaMOBO3TOpaHUE HEKOTOPHIX BEILECTB;

« HecoOmoneHue TpeOoBaHUT ITPOTUBOIIOXAPHOM 6e30MaCHOCTH.

17



Jlns ycTpaHeHUsS BO3MOXHBIX TIOXapOB HEOGXOMUMO:

 KYPHUTb TOJIbKO B CIIELMAIBHO OTBEJEHHBIX MECTAX;

o IPAaBWIBHO COZIEPXaTh U AKCIUTYyaTHPOBATh AEKTPOOOOPYIOBaHUE;

e IIPU CTOPaHUU TPEIOXpaHUTEJIEl Ha MYCKOBHIX M pacrpeneiu-
TEJLHBIX EKTPOILIUTAX BRI3HIBATh JIEKTPOMOHTEDA;

« He JOITYCKaTh MeperpeBaHus JIEKTPOIBUTATENS (JIEKTPUUECKOE
HaTpsDKeHWe CETH MECTHOTO OCBELLEHUS He TOJDKHO MpeBhIaTh 36 B);

« He 3aXUTaTh CITMYKH ¥ HE UCITONB30BATh OTKPHITHI OTOHb B OTHE-
OITACHBIX MECTaX;

« TIPOMACJIEHHYIO BETOIIb CKJIANBIBATh B CIIEIIUAIBHBIC SILNKH;

« HE 3aTrPOMOXXIATH 1IEXOBBIE ITPOXOABI M ITOIX0 K IIPOTHUBOIIOXap-
HOMY UHBEHTapIO.

Cnenyer MMeTh B BUIY, YTO ITapbl TOpPIOYUX BelllecTB (O€H3MHA,
CKHUITHIapa) U ra3bl (alleTWIEH) CITOCOOHB 00pa30BBIBaTh ¢ KMCIOPO-
JIOM BO3/IyXa B3pHIBYAThIE CMeCH. JJIsi BOSHUKHOBEHUS B3phIBA JOCTa-
TOYHBI OTpeeICHHAasi KOHLEHTpaIys fTapa WM Ta30BO3IYIIHON CMe-
CH M UMIIYJIBC, CITOCOOHBIN HarpeTh BEIIECTBO IO TEMITEpaTyphl CaMo-
BOCIUIaMeHeHUs (I1aMs, yrap, CXaTue U Ap.).

B xaxmoM ciydae TOSBJICHUS ObIMa, 3amaxa rapi, odara Bo3ropa-
HMSI CTAHOYHUK 005I13aH:

¢ OTKJIIOUUTD ITOAAYY JIEKTPOIHEPTHH K CTAHKY, OCTAHOBUTDH TPaHC-
IMOPTUPYIOLINE YCTPOMCTBA, BHKIIOUUTh BEHTUWISIIUIO, T.€. IIpeKpa-
TUTh BCE pabOTHI, HE CBSI3aHHBIE C MEPOIPUSITUSIMHU IO JIMKBUIALIMHU
ToXapa;

¢ COOOIIMTD B ITOXApHYIO OXpaHy Io TejleOHY WM U3BEIIATENIO
MOXapHOI CUTHAIM3aLMH; TIPY BBI30BE ITOMOIIH ITO TeJleoHy KpaTKo
COOOIINTD, YTO TOPUT U THE HAXOMUTCS o4ar BO3ropaHus;

« TIPUHATH MEPHI ITO BHI30BY K OYary BO3rOpaHusl HadyaJlbHUKa 1ieXa
(y4acTKa) WM APYTOro HOJKHOCTHOTO JIMIIA;

o MIPUCTYITUTH K TYLIEHMIO ITOXapa UMEIOUIUMUCS B 1iexe (Ha ydya-
CTKe, paboyeM MecCTe) MEepPBUYHBIMU CPECTBAMHU MOXapOTYIIEHMS.

B xauecTBe NMEPBUYHBIX CPEACTB JIMKBUIALIMH 04arOB BO3rOpaHus
WJIY JIOKQJTU3AIIUM OTHS IO MTPUOBITUSI TIOXAapHOI KOMaHIb HauOoJIh-
1Iee pacrpoCTpaHeHUE TTOJNYYUIIU OTHETYIIUTENU. B COOTBETCTBUM C
TOCT 12.4.009—83" «IToxapHas TeXHWKa JUISl 3aILUTHI 06BeKTOB. O6-
e TpeGoBaHUS» IIPUHATA cleaylonlas KiaccuduKaius OrHETYIIH-
TeJei: XMMUYECKUE TIEHHBIE, YITIEKUCIOTHBIE, YTIEKUCIOTHO-OpOoM-
STUJIOBBIE, TIOPOIIKOBHIE, BO3MYIIHO-TIEHHBIE, XUIKOCTHHIE.

PaboTarolye Ha mMpOM3BOICTBE YaCTO UCITONIB3YIOT B TEXHOJIOTHUYEC-
KOM ITPOLIECCE AMEKTPHUYECKHE YCTAHOBKH, KOTOPhIE MPEICTABIISIOT JJIsI
4esioBeKa OOMBLUYIO MOTEHIIMANIBHYIO OITacHOCTh. OHa yCyryoJsieTcs TeM,
YTO OpPraHbl YYBCTB 4Ye€JOBeKa HE MOTYT Ha pacCTOSIHMM OOHapYyXUTh
HaJIMYyue 3JIEKTPUYECKOrO HANpPSKeHUST Ha 000pYIOBaHWH.

CraTtucTiKa 3JIEKTPOTPAaBM ITOKA3hIBAET, YTO UX YUCIIO HEBEIMKO U
cocrapJsiet Bcero 0,5...1 % oT o6liero 4yKciaa TpaBM Ha MPOU3BOICTBE.
OnHako cpeIy MPUYNH HECYACTHHIX CJIY4aeB CO CMEPTEIBHBIM UCXOIOM
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Ha JIOJII0 3JIEKTPOTpaBM yxe nmpuxomurcsi 20...40 %. MHOro Hec4aCTHBIX
ciy4yaeB 3aUKCHUPOBAaHO MpU 00CTY>KMBaHUM IIIHPOKO PacIipoCTPaHEeH-
HBIX 2JIEKTPOYCTAHOBOK, PACCUMTAHHBIX Ha HarmpsokeHue 127...380 B.

DIIEKTPUYECKUIT TOK, IPOXOIS 4epe3 TeJNO YeIoBeKa, OKa3bIBaeT
Ha HETO CJIOXXHOE BO3NEUCTBHE, SBIIAIONICECS COBOKYITHOCThIO TEpMHU-
yecKoro (HarpeB TKaHeil M OMOJIOTMYECKUX Cpell), 3JIEKTPOJIUTHYE-
cKoro (pasyioXeHrue KpOBU M TIa3Mbl) M GUOJIOrHueckoro (pasipaxe-
HMe U BO30YyXIeHHe HepBHBIX BOJIOKOH) Bo3neitcTBuii. Hanbonee ciuox-
HBIM SIBJISIETCSI OMOJIOTMYECKOE BO3AEHCTBUE, CBOMCTBEHHOE TOJBKO
KUBBIM opraHu3MaM. JI1060€e U3 3TUX BO3IEHCTBUI MOXET MPUBECTU K
3JIEKTPUUECKOIT TpaBMe, T. €. K IMOBPEXIEHUIO OpraHu3Ma, BEI3BaHHO-
My BO3IEWCTBUEM 3JIEKTPUYECKOTO TOKA WIM 3JEKTPUYECKOI HYTH.
Pa3nnyaloT MeCTHBIE 3JIEKTPOTPABMBI U 3JIEKTpHUYecKue yaapsl. [1pu-
OMU3UTENLHO 55 % TpaBM UMEIOT CMEIIaHHEIN XapaKTep.

DNeKTpoOe30MacHOCTh Ha MIPOU3BOJCTBE OOECHIEUMBAETCS TIPEXIE
BCETO COOTBETCTBYIOLICH KOHCTPYKIIMEH 3JIEKTPOYCTAHOBOK; IpUMe-
HEHMEM TEXHUYECKHUX CITOCOOOB M CPEACTB JIEKTPO3ALUIUTHl TEXHOJIO-
TMYECKOro 000pyIOBaHUS; OPraHU3AIMOHHBIMU ¥ TEXHUYECKUMU Me-
ponpustusimu (IT'OCT 12.1.030—81).

Hawu6onee pacripocTpaHeHHBIMU TEXHUYECKUMM CPEICTBAMU 3alIH-~
THI, UCITOJIb3YEMBIMU Ha METAJUIOPEXYILIMX CTAHKAX, SIBJISIOTCS 3aLIUT-
HOE 3a3eMJIEHHE U 3aHYJICHUE.

Sawumnsim 3a3emaenuem (FOCT 12.1.030—81) HaspIBaeTCs mpel-
HaMepeHHOE 3JIEKTPUYECKOE COENUHEHHME C 3eMJIe WM ee SKBUBa-
JIEHTOM METALUTMYECKUX HETOKOBEIYIIIUX YaCTei, KOTOPHIE MOTYT OKa-
3aThCSl O] HATIPSIKEHHUEM.

3anysenuem (FOCT 12.1.030—81) HasweiBaeTCs IMpeIHaMepeHHOe
9NIEKTPUYECKOE COEAMHEHUE C HYJEBBHIM 3alIUTHBIM ITPOBOIHUKOM
METAUIMYECKUX HETOKOBEAYIIMX 4acTeil, KOTOphle MOTYT OKa3aThCs
IOl HATIPSIKEHUEM.

Opeanu3ayuonHble U mexHuuecKue Meponpusmus no obecne4erHuio
anekmpobesonachocmu (FOCT 12.1.019—79") B OCHOBHOM 3aKJII0Ya-
IOTCS. B COOTBETCTBYIOLIEM OOYYEHHH, MHCTPYKTaXe U IOITyCKe K pa-
60Te JIMLI, IPOUIETIINX METULIMHCKOE OCBUIETEIHCTBOBAHKE;, BHITION-
HEHUM DSIlla TEXHUYECKUX Mep IPU NTPOBeICHUM paboT C OTKIIOYEHU -
€M HaMpsCKeHUs B JeHCTBYIOIIMX CTaHKAaX MJIM BOJIM3U HUX (CHSITUE C
MpeNOXpaHUTeNe, OTCOeANHEHWE KOHIIOB MUTAIOIMIMX JIMHUIA; ycTa-
HOBKa OTpaXIeHUif U 3HaKOB G€30ITaCHOCTH; MPOBEpKa HAJIMYUS 3a-
3eMJIEHUH U T.I1.); CODTIONEHUM OCOOBIX TpeboBaHUT Ipu paboTax Ha
TOKOBEAYILIMX YACTSIX, HaXOMSIIMXCS TTOX HATIPSIKEHUEM, WIM BOJIU3U
HMX (BBITTOJIHEHME PabOT MO HapsAny He MeHee YeM IBYMsl JTULaMHU,
opraHu3alis Haja30pa 3a MpoBeleHUEM paboT, IpUMEHEHUE JIEKTPO-
3aIIMTHBIX CPEICTB U T.II.).

CriaceHue XU3HU YeJIoBeKa, MOPaXEHHOTO JIEKTPUIECKUM TOKOM,
BO MHOTOM 33aBHUCHUT OT OBICTPOTHI ¥ IPaBWJIBHOCTU NEWCTBUIA JIMIL,
OKa3bIBaIOIIUX ITOMOIIIb. JJoBpaueGHYIO IIOMOIIb HY>KHO HauaTh OKa3bI-
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BaTh HEMEIJIEHHO, 110 BO3MOXHOCTU Ha MECTE MPOUCIIECTBUSA, OIHO-
BPEMEHHO BBI3BaB MeJMLMHCKYIO oMok, TIpexae Bcero Hy>KHO Kak
MOXHO 6BICTPEE OCBOOOIMTH ITOCTPANaBLIETO OT HEHCTBUS 3JIEKTPU-
yecKoro Toka. IIpy ocBOOOXIEHUH YesioBeKa oT HanpsikeHus 1o 1000 B
MOXHO BOCITOJIE30BaThbCS KaHATOM, IMAJKON, TOCKOW WIM OPYTUM CYy-
XUM TIpEAMETOM, HE IPOBOASLIMM TOK. MOXHO OTTSIHYTh ITOCTpanaB-
HIero 3a cyxyio oxexny. Ilpu oTTacKMBaHUM MOCTpPaAaBIIEro 32 HOTU
OKa3bIBAIOLIMIA JOBpayeOHYI0 ITOMOLIb He JOJIKEH KacaTbes ero o0yBu
WY OfEeXIbI O€3 U30JSAILUM CBOUX PYK, TaK KaK 00yBb M OEXAa MOTYT
OBITh CBIPHIMU U TIPOBOAMTH JIEKTPUUECKHUN TOK. IS U30MIUUM PyK
JIy4LIE€ BCETO BOCITOJIb30BAThCS AUINIEKTPUYECKUMHU ITEpUYaTKaMHU, a IIpu
WX OTCYTCTBUM HEOOXOAMMO OOMOTATh PYKY JII00OI CyXoil MaTepueii.
PexoMeHayeTcss mpu 3TOM ACHCTBOBaTh OGHON pyKoil. Mephl 10oBpa-
yeOHOM IMOMOUIU Mociie OCBOOOXAEHMUS MOCTPaJaBLIETO 3aBUCAT OT
ero cocrosinus. ([ToapobHee cM. [7].)

Konmpo./tbnue eonpocol

1. Yto Takoe noxapHas 6€30rmacHOCTb?

2. Kak 1 xoraa npoBOIMTCSI MPOTUBOMOXAPHBIA MHCTPYKTaX paboyero-
CTaHOYHMKA?

3. Kakue Mepbl 1o npeaynpexaeHuIo noxapa Bbl 3HaeTe?

4. Kak obecnieuuBaeTcst 3/1eKTpo6e30MacHOCTb Ha IIPOU3BOACTBE?

5. HazoBute HaunGosnee pacnpocTpaHEHHbIE TEXHUYECKHUE CPEICTBA 3allM -
Thl METALIOPEXYLIUX CTAHKOB.

1.7. DkoJyiorus npu padoTe HA CTAHKAX

DKonoeus — pasgen OUONOrMM, M3y4alolMii B3aMMOOTHOIECHUS
YeJI0BeKa, XXUBOTHBIX, PaCTeHH I, MUKPOOPTAaHU3MOB MEXIY CO00i U
C OKPYXaIOlIEN CpEelo.

K 3arpsi3HeHUsIM OKpyXaiouei cpellbl TPUHSTO OTHOCHUTD Pe3yJib-
TaThl XKU3HEAESITENIBHOCTH Y€JI0BEKA, KOTOPhIE OKA3bIBAIOT OTPULIATE -
HOE BO3[EWCTBME KaK Ha CaMOro 4eJioBeKa, TaK M Ha MOJIE3HbIE IS
HEro OpraHU3MEbI U pECypChl HEXUBOW TTPUpPOALL. VI3ydeHneM 3TUX BOII-
DOCOB 3aHUMAETCS COYUAAbHAA SKOTIOTUS.

Pa3BuTue MpOMBILUIEHHOCTH UM OCBOGHHME HOBBHIX, Ooinee 3ddex-
TUBHBIX TEXHOJIOTMYECKUX MTPOLIECCOB C LEJIBIO TTOBBIIIIEHUS TIPOU3BO-
TUTEIBHOCTH TPYZAA TMPUBENO K YBEIUYEHUIO BCEBO3MOXHBIX IMPOU3-
BOICTBEHHBIX OTXOZI0B, 00pa3yIoLINXCcs BMECTE C FOTOBOI IPOAYKLIME
B pe3ynbTaTe nepepaboTKu pa3HOOOpasHBIX MPUPOIHHIX PECYPCOB U
BBI3BIBAIOUIVX 3arpsI3HEHUE OKpyXalolleld cpenbl. TexXHOIOrM4ecKue
MPOLIECCH] ABJIAIOTCS TakKXXKe MCTOYHMKAMM LTyMa M BUOpallvu.

B MammHocTpoeHNU U MeTamtoo6paboTke UCTOYHUKOM 3arpsa3He-
HUS BO3AYLIHOTO 6acceifHa ABJAIOTCS pa3HOOOpa3HBIE nbiii — B3BE-
LIEHHbIE B BO3AYXE YAaCTHUIIBI TBEPILIX BEILECTB.
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TIpoU3BONCTBEHHBIMU CIMOYHbIMU 600aMU HA3BIBAIOTCSI BOJBI, UCTIONb-
30BaHHBIE ITPOMBIILIEHHBIM MPEATIPUATHEM U TTOUIEXAIIHE OYUCTKE OT
Pa3IUYHBIX BPEIHBIX npuMeceit. K 3TUM mpuMecsiM OTHOCSITCSI 3MYJib-
CHM He PacCTBOPUMBIX B BOIE XHUAKOCTEH (HarpuMep, Macei), B3Be-
IIEHHBIX B BUIIE MEJNKUX KaIteJeK, ¥ CYCIIEH3UU — B3BECH TBEPABIX Ya-
CTH1I, pa3Mephl KOTOPBIX MOTYT JOCTUTaTh HECKOJIBKUX MUJUIMMETPOB.

IIpou3BOACTBEHHBIE CTOYHBIE BOIBI MOAPA3AECISIOTCS Ha YCIOBHO
yucThle (000pOTHBIE) U rpsA3Hbie. OOOPOTHBIE BOMB UCIONB3YIOT IS
OXJIAXIEHUS TEXHONOTUYECKOro 000pynoBaHusI, KOMITPECCOPOB M T. 1.
DTH BOIBI OXJIAXIAIOT B 3aBOJACKUX TPYAaX WIU rpaTyupHSIX, OYUIIAIOT
OT MeXaHHYeCKMX 3arpsisHeHUil U Macesl W 3aTteM, Jo0aBUB HEOOJb-
1I0€ KOJIMYECTBO CBeXeil BObI, BO3BpalIaloT B IIPOU3BOACTBO. I'psi3-
HBIE CTOYHBIE BOIBI SIBISIIOTCS CELM(UYHBIMU JUIST KaXIOro BUAA
MMPOM3BOJACTBA WiH Liexa. HanmpuMmep, CTOKM OT HUIMAOBAIBHOIO U TO-
KapHOTO CTAaHKOB PE3KO OTJIUYAIOTCS APYT OT Apyra.

IIpoMbllLIEHHBIE meepdbie omxodsl NEISTCS Ha TOKCUYHbBIE U He-
ToKcu4yHbie. OCHOBHAsi Macca TBePIbIX OTXOAOB MAUIMHOCTPOEHUS U
MeTa1000pabOTKM HETOKCUYHA (METaJUIMYECKasl CTPYKKa, OKaJIMHa,
30J1a, OTXOMKI JiepeBa, pe3suHa, pa3InyHbIil Mycop). [IpuMepamMu Tok-
CUYHBIX TBEPABIX OTXOXOB SIBJISIIOTCS LIIAaMBI, 00pasyoluecs py pa-
00Te raibBaHUYECKHMX LIEXOB U TPaBUJIBHBIX YYaCTKOB.

IIpombiuunennoiii wym G0JBLION MHTEHCUBHOCTU HE TOJIBKO ITOpa-
XXaeT OpraHHl CJTyxa, HO TaKXe OKa3hIBaeT obliiee OTPULIATENBHOE BO3-
JeiiCTBME Ha OpraHH3M 4YeJioBeKa (ITOBBIIIAET YTOMISIEMOCTb, pacCceu-
BaeT BHUMaHue). LIlyM MOXET MPUBECTU K CHIDKEHUIO IIPOU3BOLUTENb-
HOCTHU, pOCTy Opaka, TpaBMaTU3MY U XPOHUUECKUM 3a00JIEBaHUSM.

COBOKYITHOCTh TEXHUYECKMX U OPraHU3AIMOHHBIX MEPOIPUSITHUIA,
TO3BOJISIIOLINX CBECTU K MUHMUMYMY WIHM UCKITIOYUTD 3arpsi3HEHHE OK-
PYXalolei cpeltbl U €ro BpellHOe BIIUSIHUE, Ha3BIBAIOT MemMooamu oX-
DaHbl OKpydcaiouel cpedst om 3azpA3HeHUs omxo0amu npouzeodcmeaq.
Pa3nuyaloT macCUBHBIE U aKTUBHEBIE METOIBI OOPLOBI C 3arpsi3SHEHUEM
OKpYXalollei Cpelsl.

K macCHBHBIM OTHOCSIT 3allIUTHBIE METOJBI, UCITONIb30BAHME KOTO-
PHIX HE CBA3aHO C HEMOCPEACTBEHHBIM BO3JCIUCTBMEM Ha MCTOYHUKU
3arpsisHeHUA. Cpen TaKWX METOAOB HauOoJblliee paciIpocTpaHEHUE
MOJIYIWTH PaliMOHATBHOE pa3MeLIEHUEe UCTOYHUKOB 3arpsi3HEHUS, JIO-
KajM3alus 3arpsisHEHUM U MX OYMCTKa Iepel BEIOPOCOM B OKpYXKalo-
IIYI0 Cpemy.

K aKTMBHBIM OTHOCST TEXHOJIOTUYECKME U TEXHUYECKUE METOIHI,
CBSI3aHHBIE C COBEPIIEHCTBOBAaHUEM CYLLECTBYIOIUMX M pa3paboTKoil
HOBEBIX TEXHOJIOTMYECKUX ITPOIECCOB, OOOPYNOBAHUS U OCHACTKU B
LIEIAX MaKCUMAJIBHOTO CHDKEHUST YPOBHS 3arpsisHEHMSI OKpYXaloliei
Cpelbl WM €r0 MCKIIOYEHUS.

3amauu oXpaHBl OKpYXalolneil cpeipl YCIelIHee pellaloT ¢ MOMO-
UIBIO aKTUBHBIX METOOB, ITOSTOMY UM YIESAIOT OOJbllIe OpraHru3aLy-
OHHOTO U ITPaBOBOTO BHUMAaHUS.
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Konumpoasnste 6onpocot

1. Pacckaxure 06 3KOJIOTHH KaK O HayKe.

2. Kakue oCHOBHbIE BU/bI 3aTPSI3HEHUST OKPYXKAIOLIEH cpeabl BOZHUKAIOT B
MallIMHOCTPOEHUM U MeTalioo6paboTke?

3. Kakoe BixgHHME Ha YeIOBEKa OKa3bIBAET [IPOMBILLJIEHHBII 1IyM?

4. Pacckaxute o-MeTOJax OXpaHbl OKPYXXalOlIEei cpeAbl OT 3arpsA3HEHUI
OTXOJlaMH TIPOU3BOACTBA.

I'maBa 2

OCHOBbBI OBPABOTKM MATEPWAJIOB PE3AHUEM
A PEXYIIUN MHCTPYMEHT

2.1. OcHOBHbIE NOHATHSA TEOPHH Pe3aHHUs

CyHIHOCTh TEXHOJIOTMM U3TOTOBJCHUS NeTaleil MalliuH COCTOUT B
MTOC/IEI0BATENIBHOM UCITOJIb30BAHUU PA3IUIHBIX TEXHOIOTUYECKUX CITO-
co60B Bo3eiCcTBYS Ha 00pabaThIBaEMYIO 3arOTOBKY TSI PUIAHUS €l
HeoOXxomuMoit ¢OpMBI U pasMEPOB C YKa3aHHONW TOYHOCTBIO. OIHUM
W3 TAKUX CIIOCODOOB SBJISIETCSI MexXanu1eckas obpabomika 3arOTOBOK pe-
3aHuem Ha METAUIOPEXYILMX CTaHKaX.

Obpabomka pesanuem (puc. 2.1) 3aKiIOYaeTcss B MPOHUKHOBEHUM
JIe3BUSI UHCTPYMEHTA C pEXYIlieit KpoMKoit 3 B MaTepuasT 3arOTOBKY 2
C MOCEOYIOIMM OTAEIEHUEM OIpENEIEHHOTO CJIOS MaTepuasa B BUIE
CTPYXKH 4. JIeaBue MHCTpyMeHTa I IpelcTaBisieT co60it KIMHoo6pa3-
HEI{ DJIEMEHT.

Ha pabouyeit vacTM MHCTpPYMEHTa MOXET PacIioiaraThCsi OMHO WU
HECKOJIBKO JIe3BUI (KIMHBEB) onpeneneHHoN GhopMbl. Pexcywuti un-
cmpymenm ¢ 3alaHHBIM 4UCJIoM (OIHO, JBa, TPU M T.[.) JIE3BUMA ycTa-
HOBJIEHHOM (OPMBI Ha3bIBAIOT JIE3BUMHBIM MHCTPYMEHTOM, a o0pa-
0OTKY TaKUM MHCTPYMEHTOM — JIe3BUITHOI 06paboTKoii (puc. 2.2).

Croit MaTepuaja 3aroOTOBKHU, Ae(OPMUPOBAaHHBIN U OTHCIIEHHHI B
pe3yabTate 00paboTKM pe3aHueM, HaswiBaeTcs cmpyxckoli. O6paboTka
pe3aHUeM 3aKJIOYaeTcs B Cpe3aHUM ¢ oOpadaThIBaeMoil 3arOTOBKU
HEKOTOpOI MacChl MeTajlla, CITELIMAJIbHO OCTaBJIEHHOMH Ha 00paboTKy
Y Ha3bIBaeMOit mpuItyckoM. TIpuItyCK MOXeT yIaasiTbCsi OMHOBPEMEH-
HO C HECKOJIbKUX MTOBEPXHOCTEN 3aroTOBKU WJIM IOCJIEIOBATENbHO C
Kaxjoit oOpabaTbiBaeMoii moBepXHocTH. Ilociie cpe3aHus ¢ 3arOTOBKU
BCEro IMpUITyCKa, OCTaBJIEHHOro Ha 00pabOTKy, MCXOIHAsl 3aTOTOBKa
MpeKpallaeT CBOE CYLIECTBOBAaHUE U TTPEBPALIAETCSI B TOTOBYIO ACTAJIb.

Cpe3aHHasl ¢ 3aTOTOBKU CTPYXKa SIBJISIETCS TOOOYHBIM ITPOIYKTOM
(oTxomom) 06paboTKU MaTepualioB pe3aHueM. Inactuyeckoe aedop-
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Puc. 2.2. TIponeccer 06paboTku

Puc. 2.1. Cxema 06paborku pe3aHHEM:
pe3aHuem: a — ToueHue; 6 — dpesepopaHue; I — obpa-
1 — ne3Bue MHCTpyMeHTa; 2 — 3aro- OaTbiBaeMasi MOBEPXHOCTb; 2 — IOBEPXHOCThb
ToBKa; 3 — pexyllas Kpomka; 4 — pe3aHusi; 3 — obpaboTaHHasd MOBEPXHOCTb;

CTPYXKa; A, — 1epenHss MoBepXHOCTh D, — HarnpaBlieHHe ABMXEHUA pe3aHus; Dg —

JIe3BUS UHCTPYMEHTA; A, — 3aqHsA ro- HamnpablieHNe IBIDKEHHs MOAaYH; v — CKOPOCTh

BEPXHOCTb JIE3BMsl MHCTPYMEHTa; v — DE3aHusdA; [ — [yOMHa pe3aHus; o. — 3adHui
CKOPOCTb pe3aHUs yIoJi; ¥y — NnepemHuit yromn

MHMpOBaHWe M pa3pyllieHHe Marepuajia IPUITYCKa C IpeBpallleHHeM
€ro B CTPYXKY NPOTEKAET IIPU Pe3aHUU B CIIEINPUIECKUX YCIOBUSIX,
XapaKTEPHBIX TOJBKO IJIST 00paboOTKU MarepuaioB pe3aHueM. Takum
00pa3oM, TUMUYHBIM IIPU3HAKOM OOpabOTKM pe3aHueM SIBISETCS
CTpYXKa.

Bce criocoOnr ¥ BUABI 00pabOTKH, OCHOBAaHHBIE HAa CPE3aHUM IIPU-
MMycKa U IpEeBpalllcHUN MaTepyuasa B CTPYXKY U TTOTUMHSIONIMeCsS 00-
IIUM 3aKOHOMEPHOCTSAIM, MOXHO OOBEIMHUTH TEPMHMHOM «pe3aHue
mamepuanoe». CItocoOBI pa3eIeHUs MaTEPUAIOB Ha YaCTH, IIPU KOTO-
DHIX CTPYXKa He obpasyercs (HampuMep, pa3pe3ka HOXHUIIAMM), K
00paboTKe pe3aHueEM HE OTHOCSTCS. YCIoBUs gedpopMupoBaHUs o0pa-
OGaTeIBAEMOro Marepuaja M obpa3oBaHUs HOBBIX IMOBEPXHOCTEH ITpu
pa3pe3ke HOXHHMIAMU HE ITOAYMHSIIOTCS 3aKOHOMEPHOCTSIM TEOPUH
pe3aHMsT MaTEPUAIIOB.

Konmpoasnsie eonpocot

1. B yeM 3akiouyaeTcst 06paboTKa MaTepHaloB pe3aHNUEM?
2. Yto siBNIIETC TUNMYHBIM IPU3HAKOM 06paboTKH pe3aHHeM?

2.2. DeMeHThl pe3aHus

3aroToBKH, MpeIHa3HAYEHHbIE [UTSl U3TOTOBJICHUS HeTaleil MalllyH,
HMEIOT UCXOIHBIE TIOBEPXHOCTH. B mpoliecce 06paGoTKM pe3aHHeM C
3aroTOBKH CJIOH 3a CJI0OeM cpe3aeTcst MPUIYCK Ha 06paboTKy. 3a mep-
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BBI MPOXOJ PEXYLIEr0 MHCTPYMEHTa BMECTE C ITOBEPXHOCTHBIM CJIO-
€M C 3arOTOBKH cpe3aeTcsl M €¢ UCXONHasd MOBEPXHOCTDb. [Ipu sTOM Ha
3aroToBKe o6pa3yercs HOBasi IOBEPXHOCTh. 3a BTOPOM MPOXOJ TOTO Xe
WIM IPYroro peXyLIero MHCTPYMEHTA C 3arOTOBKM CPE3aeTcsi BTOPOi
CJTOif MaTepualia M BMECTE C HUM ITOBEPXHOCTD, 06pa3oBaHHast BO BPEMsI
MepBOro Mpoxoja UHCTpyMeHTa. ITociie BToporo npoxozia Ha 3aroToBKe
OmATh 06pa3yeTcss HOBasi TOBEPXHOCTD.

TToBEpXHOCTH 3arOTOBOK, Cpe3aeMble 332 KaXIblif IPOXOA MHCTPY-
MEHTA, Ha3kIBaIOT obpabamvieaemoimu nogepxnocmamu 1 (cM. puc. 2.2),
a ITOBEPXHOCTU 3arOTOBOK, BHOBbL 00pa3yeMbIe BO BpeMsI OYEPEIHOTO
MpOXoaa UHCTPYMEHTa, — ofpabomannbimu nosepxnocmamu 3. IIpome-
XYTOYHYIO ITOBEPXHOCTh, BPEMEHHO CYHIECTBYIOLIYIO B IpolLiecce pe-
3aHUS Mexny oOpabaTbiBaeMoOil U 00pabOTaHHON IMOBEPXHOCTSIMU,
TIPUHSITO Ha3BIBATh NOBEPXHOCMbBIO Pe3aHus 2.

Inybuna peszanus. YToOBI cpe3aTh CJIONH MaTepualia, OCTaBJIEHHEBIA Ha
3aroToBKe KaK IPUITYCK Ha 06paboTKy, riTyOrHa IPOHUKHOBEHMS JIe3-
BUIf MHCTPYMEHTA B MaTepuaJl I0JKHA OBITh paBHA MPUITYCKY. B aTOM
cJIydae TIPUITYCK CPe3aeTcsl 3a OAMH MPOX0a UHCTpyMeHTa. Eciu mpu-
MycK GOJIBIION, TO €ro Cpe3aloT 3a ABa Ipoxona W Oonee. InyOuHy
ITPOHUKHOBEHUSI JIE3BUH MHCTPYMEHTA B MaTepUall 3aTOTOBKU BO Bpe-
MSI KaXI0ro IIpoXoJia Ha3bIBaIOT 2AYOUHOL pe3aHus. DTy BEIMYUHY 000-
3Ha4yaloT OYKBOI f U U3IMEPSIOT B MIIIUMETpAX.

B GOJBIIIMHCTBE CIIy4aeB MpH 00paboTKe MaTepUaIoOB PE3aHUEM [ITy-
OMHa pe3aHus ! ONpelesIaeTCs KaK pacCTOsTHUE MeXIy oOpabaTriBae-
Moif 1 00paboTaHHOI IMOBEPXHOCTSIMH, U3MEPSIEMOE B HAIIPaBJIeHUH,
MEePIEHIUKYIIpHOM 00paboTaHHON MOBEPXHOCTH (CcM. puc. 2.2). Ha-
MpUMep, NpH TOYEHUM IyOouHa pe3anus ¢=(D-d)/2, roe npu Ha-
pyXHoit o6Touke D u d — COOTBETCTBEHHO IMaMeETPhl obpabaTriBae-
Moif © 00pabOTaHHOI ITOBEPXHOCTEM, a NP BHYTPEHHEH ob6paboTke,
HaobopoT, D u d — COOTBETCTBEHHO AUAaMETpPhl 00paboTaHHOM U 006-
pabaThIBa€MOIi1 TOBEPXHOCTEIA.

TInaenoe deuxcenue pesanusn u deuxcenue nodauu. Ilpouecc pesaHust
BO3MOXEH TOJIbKO NMPU HEITPEPHIBHOM OTHOCUTEIBHOM IEpEeMELeHUM
3arOTOBKM M PEXYIIEro WHCTPYMEHTA. OTU IBUXKECHUS BBITTOJHSIIOT U
COOOILIAI0T 3aTOTOBKE M UHCTPYMEHTY UCITOJTHUTEJIBHBIE MEXaHU3MBI
craHkoB. [Ipu 3TOM ABVKEHHUST MOTYT OBITh COOOLIEHB OXHOBPEMEH-
HO, TTOCJIENOBATENIBHO, a TAKXKe TOJIBKO OXHOMY M3 3JIEMEHTOB — HH-
CTPYMEHTY WJIM 3arOTOBKE.

MexaHU3MBI COOOHIAIOT UCITOTHUTEIBHBIM OPraHaM CTaHKOB TOJIb-
KO JBa NMPOCTEUILUX ABMXXEHUSI — BpalllaTeJIbHOE U MPSIMOJNUHEHOE
TocTynareibHoe. PasIuuyHbele cCOYeTaHUS U KOJIMYECTBEHHBIE COOTHO-
LIEHMS 3TUX IBUXXCHUH JIEXAT B OCHOBE BCEX BUIOB 00pabOTKM MaTte-
PHAJIOB PE3aHUEM.

IMocrymarensHOe WM BpalIaTeNIbHOE NBMXEHME, MepelaBaeMoe
3aroTOBKE WJIM MHCTPYMEHTY B IpOLIECCE pe3aHUsI U MMeEIOIIee Hau-
6OJIBIIYI0O CKOPOCTh TI0 CPABHEHHUIO CO BCEMM JIPYTMMU ABUXEHUIMU
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HCTIOJIHUTENIBHBIX OPraHOB, Ha3bIBAIOT 24A6HbIM O08UMNCEHUEM De3AHUS
WU 21G6HbIM OBUNCEHUEM.

ITocrymartenpHbie WM BpaulaTeIbHBIE IBUXEHUSI OCTAJIBHBIX Opra-
HOB CTaHKa, TaKXXe IepeiaBaéMble 3aTOTOBKE WIM MHCTPYMEHTY, OIpe-
IETSIIOT deudcernue noda4yu, HeOOXOIUMoOe I 00eCcITeYeHUST OTHEIEHUS
Cpe3aeMoro C 3aTOTOBKH CJIOSI ITO Beeil 00pabaThiBaeMOi TOBEPXHOCTH.

B GoJBIIMHCTBE ClTydyaeB IJIaBHOE IBMXXEHUE PE3aHUsI U ABIXKEHHUE
ITOaYy OCYLIECTBIISIIOTCS BO B3aMMHO-NEPITEHIUKYISIPHBIX TTJIOCKO-
CTSIX, HO B OTAEJBHBIX CITy4asiX OHU ITPOUCXOIST U B OTHOM IJIOCKOCTH.
006a IBUXXEHUSI MOTYT OBITh HETTPEPHIBHBIMU U TTPEPHIBUCTRIMU. B psine
cJIydaeB ABUXEHHE TOAAYH BHITTOJIHSETCS 6J1aronapsi KOHCTPYKTHBHO-
MY UCIOJIHEHUIO UHCTpYMEeHTa. B 3ToM ciydae pyHKLMIO MeXxaHU3Ma
ITOJa4YM CTAHKa BBHITIOJIHSIOT 3yObsi HHCTPYMEHTA.

Cxopocmb pezanus u ckopocmb nodayu. ITaBHOe OBMXEHUE, CKO-
POCTh KOTOPOTO OO0JIBILIE CKOPOCTH ITOAAYH, OIPENelsieT HapapieHue
U CKOpOCTb AedopManiiit B MaTepuajie cpe3aeMoro CJosi, a CJieoBa-
TeJIbHO, HaIpaBJIeHUE CX0Ja CTPYKKU U ee ¢opMy. CKOPOCTh ITIaBHO-
TO IBWDXKCHUS Ha3bIBAIOT CKOPOCMbIO pe3anus. DTy BETUUUHY 0003Haya-
10T OYKBOIf v U IIpH JIe3BUHHOM 00paboTKe M3MepsIoT B M/MUH. Eciu
TJIaBHOE IBUKEHUE SIBISETCS BpallaTtelbHBIM (TOYEHUE, (pe3epoBa-
HUE, CBEPJIEHUE), TO CKOPOCTD PE3aHUSI PaBHA JAUHEUHOU CKOPOCMU MOYeK
3G20MOBKU UAU UHCMPYMeHma, Haxodawjuxcs 6o ezaumodelicmeuu. Ee
MOXHO OITpelEIUTD IT0 (hopMyIie

v=10"3nDn,

rae D — nuameTp o6pabaThiBaeMOil MOBEPXHOCTU 3arOTOBKM WJIU pa-
6oueit MOBEPXHOCTU UHCTPYMEHTA, MM; 1 — 4acTOTa BpalleHUsI 3aro-
TOBKM WJIM MHCTPYMEHTa, 00/MUH.

751 KONMMYEeCTBEHHON OLEHKU IBUXEHUS TTONAYU MCIIOB3YeTCs
OTHOIIIEHUE PACCTOSIHUI, MTPOMAECHHBIX TOYKAMM PEXYILETO JIE3BUS B
HarpaBJIeHUM IBMKECHUS ITOayd, K COOTBETCTBYIOHIEMY UUCIY LIMK-
JIOB (MM UX IOJIei1) INIABHOTO IBUXEHUS, BhHIpAXXaeMoe YHCJIEHHO
nodaveii. I naBHOe NBUXXEHUE TTOJAYH MOXET BhIPAaXKaThCS:

e MM/00, ecii nepeMelieHre TP ToIade COOTBETCTBYET OHHOMY
000pOTY HHCTPYMEHTA (3arOoTOBKH), COBEPHIAIOIUEMY IJIABHOE JIBIIXE-
HME pe3aHusl;

« MM/3y0, €ClIi TIEpeMeILIEHUE TIPY ITolaue COOTBETCTBYET ITIOBOPO-
Ty MHCTPYMEHTa (HarpuMep, ¢bpe3sl) Ha ONMH YIJIOBOM 1Iar ero pe-
XKYIIUX 3yObEB;

¢ MM/IIB. XOI, €CJIM TIEPEMEILICHUE TIPU IT0Zadye COOTBETCTBYET Oll-
HOMY JBOITHOMY XOMy 3arOTOBKM WJIM MHCTPYMEHTa, WJIU v MM/XOI,
€CJTU XOIl OpAMHAPHEIM,

TIpy BHIMOJHEHMM HEKOTOPHIX Olepaluii (HarpuMep, TOUYCHMS)
yIOOHO 3aaBaTh CKOPOCTh ITOaYU v B MM/MUH (MepeMellleHUe UHCT-
PYMEHTa WJIM 3aTOTOBKHM B HAampaBJICHUU IBUXECHUS ITOHAaYM, COBEp-
LIaeMoe B TeUEHUE OOHON MUHYTHI). [Tomadyy MHCTpYMEHTa WM 3aro-
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TOBKH NPUHSTO 06o3Ha4aTh OYKBOH .S C MHIEKCOM, COOTBETCTBYIO-
MM WMCITIOJIb3YeMBIM CIMHULAM M3MEpEeHMs: S, — Iojgaya Ha ORMH
oGopor; S. — moxaya Ha 3y0; S, — Irofaya Ha IBOMHOM Xoxm; Sy —
rnojaya Ha OAUH XOI.

Konumpoasnste sonpocot

1. Kakye OCHOBHbIE 3JIEMEHTHI pe3aHHUs Bbl 3HaeTe?
2. B kakux eIMHHULIAX U3MEPSAETCS CKOPOCTh pE3aHUSI U CKOPOCTD NOJaYU
Ip¥ pe3aHuu?

2.3. OopabaTpiBaeMOCTh MATEPHAJIOB pPe3aHHEM
H pexyuue CBOACTBA MHCTPYMEHTOB

IIpouiecc 06paboTKM MaTepHAIOB pe3aHUEM 3aKJII0YaeTCs BO B3au-
MOJIEeHCTBUU ABYX TeJI — 00pabGaThIBa€MOIT 3arOTOBKH M PEXYLIETO UH-
ctpyMeHTa. I1pu 3TOM ITOBEPXHOCTHEII CJIOH MaTepuaa, Cpe3aeMEIii ¢
o0pabaTbIBa€MOii 3arOTOBKM, IIOJBEPTraeTCs CWJIBHOMY TLIACTHUYECKO-
My 1eOpMUPOBAHUIO, B PE3YJIbTATE YETO Cpe3aeMBblil CJIOM B 4aCTHY-
HO WJIY MOJIHOCTBIO pa3pyLIEHHOM COCTOSIHUM YIAJISIETCS C 3aTOTOBKU
B BUIE cpe3aHHOI CTpyXKU. Ha 3aroToBke ¥ Ha cpe3aeMoii CTpyXKe B
MpoliecCce pe3aHUs HEMPEPHIBHO BO3ZHUKAIOT HOBBIE ITOBEPXHOCTH.

K pesaHu10 MaTepualioB KaK K TEXHOJIOTMYECKOMY CIIOcO0y obpa-
0O0TKM 3aroTOBOK JI€TajIeil MalliMH MPEIbSBISIOTCS CIEAYIOIINE OCHOB-
Hble TpeOOBaHMS:

¢ BEICOKOE KauyeCTBO U TOYHOCTh 00pabOTaHHBIX MMOBEPXHOCTEIA;

« BBICOKasI IPOM3BOIUTEILHOCTD TPYIA;

¢ 9KOHOMUYHOCT.

BeimonHeHue 3TUX TpeOOBaHMiT 3aBUCUT OT KOMILIEKCa OJHOBpE-
MEHHO IeHCTBYIOIINX (aKTOPOB, KOTOPBIE MOXHO pa3IeUTh Ha TPU
OCHOBHBI€ TPYTIITHL.

K nepeoii epynne oTHOCATCSL (DaKTOPHI, CBAI3aHHBIE C (PUUIECKOM
MPUPOAQ U CTPYKTYPHBIM COCTOSTHHUEM MaTepuana oOpabaTeiBacMoit
3aroTOBKU.

Bmopas epynna GaxTopoB ompelensieTcsi CBOMCTBaMHM MaTtepuaia
peXyLUe#i 4acTu UHCTPYMEHTA, €r0 KOHCTPYKIIUEH U KaueCTBOM M3ro-
TOBJICHUA.

B mpemvro epynny BXogsaT pakTophl, OTpaxalollue peaJbHBIE YCIO0-
BYISI IPOTEKaHUA MpoLiecca pe3aHusl.

ITpu u3ydeHuu npouecca pe3aHus ObUT YCTAaHOBJIEH DS B3aHMO-
CBSI3aHHBIX MTapaMETPOB U XapaKTEPUCTUK, OTPAXAIOUINX pa3IMIHbIE
dusnuecKkue SBICHUS, TIPOUCXOSAIIME B NPOIECCE B3aUMOMEHCTBUS
PEXylLero MHCTPYMEHTa ¢ 00pabaTeIBaeMOif 3aroTOBKOIA, M Ha IpOTe-
KaHUe KOTOpBIX BIMSIOT CBOIMCTBA MaTepuaja, IOoABEpraeMoro oopa-
00TKe pe3aHueM.
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DTH MmapaMeTphl U XapaKTEPUCTUKU OOBEIMHEHBI OOLIMM TepMM-
HOM obpabambieaemMocms Mamepuasa pe3aruem, MON KOTOPHIM TTOHU-
MAaeTCsi CBOMCTBO MaTepHAIOB TOJABEprarbcsi oOpaboTKe pe3aHUeM.
OCHOBHBIE rTOKa3aTeau 00pabaThIBaEMOCTH MOTYT UMETh KaK CpaBHU-
TEJBHBIN, TaK U aOCONIOTHBIN XapaKTep.

K yuciy mokasaTtesneii, onpeaensiiommnxX CymHOCTh 00padbaTeiBaeMo-
CTU MaTepuaja pe3aHUEeM, OTHOCSITCS:

e CHJIa pe3aHus (MOMEHT BpallleHUs1) oOpabaTeIBaEMOro MaTepua-
JIa, orpenesnisieMasi 0 CPaBHEHUIO C CWIOH pe3aHusl 3TAJIOHHOTO Ma-
Tepuana (IUisi METaJUIOB — 3TO OOBIYHO CTajlb 45) M U3MEpEHHAs IIpU
PaBHEBIX peXUMaX pe3aHUs;

« 3(pdexTMBHAS MOIIHOCTh, 3aTpayBaeMasi Ha pe3aHue, o CpaBHe-
HUIO ¢ 9(eKTUBHOI MOIIHOCTBIO Pe3aHUsI STAIOHHOTO MaTepuaa;

e ycagKa CTPYXKHU (MPOIOJIbHAs U IoIlepeyHasi) Kak Mepa IUIacTH-
yecKoii neopMaliu, HEOOXOIUMOM sl ee cpe3aHMsi M1 00pa3oBaHUs
HOBBIX ITOBEPXHOCTEH Ha 3arOTOBKE;

e HaJIUYUE WIX OTCYTCTBME CKJIOHHOCTH K 00pa3oBaHUIO HApOCTa
Ha MOBEPXHOCTH MHCTPYMEHTA ITPH PABHHIX YCJIOBUSIX Pe3aHMSs, a TaK-
xe ¢opMa HapocTa;

« Ka4eCTBO ITOBEPXHOCTEM, 00pabOTaHHBIX pe3aHUEM TP PaBHBIX U
ONTUMAJIbHBIX PEXUMaX, OLIEHMBAEMOE IIEPOXOBATOCTRIO! U OCTaToy-
HBIM HaIpsiKeHUeM? B MOBEPXHOCTHHIX CJIOSIX U3TOTOBJIEHHOM JAETaIH;

 CKOPOCTb U3HAIUMBaHUsI MHCTPYMEHTAJIBHOTO MaTepuaia Ito cpaB-
HEHHUIO CO CKOPOCTBIO €r0 M3HAIUMBAHUS MPU PE3aHUU ITATIOHHOTO
Marepuana;

 TEIUIOTA, BBIAENSIONIAsics npu gedopMallMd MaTepualia cpesae-
MOTO CJIOSI ¥ TIPU B3aUMOIEHCTBUU TPYILIUXCS IOBEPXHOCTEH MHCTPY-
MEHTa M 3aroTOBKH, a TaKXe paclpenesieHHE 3TOM TEIUIOTHl MEXIy
CTPYXKOi, 00pabaThIBaEMBIM MaTepUaIOM U UHCTPYMEHTOM;

¢ BUl, ¢opMa U pasMEPBl CPE3aHHOM CTPYXKH, OMNpPEIHENSIONINE
yaoOCTBO ee OTBOIA, XPAaHEHMSI U TPAHCIOPTUPOBKU, BO3MOXHOCTH
MPUHYAUTENBHOM 3aBUBKU M JIOMaHUS CTPYXKHU, a Takxe Oe3omnac-
HOCTb TpyJZia pabouero-CTaHOYHUKA;

o QHEPro3aTpaThl Ha Cpe3aHue eAMHUIIBI MACChl CTPYXKH.

KonuuecTBeHHBIE OLIEHKU TNMEPEYUCICHHBIX MoKa3aTeseil oOpaba-
THIBAEMOCTH KOHCTPYKLIMOHHOIO MaTepHalia JaHHOTO XUMMYECKOTO
COCTaBa U CTPYKTYPHOTO COCTOSIHMS OTIPENENSIIOTCS B 3aBUCUMOCTH OT
€ro TBEPIOCTH, Mpelesia MPOYHOCTU U OTHOCUTENBHOTO YAJTUHEHUS,
x03bduLIMeHTa TpEHUSI B Mape C MHCTPYMEHTATBHBIM MaTepUaIOM,

! IepoxoBaTOCTh MOBEPXHOCTH — 3TO COBOKYIHOCTb HEPOBHOCTE! MOBEPXHOCTH C
OTHOCHMTEJIbHO MaJIbIMM LIAramu, o6pasylolux ee penbed.

2 OCTaTOYHBIE HANpPSXKEHHMS — 3TO COXPAHSIOLIMECS BO BPEMEHM BHYTPEHHHE
HAaMpsDXeHUS, OCHOBHOM NMPUYMHOM BO3HUKHOBEHHUS KOTOPBIX ABNAETCA HEOMHOPOAHOCTD
nedopMalny B pasHBIX TOYKAaX Tejia BCJIEACTBHE HEPABHOMEPHOCTH TEMHEPATYp WIH
IacTHYeCKuX aedopmaunii.
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CBOIICTBA U3HALLWBATh JIE3BUSI MHCTPYMEHTA, TEIUIONIPOBOAHOCTHU U T. I1.
B peanbHBIX MPOU3BOACTBEHHBIX YCIOBUSIX MEPEYNCIEHHBIE CBOMCTBA
MaTepUajIoB U3-3a OTKIIOHEHUI B XMMUYECKOM COCTaBE M HEOIXHOPO. -
HOCTU CTPYKTYPHI HE SIBJISIIOTCS ITOCTOSTHHBIMH.

KpomMe Toro, xapakTepMCTHUKHU Ipoliecca pe3aHHus, OTpaXalolulue
B3aMMOCBSI3aHHbIE (PU3UUECKHUE SIBJIEHUS B 30HE CTPYKKOOOpa3oBaHMsI,
U3MEHSIIOTCS B 3aBUCMMOCTH OT PEXUMOB Pe3aHUsI, TTPOTPecCUpPYIO-
LIEro U3HOCa UHCTPYMEHTA U T.1. Ha OoCHOBaHMM 3TOro COITOCTaBlIE-
HUE KOJIMYE€CTBEHHBIX OLIEHOK 00pabaThIBaeMOCTH, HAIIPUMED IO CTOM-
KOCTH MHCTPYMEHTA', TOIYCTUMO JIMILE ITPY COGTIONEHMY PAaBHBIX yC-
JIOBMi1 pe3aHMsI, TUITUYHEIX ST CpaBHUBAEMBIX I'pyIn obpabaThiBae-
MBIX U MHCTPYMEHTAJIbHBIX MaTepPHAJIOB.

Ilod pesxcywumu ceolicmeamu VHCTPYMEHTOB ITOHMMAETCS UX CIO-
CoOHOCTBh 00pabaTHIBaTh pa3NMYHbIE MaTepUaH pe3anueM. [Ipu oleH-
K€ PEXYUIUX CBOMCTB UHCTPYMEHTOB MCITOJB3YIOTCS CIEAYIOLIUE 1O~
Ka3aTesu:

¢ KOJIUYECTBO OXHOTUITHBIX 00paOOTaHHBIX UMM 3aTOTOBOK;

¢ J2UHA OTHOCUTEJIBHOTO Paboyero MmyTH MHCTPYMEHTA U 3arOTOBKY;

« naouads 06paboTaHHOM MTOBEPXHOCTH;

« 00Bem MaTepUaia, Cpe3aHHOro ¢ 00paboTaHHBIX 3arOTOBOK;

o nepuod CTOMKOCTH MHCTPYMEHTA U YUCJIO €r0 MEPETOUEK;

o CYMMAapHAas 04uHa Bcex 00pabOTaHHBIX 3aTOTOBOK.

Pexyiue cBoiicTBa HHCTPYMEHTA ABISAIOTCS PYHKIMEH KOMIUIEKca
(akTOpOB, K YUCITY KOTOPBIX OTHOCSTCS:

* CBOIICMEA UHCIMPYMEHMANbHO20 Mamepuana, BKIOYaoIue B cebs
XMMUYECKUI cOCTaB (Mapka MaTepuayia), CTPYKTYPHOE COCTOSHMUE,
TBEPIOCTb, INPEIEIBl MPOYHOCTH Ha pacTsKeHHE, M3rnd U cxXaTue,
TEMIIEPaTyPOCTOMKOCTb (KPAaCHOCTOMKOCTD), M3HOCOCTOMKOCTE;

o KOHCMDYKYUS UHCMDPYyMeHmoge — OITMMaJIbHast opMa pexyiuei
YaCTH, XECTKOCTb, TQYHOCTb U3rOTOBJICHUS;

o DeXdcUMbl pe3aHUs — CKOPOCTh pe3aHus, Imojaadya M miyouHa pesa-
HUA (cM. monpasa. 2.2), COX, npuHATHI KpUTEpUil U3HOCA;

o COCMOsIHUE MEMAannopexdcyu,ee0 CMmaHka — XeCTKOCTh CTaHKa (CM.
N1 1) ¥ TEXHOJOTUYECKON OCHACTKH, BUGPOYCTONYUBOCTE?.

Bce nepeunciieHHsie (aKTOpH BIUSIOT Ha Pe3yNbTaT paboThl pe-
XKYIIETO MHCTPYMEHTA, U ITO3TOMY €r0 peXylliie CBOMCTBa MOTYT UMETh
IMOCTOSIHHYIO KOTMYECTBEHHYIO OLICHKY JIMLIb ITPU ITOCTOSTHCTBE BCETO
KoMrIuiekca ¢aKTopoB, YTO BBHITTOJIHUMO TOJIBKO B JIJaDOPAaTOPHBIX YC-
JIOBUSIX. B peanbHBIX MPOU3BOACTBEHHEBIX YCJIOBUAX IEepeYUCIeHHBIE
(baxTOpBl HEOIUHAKOBHI.

! Tlox CTOMKOCTBIO PEXYIIMX UHCTPYMEHTOB MOHMMAETCS MPOIOIKUTENBHOCTD (B
MHHYTaX) HEMOCPeACTBEHHOIO pe3aHusi OT MEPETOYKU JO MEPETOYKM MPU YCTAHOB-
JIEHHOM JOMYCTHMOM M3HOCE.

2 BUGpOyCTONYMBOCTBIO CTAHKA HAa3bIBAETCS CIOCOGHOCTB POTUBOCTOSITH BUBPALMAM,
CTPEMSILUMAMCS BbIBECTH €r0 M3 COCTOSIHMSI AMHAMHUYECKOTO PABHOBECHS.
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Konmpoﬂbnue eonpocuot

1. Kakue Tpe6oBaHHUS NPeabABISIOTCS K TEXHOJIOTHYECKOMY MpOLIECCY pe-
3aHMS Marepuanon?

2. YTo noHUMaeTCs MoJl TEPMHUHOM «00pabaThiBaeMOCTh MaTepualia pe3a-
HueM»?

3. YTo Takoe peXylue cBOHCTBA HHCTPYMEHTOB, UM OHHM OLIECHHMBAIOTCS?

2.4. Marepnajbl, o0pabaTbiBaeMbie pe3aHHEM

Marepuaisl, MpUMEHsIEMble B MaIIMHOCTPOSHUH JUJISI U3TOTOBJIE-
HMS JeTajieil MalllMH U MEXaHU3MOB, MPUOOPOB, arnmnapaTroB, BOCIIPHU-
HMMAaIOIMX CUJIOBYIO HATPY3KY, Ha3bIBAIOT KOHCMPYKYUOHHWIMU Mame-
puanamu. OHY TIOAPA3AEIAIOTCS Ha TPU Kilacca:

e MeTaJUIB! (CIUIaBHI Ha OCHOBE Xejie3a, HUKENS, MeIu, aTloMH-
HMSI, MarHusl, TUTaHa U APYTUX METAJUIOB);

¢ HEMETAUTH (TUIaCTUYECKUE MAcChl, KepaMHKa, CTEKIIO, Pe3uHa U
T.1.);

o KOMITO3UIIMOHHBIE MaTepHUAIThI.

B MalmMHOCTPOEHUU CaMBIMM PACIIPOCTPAaHEHHBIMU U TPaIULIMOH-
HO 006pabaThIBAEMBIMU PE3aHUEM SIBIISIIOTCS METAJLTMYECKHE KOHCT-
PYKIIMOHHBIE MaTepHAITBI, TO3TOMY B KHUTE OYIyT pACCMOTPEHHI TOJIBKO
npoyeccsl 06pabomKu Memannog pe3anuem Ha METAIOPEXYIIUX CTaH-
Kax. O6paboTKe pe3aHUEM MTOABEPIaloT CJIeAYIOLIUE METAJUIBL: YYTYHBI,
CTaJTH, 1IBETHBIE METAJUIBI U UX CIUIABBHL.

YyeyHom Ha3bIBAIOT CIUIAB XeJie3a C YIIEpOIOM, KpeMHHEM, Map-
raHleM M IPYTUMHU 2JIEMEHTaMH, IMpUYEM CoIepXaHUe Yriepoaa co-
crasnger 2,14...4,5 %. O6paboTke pe3aHueM HauboJjlee YacTo MOABEDP-
raloT Cepblif, BHICOKOIIPOYHBII U KOBKUI YYTYHBHI.

Mapku cepozo uyeyna obo3HavaioT 6ykBamu CH (C — cepsrit, U —
YYryH) ¥ IByMsi IIMdpaMu, O3HAYAIOUIMMM ITIpeHe] IPOYHOCTU IIpU
pactsixeHuu. Hampumep, CY 18 — cepHlif uyryH, mpenes MpoYHOCTH
npu pactsakenuu 180 MIla.

B 3aBUCHMOCTH OT MEXaHMYECKHUX CBOMCTB Pa3IMYaIOT CEPHIC YTy~
Hel Manoit (CY 10...CY 18) u nmosrienHoit (CY 20...CY 35) npou-
HOCTH. [[JIsi M3rOTOBJIEHUS AeTajlieil MalllMH 4Yallle TIPUMEHSIOT YyTYH
Mapok CY 15; CY 20; CY 30 u pexe — uyryH Mapku CU 35. TsepnocTs
ceporo yyryHa HB 163...269.

Boicokonpounsiii uyeyr onydaloT BBEIEHUEM B XUIKMIA CEPHIi 4y-
ryH MarHus (0,3...1 %) wnu ero cruiaBa ¢ HUKEJIEM, MEABIO, aiO-
MUHUEM WU KpeMHUEM. MapKu 3Toro yyryHa o60o3HayaoT OykBaMu
BY (B — BeICCKOITpOUHBIif, Y —4yTyH) U ABYMSI IpynIiaMu iucdp: nep-
Basi O3HAYaeT MpeHes IMPOYHOCTH MPU PACTSXKEHUM, a BTOpasi — OT-
HocutenbHoe ymmuHeHue. Hammpumep, BY 45-5 — BBHICOKONPOYHBIH
YYTYH, IpeJeN MPOYHOCTU MPU PACTSKeHUU o, = 450 MIla, otHOoCH-~
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TeJIbHOE YIJIMHEHME § = 5 %. TBepIOCTh BBICOKOIIPOYHOrO YyryHa
HB 156...269.

Koexuii yyeyn oTiM4aeTcsi BHICOKOM BA3KOCTBIO. MapKu 3TOro 4yry-
Ha o603HauaT 6ykBamMu KU (K — koBkwuit, Y — 9yTyH) ¥ ABYMS TPYII-
namMu uudp, nepsasi 03HaYaeT MpeHes MPOYHOCTH TIPU PACTSKEHUH,
a BTopasi — oTHocuTenbHoe ymmHeHue. Hanpumep, K4 50-4 — xoB-
KM 4yTYH, Hpelesl MIPOYHOCTU MpH pacTsXeHuM oy = 500 MIla, or-
HOCHUTENIbHOE yIuTuHeHue & = 4 %.

Ha o6pa6aTsiBa€éMOCTb JIMTHIX 3aTOTOBOK M3 CEPOTO YYTYHA pe3aHU-
€M CYILLIECTBEHHO BJIMSIET [IOBEPXHOCTHBIN CJIOM MeTaJyia — JIMTEHAas
KOpKa, ToamuHa Koropoit 0,15...0,5 MM, a TBepmocts HB 285...321.
Ilo Mepe ymajleHMSI OT TOBEPXHOCTM TBEPHOCTh YYIyHA CHMXAETCS
(HB 187...229).

CxopocTh pe3aHusi B 30He JuTeitHoit kopku Ha 20...30 % MeHblie
CKOPOCTH pe3aHMS BHYTPEHHUX CJIOEB MeTajla. BEICOKOTeMITEpaTyp-
HBIH OTXUT YYTYHHBIX OTJIMBOK ITO3BOJISIET YBEJIUYUTh CKOPOCTh pe3a-
HuA B 1,5...2 pa3a.

Cmanbio Ha3BIBAIOT CIUIAB Xejie3a ¢ ymiepoloM (mo 2 %) u Apyru-
MU 3JieMeHTaMu. bosbloe BiusiHue Ha 00pabaThIBaeMOCTD CTaIM OKa-
3BIBAET €€ XMMUUYECKUIT cocTaB. C yBeIMYEHUEM CONEPXaHUsA yIiaepoa
TTOBBINIAETCS MEXaHMYECKAST ITPOYHOCTh CTAJM U, KaK CJIeICTBUE, BO3~
pacTaeT ee CONMPOTHBJICHUE PE3aHUIO, HO YBEJIMYMBAETCS IIEpOXOBa-
TOCTh MOBepXHOCTU. [Ipy 06paboTKe CTAIM ¢ MaJBIM COmepKaHUEM
yrepona (0,1...0,25 %) mocturaercst Jydilast 1IepOXOBaTOCTh MMOBEPX-
HocTH. [To XUMHUYECKOMY COCTaBY CTaJTH MOAPA3AEISIOT Ha YIJIepoIuc-
THI€ U JIETUPDOBaHHEIE.

Mapxku yeaepoducmoix cmaneli 00blIKHOBEHHO20 Kayecmeéa 0603HaYa-
1oT 6ykBamu Ct 1 1iudpamu ot 0 go 6 (Harpumep, Cr3). Yem Gonplie
uudpa B 0603HaYEHUU MApKU CTAJIU, TEM BBILIE COJAEPXKaHUE YTIIEPO-
Ja. MapKu YTJIepOIUCTBIX KauyeCTBEHHBIX KOHCTPYKIMOHHBIX CTajIeit
obo3sHavaroT uudpamu (08; 10; 15; 20; 25 u T.1.), KOTOpHIE TOKa3kIBa-
10T CpellHee COlepXaHUe YIIepoa B CTAIM (B COTHIX HOJIAX IIPOLIEHTA).
HampuMep, comepxaHue yriaepona B ctaym 15 okono 0,15 %. Ipenen
MMPOYHOCTH TIPU PACTSKEHUM (BPEMEHHOE COIMPOTUBJIIEHUE Pa3pPHIBY)
JUTSI yTAiepoaMcThiX ctaneit 6, = 300...700 MIla, oH Bo3pacTaeT ¢ yBe-
JIMMEHUEM CofepXaHus yriaepona; Teepaocts HB < 230.

Mapku KOHCTPYKLIMOHHBIX MOBBIIIIEHHOM U BHICOKOM 00pabaThiBa-
€MOCTU pE3aHUeM CTaleil — agmomammubix — 0003HAYaIOT OYKBOI A
(aBTOMAaTHas cranb) U uMdbpamMu (ComepXaHUe YIJIEpoda B COTHIX JO-
JISIX TiporieHTa), HarpuMep Al2; A20; A30 u A35. Tlpenen nmpouyHocTH
atux craieii o, = 600...800 MIIa (m1sg XOJOZHOTSHYTON CTAIM) U
0,=400...700 MIla (1151 ropsryekaTaHoii cramm); Teeprocts HB 160...207.
IToBrIIEHHOE CONEPXAaHUE CEPBI B AaBTOMATHBIX CTANIAX 00ecreYuBaeT
HeOoDXOAUMOE CTPYXKK00Opa3oBaHUeE IIpH paboTe Ha CTaHKaXx, T.€. OHU
JIy4lue rmoaBepralotcsi o6paboTke, YeM YIJIEPOIMCTHIE CTATM KaK OOBIK-
HOBEHHOTO Ka4yeCTBa, TaK U BHICOKOKAYECTBEHHBIE.
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Mapku sezupoganHbix cmaneii 0003HaYal0T HMPpaMu U OyKBaMU
(xammpumep, 15X; 40XH; 30XI'C; 20XH3A u T.1.). IlTudpsr moxaspsa-
IOT CpelHee CoAepXaHUe B CTAJIK YIJIEpolia B COTHIX JOJSIX MPOLIEHTA,
OYKBHI 32 LIMbpaMU — HaJTUYUE JIETUPYIONIETO 3JeMEHTa (HalpuMep,
P — 60p; IO — amomunmii; C — xpemuuif; T — turan; @ — BaHanwit;
X — xpoM; I' — mapranen; H — Hukenp; M — MonmubaeH; B — Bosb-
¢pam), uudps mocne 6YKB — comep:KaHue JETUPYIOLIETO dJIEMEHTA B
MpoleHTax (1eJible eTMHUIIBI), 6YKBa A B KOHIIE MapKU O3HA4aeT, YTo
CTaJIb BEICOKOKauecTBeHHast. [Ipenes mpoYHOCTH JIETMPOBaHHBIX CTa-
neit o, = 700...1300 MIIa (B 3aBucuMoOCcTH OT MapkKu). IToBhILIEHUE
COllepXaHUsI HEKOTOPBIX JIETUPYIOIIMX 3JEMEHTOB (TaKMX, KaK XpOM,
MonuOneH, BaHaguil, BoJb¢paM, HUKENb) YBEJIUUUBAET IIPOYHOCTH
U CHUXXAET TEIUIONPOBOAHOCTD CTAJIEH, YTO MPUBOLUT K YXYALIEHUIO
ux obpabateiBaeMocTu. Hamnuue kpeMHMSs yxymiiaeT obpabaThiBae-
MOCTh CTIM U3-3a 06pa3oBaHUsA CUJIMKATHBIX aOpa3svMBHEBIX BKIIOYE-
Huii. CTaiM ¢ KPYIMHO3ePHUCTON CTPYKTYpoii oOpaGaTHBalOTCS pe-
KYIIMM MHCTPYMEHTOM JIy4llie, YEM CTaJIM C MEJTKO3EPHUCTOMN CTPYK-
Typoil.

B psipe cnydaeB st yaydineHUsi 06pabaThIBAEMOCTH CTATBHEBIE 3a-
TOTOBKM IOABEPraloT IMpeABapUTENBHOIM TeEpMUUECKoit 06pabotke. Trep-
nocth rocie otxkura HB 180...270, a mocne TepMudecKoii 06paboTKu
HRC 42...55.

Haubonee yacto Ha METAJUIOPEXYIIMX CTaHKaX 06pabaThIBAIOT 3a-
TOTOBKHU U3 CJIEAYIOLIMX LIBETHBIX METAJUIOB: OPOH3bI, JIATYHU U IIOp-
ATIOMUHUSI.

bBpor3a — 3TO CIUTaB MEIM C OJIOBOM, aJTIOMMHHEM, MapraHileM,
KPEMHHUEM U IPYTUMU 3JICMCHTaMU.

Mapku 6poH3bl 0603Ha4alOT 6ykBaMu Bp, 3aTeM — HadaJbHBIMU
OyKBaMU OCHOBHBIX 3JIEMEHTOB, BOILICAIIMX B CIUIAB, U LMdpaMu,
KOTOPBIE TOKa3bIBAIOT CPEIHEE COIEepKaHUE ITUX IJIEMEHTOB B ITPO-
ueHrax. HarmpuMep, 6ponsa bpOIIC3-12-5 comepkxut B cpenHeMm 3 %
onoBa, 12 % uuHkKa, 5 % cBunua u 80 % menu. s ynydieHus obpa-
6aTbIBaEMOCTH U aHTU(PUKIIMOHHBIX CBOIMCTB B COCTAB OPOH3 BBOISAT
CBMHeII.

Jlamyns — 3TO cIUTaB MeAM ¢ IMHKOM. Mapku JlaTyHu o603Haya-
1oT O6ykBo#t JI 1 nudpaMu, KOTophle ITOKa3bIBaIOT CpeaHEe ComepxKa-
Hue Menu (B mpoueHTtax). Hampumep, natyus JI62 comepxur 62 %
Menu 1 38 % uuHKa. s aydieit o6pabaThIBaEMOCTH B JIaTYHb BBOIAT
1...2% cBuHIla (aBTOMaTHas JATyHb), a JUIS TOBBILIEHUSI IIPOYHO-
CTU — aJIOMUHUI, HUKENb U Apyrue siaeMeHTsl. Hampumep, naTyHb
JIXMus59-1-1 comepxur 59 % memm, 1% xenesa, 1 % MapraHua u
39 % uuHKa.

opaniomunuti — 310 1ePOPMUPYEMBIi CIUIAB ATIOMUHUS C MEIBIO
(4...5%), maruuem (0,5 %), mapraHiieM, KpeMHUEM U Xene3oM. O6o-
3HaueHue Mapok miopamioMunus (JI1; J16; J116 u T.1.) He CBSI3aHO C
€ro XMUMUYECKUM COCTABOM.
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Konmpoavnoie sonpocot

1. Kakue mMeTajuibl noasepraloT o6paboTke peaHuemM?
2. YeMm oTIMYaETCA YYTYH OT cTain?
3. Yto TaKoe JaTyHb?

2.5. lncTpyMeHTAIbHbIE MATEPHAJBI

Hnsi obecrieueHus paboTOCOOCOOHOCTA METAJUIOPEXYILETO UHCT-
pPYMeHTa HeOoOXOHAMMO U3TOTOBJISITE €ro pabouylo YacTh U3 MaTepuana,
0071a1aI01IET0 KOMIUIEKCOM OIpeleIeHHBIX (PU3NKO-MeXaHUIECKHX
CBOMCTB (BBICOKMMM ITOKa3aTeJIsIMHU TBEPIOCTH, U3HOCOCTOMKOCTH,
MPOYHOCTH, TEIUIOCTOMKOCTH U Ip.). MaTepuasbl, OTBEYalolue Tpe-
6OBaHUSIM ITOTO KOMIUIEKCA M CITOCOOHBIE OCYIECTBISATH pE3aHHUE,
Ha3BIBAIOTCS UHCMPYMeHMAnbHbIMU Mamepuasamu. PaccMoTpuM dbusu-
KO-MeXaHU4YeCKHUE CBOMCTBa MHCTPYMEHTAIBHEIX MaTepUAaJOB.

YTo6Bl BHEAPUTHCS B TIOBEPXHOCTHBIE CJIOM 00pabaThiBaeMoit 3aro-
TOBKH, peXylluue Jie3BUsi paboyeit 4acTU UHCTPYMEHTOB JOJIXHBI OBITH
BBITTOJIHEHBI U3 MAaTepUaioB, UMEIOIUUX BBICOKYIO megepdocms. TBep-
JIOCTh UHCTPYMEHTAIBHEIX MaT€PUATIOB MOXET OBITh IIPUPOIHOH (T. €.
CBOMCTBEHHON MaTepuajly NMpuU ero o0pa3oBaHUM) WU NOCTUTHYTa
crnieManbHoiM o6paborkoit. HanmpuMep, MHCTpyMEHTANbHBIE CTAJIU B
COCTOSTHUM TTOCTaBKHY C METAJUTYPTUYECKUX 3aBOMIOB JIETKO MOANAIOTCS
o6pabotke pe3aHueM. ITocie MexaHuueckoit 06paboTku, TepMoobpa-
060TKM, WITUGOBAHUS M 3aTOYKU MHCTPYMEHTOB M3 CTaJU MX IPOY-
HOCTB Y TBEPAOCTh PE3KO MOBBIILAIOTCS.

TBepaocTh onpenensieTcsi ¢ MOMOLIBIO pa3TMYHBIX METOIOB. TBEp-
Iocth Mo Poxsesury 0603HauaeTcss uudpaMu, XapaKTepU3yIOLIUMU YUC-
JIo TBeprocT, u 6ykBaMu HR ¢ ykasaHueM IIKajabl TBepmocTu A, B
unu C (sanpuMmep, HRC). TBepaocTs TepMOOGPaGOTAHHBIX MHCTPY-
MEHTAJBHBIX cTaJteit uaMepsercs no mkaire C Pokseia v BeipaxaeTcs
B ycioBHBIX eauHuIiax HRC. HauGosee ycTOMIUBEIi peXXuM paboOTh U
HauMeHbIlIasi U3HAUIMBaeMOCTDb JIE3BUIM MHCTPYMEHTOB, U3TOTOBJIEH-
HBIX U3 UHCTPYMEHTAIBHBIX CTaJleif M IPOUIEHIINX TEpMOOOPaboTKY,
nocturaercsa npu teeproctd HRC 63...64. ITpu MeHbllleil TBepAOCTH
BO3pPACTaeT U3HAIIMBAEMOCTh JIE3BUII MHCTPYMEHTa, a IpU OoblIeit
TBEPIOCTH JIE3BUSI HAYMHAIOT BHIKPAILIMBATHCS U3-3a YpE3MEPHOM XpYTI-
KOCTH.

Mertamne, umeromue TBepaoctb HRC 30... 35, ynoBiaeTBOpUTEIBHO
00pabaTrIBalOTCS MHCTPYMEHTaMU U3 TEpMOOOPaOOTaHHBIX UHCTPYMEH -
tanbHbIX ctasieit (HRC 63...64), T.e. Ipu OTHOIIIEHUM TBEPAOCTEH, TPU-
MEpHO paBHOM IBYM. st 06paboTKu TepM0ooOpabOTaHHBIX METAIIJIOB
(HRC 45...55) HeoOXOOMMO HUCIIOIB30BaTh MHCTPYMEHTHI, U3TOTOB-
JIEHHBIE TOJBKO M3 TBEPIBbIX CIUIAaBOB. MIX TBEpIOCTH M3MEPSIETCS IO
wkane A PokBesra u umeet 3HadeHusi HRA 87...93. Beicokas TBep-

32



OCTh CHHTETUYECKUX MHCTPYMEHTAIBHBIX MATEPHAJIOB MO3BOJISIET KC-
[0JIB30BaTh X JJIT 00paOOTKK 3aKAJIEHHBIX CTaJIEi.

B miponiecce pesaHusi Ha pabouylo 4acTh UHCTPYMEHTOB JEHCTBYIOT
cuibl pe3anus, mocrurawomme 10 kH u 6onee. ITon geiicTBUeM 3THX
CWI B MaTepuaie paboueil YaCTH BO3HUKAIOT OOJIBIINE HAIIpSIKEHUS.
YTOOB 3TH HAMpPSIKEHUSI He TIPUBOMMIM K PaspylIEHUI0O UHCTPYMEH-
Ta, UCTOJIb3yeMbIE ISl €r0 U3TOTOBJIEHUS UHCTPYMEHTAIBHBIE MaTe-
PpHUAJIBI JIOJDKHBI UMETh TOCTaTOYHO BBHICOKYIO HDOYHOCHb.

Cpeny BceX MHCTPYMEHTANBHBIX MaTePUAIIOB HAWIYYIIUM COYeTa-
HMEM TIPOYHOCTHBIX XapaKTepUCTUK 00JIafaloT MHCTPYMEHTATbHbBIE
cramu. biaarogapst sToMy pa6oyasi 4acTh MHCTPYMEHTOB, BBITIOJTHEHHBIX
U3 UHCTPYMEHTAJIBHBIX CTaJjieif, YCIEIIHO BhIIEPXUBAET CIIOXHBIN Xa-
pakTep Harpy>XeHusi ¥ MoXeT paboTaTh Ha CXaTue, KpydeHHe, N3rud
U pacTsIXeHHe.

B pe3ynbpTaTe MHTEHCUBHOTO BRIAEIECHUS TEIUIOTH B IIPOLIECCE pe3a-
HUSI METAJIJIOB HAaTpeBAIOTCS JIE3BUSI HHCTPYMEHTA, IIPUYEM B HAUOOITb-
el CTeNeHU — WX MOBEPXHOCTH. IIpU TeMIlepaType HarpeBa HUXe
KPUTHYECKOM (JUIST pa3IMYHBIX MaTepUaJIOB OHA UMEET pa3HbIe 3Haue-
HMS) CTPYKTYPHOE COCTOSIHME U TBEPHOCTh MHCTPYMEHTAJIBHOTO Ma-
Tepuaia He U3MeHsI0TCsI. Ecii TeMniepaTypa HarpeBa IpeBhIIaeT Kpu-
THYECKYIO, TO B MaTepuayie IIPOUCXOIAT CTPYKTYpHble U3MEHEHUS U
CBSI3aHHOE C 3TUM CHIDKEHHe TBepHOoCTH. KpuTHueckas TeMIepaTrypa
Ha3bIBAETCS TAKXKE TEMITEPATypoil kpacrocmolikocmu. B ocHOBe TepMuU-
Ha «KPaCHOCTOMKOCTb» JIEXUT (PU3NYECKOE CBOMCTBO METALIOB IPHU
Harpese 110 600 °C u3Ty4aTh TeMHO-KpacHBIit cBeT. KpacHOCTOMKOCTD —
9TO CITOCOGHOCTh MaTepuajia COXpaHATh MPU MTOBHILIEHHBIX TeMIIepa-
Typax BBICOKWE TBEPIOCTh U U3HOCOCTOMKOCTh. ITo cBoeit cyTu Kpac-
HOCTOWKOCTb O3HAYaeT meMnepamypocmoiukocms UHCTPYMEHTAIbHBIX
MaTepUaioB. TeMrepaTypoCTOMKOCTh Pa3THIHBIX HHCTPYMEHTAJIBHBIX
MaTepualoB U3MEHSETCS B HIMpoKux mpexenax: 220...1800 °C.

YBennueHue pabOTOCIIOCOOHOCTH PEeXYLIEro MHCTPYMEHTa MOXET
OBITh JOCTUTHYTO HE TOJIKO 3a CYET ITOBBILIEHUS TEMITEPATYPOCTOM -
KOCTH MHCTPYMEHTAJIBHOIO MaTepHaya, HO U Oyiaromaps YIyqIlIeHHUIO
YCIIOBMII OTBOAA TEIUIOTHI, BBINEJSIIOIIEHCA B ITpoliecCe pe3aHus Ha
JIE3BUM MHCTPYMEHTA U BBISBIBAIOILEH €70 HAarpeB J0 BHICOKUX TEMITE-
paryp. UeM Gosbliiee KOIUYECTBO TEILIOTH OTBOAUTCS OT JIE3BUSI B TITyOb
WHCTPYMEHTA, TEM HIXE TEMIIEpaTypa Ha eTr0 KOHTAKTHBIX TOBEPXHO-
crsix. Tenaonpoeodnocms MHCTPYMEHTATBHBIX MAaTEPUAJIOB 3aBUCUT OT
UX XUMUYECKOTO COCTaBa M TEMITEpaTyphl Harpesa.

Hanpumep, nmpucyTcTBre B CTAIM TaKUX JIETUPYIOIUUX 3JIEMEHTOB,
Kax BoJib(dpaM M BaHaIMil, CHUXAET TEIUIOMPOBOISIIME CBOMCTBA UH-
CTPYMEHTAIBHBIX CTaJIeif, a JIETUPOBaHUE MX TUTAHOM, KOOAJETOM M
MOMU6IEeHOM, Ha060pOT, 3aMETHO ITOBHILLIAET.

3HaueHue Koaghuyuenma mperus CKONbXEHHUST MaTepUaia 3aroTOBKU
0 UHCTPYMEHTAJIbHOMY MaTepuajy 3aBUCUT OT XUMUYECKOTO COCTaBa
U HUBUKO-MEXaHUYECKUX CBOMCTB MaTepPUAIOB KOHTAKTUPYIOIIMX Tap,

2 Yepnakon 33



a TaKXe OT KOHTaKTHHIX HAIPSKEHWI Ha TPYIIUXCS IMOBEPXHOCTAX U
CKOPOCTM CKOJIbXEHHUS.

KoadduuneHT TpeHUs CBSI3aH PYHKUMOHAIBHOM 3aBUCUMOCTBIO C
CUMJION TpeHUs ¥ paboToi CUJI TPEHUSA Ha IMYTH B3aMMHOTO CKOJIbXe-
HMSI UHCTPYMEHTAa U 3aroTOBKHM, ITO3TOMY 3HaueHHE 3TOro Koadbdu-
LIMEHTAa OKa3bIBaeT BIMSHUE HA U3HOCOCMOUKOCMb UHCTPYMEHTAIBHBIX
MaTepUaoB.

B3aumoneiicTBe MHCTPYMEHTa ¢ 0OpaGaTHIBAEMBIM MAaTEpUATIOM
MPOTEKAET B YCJIOBUSAX IMOCTOSHHOTO (IMTOABMXKHOIO) KOHTakTa. Ilpu
aToM 06a Tena, obpasyiolue napy TpeHUs, B3aUMHO M3HAIUBAIOTCS.

Marepuran Kaxaoro U3 B3auMOIEHCTBYIOIIUX TeJl 00J1alaeT:

¢ CBOICTBOM MCTHPATh MaTe€pHall, C KOTOPHIM OH B3aUMOIECIHCTBYET;

¢ U3HOCOCTOMKOCTBIO, T. €. CITIOCOOHOCTBIO MaTepualia CONPOTUBRIISITh-
csl UICTHpAIOIIeMY IEeHCTBUIO IPYroro MaTepuaia.

W3HammBaHue JIe3BUiI UHCTPYMEHTA TIPOMCXOAMT Ha IPOTSDKEHUM
BCETO NEePHO/Ia B3aUMOIEHCTBUS C 06pabaTHBaeMBIM MaTepuaioM. B pe-
3yJBTATE 3TOTO JIE3BUSI MHCTPYMEHTA TEPSAIOT HEKOTOPYIO YacTh CBOMX
PEXYIINX CBOICTB, U3MEHsieTCsi GopMa pabo4YMX MMOBEPXHOCTE MHCT-
pyMeHTa.

H3HOCOCTONKOCTD HE SIBISIETCSI HEM3MEHHBIM CBOMCTBOM MHCTPY-
MEHTAITbHBIX MaTepUAJIOB, OHA 3aBUCUT OT YCJIIOBMIA pe3aHMS.

CoBpeMeHHBI€ MHCTPYMEHTATBHBIE MaTEPHAJTHI OTBEYAIOT TpeOoBa-
HUSIM, PACCMOTPEHHBIM BbIlUe. OHM TTOAPa3AEIAIOTCA Ha CICAYIOIIME
TPYIIIIBL:

e HHCTPYMEHTAJIbHBIE CTAJIH;

 TBEPABIE CIUIaBhl (METAJUIOKEPaMUKa);

e MUHEpATOKEpPaMUKa U KEPMETHI;

e CUHTETHYeCKHE KOMTO3UIIMKM U3 HUTPUAA Oopa;

o CHHTETUYECKUE aJIMa3bl.

HncmpymenmansHole cmaau pasnensiioT Ha YTJIEPOIUCTHIE, JIETUPO-
BaHHBIE U OBICTPOPEXYILME.

Yenepoducmeie uncmpymenmanvhsle cmanu NIPUMEHSIIOT IS U3TOTOB-
JIEHWSI UHCTPYMEHTA, paboTalOlIEro Py MaJIbIX CKOPOCTSIX pe3aHus.

Mapku Takux crajeif o603HavaloT OykBoit ¥ (yrjepomucras), 3a-
TeM LMdbpaMH, KOTOphIE TTOKa3bIBAIOT COIEepXKaHMe B CTATU YIJIEpoaa
(B HecsATHIX DOJISIX TIPOLIEHTA), OyKBa A B KOHIIE MApKH O3HA4aeT, 4YTO
CTaJIb BRICOKOKaYeCTBEHHas1 (comepXaHue cepsl U pocdopa He boee
0,03 % xaxmoro 3JeMeHTa).

OCHOBHBIMU CBONCTBaMH YITIEPOIUCTBIX MHCTPYMEHTAIBHBIX CTa-
neit sapnsitores BeicokKasi TBeprocts (HRC 62...65) u Hu3kast TeMiepa-
TYPOCTOMKOCTE.

U3 craniu mapok Y9 u Y10A M3roTOBNSIOT MWIBI, U3 CTAIM MapoK
V11; Y11A; Y12 — py4yHbie METYUKH U JIp.

TemnepatypocroiikocTs craneit Mmapok Y10A... Y13A 220 °C, noato-
MY MHCTPYMEHT U3 3TUX CTajleif peKOMEHIYETCS IIPUMEHSATD IPH CKOPO-
cT pe3anus 8...10 M/MUH.
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Jlezuposannas uHcmpymeHmaabHas cmans B 3aBUCUMOCTH OT OCHOB-
HBIX JIETUPYIOLIUX 3JIEMEHTOB MOXET OBITh XpOMHUCTOI (X), XpoMo-
kpeMuucroit (XC), BonabdpamoBoii (B), xpoMoBoiashpamMmoMapraHiie-
poit (XBI') u mp.

Mapk¥u Takux craieii 06o3Ha4aloT nudpaMu u 6ykBamMu (repBEIMU
OGyKBaMHU Ha3BaHMS JIETUPYIOLIMX 37eMeHTOB). [1epBast uucpa ciesa oT
GYKB MOKa3bIBAaET CONEPXKAHUE YIJIepona B HECSTHIX HOJIX MPOLIEHTa
(ecu comepxaHue yriepozna MeHee 1 %), uudpsl cripaBa oT OYKB IO-
Ka3bIBAIOT CPEIHEE COAEPXKAHUE JIETUPYIOLIETO JIEMEHTa B IIPOLIEHTaX.

W3 cranmu mMapku X M3roTOBISIOT METYMKU U TUIAIIKM, U3 CTAIU
9XC — cBepna, pa3BepTKU, METYMKU M fiamku. Cranbs Bl pexoMeH-
JIyeTCs JJIS U3TOTOBJIEHUSI MEJIKUX CBEpJI, METYMKOB M Pa3BEPTOK.

TeMIepaTypoCTOMKOCTD JIETHPOBAaHHBIX MHCTPYMEHTAIBHBIX CTaJIeit
350...400 °C, moaTOMY OOMYCTUMBIE CKOPOCTHU PE3aHUS UISI MHCTPY-
MeHTa U3 3TuX ctajieif B 1,2...1,5 pasa BbIllie, YeM IUISI HHCTPYMEHTA
U3 YIIIEPOMUCTHIX HHCTPYMEHTATBHBIX CTATCH.

Bsicmpopescyujue (BRICOKOJIETUPOBAHHBIE) CTAIM ITPUMEHSIOT Yallle
BCETO JIJISI U3TOTOBJIEHHS CBEPJI, 36HKEPOB U METYMKOB. MapKu ObICT-
POpPEXYIIMX CTaleil 0603HavYaloT 6ykBamu ¥ Lindpamu, Hanipumep P6M3.
byksa P o3HauaeT, 4To cTanb ObICTpOpeXylas, udpH Mmocie Hee Io-
Ka3BIBAIOT cpefHee colepKaHue BoJb¢)paMa B IIPOLEHTAX, OCTATHHEIE
OykBH M 1H(DPE 0003HAYAIOT TO XKE, YTO M B MapKaX JISTMPOBaHHBIX
crayieit. BaxHediuMu KOMIOHEHTaMM OBICTPOPEXYIUUX CTalel sSBIIsI-
10TCA BoJIbGpaM, MOJIUONEH, XpOM U BaHaOuit.

BricTpopexylme cTaiu B 3aBUCUMOCTH OT PEXYIMX CBOMCTB Je-
JIAT Ha CTAIM HOPMAJbHOM U TOBBIIIEHHOW ITPOM3BOAUTEIBHOCTH.
K cTranxsiM HopMaJIbHO TTPOU3BOIMTEIBHOCTH OTHOCATCS BOJIbGpaMo-
Bhle cTaimu Mapok P18; P9; P9®S5 u BonbsdpaMoMonnbGaeHOBHE CTaIU
Mapok P6M3; P6M3, coxpausmomue teeprocth He MeHee HRC 58 no
temreparypsl 620 °C. K cTansiM MOBBILIEHHONH MPOU3BOAUTEIBHOCTU
OTHocATCA cTanu Mapok P18®D2; P14®4; P6MS5KS; PIM4KS; PIKS;
P9K10; P10K5®5; P18K5®2, coxpansommue tBepaocth HRC 64 mo
TeMmepatypsl 630...640 °C.

Crajiu HOpMaJIbHON MPOU3BOOUTENBHOCTH — TBepHocTh HRC 65,
TeMriepatypocToiikocTs 620 °C, npenes mpoYyHocTH npy usrube 3...4 I'Tla
(300...400 krc/MM?%) — nipeaHa3HaYeHH! JUisi 06paGOTKM YIIIEPOIUCTHIX
U HU3KOJIETUPOBAHHBIX CTajeil ¢ IpeleioM ITPOYHOCTH Ha M3rub 1o
1 I'Mla (100 krc/MM?), ceporo YyryHa ¥ LBETHBIX METAIOB. BeicTpOpe-
XYHIME CTaJI IMOBBIIIEHHOM ITPOU3BOIUTEIBHOCTH, JIETUPOBAaHHBIE KO-
G6aneToM wiu BaHanueM (TBeprocth HRC 70...78, TeMmepaTypocToii-
Kocth 630...650°C, mpeaen nmpodyHocTH Ipu u3rube 2,5...2,8 I'Tla, wim
250...280 xrc/Mm?), mpenHa3HayeHbl Wi 06paboTKu TpynaHoo6paba-
THIBaEMBIX CTaJIeif ¥ CIUJIaBOB, @ C IPEIEJIOM ITPOYHOCTU ITPU U3rHbe
ceoire 1 I'Tla (100 xrc/MM?) — 1 06paGOTKM TUTAHOBBIX CIUIABOB.

Bce MHCTpYMEHTHI, U3rOTOBJIEHHBIE U3 MHCTPYMEHTAIBHBIX CTaJIelt,
MOJBEPTAIOT TEPMUUECKOI 00paboTKe. MHCTpyMEHTH U3 GBICTPOPEXY-
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