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BBEJIEHUE

Pa6oTa Haj KypCOBBIM IPOEKTOM HANpaBicHa HA Pa3sBUTHE y CTyACH-
TOB WHIKEHEPHOTO MBILUIEHHUS, HCCIEA0BATENBCKOTO MIOAX0/a K PELEHHIO
KOHCTPYKTOPCKHUX 3a/la4, a TAKKE HABBIKOB IIPOEKTHPOBAHHS C HCHOIb30-
BAHHEM BBIUMCIIMTENBHOM TEXHUKU U PAcyeTOB, MOJEIUPOBAHUA H pa3-
paboTku rpaduuecKuX JOKYMEHTOB C HCIIONB30BAHMEM CUCTEM aBTOMATH-
supoanHoro npoexrupopanus AutoCAD, KOMIIAC u ap.

KypcoBo#l IPOEKT UMEET XapaKTep CaMOCTOSATENbHOM TBOPYECKOH pa-
60Tel. TeMaTHKa KypCOBBIX MPOEKTOB BKJIIOYAET pa3paboTKy 3/eKTpoMeExa-
HHYECKMX MPHBOJOB, Ipeobpa3oBaTelel, 1aTYuKOB U APYTUX YCTPOUCTB.
CozepxaHueM KypCOBOTO IIPOEKTa Mo AUCUMILIMHAM «OCHOBBI KOHCTPYH-
poBaHus TpubopoB», «[IPOEKTHPOBAHHE ONTHKO-3IEKTPOHHBIX MPUGO-
poB», «IIpuKIanHas MexaHHkay, «JleTanu MaluH | IpubopoBy», «/letamm
MaIllMH M OCHOBEI KOHCTPYHUPOBaHUS» ABISETCS Pa3paboTKa 3aKOHUYEHHOIO
YCTPONCTBA, KOHCTPYKIHMS KOTOPOTO BKJIFOYAET M3yYaeMble THIIOBBIE dJie-
MEHTHI.

OCHOBHBIE TEPMHUHBI U OIIPEJEJIEHUSI,
NPUMEHSEMBIE ITPHA PASPABOTKE
KOHCTPYKTOPCKOH IOKYMEHTALINM

OCHOBHBIE TEPMHHEI H ONPENENEHHA 110 TPOEKTHPOBOYHOM, B TOM YHC-
Jie KOHCTPYKTOPCKOM, mpopaboTke m3nenus ycranapiausarorcs mo [OCT
2.101-68.

H30enuem HasbIBaeTCs M000H MpeaMeT Uiau Habop NpPEeIMETOB [IPOM3-
BOJICTBA, HOJIEKAIMX U3TOTOBJICHUIO Ha npeanpusTiu. CTpykTypa Habo-
pa NpeaMETOB NPOM3BOICTBA IO YKA3aHHOMY CTaHIAPTy NpEeACTaBleHa B
BHJIe cxeMbl (puc. 1).

VeTaHaBIMBAIOTCS CIELYIOIIME BUIBI H3/IEIHH:

* JeTany;

* cOOpOYHBIC CAHHUIIE,

* KOMILIEKCHI;

* KOMILIEKTHI.

Jemans — u3/ieNue, U3TOTOBICHHOE U3 OJIHOPOIHOrO N0 HAWMEHOBA-
HHIO W MapKe Marepuana 6e3 NpuMeHEHHs COOPOYHBIX ONEpaLHi, HarmpH-
MEp: BaJl M3 OIIHOTO KyCKa METaJLIa, INTOH KOpIyC (MHOIA AETAIbI0 MOX-
HO CYMTaTh CBAPHOM KOPITYC IPHU HELENecoo6pa3sHOCTH JIMThA).

Uspenun
L 1 L 1 i
C6opouHbie
eTanu Kom
a enMHALL) OMMNEeKCh! KoMnnekrs!
C6opouyHbie Cbopouuble
- KoMmnnexcsl —
eAUHULbI eauHuLbl
C6opouHbie
- eranu — -
a eaMHNLLE Oetanu
‘4 KomnnexTtsl - Detanu L~ KomnnekTst
i  KoMNneKTbl

Puc. 1. Buns! u3genuii U Ux CTpykTypa

Cbopounas edunuya — U3JeNUE, COCTaBHbIE YACTH KOTOPOTO MOANEXKAT
COeMHEHHI0 MEeXAY cob0i Ha NpeANpUATHH-U3TOTOBHTENE COOPOYHBIMU
OIIepalisMHU, HanpHUMep PENyKTOp.

Komnnexc— nBa uim 6onee U3eus, He COEIHHEHHBIE Ha IPEANPHATHHI-
H3roToBUTENE COOPOYHBIMH ONEPAlMIMHU, HO NpeNHa3HAaYECHHBIE AN BbI-
TIOJIHEHHS B3aMMOCBA3aHHBIX 3KCIUTyaTallHOHHBIX QYHKIHHI.

Komnnexm— naunu 6onee u3fenus, He COeJUHEHHBIE HA TIPEINPUSITHH-
H3rOTOBHTENE COOPOYHBIMHU ONEPalUAMH, NpeICcTaBasiomue cob6oi Habop
W3enui, UMerIux obIee SKCIUTyaTallMOHHOE Ha3Haue€HHE BCIIOMOTa-
TEJILHOTO XapakTepa, HalpuMep: KOMIUIEKT 3allaCHBIX 4YacTed, KOMIUIEKT
HHCTPYMEHTA M NPUHAUIEKHOCTEH, KOMILIEKT U3MEPHTENBHOH annapary-
Pbl, KOMIUIEKT YITaKOBOYHOH Taphl K T. II.

B 06beM KypcoOBOTro NpOEKTa HE BXOAUT pa3paboTka KOMIIJIEKTOB H KOM-
ruiekcoB npubopHoro ycrpoiicrsa (I1VY).



NEPEYEHb KOHCTPYKTOPCKOM JTOKYMEHTAIINH,
HEOBXOJIUMOM JIJ151 BBINNOJTHEHMS
YYEBHOI'O KYPCOBOI'O ITPOEKTA

Texuuyeckne ycaosus (TY) — noxyMeHT, coaepxaniuit peboBaHKs K
pa3pabarbiBaeMoMy 11V, €ro H3roToBIEHHIO, KOHTPOJIKO, PHEMKE U TIOCTAB-
K€, KOTOPBIE YKa3bIBAIOT U B IPYTUX KOHCTPYKTOPCKUX nokyMenTax (KJI).

C y4eToM OCHOBHBIX TpeOOBaHHH K conepKaHuio paszneiaoB TY gomon-
HHUTEJIBHO NIPHBOISIT:

a) B paszene «HasznaueHnue u oGmacTb MpUMEHEHHS pa3padaTHIBAEMOTO
U3JEIUA» — KPaTKYI0 XapakTepUCTHKY OOJIaCTH M yCJIOBHiA PHMEHEHUS
I1y;

6) B pasnmene «PacueTsl, nmoaTBEepxkAaroNKe paboTocnocoGHOCTh U Ha-
JEXHOCTh KOHCTPYKLMH» — OPHEHTHPOBOYHBIE PACUEThI, MOATBEPIKIAI0-
mue paboTocnoco6HOCTh M HaaeKHOCTD [TV,

Texuuyeckoe npegnoxkenue (TII) — coBokynmrocts KJI, koTOpEIE
JOJDKHBI COAEPXKATh TEXHUYECKHE U TEXHUKO-3KOHOMHYECKHE 000CHOBa-
Hus uenecoobpasHocty paspaborku KJI Ha IIY Ha ocHOBaHMM aHanmu3a
TexHuueckoro 3aganus (T3), pa3snTUUHBIX BApDHAHTOB BO3MOXHBIX peIllle-
HMH KOHCTPYKLHMH C YYETOM 3KCIUIyaTallHOHHBIX OCOOEHHOCTEMH pa3paba-
TeIBaeMoro 11V u CymecTByIOmuUX aHaJIOrOB KOHCTPYKIIHH HAa OCHOBaHHMU
MIATEHTHBIX UCCICIOBaHHUH.

TexHuueckoe MNpemyIoKEHHE IMOCIe COIIACOBAaHHMA M YTBEPXKICHHS B
YCTaHOBJICHHOM IIOPSIJIKE ABJIAETCS OCHOBAaHHEM [UIs pa3paboTKU SCKH3HO-
ro (TexHuyeckoro) npoekra. [lepeyeHp paboT, BHIIOIHAEMEIX HA CTaguH
TII, ycranaBnuBaeTcs Ha OCHOBE 13 u onpefenseTcs B 3aBUCHMOCTH OT Xa-
pakrepa u HasHayeHus [1Y. KoHcTpykTOopckHe TOKyMeHTHI, pa3pabaTkiBae-
MBI€ I U3TOTOBJIEHHS MaKETOB, B KOMIUIEKT JoKyMeHToB TII HE BXomsT.
B TII Bxmouaror K/, npenycmotpennste T3 o 'OCT 2.102-68; o6nem
pabor no 'OCT 2.103-68, TOCT 2.118-73.

OCKH3HBIA NPOEKT — COBOKYIHOCTb KOHCTPYKTOPCKHX JOKYMEHTOB,
KOTOpBIE JOKHBI COAEPXKATh NMPUHIHUIHANBHEIE KOHCTPYKTOPCKUE pellle-
HMS U AaBaTh obLiee npejcTaBieHne 06 yCTPOHCTBE M MPUHLIKIE PabOTHl
ITY, a Taxoke nanHble, ONPEAESIAIONIME 3HAYEHUST OCHOBHBIX [1ApaMETPOB U
rabapUTHBIX pa3MepoB pa3pabaTsiBAEMOH KOHCTPYKIHH.

B KOMIJIEKT JOKYMEHTOB 3CKM3HOTO NMPOEKTa BKIIIOYAIOT KOHCTPYKTIOP-
CKMe JDOKyMeHTHI, npeaycMorpennble 13 u TII B coorsercreuun ¢ T'OCT
2.102-68; o6bem pabot onpenensercs no 'OCT 2.119-73.
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Ilpu pa3paboTke 3CKH3HOTO NPOEKTa BEIMOIHSIOT CIEAYIOIHAE PaGOTHI:

* IIOMCK BAaPHAHTOB BO3MOXHBIX PELICHUH, YCTaHOBIEHHE OCOOEHHO-
CTeH BaPHAHTOB, KX KOHCTPYKTOPCKYIO IpOpaboTKYy;

* paspaboTKy U 060CHOBAHHME TEXHUYECKHX PELIECHHH, HAlPaBIEHHBIX
Ha ofbecrieyeHure roka3aTeneil HaleXXHOCTH, ycTaHoBaeHHbIX T3 u TII;

* OLIEHKY TE€XHOJIOTHYHOCTH U3JEIHS ¥ BEIOOP ONTHMANBHOTO BAPHAHTA
ITY, o6ocHOBaHMeE ero BeIOOpA;

* TNOATBEPXKICHHE (MM YTOYHEHME) NpessBiaseMbix Kk ITY TpeGosa-
HH#, ycraHoBneHHbIX T3 u TII.

Texuuyeckuii mpoekT — coBokynHoCTs KJI, KOTOpBIE NOMKHEI comep-
KaTh OKOHYATEILHBIE YTBEPKACHHBIE TEXHIYECKHE PEUIEHHS OTAEIBHEIX CO-
CTaBHBIX YACTEH Y BCEH KOHCTPYKIMH. TEXHHYECKHUI IIPOEKT CITY>KHT OCHO-
BaHueM A paspaborku pabounx KJ| B coorserctBum ¢ TOCT 2.102—68.
O6wem pabor onpenensercs mo F'OCT 2.120-73, TOCT 2.119-73.

B obuieM cnyuae npu pa3paboTKe TEXHHYECKOTO MPOEKTA HPOBOIAT
crenyromue paboTh:

* pa3pabOTKy KOHCTPYKTHBHBIX peteHuii IIY 1 ero 0CHOBHBIX COCTaB-
HBIX YacTeH;

* BBINOJHEHHE HEOOXOOUMBIX PaCUETOB, YCTAHOBIEHHEBIX T3;

* BBINIOJIHEHHE HEOOXONMUMBIX NMPHHIMIHAIBHEIX CXEM, CXEM COEIUHE-
HUH ¥ 1Ip.;

* pa3paboTKy ¥ 06OCHOBaHHE TEXHHYECKMX PELICHHH, 0OeCIeurBao-
IUX 3Ha4Y€HUs NOKas3aTelled HaJeXHOCTH, ycTaHoBieHHbsle T3 u mpeaure-
CTBYIOLIMMH CTaUsIMHU pa3paboTKH;

* aHaiu3 KOHCTPYKIMH IIY Ha TEXHOIOTHYHOCTH B YCIOBHAX KOHKPET-
HOTO NPOU3BOJACTBA W NOTPEOHOCTE B HOBOM 000pyI0OBaHuM; pa3paboTKy
METPOIOrHYECKOro obecnedeHus (BEIOOP METOa U3MEPEHHUS M CPEICTB M3-
MepeHHs);

° OLIEHKY BO3MOXHOCTH TPAaHCIIOPTHPOBKH, XpAaHEHHS, 4 TAKKE MOHTA-
xa [1Y Ha MecTe ero nmpuMeHeHHS;

* OLIEHKY OJKCIUIyaTallMOHHBIX HaHHbIX [IY (B3aUMO3aMEHSIEMOCTH,
yno6cTBa o6CTyKHUBaHHSA, PEMOHTONIPHTOAHOCTH, YCTOWHYMBOCTH IIPOTHB
BO3NEHCTBUS BHEIIHEH CPebl, BO3MOXKHOCTH OBICTPOrO YCTPaHEHHS OT-
Ka30B H JIp.).

N306paxkeHHs Ha YepTeXax BBIMONHSAIOT C YIPOIIEHHSIMH, IPELYCMO-
TpeHHbIMEH cTaHnapramu ECKJ] nna pabounx ueprexeii. IlokynHeie u
3aMMCTBOBaHHBIC COCTaBHBIE YacTH I1Y m306paxkaroT B Bule KOHTYPHBIX



OYEpTaHui, €CIH NPU ITOM OOECIEYEHO NMOHMMAHHE KOHCTPYKTHUBHBIX
ocobennocreii paspabareiaemoro I1Y, B3aMMOIEHCTBHS €r0 COCTABHBIX
qacTel ¥ npuHIKNa paboThL.

BHUAbI KOHCTPYKTOPCKHX JOKYMEHTOB

K KJII otHOCAT rpadudecKkde U TEKCTOBBIE JOKYMEHTEL, KOTOPHIE B OT-
JEJILHOCTH WIH B COBOKYIIHOCTH ONPEAENAIOT COCTaB U YCTPOHCTBO KOH-
crpykuun [TY u conepar naHHBIE, HEOOXOIHMBIE TS €10 pa3paboTKu UK
W3TOTOBJICHUS!

» TexHuueckue ycioBus (TY) — NOKyMeHT, conepxalui TpeboBaHus
K paspabarteiBaemoMy I1Y, ero U3rOTOBIEHHMIO, KOHTPOIIIO, IPUEMKE H I10-
CTaBKe, KOTOPbIE YKa3bIBaIOT U B Apyrux KJI;

* yeprex obmero Buna (BO) — NOKYMEHT, ONpENENAIOIMMA KOHCTPYK-
1Mo paspabarsiBaeMoro 1Y, B3auMozeicTBHE €ro COCTaBHBIX YacTel U 110-
ACHsromU# npuHuun pabots! (puc. I11.1, I11.2);

o rabaputHeiii yeprexx (I'B) —— NOKYMEHT, ComepKallldii KOHTYypPHOE
(ynpoiuenHoe) uzobpaxenue I1Y ¢ rabapuTHEIMH, yCTAHOBOYHBIMH H TIPH-
COENMHHUTENLHBIME pasMepaMu (puc. I11.3, I11.4);

+ xuHeMatHueckyro cxemy (K3) — mokyMmeHT, cofepxamuii rpadude-
ckoe u3zobpaxenue [IY B Ipou3BOIbHOM MacmTabe ¢ HCIOIb30BAHHEM
CTaHAAPTHEIX YCIOBHBIX 0003HAYEHHH KOHCTPYKIMH M €€ COCTaBHBIX Ya-
CTei, OTpakarowmuii cBA3b MEXKIY HMMM; KHHEMATHYECKas CXeMa MOXKET
OBITH BBINOJHEHA JHOO B aKCOHOMETpUYECKOH, 160 B OPTOrOHaIbHOM
npoexuuu o 'OCT 2.770-68 u I'OCT 2.721-74 (puc. I11.5);

 cxemy cOopku (E1) — cxema, oTobpaxarolas MoCjae€A0BaTeIbHOCTh
cbopky ITY (puc. I11.6);

* c6opounniii ueprex (CB) — HOKyMEHT, colepKalmil u300pakeHHe
ueprexa copxu ITY unu yeprexen COOPOUHBIX EIMHHMLL, & TAKKE CIHCOK
TEXHOJOTHYECKHUX pEKOMEHIaIuil, HEOOXOAUMBIX A1 COOPKH (M3rOTOBIIE-
aus) u koutpos ITY (puc. I11.7-111.14);

e crieluGHKALHI0 — AOKYMEHT, ONpEeAeIOIHUH COCTaB KOHCTPYKLUMH
ITY Ha mocaeaneM stane c6OpKH WK cOCTaB COOPOYHOH €IUHHIBL;

* yepTeXKH AeTaNedl —— NOKyMEHTBI, CONEPKAIINE H300paxkeHue le-
Tajel U JPyrue TeKCTOBBIE IOKYMEHTBI M YCIOBHBIE 0003HAYEHHMS, COOT-
BETCTBYIOLIME CTAHAAPTaM, HEOOXOAUMBIE IJI M3TOTOBJIEHUA ¥ KOHTPOJIA
getanei (puc. I11.15-111.25);

* MOSCHUTENBHYIO 3alUCKYy — NOKYMEHT, COACP)KAIIMH OIHCAHHE pa3-
pabareiBaemoro IIY, npuHnumn ero neHcTBUs, a Takxke 000CHOBaHHE TPH-
HATBIX OPH pa3paboTKe TEXHHUECKHUX M TEXHHUKO-3KOHOMUYECKHUX pellie-
HUH Ha OCHOBe Bcex HeoOxommMbix pacuetoB o 'OCT 2.102-68, TOCT
2.120-73,'OCT 2.119-73. IloscHUTENBHYO 3alIUCKy TEXHUIECKOTO HPE/-
noxenus seionsaAwT no ['OCT 2.106-96.

Yeprex 0011ero Buaa

Yeprex obiiero Buaa B TEXHUUECKOM INPEMIOKEHUH B 00LIEM cllydae
JOJKEH cofepkaTh H300paxxeHHs BapHaHToB I1Y, TEKCTOBYIO YacTh U Hall-
IHCH:

* TeXHHYecKHe TpeboBaHUs, a TakKe 0003HaUYEHHS TeX COCTABHBIX 4a-
creit [TV, ans koTopeIX HEO6XOOMMO yKa3aTh AaHHBIE (TEXHUYECKHE XapaK-
TEPUCTUKH, KOTHYECTBO, YKa3aHHs O MaTepHaie, NpuHLHMIe paboTs! U 1p.),
nepeyeHb KOTOPHIX HEoOXonuM Ui MOSCHEHHS H300pakeHH#l deprexa
obero Bua, onucanus npuHuuna padoter ITY;

* TeXHHYecKue XapakrepucTuku ITY (MomHOCTh, 4YMCIO 06OpOTOB,
HPOU3BOIUTENBHOCTD, pacxon dnekTposHepruu, KIIJ u gpyrue napame-
Tphl), yCTaHOBIEHHbIE T3, a TaKKe XapaKTePUCTHKH, AOMOTHHUTEIIBHO
npenbapiasieMsle Kk T3.

CTpykTypHas cxeMa cOopKu

ITponecc nprcBoeHHs HOMEpa YCJIOBHOTO 0003HaueHUs cOOpouHOi eu-
HHULBI 4 KQKIOH A€Tajld NPH KypCOBOM IPOEKTUPOBAHHUH COCTOMUT B Clie-
IoytomieM. YCiI0BHOE 0003HaY€HHE IPHCBANBAETCS KOHCTPYKLIHH B IEJIOM B
takoMm nopsiake: PJIS — xon xadenpsr MI'TY um. H.3. Baymana; nepssiit
pa3psn (00) — HOMEpP TEMBI 33IaHUS KYPCOBOTO IPOEKTa, Ha3HAYECHHBIH
cTyneHTy; Bropo#t (00) — 1 HyMepauuu CIOKHBIX COOPOYHBIX €IHHMIL
(nanipumep, penykropa); Tpetuit (00) — mis cOOpOUHBIX emuHHMI] (HANpH-
Mep, Bana B cbope); derBepThlit (00) — 11 BHOBB M3rOTaBIMBAEMEIX JIe-
taneit Ha mo6oi craguu cOOpKH (HE ABIAIOMUXCA CTaHOAPTHRIMK). Ecnu
npouecc cOOpKH COTEPKUT OONbIee KOTUIECTBO TANOB, TO B YCIOBHOE
0003Ha4eHNE BBOAAT JONONHUTENbHEIE Pa3psIbL.

Hanpumep, I1Y, npoexTipyeMoe CTYIEHTOM IO TeM€ 3alaHus 5, Oymer
umeTh obo3nadenue PJIS 05.00.00.00. Qs geprexeii KII kypcoBoro mpo-
€KTa K HUPpOBOMY 0003HaYEHHIO 10OABISAETCS JONOIHUTENBHBIH IEMEHT
koma no I'OCT 2.102-68 (manmpumep, 11 o61mero cGopouHOro 4eprexxa u



gyeprexeil coopounsix enunnn — Cb, mis yeprexa obuero suga — BO,
Ul NPUHLIMIHAIBHON KHHEMaTH4ecko cxeMbl — K3, anexTpuueckoii —
23, onrtnueckoit — JI3, xomOunupoBanHoi — C3).

C60pouHbIE €AMHHLIB], BXOASLINE B COCTAB CIOXKHOH cOOPOYHOIM emu-
Hu1el ¢ HoMepoM 1 (PJI5.05. 01.00.00), uMeroT cieayollHe yCIOBHEIE 000-
3HAYCHUS:

YcnoBHoe 06o3HaueHHe

PJ15.05.01.01.00
PJ15.05.01.02.00
PJ15.05.01.01.01
PJI5.05.01.01.02
PJI5.05.01.02.01

HaumenoBanue

C6opoyHas efuHULA IepBast
C6opouHas enMHMLA BTOpas

UYeprex neramu 1
Ueptex neramu 2
Yeprex geTan ...

IokynHele u3nenus (HanpuMep, ABUraTenb, IOTEHUHOMETD, MUKPOBBI-
KJTF0YaTeNb) UMEIOT CBOM acriopTHRIN HOMEp, CTAHIAPTHbIE AeTau (B TOM
YHCIIe KPETEKHEBIE) U MaTepHailbl 0003HAYAIOTCS] CONIACHO COOTBETCTBYIO-
LIMM CTaHIapTaM.

OO0muii cO0poUHbIi YepTex

IIpu BBINONHEHHH COOPOYHBIX HYEPTEXEH NOIMYCKAIOTCS CIEMYIOIIUe
YIPOLIEHHS:

* €CIM B COCTaB 00IEro cOOpPOYHOrO yepTekxa BXOOAT ApyrHe cOo-
pOYHBIE eqUHHIBI, HAa KoTophle B KJ[ MMeroTcs monpoOHbie 4epTexH, TO
9TH cOOpOUHBbIE €IMHHUIIBI HA pa3pe3ax M300paXKaroTCs He pacCeYyeHHBIMM;

* TUIIOBBIE [IOKYIIHBIE 3NEMEHTHI (3JEKTPOIABUIATENH, TOTEHIIHOMETPHI,
3NEKTPOMAarHUTHEIE My(ThI, MUKPOIIEPEKIIIOUATENH U JIp.) H300paXkKaroTCs
KOHTYPOM BHEIIHHUX O4epTaHMUii;

* eciiM B cocTaBe 0o0mmero c60poYHOro 4epreska UMEIOTCH OJMHAKO-
BbI€ IO (hopMe U pa3MepaM COCTaBHBIE YacTH (OTBEPCTHS, KOJIECA, BUHTEI,
IWTHUGTHI U Ap.), TO NOAPOOHO H300paXKaeTCs OMHA U3 HHX, & OCTAIbHbIE
KOHTYpPOM BHEIIHUX OUYEPTaHUH HIIU PacloOIMmKEHUEM HX N€OMETPUYECKHX
oceil B BUIIE IITPHXITYHKTUPHEIX JIUHUIA;

* eCJId B COCTaBe COOPOYHOTO YepTexa MPHUCYTCTBYIOT [ETANH, Ha KO-
Topele B KJ[ MIMEIOTCS OTAENBHBIE YEPTEXKU, MOXKHO HE MTOKa3biBaTh (hacku,
panuychl CKPYIIEHHH, IPOTOYKH, YITyOaeHHs, BEICTYTIB, @ TAKKE HAATHCH
K HUM;

* BHHTOBBIE NIPY>KHHBI B CEUSHHUSIX H300PaXKAIOT JIUILE CE4EHUAMH BUT-

KOB, & OCTa/lbHbIE 3JIEMEHTEI KOHCTPYKLUH, HAXOAAIIKECS 32 MPYXKHHOM,
HE I0Ka3bIBAIOT;

* KPBILIKH, KOXYXH, YaCTH KOPITyCOB, IIEPETOPOAKH U APyrHe ACTAIIH,
3aKPHIBAIOLINE BAXKHBIE YACTH M300pAKEHUS, HE MOKA3bIBAIOT, COMPOBO-
Xnas u300paxkeHne HAINUCAMH, Hanpumep: «BepxHss yacTh KopIyca He
NIOKa3aHay;

* KpEHEeXHBIE AEMEHTHI U300paxaroTcs ynpoiueHHo o T'OCT 2.305-68,
I'OCT 2.311-68, 'OCT 2.315-68.

Yeprexkn cGOPOUHBIX €AUHHILL

M3obpaxenne cO0pOYHOM eNUHHUILBI JaeT NPEACTABIECHHE O PACIONO-
KEHHH ¥ B3aMMHOMH CBA3M COCTAaBHBIX YaCTEH, COSAMHAEMBIX 110 HaHHOMY
4epTexy, U 00eCreduBaeT BO3MOXKHOCTD OCYLIECTBIEHHUS COOPKH H KOH-
Tpons cbopoyHoi enquHMLEL Ecim B coctaBe yepTexa cGOpOYHOMN €IUHH-
LBl KFMEETCS HECKOJIBKO OIMHAKOBBIX I10 (OpPME U pa3MepaM DIIEMEHTOB, TO
MoApoOHO M300paxaeTcs OMHH U3 HUX, & OCTAJbHbIE — KOHTYPOM BHEII-
HHMX O4epTaHMH WM PaCroIOKEHHEM HUX OCEH,

Crneuuduxanus

IIpy HEOOXOAMMOCTH B OTHENBHOM HOMOJIHUTENLHOM TabMHLE CHELH-
(uKauui NepeuncIsIOTCS MaTepHaibl; 3TH rpadbl 3allONHAIOT 110 yKa3a-
HHIO [IPENIOAaBaTessl.

B pasnen «Matepuansy BHOCAT Bce MaTepuaisl, Bxoasmue B [TV u 3a-
IMCBIBAIOT MX 10 BUIAM B CJIEAYIOIIEM MOPSIIKE:

* METaJUIbl YEPHEIE,;

* METAJUIBI MATHUTORJIEKTPUUECKHE U (heppPUMArHUTHEIE,

* METaJUIBl LIBETHBIE, O1aropoHble, peaKHe;

* kabenu, IpoBOALI, IIHYPEHI,

* MJACTMAcCCHI ¥ NPECC-MaTepHAJIBL;

* OyMaXKHbIE€ U TEKCTHJIbHBIE MATEPUAIIBL;

* JlecoMaTepHalbl;

* PE3MHOBLIE U KOKEBEHHBIE MaTEPUAIIBI;

° MHHEpAIbHEIE, KEPAMUUECKHE H CTEKIIIHHBIE MaTepHAIbI;

* JJaKM, KPaCKH, HE(PTEPOAYKTH M XHUMHKATHI,

* IIpPOYHME MaTepUailbl.

CrnipaBouHble MaTepuabl, HEOOXOAUMBIE IS BHITOJHEHHS KypCOBOTO
npoekTa (paboTel), NpUBENEHHI B IPUIOXKeHUsX 2—11. Branku 113 odpopm-
JICHHS TUTYJBHEBIX JIUCTOB M 3aJaHUH NPUBENEHEI B IPUIOKEHHH 12,
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TexHuveckue Xapakmepucmuku

Cmamuueckuld momeHm Ha Bux Bany 1000 Hmm,

Yacmoma Bpawerus Box Basa 2c!
Momenm unepuuu Haoepysku 0,57ke-m2.
Yekoperue Bpawernus Box Bansa 20c-2.

lena genenug WTO 0,3
leHo genenua WO 12

Yeon nobopoma BuxogHozo Basa 270"

Xapakmepucmuku gBuzamens:

— HOMUHQAbHBEIO MOMeHmM 0,01 Hmm,
— HanpsaxeHue numaxusa =27 B,

— MowHocms 4,71Bm,

— vacmoma Bpawienus 450006,/ MuH.
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Texnuveckue mpedobanus
1 focadxu Guymp Koney Bcex 8 na ban-no (0/k6,
nocadxy xoney dcex 8 8 xopnyc-no HI/LD.
2. Mocadxu Bcex xpwwex nodwunwuxoB B xopnyc-no Hi/js6.
3. Mocadxy wmugpmob 8 xopnychyie demass no3. 26-no H7/mé,

—l /]i l/l nocadxu wmupmod 8 demanu no3. 20, 25, 34 -no F7/mé.
i IR 4.flocadxky xoneca no3. 21 u wecmepru no3. 44 ha Bas-no H7/p6.
_|_ —r TexHu4ecKas xapaxmepucmuxa
M 8 L 8 10 xan cuna wa Buxodwom 3Bene F=500H.
¥ 2. Ckopocmb 08uxenus Buxodnozo 36ena V=0,008m/¢.
s N
3 N M4 3. fuaremp v waz Buwma Buxodrod napw 8x2.
—3 \;g 4, Paboyul xod Bwxodnozo 30ena S=60 M.
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TexHuueckue xapakmepucmuku
- 1. Cuna Ha BbixogHom 3Berne F=400H.
%I- 2. Ckopocmb gbuxerus BuoxogHozo 38erna V=0,014 m/c
3. fBuzameno [IAT32461 0gHOQA3HAU, HGNPIXEHUE NUMAHUS
2008, 507u
4. Xog buoxogHozo 38eHa S=390mm.
i 5. YenoBus axcnayamauuu YXH.1.
M25 5-6 6. CmeneHb 3awums IP44.
o 8’ M 51 7. TpaucnopmupoBka nwbum Bugom mpaHcnopma u
‘|0 : xpaHeHue B 3aBogckol mape. ? m ?
§ | 8. MakcumanbHo gonycmumbe nepezpyzku 3g. -
| 9. YcnoBusa xpaHeHus — 3aKpHMHE NOMELUEHUA
™1 . t = —40..+50C.
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TexHu4yeckue xapakmepucmuku
Cuna Ha BuxogHom 3Berne F=850H

2. Crkopocmb gbBuxeHrus BuxogHozo 38eHa V=0,026 m/c
3. fBueamens LIM50—60—4—48— P09, HanpsxeHue numMaHuUf
U=48B.
4. Xog bsoxogHozo 3benHa S=60mM.
5. Yenobus skcnayamauuu YX/H4.1.
6. CmeneHb 3qwums IP44.
7. TpaHcnopmupobka siobam Bugom mpaHcnopma u
xparerHue B 30Bogckod mape ﬁ: m ?
8. MakcumanpHo gonycmumebie nepeepysku 5g. -
9. YcnoBua xpaHeHuss — 30KDHMHE NOMEUEHUS.
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TexHuveckue mpeboBaHusg

1. Yeon noBopoma npusma 90+710!
2. YenoBoe yckopeHue npusms 0,25 pag/c
3. YenoBas ckopocme npusme 1,5 pag/c2
4. llepegamouHoe omHoweHue uenu gBuzamens —Hazgpyska | =418.
5. [lepegamouHoe omHoweHue uenu NOMeHUUOMEemp — HAZPY3Ka | =4.
6. [lozpewHocmp ompabomku nonoxeHus npusmue He boaee =+10.
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ITPHJIO)XXEHHUE 2

OBIIUE TPEBOBAHMS K BBIITIOJTHEHUIO KOHCTPYKIIUM IIPUEOPOB

KauMarnyeckue TpeGosanus Tabnuya I112.2

YcTaHOBNEHEI CIICAYIOINUE KINMAaTHYCCKHUE HCIIOJHCHUS (I(J'IaCCBI uc-

Karteropuu Mect pasmermenus ITY

TIOJTHEHNS1) M3/IENNH 110 YCIOBUAM HMX 3KCILIYaTalldH B MaKpOKIMMAaTHYE- OCHOBHbIE KATErOPHH JIOMOTHUTENbHBIE KATErOPHH
ckux parionax — ['OCT 15150-69 (Tabn. I12.1). Oboara Obosra
Ycnosus JKCIIyaTaltuu Venoeus JKCIIyatauuy
Ta6]lulfa HZ] YEHUE YEHHE
KaumaTHuecKoe HCIOJIHeHHe TIpuGopoB Ha orkpeiToM Bo3nyxe 1 IlocrosiHHO B moMetile- 1.1
HUSIX KaTeropuu 4 u
Pycckoe | Jlarunckoe | Lludposoe KPaTKOBPEMEHHO B YCIIO-
Knumaruueckoe HcronHeH e obo3naue- | obosHaye- | oGosnaue- BHUAX BCEX OCTANILHBIX
HHE HUE HHE Ka—reropnﬁ
Wznenusd, npeqHa3HauyeHHbIE AT IKCILTya- Ion naBecoM Wi B moMelLie- 2 BryTpH usnenmuit, sxc- 2.1
TallMH Ha Cyllle, peKax, 03epax: HMH, [1€ YCIIOBUS SKCILTyara- IUTyaTHPYEMBIX B yCIIO-
YMepeHHBIH Knumar y N 0 UMM HECYILIECTBEHHO OTJIMYA- BUsX KaTeropuit 1 u 2,
YMepeHHBI! U XONOAHBIH YXII NF 1 I0TCA OT YCTaHOBIEHHBIX B Ka4€CTBE BCTPOEHHBIX
BnaxHblil u TponHueckmit TB NH 2 11 Kateropuu 1 3NEMEHTOB
Cyxolit Tponuyeckuii TC TA 3 B 3akpeITEIX nOMeneHuax Ge3 3 B HeperynspHo oTaruiu- 3.1
Cyxoi ¥ BIQXHBIH TPONHYECKHUI T T 4 HCKYCCTBEHHOTO PEryJupo- BAEMBIX TIOMELIEHUAX
JUist BCeX KIMMATHUECKUX PailoOHOB BatuA TEMIEPATYPLI IPH OT-
CYTCTBHH IIPAMOTO COTHEYHOrO
Hﬂﬂ MOPCKOTI'O KiIuMara: H3NYYeHUs
YMepEeHHO-XONOAHBIH MOPCKOH M M 6
P N 2 . P B nomeumennsx (obbemax) 4 B noMeieHuax ¢ KoHIu- 4.1
Tponuueckuit Mopckoit ™ MT 7
N . C HCKYCCTBEHHO PETYIHPYEMEI- LMOHHPOBAHHEM BO3OYyXa.
YMEPEHHO-XONOMHb1 U TPONMIECKHii MH YCJIOBUSIMH B na6oparopHbix moMe 4.2
MOPCKOH OM MU 8 ’
LIEHUAX
Beexymmarnyeckoe uernontenne (IiaBasue B noMelueHusaX ¢ MOBbIILEH- 5 BcTpoeHHEIE 2eMeHTSI 5.1
Ha CyIHe) B w 9 HOH BJIQXXHOCTBIO (B IIaXTax, ITY B ycnoBusix xate-
MOZIBaNax, exax u T. I.) TOpHH 5, KOrja KOHCT-
B 3aBucumocTu oT MecTa pasMenieHus 1Y mpu SKCIUTyaraldy B BO3- PYKLHS IPENOXPaHAeT
AyuiHo# cpene (Ha Beicote 0 4300 M HaJ YpOBHEM MODs, a TaKke B MOJ- 3IEMEHT OT KOHAEHCALMH
3€MHBIX W MOABOAHBIX MOMEIIEHHAX) YCTAHOBIEHB! KATETOPUH Pa3MEINE- Bjlar'l Ha MMOBEPXHOCTH

Hus (tadn. I12.2).

CTaHI[apT YCTaHaBJIMBACT HOPMbI TEMIIEPATYPBI, BIAXHOCTH M APYTHX 3KC-
TUTyaTallMOHHBIX MapaMETPOB 1A JAHHOIO BU1a YCJIOBI/Iﬁ SKCILTyaTaruH.

Hanpumep, nia usnenuii ucnonnenns YXJI4 pa6ounii auanasoH Tem-
neparypsi +1...+35 °C, cpeanss pabouas temneparypa — 20 °C, npeaens-
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Hble 3HaueHMs Temmneparypbl — +1...+50 °C, npenenpHas OTHOCHTENbHASA
pnaxxuocts — 80 %. TpeGopanus k ucnoaHeHusM Y4, V4.1, V4.2 nonHo-
CTBIO IepeKphIBaloTcs TpebGoBaHMAMM K ucnonHenusm YXJI4, VXJI4.1,
VXJI4.2.

[Ipumep o60O3HAUECHHUS:

Jsurarens YAAMG63B2V3, 50 I'm, 220 B, 1IM1081 TVY 16-510,
814-83 — snexrponsurarens Mapkd YJAAM63B2 xuHeMaTHIECKOro UCIOJ-
HeHus Y3 (151 9KCIUTyaTalliH B YCIOBUAX YMEPEHHOTO KIIMMATa B 3aKPBITBIX
MOMEIIEHUIX 6€3 HCKYCCTBEHHOTO PETYIMPOBAHHS TeMIepaTyphl IpX OTCYT-
CTBHH NPAMOTO COJTHEYHOTO U3Iy4CHHUs, NEHCTBUS OCA/IKOB, BETPa).

Jlns kateropuu pasmeineHus [1Y crannapToM yCTaHOBIICHBI CIEyI0IHEe
THIIB aTMOC(Ephi ¢ NPEAEIBHBIM COAEPKAHUEM KOPPO3HOHHO-aKTHBHBIX
semiecTs (Tabn. I12.3).

Tabnuya 112.3
THnbl aTMOc(EpPHI CONJIACHO CONEPHKAHHIO B Hed
KOPPO3UOHHO-AKTHBHEIX BEINECTB

O6o3Haue-

HaumeHnosaHue ConepixaHue BEIIECTB
HHUEC THIIA
I VYenoBHO CepHucToro rasa — He Gonee 20 Mr/M? 3a CyTKH
ypCTas (0,025 mr/m3), xnopunos — He Gonee 0,3 Mr/m? 3a
CYTKH
II TpomeinieH- | Cepaucroro raza — 20...250 MI/M? 32 CyTKH
Has (0,025...0,31 Mr/M3), XJI0puI0B — He Gonee

0,3 mr/m? 3a cyTKH

111 Mopckas Cepuucroro rasa — e 6onee 20 Mr/m? 3a CyTKH
(0,025 mr/m?), xnopunos — 30...300 mr/m? 3a
CYTKH

v [Ipumopcko- Cepuucroro raza — 20...250 MI/M? 33 CyTKH

npombinienHas | (0,025...0,31 mr/m)

Jina kareropuii pasMmelenus 2, 3, 4 copepKaHHE KOPPO3HOHHO-
aKTHBHBIX BelecTB B arMocdepe coctapnseT 30...40 % yCcTaHOBIEHHBIX
17151 Kateropys 1.

Jns kuMatudeckux ucronsenuit V, YXJI (XJD), TC, TB, T, kak mpa-
BUJIO, HA3HAYAIOT YCIOBHUS SKCILTyaTauyy B atmocdepe Tumos I u II, xpome
CIIEIHAILHO OTOBOPEHHEIX ClIy4aeB.

JlonycTuMble ¥ HENOMYyCTUMBIE KOHTAKTBI MaT€pPHAJIOB yCTAHOBJIECHEI
I'OCT 9.005-72. Tlpu KOHTaKTe AByX Pa3IHYHBIX MATEPHANOB B YCHOBHUAX
BIIQXKHOCTH pa3pyIIeHHIO NOIBEPTaeTCs B IEPBYIO OUYEpeb aHOAHBIH MaTe-
puan. CTalOHapHEIE NEKTPHYECKHE TTOTEHIHAIbl HEKOTOPBIX METAJIOB
¥ CILIaBOB B MOPCKO# Boze npuBeneHs! B Tabn. [12.4.

Tabruya I12.4
CTanuoHapHbIe 3IEKTPUYEcKHe TOTeHIHAIbI
HEKOTOPBIX METAJIJIOB H CI1aBOB B MOPCKOH BORE
Marepuan INoTteHnuan Marepuan ITorenunan
Maruuii 1,45 || AmroMUHHHR -0,53
MarsueBbie CIUIaBbI —1,20 || dropanoMUHUHI -0,50
Hunk 0,80 ||Cepmrii uyryH -0,36
Cnnas AMig —-0,70 || Cranp 12X13 (nmaccuBHOe -0,32
COCTOSIHHE)
Cnnas AMrS 0,55 ||MemHO-HUKENEBBIE CILIABEI -0,02
OsoBo 0,25 ||bponsa AXXH9-4-4 +0,02
Jlatyus (no 30 % uuHka) 0,11 |[Crans 12X13 (akTHBHOE +0,03
CTOSIHHE)
Bpon3a (5...10 % amromu- —0,10 |/ Cepebpo +0,12
HUA)
Tomnak (no 10 % unHKa) —0,08 | Turan +0,10
Mens -0,08 | Crans 12X18H9 +0,25

KJlaCCﬂ(l)HKaHHSI H HCIO0JIL30BAHNE CTelleHeil 3alHThI

CrTeneHs 3alMTHI OnpeaenseT TpeOoBaHks K 3aIluTe Npubopa OT Kaca-
HHs, 4 TAKKe MMONaJaHui B HEr0 NOCTOPOHHUX IPEAMETOB M BOIBL [Ipn-
0opaM, KOTOpBIE NOJDKHBI paboTaTh BO B3PHIBOONACHBEIX MOMEILEHUAX W
YCTPOMCTBAX, @ TAKXKE B 3ara30BaHHBIX MOA3EMHBEIX BBIpabOTKax, HEO6-
XOIMMO TIPHCBAHBATh COOTBETCTBYIOIIHE KIJACChl B3PHIBOOE30MACHOCTH U
0e30MacHOCTH T10 Tasy.

B 3aBHCHMOCTH OT BHJAa M MECTa 9KCIUTyaTallid MPHUOOPOB 3aLIUTY
KIaCCH(PHUIHPYIOT IO MATH KilaccaM npuMeHeHus (tabm. I12.5). Crenens
3aIMTHl YKa3bIBAIOT C MIOMOILBIO YCIOBHOTO 0603HAUEHHU, KOTOPOE OTHO-
CHTCA K 3alITE TOKOBEMYILIUX WY TOABHKHBIX JETaNEH.
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3amuTa OT KacaHuii  BHeIPEeHHs] MOCTOPOHHMX NMPeIMEeTOB

3amuTy OT KacaHWM M BHEAPEHHUS MOCTOPOHHHUX INpeIMeETOB obe-
CIIEYMBAIOT 3KPaHUPOBAHHEM IIOABEPralOIMXCs OMACHOCTH JeTajei
WK NMpUOOPOB 3aIIUTHBIMH PEHIETKaMH, KOJIIa4KaMH HIIH KOPITyCaMH
COOTBeTCTBYIOLIEH GopMBl. Pazmeps! sueiiky, 3alUTHOH peleTKH uin
pa3Mepsl nepdopaunu koprnyca o0ycnoBieHs TpebyeMoit cTeneHpIo 3a-
IIUTHhI.

3amuTa OT KacaHMi NnpHbopa ONpenenIseT MEPONPHATHS 10 MPENOT-
BPALLEHHUIO ONACHOCTH ISl 0OCIY)KHBAIOIIEr0 NepcoHana (pH KacaHuu
TOKOBENYIUX WM IOABMXHBIX A€Tajel, XMMHKaJHA ¥ T. 1.); 3alUTa
OT BHENPEHHSA MOCTOPOHHUX MPEAMETOB MEPOIIPHSATHS, LENIBI0 KO-
TOPHIX ABNAETCS NpeNOTBpallleHHe noMex pabore mpubopa H3BHE, T. €.
MpPEeIOTBpallleHHe HENOMyCTHMEIX MEXaHHYeCKHMX BO3NEHMCTBMIA. Pac-

mKudpoBKa TUGPOBEIX 0003HAUCHUN STHX BHUIOB 3AIIUTHI MIpUBEJICHA B
Tabn. I12.6.

3amHTa OT BOABI

Jli1s 3aUMTEI AeTany Wi npubopa OT BOAEI HEOOXOHMBI JOTIOMHUTE Tb-
HbI€ KOHCTPYKTHBHBIC MEPONPHATHSA: FEPMETH3ALIHUS TS NPEAOTBPALIEHHS
NPOHHKHOBEHHA BOMbI Y€pPE3 CTHIKM YacTeH KOpIyca M repMETHYHOCTH
IIPHCOETUHAEMBIX K KOPITYCY APYTHX HU3IETHH.

Ota 3aIMTa NpeayCMaTPHBAET MEPHI 110 IPENOTBPALIEHHIO BHEIPEHHS
BOJBI B H3[eue. [[J1s 3TOro yCTaHaBIMBAIOT KOXKYXH M YIUIOTHEHHS, 00e-
CIIEYHBAIOIINE 3AIUUTY BCETO NPHOOpa WIH €r0 OTAENIFHEIX COCTABHBIX Ya-
crell. Pacundposka muop B 0603Ha4€HHH CTENEHH 3aIUTHI OT BOIbI IIpH-
BeaeHa B Tabur. I12.7.

Tabruya I12.5
Knaccel npHMeHenus cTeneHei 3amuThl
Homep knacca | HauMeHoBaHue Kilacca Ycnosus SKCITyaTalluu Crenenn 3alUHATH!
Cnabas 3amura Cyxue noMemeHus 6e3 06pa3oBaHHs KOHIEHCATA IP 00*, IP 10, IP 20

YmepenHas 3amuTa | [ToMelieHus, B KOTOPEIX MOXET NIOSBHTHCS KOHAeHcaT. PaboTa Ha Ha3eMHBIX TpaHCIOPTHEIX cpencteax | IP 30, IP 40, IP 41, IP 22

DB WIN]—

Cpenuss 3amura Bpemennas paboTa Ha OTKPBITOM BO3IyXe IP 22C, IP 34, 1P 43, 1P 44
CunpHas 3ammura ITocTosiHHAs paboTa Ha OTKPHITOM BO3AYXE IP 54, IP 56, IP 65, IP 66
ITonnas 3amura BpemeHHOE WM MOCTOSHHOE 3aTOIJIEHHE 1P 67, IP 68

NPEAMETOB).

Hpumedaunns: 1. bykssl IP B nauane 0603Ha4€HHs CTENEHH 3aILMTEI (COKpAlleHKe OT aHTL. International Protection — 3alUMTa OT KACaHUS H BHEIPEHHS IOCTOPOHHUX

2. Crenenp sauuts! [P 00 nomycrima To1bK0 711 IPHGOPOB, HANPSKEHHE B KOTOPBIX HE TIpeBhiiiacT 42 B nepemMeHHOro wim 65 B NOCTOSHHOTO TOKa; IpH 3a3eMiIeHHH — He
bonee 65 B nepementoro wim 100 B mocrosHHOTO Toka wiiu A0 600 B, eciu 3awuTa npenaTcTyeT 06y KHBaHMIO; B IOMEIIEHHSX, TIe pabOoTaoT IpuGops! ¢ HapPsHKEHUSIMUA

no 1 kB.
Tabnuya I12.6
OGozna4yenne 3aIMThI OT KACAHHUS H BHEAPEHHA MOCTOPOHHHX NpPeIMETOB
Teppas undpa obo3HaueHNHs By 3amMThl OT KacaHuiH Buz 3amiuTel OT BHENPEHHS IOCTOPOHHHUX NIPEIMETOB
1 Ot ciy4aiiHoro xacanns pykoH no 6osbimoit momany | OT BHEAPEHHs TBEPALIX TIOCTOPOHHHX MPEAMETOB JHAMETPOM A0 50 MM
2 Ot KacaHus nansuamMu To xe, anamerpom > 50 MM
3 Ot KacaHUs MHCTPYMEHTAMH JTUAMETPOM > 5 MM OT oToxeHU# [TBIIH BHYTPU H3AETHS
4 To xe, nuamerpoMm > 1 MM Ot BHenpeHus nbutd
5 [TonHas 3ammTa OT KaCaHHH Bce BhILIENEPEYHCICHHbIE BUABI

32



Tabnuya I12.7
O0o3HaYeHHe 3aAIHUTHI OT BOALI

Bropas mdpa o6o3HaueHHs

Bun 3auuTh

0

He npenycmotpena

1

Or BEPTUKAJIBHO NafarolIUX Kanenab BOABI IIPH TOPU3OHTAIIBHOM pa6oqu HOJIOXKEHHWH U3OCTIUA

Or BEPTHKAJIBHO NMAJArOIIMX Kaneab BOAbI AaKE [IPH HaKJIOHC U3AC/IHA Ha 2°+15°B JBYX B3aUMHO MEPNEHAUKYIISIPHBIX TJIOCKOCTAX U3 ropHu-
30HTAJIBHOIO pa6oqero TIOJIOXKCHHA

Ot BOAHL, KOTOpast B BUAE OOX/[isl CO BCEX CTOPOH NMajacT Ha U3NIC/INE noa yriom 1o 60° x BEPTHKAJIN

OT BOASHBIX 6pBISI‘, najarIiuux B mo6oM HanpasJI€HHH

Ot cTpyii BOIbL, MAJAIOIIUX B 10O0M HalpaBIeHUH

Ot nonananus Cprf/'I BOJBI, ITAJAOMIHNX C moboro HarpasJICHUA ITIPH HCGJIaI'OHpI/ISITHLIX YCIOBHAX IKCIUTYaTaluHu

Ot BOIBI MPH 3aTOIUICHWH U3JICIHS NIPH NOCTOSHHOM JIABJICHHHA

| Q] | v | W

Ot BOIBI NPH OTPAaHMYCHHOM I10 BPEMCHH 3aTOIIJICHUHU U 3aJaHHOM JaBJICHHHU

11 pUMEUYaHHE. Ecnu k 3amuTte o1 TIIPOHHKHOBCHUSA BOAB!I HUKAKHE TpC6OBaHI/IH HE IPEABIBIIAOT, TO BTOpas umbpa B 0003HAYEHHH 3aMEHAETCS 6y1(BOFI X.




IIPHJIO’KEHHE 3

I'EPMETHKH U ITIOKPBITUA

I'epmeTuku

I'epMeTHKY NPEACTABIAIOT COO0H KOMIO3HLMK Ha OCHOBE MOJIUMEPHOM
CBS3KM C HAIIOJIHMTEIIEM H APYTMMH KOMIIOHEHTaMH B BHMIE NACT, MACTHK,
3aMa30K, HAHOCHMBIX Ha pe3b0O0BEIe, OONTOBEIC (BUHTOBLIE), 3aK/IETIOYHBIE,
CBapHbIE COCAMHEHHUS U1 YITIOTHEHHS. | €pPMETHKH NEATCS Ha BBICHIXA10-
IIKeE, B COCTAB KOTOPEIX BBOAUTCS NEPE]l HAHECEHHEM Ha JETallb BYJIKAHHU-
3aTODP MJIM KAaTaJM3aTop, U HEBBICHIXAIOLIME, T. €. HETBEPACIOIHME CPABHH-
TEeJNBHO Noaroe Bpems (tabm. [13.1).

IIpumeps 0603HAYEHUS:

I'epmetuk ¥-30M (I'OCT 13489-79) — repMeTHK ABYXKOMIOHEHTHBII
Ha OCHOBE THOKOJIA.

Iepmernk 51-T-2 (TVY 38.105 1075-82) — repMeTHK IBYXKOMIIOHEHT-
HBIH Ha OCHOBE (GTOpKaydyKa, Maca00eH30CTONKHIA.

INoxpeiTHA

Hoprtmuﬂ memaniudecKue U HemMemariluuecKue HeopzanuiecKue

B 3aBHMCHMOCTH OT aKTUBHOCTH aTMOCQEPHI VT TOKPBITHI MeTajlInde-
CKMX M HeMeTajuMyeckux Heopranudeckux I'OCT 15150-69 ycranasnu-

BaeT rpyNnkbl YCJIOBHH 3KCILIyaTallMy 110 BUAAM KIMMATHYECKHX MCIIOIHE-
HHUH n3genui (tabm. 113.2).

3aUIUTHEIE MOKPBITHS NPEACTABISIOT CO60M MUIEHKH (MeTaJUIHYecKue,
OKCHIHBIE, TAKOKPACOYHBIE U T. I1.).

Memannuueckue nokpuimus GbIBAIOT JBYX THIIOB — AHOMHBIE M KATOTHbIE.

Jlns aHOAHOTO MOKPBITHSA MCHONB3YKOT META/UIBI, obnajaioume Gonee
OTPHUATENIBHBIM 3JIEKTPOJHBIM MOTECHIHMAIOM, YEM OCHOBHOM MeTasl (Ha-
IpAMeEp, LIUHK, XPOM).

J11s1 KaTOHOTO MOKPBITHS BEIOHPAIOT METAILIB], HMEIOIIHE MEHBLIEE OT-
PHIATENHHOE 3HAUEHHE NIEKTPOIHOTO MMOTEHIMAA, YEM OCHOBHOM METaJLI
(Menp, 0110BO, CBHHEL, HUKENb U JIp.). MeTaindeckye NOKPHITHA HaHOCAT
ropsAYMM METOJIOM, raJIbBAHUYECKHM METOLOM U METaILTM3alHek.

IIpu ropsiuem mMeTozE MOKPHITHA M3NEHS IIOrPYXAKOT B BAHHY C pac-
IUTaBJICHHBIM 3aIMTHBIM METAIOM, TEeMIepaTypa KOTOPOTO HHIKE, YeM
TEMIIEPATypa NUIABJACHUS U3ENUs (LIMHK, OJIOBO, CBHHELY).

Tanveanuueckuii memoo 3awumpl COCTOUT B TOM, YTO Ha IIOBEPXHOCTH
M3IENHS ITYTEM 3JIEKTPOTUTHYECKOTO OCaXICHHS U3 PACTBOPOB COJIEH CO3-
JaeTCst TOHKHH CJIOH 3allMLiaemMoro Metaiuna. [TokpeiBaeMoe u3aenue npH
9TOM CJIYXHUT KaTOIO0M, & OCaXKJIa€MBIH METAIIIl — AHOIOM.

Tabruya I13.1

Mapku 1 xapakTepucTHKH HanGoJee ynoTpedasieMbIX B NPHGOPOCTPOCHHH repMETHKOB

HaHCCCHHEM

Mapka repMeTHKa Cocras O6nacTs npuMeHeHUs Bpewms 3arBepneBanus
V-30M, YT-31 (T'OCT 13489-79); JBYXKOMIOHEHTHBbIE (TacTa U Byia- | Jiis repMeTH3alMM CTAIBHBIX U ATIOMH- Y-30M, VT-31 — yepes 2...9 u; VT-34 — ye-
VT-34 (I'OCT24285-80) KaHHM3aTOp) Ha OCHOBE THOKOJIA, HHEBBIX [IETANEH; PEKOMEHIYETCS NpuMe- | pe3 3...25 4 ipu paboTe B qUana3oHe TeMIIe-
KOMIIOHEHTHI CMELIMBAIOT TIEpe] HATH KJIECBOH MOMCIOM; MPOYHOCTE CBA3M | paryp +130...—60 °C

¢ metamiom 1,72, 1,47 u 1,66 H/mm?

VII-5-162, VII-5-162-1, Ha ocHOBe 3IOKCHAHBIX CMOI

Jis repMeTusalniy npuGOPHLIX yCT-

VII-5-162-2 (TY 6-05-241-387-83); (ZBYXKOMIIOHEHTHBIE), KOMIIOHEH- | POMCTB, paGOTAIOLIMX B YCIOBHAX PE3KHX | 4 u; IIPOYHOCTE CBSI3U Ha OTpHIB 55 MIla
VII-592-11 (TV 6-05-241-393-84) ThI CMEIHBAIOT [iepe] yroTped- KoniebaHHi TeMITepaTypsbl, BIAXKHOCTH;
JIEHHEM JUIS TEPMETH3AlHHU NYyTEM 3aJIUBKU

Ilocne Tepmoo6paborky mpu 80 °C — uepes

51-T-2, 51-I'-2a (TV 38.105 1075-82); | Ha ocHoBe ¢ropkayuykoB
51-I'-22 (TY 38.105 1522-82)

Jnsa repMeTusanvu coefnHeHH, pabo- —
TaIOIIMX [IPH HANWYUHM Macesl H TOIIMB
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Tabnuya 113.2
I'pynnel yCJAOBHI IKCIUTYaTALMH META/UIHYECKHX H HEMETALIHYECKHX
HEOPraHM4eCKHX NOKPHITHI B 3aBHCHMOCTH OT aKTHBHOCTH aTMocephl

I'pynna Kareropus Knumarnueckoe HCIIONHEHHE
1 1,21 TC
3,3.1 YXJII(XJI), TC
4 KpoMme YuT
4.1 Y, YXJI (XJI)
2 1.1,2,3, TC
21 TB, T, O
3,3.1 TB, T
4,42 TB, O, M, T™M, OM
3 1 TC
1, 1.1,2,3; Y, YXJI (XJT)
4 1.1 TB, T, OM, TM, OM
Mema.rmua*auuﬂ — TIOKPBITHE NOBEPXHOCTH ACTAIN paciuiaBJICHHBIM

METaJlIOM, PaclbUIEHHBIM CXaThIM BO3lyXoM. [IpeumylnecTBoM 3TOro
METOJ/a 3aIIUTE METAJIa ABJIACTCA TO, UTO MOKPEIBATh PACIUIABOM MOMHO
yXke CoOpaHHbie KOHCTPYKLMH. HecoBeplieHCTBO METOA 3aKII04aeTCA B
TOM, YTO HOBEPXHOCTh NPH METAIUIU3ALMH [OIy4aETCs LIEPOXOBATOH.

MeTantH4eckue NOKPHITHS MOKHO HAaHOCUTH TAKXXe IIOCPEICTBOM IHb-
dy3un MeTajIa TOKPHITHSA B OCHOBHOM METaJUl (aIMTUPOBAaHHE, CHIHLHM-
POBaHUE, XPOMUPOBAHHE), & TAKKE CIIOCOOOM IJIAKUPOBAHHS, T. €. HAJIOXKE-
HUS Ha OCHOBHOM MeTaJIjl TOHKOTO CJIOf 3aIMTHOTO MeTajia (bumeramt) u
3aKpETIEH s €r0 METOAOM Topsiuei MPOKaTKH (HalpuMep, Kele30 — Mea-
HBIH CIIIaB, JIOPATIOMUHUM — YHCTHIA aITIOMMHKMH).

Dochamuposarue COCTOUT B IIOJyYEHUH HA H3/IEIHH TIOBEPXHOCTHOH
IJIEHKH M3 HEPACTBOPUMBIX COJIEH XKejle3a WM MapraHua B pe3yiasTare 1o-
IPYXEHUS METaJUla B FOpAYHME PACTBOPBI KHCIBIX tdocdaTos rxene3a HIH
Maprasra.

JlakokpacoyHble IOKPBHITHS O00€CTIEYMBAIOT MEXaHHYECKYI0 3alIUTy
MeTaJljla [UICHKOH M3 Pa3JIMYHBIX KPACOK M JIaKOB. BaHHBI, paKOBHHBI, [ie-
KOpaTHBHbIE H3AETHS M1 3alMThl OT KOPPO3HH MOKPBIBAIOT 3MANIBIO, T. €.

HAIUIaBJIAIOT Ha MeTaut npu remneparype 750...800 °C paznuunbie KOMOU-

HalWH CHJIMKATOB.

[1pu BpeMEHHOI 3aIUTE METAUIMYECKUX H3EIUH OT KOPpO3uH (TpaHC-
HOPTHPOBAHHUH, CKIIaJUPOBAHUH) UCIONB3YIOT AJIs NOKPHITHS METallla He-
BBICBIXQIOL[ME Maciia (TEXHHYECKUH Ba3esuH, JIaK 3THHOJIb), & TAKXKE MH-
THOUTOPHI, T. €. BELIECTBA, 3aMEUIAIOIIHE NPOTEKAHNE PEAKIMU (HMTPHUT
HATPHSA C YIIEKUCIIBIM aMMOHHEM, C YPOTPOIIMHOM, HHTMOMTOPHY10 OyMa-

Ty 1 Ap.).

Buovl 3auyumnsix nokpsimuii cmanei u Opyzux Memanioe

Ilepeuncnennpie B Tabdn. [13.3-113.10 NOKpBITHS ABIAKOTCA 3allMT-

HBIMH.

Cranu ¢ npezpernoM npousoctd Beime 1400 MIla nuHKOBaHHIO HE MO~
JIEXAT; CONPOTHBICHHE HCTHPAHHIO NOKPHITHS c1aboe, Ui MOBEPXHOCTEN

TPEHUA HEIIPUMEHUMO.

Tabnuya 113.3

IuHKoBOE MOKPHITHE (AHONHOE N0 OTHOMIEHHIO K YePHBIM MeTajllIaM)

Mapxka

OfnacTe NpUMeHEHUs

CaoiicTBa

116, L9 (rpynne! 1-3)

3anura OT XMMHYECKOH
KOPpO3HH

Vnyuniaet CBUHYH-
BaEMOCTb JeTaleit

116. doc. nkm., {12. poc. nx.
(rpyrmmer 1-7)

JexopatuBHas 3al1uTa
cTajieit

docdarupoBanme
TIOBBILIAET CTOMKOCTD
TIOKPBITHS, HO MaJIo
BIIMSET HA IPOYHOCTh

L13. xp. (rpymmet 1-3)

VnyuqiieHue CBUHYH-
BAEMOCTH aJIFOMUHHSA
U €ro CIUTaBOB

XpomarHas IeHKa
MEXaHHYECKH HENPOY-
Ha, HECTOHKa pH
KOHTaKTe C pyKaMH

116. xp. xaku, L]18. xp.
(rpynmst 1-7), LI6. xp. 4. —
I118. xp. 4. (rpynmnst 1-5)

JlexoparuBHas 3amuTa
cranen

XpomMaTHas TJIeHKa
HeCTolKa IIpY KOH-
TaKTe C pykamu 0e3
[IpOMAaCIMBaHUA

I[Ipumepsl 0603HAUEHHUS:
L[MHKOBOE TONIIMHOK 6 MKM C OECLBETHBIM XPOMAaTHPOBAHHEM

L16. xp. Oue.
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[uuakoBoe TOMIHMHON 15 MKM C XpOMaTUPOBaHHEM XaKH —
I115. xp. xaxu.

[{uHKOBOE TONMIIMHOK 9 MKM C pajly>KHBIM XPOMAaTHPOBAHUEM H MOCIIE-
JIYIOIIMM HAHECCHHEM JIAKOKPaCOYHOro MOKpHITHA — L19. xp. nkim.

[{uHKOBOE TONIIMHON 6 MKM, OKCHUJHPOBAaHHOE IO YEPHOTO I[BETA —
116. okc. 4.

Tabnuya [13.4
XpoMoBoe NOKpPBITHE (KATOTHOE HO OTHOLICHHIO K CTAJIAM,
AJIOMHHHIO M IIHHKOBBIM CIIaBaM, 3a1HIIAOLEEE HX MEXAHHYECKH)

Mapka O6sacTe NpUMEHEHHS CgoiicTBa
M9.H6.X60 M24. 3anuTHO-JEKOPaTUBHOE MHuKpoTBepnoCTh
H12.X61 ITO CTaNy, BT cBemio-cepriit | 7400...10800 MIla

W YEPHBIH (TBepnoe)
XTB18 (rpynna 1) 3aIIHUTHO-JEKOPaTUBHOE MuxkpoTBepaoCcTh

2900...3400 MIIa

IMpomuTka NoBkILIAET
KOPPO3HOHHYIO CTOH-
KOCTb MOKPBITHS

Mo aJIKMHUHHUIO U CIlJIaBaM

3aH.lPITHO-,HeKOpaTHBHOC o
TUTAHY # CILUIaBaM

XtB9 (rpynns! 1-8)

CMadMBaEMOCTh XPOMOBOTO IOKPHITUS NPHUIIOAMH IUIOXast, Maika 3a-
TpyAHEHa, AeopMHpOBaHHE MaTepHaIa HCKITIOUEHO.

IIpuMeps 0603HaYECHHUS:

Xpomosoe tomuuHoH 0,5...1,0 MxM, bnecTaniee, ¢ MOACTIOEM HUKEIIb-
cuia tomuuHon 9 MmkM — Hemn9. X. 6.

XpomoBoe tommuuo# 0,5...1,0 MxM, ¢ moacrmoeM mMoOayOIeCTAIIETO
HUKeJIS TONIIMHON 12 MKM, IOTy4aeMoe Ha CaTMHHUPOBAHHOH MOBEPXHO-
ctd — ctH. Ho612. X,

XpomoBoe TommuHo# 0,5...1,0 MM, OnecTsiiee ¢ MOACIOEM MeNH
TONMIIHMHOM 24 MKM M [ABYXCIOHHOTO HHKENS TONIIUHOH 15 MKM —
M24. Hn.15. X. 6.

Xpomooe Tommuuoi 0,5...1,0 MxM, bnectiiiee, ¢ moacaoeM MeEOH
tonmuuoi 30 MKM M TpPEeXCIOWHOTO HHKENs TONIIMHONK 15 MKkM —
M30. Hrl5. X. 6.

XpoOMOBOE ABYXCIOWHOE TOMIMHON 36 MKM: «MONOYHOE» TOJIIMHON
24 MM, TBepoe TOMmKMHON 12 MkM — X136; XMon24; X12. Ts.
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Tabnuya I13.5

OnoBsiHHOE MOKPBITHE (KATOAHOE MO OTHOLWIEHMIO K CTAJIH
B aTMOC(EPHLIX YCIOBHSX, AHONHOE BO MHOTHX OPraHMYeCKHX cpeax)

Mapxka

O61acTh NPpUMEHEHHS

CaoiicTea

H6.06, H12.09 |3amuTHOE NOKPHITHE 1101

nakKy 1o CTaly: 1oJ 3a-
($hOpMOBKY B NOOKIE 171aCT-
MAacChl ¥ pE3UHBI

B KOHTaKTe CTalH ¢ MEALIO
00nagarT CTOHKOCTBIO K BO3-
JECHCTBHIO CEPOCOAEPKAILUX
COEeIUHEHHH

0-C6, O-C12, |3aumuTHOE MOKPHITHE Mo cpaBHEHHIO C YHUCTO ONO-
O-Bu6, O-Bul2 |cnnaBaMu 0I0BO — CBHHEL, | BSHHBIM [IOKPHITHEM HMEIOT
OJIOBO — BUCMYT MEHBIIYI) CTOHKOCTh

Pabouas Temneparypa — no 200 °C; xoporuas 3J1eKTPOIPOBOAHOCTD
11-1078 OM-M; cBOMCTBA TIEHKH 3aBHCAT OT COCTaBa JNEKTPOJIUTA.

IIpumepsr o603HaYEHHUS:

IToxpeITHE OJOBSIHHO-CBHHIIOBLIM CIIIABOM C MAcCOBOM HOJIeH 0J10Ba
55...60 % TonmmHO# 3 MKM, omnaBnenHoe — O-C (60) 3. om.

TIokpbiTHE OJOBSHHO-CBHHIIOBEIM CIUIABOM C MAacCOBOH IOJIEH ONO-
Ba 35...40 % TonuIMHOM 6 MKM, C ITOACIOEM HHKENISA TOIIIMHOH 6 MKM —
H6.0-C(40) 6.

OnoBsHHOE TOMIMHOMA 3 MKM, KPHCTALIHYECKOE, C OCIENYOMUM Ha-
HECEHHEM JIAKOKPACOYHOT0 NOKpbITHI — O3. Kp. JIKI

Tabnuya I13.6
Mennoe nokpbITHe (KATOIHOE 10 OTHOWIEHHUIO K CTAJIH,
aJIOMMHHIO, MATHHEBBIM H IIHHKOBBIM CILIABAM)

Mapka O6nacts NpUMEHEHHS] CpoiicTBa

M9.M-06, IMoncmoit moxpeITHH
M9.M-021 HHUKEIEM, XpPOMOM,
(rpynmnst 1-6) | 00BOM 1O CTanu

O6nagaeT xopoulei CBA3LIO C OCHOB-
HBIM METAJIJIOM, IOBBIIAET MOBEPX-
HOCTHYHO 3JIEKTPOHPOBOIHOCTD

IIlpumep o6o03HAYEHHA:

Mennoe TomuuHON 6 MKM, OiecTaiee, TOHUPOBAHHOE B CHHHMI LBET,
C IIOCNIENYIOMIUM HaHECEHHEM JTaKOKPACOYHOTO MTOKPLITHS — MO. 6. TH. cH-
HUI/TIKIL.




Tabnuya I13.7

KaxMHeBoe MOKPLITHE (AHOTHOE [0 OTHOIIEHHIO K CTAJIH)

Mapka

O6aacTb IpUMEHEHHs

CsoiicTBa

Kn30...Ka40 (rpynmsl
6—8, 1j11 TOKOIPOBOAS-

JexopaTuBHAs aHTH-
KOpPO3HOHHAS 3aIlUTa

IIpoudHas cBA3b CO
CTaJIBI), XOPOLLIHE aHTH-

Xum. H6. M3. Kn6
(rpynmet 1-4)

wux peraneit), Knl8. xp. |cranen (hpHUKLMOHHBIE CBOHCTBA
(rpynmel 6-8)

H6. M3. Kn6, [Moeelmenne naseMoctyt | [IpouHas CBsI3b ¢ amio-
H9. M3. Kal5, ATIOMHHUS ¥ €r0 CIUIaBOB | MUHHUEBBIMH CIUIaBaMH,

TIOBBIILIAET CTOUKOCTD B
MOPCKOM KJIIMMATe

H66, H69, H12
(tpynmsl 1-6)

3amuTa MeId 1 CIIIaBOB

HeBricokas NpOYHOCTH
Ha UCTHpaHHE; IIpelo-

XpaHAeT OT OKUCIICHHS
Ha BO3IyXe

Iipumep o603HAUECHHUS:
KaaMueBoe TONIMUHON 3 MKM, C TIO[CIIOeM HUKENS TONIIHHOM 9 MKM,
¢ mocrnenyolei TepmooGpaboTkoit, xpomaruposannoe — H9. Ka3. . xp.

Tabnuya I13.8

HukeleBoe NOKpbITHE (KATOAHOE O OTHOLIEHHIO K CTAJIH,
AJIOMMHHIO ¥ [HHKOBLIM CILIaBaM, 3AIMMINAET HX MeXaHHYECKH)

Mapxka

O6nacTb
NpPUMEHEHHS

CpoiicTBa

H3-He6, H9, H12, H15 (mna
KOPPO3HOHHO-CTOHKOH CTa-
1, rpynmnsl 1-6)

TloBrIIIEHHE W3-
HOCOCTOMKOCTH
10 KOPPO3HOHHO-
CTOHKHUM CTaIIM
Y TUTaHY

CTOMKOCTE IPY TOBBILIEHHOH
TemmnepaType (paboyas Teme-
parypa 1o 650 °C), xopouiue
IEKOpPaTHBHBIE CBOCTBa

H9, H12, H18 (mns ymiepo-
JUCTOM cTanu, rpynnsl 1-6)

3amuTHOE NO
Meau

Koppo3HoHHas CTOHKOCTE
BBILLIE B MHOTOCTIOHHBIX T1O-
KPBITHAX

H18, H24 (rpynms! 1, 2);
H9. M15. gu. (rpynmns 1, 2)

3amuTHoe 1o
ATIIOMHHHIO

VnoenerBopurTenpHas H3HOCO-
CTOMKOCTH

Oxonuanue mabn. 113.8

Mapka Obnacts CeolicTBa
NPAMEHCHHS
H6. 9, H61. 8 (rpynnet 1-3), | 3amuTHO-AC- IToBbImeHHBIE TBEPAOCTD U

M6.H6.6, M18. H6. 12,
M15. Hu (rpynmnst 1-6),

M3. Hy (a5 KOppO3HOHHO-
CTOMKO# cTanu, rpynne! 1-6)

KOPaTUBHOE MO
crany; 6apeep-
HBIH CJIOH 1Tof
MOKPBITHS 30510~
TOM H cepeOpoM

H3HOCOCTOUKOCTD, IPUTOTHO
JUTA IOBEPXHOCTEH CIOKHOM
(hopME1, MUKPOTBEPIOCTh
GrecTsLIEero MOKpHITUL
4400...4900 MIIa

H6. 6, H6. 9, H6. 12,
0-H12 (rpynmsr 1-6);
M9. H6. 9, M9. Hb. 15,
M9. H6.30 (rpynms 1-6)

Ilo Menu u crna-
BaM; 10 LIMHKO-
BBIM CILJIABaM

HedopmupyemocTs netanen
C TIOKPBITHEM OrpaHHdeHa

Iokperrus H3-H6 (rpynmet
1-4), X918 (rpynms! 1-8)

Jluis TuTasa u
CILTaBOB

Hdedopmupyemocts neranei
C MOKPBITHEM HE JOIYyCKaeTCs

IIpumepsr 0603HAYECHHUS:
Huxkenesoe TonuuHoMi 12 MkM, GecTailee, nonydaeMoe Ha BUOpoHaKa-

TAaHHOM IIOBEPXHOCTH C MMOCIENYIOIUM nonuposaneM — B6p. H12. b.

Huxenesoe TommuHoi 15 MM, Gnecramee, nNogy4aeMoe U3 JIEKTPO-

nura GreckoobpazoBarenem — Hé6. 15.

Tabnuya I13.9

XHMHYeCK0e HUKeIeBoe NMOKPbLITHE

Mapka

Obnacts mpUMEHEHHS

CaoiicTBa

Xum. H6 (rpymnst 1-6);
Xum. Hre6, Xum. HTBY,
Xum. HrB15 (rpymmet 1-6);

Ilo Mmenu

Teepnoe mokpeITHE
(MHKpOTBEPAOCTH 10
11 000 MIla)

Xum. H6, Xum. H12 —

I1o anroMuHHIO U CIUTA-

Xum. H18 BaM

Xopoluue 3alMTHbIE U
J€KOpaTUBHbIE CBOHCTBA

H9, H18, Xum. H6,
Xum. H15 (rpynmst 1 — 6)

JIns NOBBIIEHHUS JNEKT-
PONPOBOHOCTH cTane, | (6,8...7,3) - 1077 Om-M
TUTAHOB U HX CIUIaBOB
TIOJ] CBapKy M Maiky

DNeKTpOCONpPOTHBICHHE
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IIpumep ob6o3HaYEeHHUS:
XMMHYECKOE HHKEEBOE TOMIHHON 9 MKM, rHAPOGOOH3HPOBAHHOE —
Xum. HY. I'px.

Oxcuouposanue — 3alluTa OKCUAHBIMH IIJIEHKaMu. J[J1d 3TOTo ecte-
CTBEHHYIO OKCHIHYIO IIEHKY, BCEIIa MMEIOIIYIOCS Ha METalle, JENIaloT
Oonee MpoYHOH B pe3ynsTaTe 06pabOTKH CHIBHBIM OKHUCIHTENIEM, HAlIpH-
Mep KOHLEHTPUPOBAaHHOH a30THOM KHMCIIOTOH, pacTBOpaMH MapraHueBoOM
WJIM XPOMOBOM KHMCJIOT M UX coneH. YacTHBIM CilydaeM OKCHOMPOBaHMs
ABJISETC BOPOHEHHE CTAIH. B 3TOM ciyuyae Ha ITOBEPXHOCTH TaKKE CO3-
Jla€TCs OKCUJIHAA [UIEHKA, HO 60oMee CIOKHBIMH IPUEMAMH, CBA3aHHBIMH C
MHOTOKPaTHOHM TepMH4ecKoi ob6paborkoii npu Temneparype 300...400 °C
B IPUCYTCTBUH JPEBECHOTO YIIIS.

AHOOHO-0KUCHOE NOKpbIMUe — 3aLUTHOE NIOKPHITHE INIEHKOH OKHCIIOB
OCHOBHOIO MaTepHaja, NOIy4eHHOH B anekTponuTe (Tadm. 3.10).

Tabnuya 113.10
AHOIHO-OKHCHOE MOKPbITHE

Mapxka O6nacTe NpUMEHEHHUS CeotictBa

3amuTHO-fekopaTHBHOE | AH. OKC. TB. IpM.—
IO CTaJI4; 3aIUTHEIE AJIs1 | IOKPBITHE OKHC-

AH. Okc. xpom. rdx,
AH. Oxc. XxpoM (rpyrnsi

1-4), AH. Oxkc. T8 (rpynmnsi JJIEKTPOU3OIALMHU [0 HOE, IONY4YeHHOe
1-8); AH. Okc. 3u3. mpm, ATFOMHHHIO cnoco6oM aHOAHOTO
AH. Oxkc. 3u3. rdx (rpynmnsi OKHUCIIEHUs!

1-4)

XuMm. Okc. npM (rpymnsl 1-4) | XumHueckoe OKHCHOE T10- | 3aIMTHEIE CBOHCTBA
(BopoHeHue) KPBITHE [UIEHKOH OKHCIIOB, | HIOKPBITHS HEBBICO-

TIOIYYEHHOH B pacTBOpax | KHe, IpH IpoMaciiu-
LIENOYEeH, KHCIIOT, CoJlei BaHUH YIyYlIarOTCs

XuM. Oxc (rpymmna 1), ITo Menu u crinaBam 3amuTHOE

Xum. Oxkc. rdyx (rpynmnet 1-4)

IIpumeps 0603HaUYeHHUS:

AHOIHO-OKHMCHOE TBEPIOE, HAMOJIHEHHOE B PACTBOPE XPOMATOB — AH.
Okc. TB. Hxp.

AHOIHO-OKHCHOE IEKTPOU3OIALMOHHOE C MOCIEAYIOLUINM HAHECEHH-
€M JJaKOKPaCOYHOTO NMOKPBITUA — AH. OKC. 9H3/IKII.

AHOIHO-OKHCHOE TBEPAOE, MNPONMUTAHHOE MaciioM — AH. OKC. TB. TIpM;

38

AHOIHO-OKHCHOE, IOTy4aeMOe Ha IITPUXOBAHHOM IIOBEPXHOCTH — AH.
Okxc. mrp.

AHOIHO-OKHCHOE, OKpAalllEHHOE 3JIEKTPOXUMHYECKHM CIIOCOO0M B
TEMHO-CepBIA UBET — AH. OKC. DJ1. TEMHO-CEPBII.

AHOIHO-OKHCHOE, TIOTyYaeMOe Ha XHMUYECKH [IOJIMPOBAHHOI TOBEpX-
HOCTH, OKpaLIEHHOE XMMHUYECKUM CIIOCOOOM B KpacHsIi 1seT — AH. OKC.
XII. KPaCHBIH.

AHOZIHO-OKMCHOE, TIONy4YaeMoe B 3EKTPOIHTE, CONEPXKAIIEM XPOMO-
BBIH aHruApuI — AH. OKC. XpoMm.

AHOIHO-OKHCHOE, TTONy4aeMOe B 3NIEKTPOJIUTE, COAEPKAIIEM IABENe-
BYIO KHCIIOTY M COJIM THTaHa, TBepaoe — AH. OKC. 3MT. TB.

AHOIIHO-OKHCHOE, NOydaeMOe Ha MaTHPOBAHHOM TOBEPXHOCTH B 3NIEK-
TPOJHUTE, COAEpX alleM OOPHYIO KHCIIOTY, XpOMOBbIi aHruapHun AH. OKC. 3MT.

Lloxpvimus 6nazopoonsiMu Memaniamu OGBIYHO ABASIOTCA KATOIHBIMH
10 OTHOLIEHHIO K IMOKPBIBAEMBIM MaTepuanaM H, Oymy4d KOPPO3HOHHO-
CTOMKHMMH, 3alIMUIAI0T HX MEXaHHIECKH. VICTIONB3YIOTCS TakxkKe J1MeKTpH-
YECKHE U JEKOPATHBHBIE CBOMCTBA MOKPHITHIA.

IIpumeprr 0603HaUYeHUS:

3010TO€ TOMIMHON 1 MKM, oNly4aeMoe Ha IOBEPXHOCTH JIETaHU IOCIE
anMasHoH o6paborku — anm. 3xl.

Cepebpsanoe TOMIMHON 9 MKM, C MOACIOEM XHMHYECKOTO HUKEIEBOTO
HOKPBITHSA TOMMHON 3 MKkM — XuM. H3. Cp9.

ITokpeITHE 3010TOHHMKENEBEIM CILIABOM TOJIIMHOMN 3 MKM, € TIOACIOEM
HUKens TomuuHoM 3 MM — H3.3n3 (98,5-99,5) 3.

IHoxpbITHA NaKOKPACOYHBIE

Knaccupuxauus nokperruii ycranorinena TOCT 9.032-74 (ta6a. I13.11).

TpeboBanus k dakType MOKPBITHIA TTOBEPXHOCTH:

— IMaJKye MIsHieBble — I

nonyriasHuessle — 1T

— nosmymaroBeie — [1M;

- MaToBEIE M;

— pMCYHYaThIe («MOJIOTKOBEIEN);

— penbedHbIe (KIIarpeHsy).

Hns makokpacounbix mokpeiTHit mo T'OCT 9.104-79 ycraHOBIEHBI
TPYNIIBI YCIOBMHA 3KCILTyaTallMi B COOTBETCTBHH C MAKPOKIMMATHIECKHMH
paiionamu o 'OCT 1515069 (ta6a. I13.12).



Tabruya I13.11

Knaccol 1ako KPacOYHOI'0 NMOKPLITHA

Tabruya I13.12

I'pynnsl ycj10BHH KCOIYaTalHH JIAKOKPACOYHBIX IIOKPLITHH

Knaccer O6nacts IpUMEHEHHS Pasmep 06paboTaHHBIX TOBEPXHOCTEN
11, ITI, |[ns OCHOBHBEIX IIOBEPXHO- Kpyrsbie (ITyabTel, CTOMKH, CTAHH-
v CcTeil, ONpEeAENSIOIMX BHEI- | HBI); CPEHKE (CUETHDBIE MALIUHbI,
HU} BUJ NpubOpa M HAXOMs- | HACTONbHBIE NPHOOPH); MenkHe (Obl-
[LUXCS B 30HE NOCTOSHHOTO | TOBBIE, ONTHYECKUE, MEHULIMHCKIE
3PUTEALHOrO BOCIIPHATHS npubopbL)

IV, V |Jlna noBepxHOCTEH, I0- Kpynusie (1uThl); cpenHue (3anucel-
MaJarolIuX B MONE 3pEHUs BAOIIHe IPUOOPEI, HOTCHIHOMETPHI);
orepaTopa HeperyasapHO MeIKHe (MAaHOMETPEI, peJie)

V, VI [Toxe Cpennue (MeTeonpHOOpHI), MENKHE

(anMaHOMETpBI, PETYIATOPE] TEMIIE-
paTypsl U T. I1.)

KpynHele (BaroHHbIE BECH], pafapHEIe
YCTpOMCTBA M T. II.)

VII JLiis MoBEpXHOCTEHN aBTO-
MaTH4ecKUX mpubopos,

B 06CIy>XMBaHHH KOTOPBIX
4eJIOBeK HE MPUHUMAET
y4acTHs

I'pynna Kareropug pafioHa SKCITyaTaliu Knumarnyeckoe vcrionHeHue

1 YMepeHHBIH y2

2 Y1

3 VXJi4
4 BS

1 XonoaHbli XJI1
2 XJ12
3 YXJl4
4 B5

1 Tpornyeckuit T1

2 T2

3 T3

4 BS

1 Mopckoii OM1
2 OoM2
3 OM3
4 B5

CranjapT ycTaHaBlMBaeT TpeOOBAHHA K OKDAUIMBACMbIM INOBEPXHO-
CTSIM TIO LIEPOXOBATOCTH: OT Ra 4 (knmacc I, rmy6oxomarossie) fo Rz 320
(knacc V) u momyckaM miiockocTHocTH: oT 1,5 M (kmace III) no 4 MM
(krace V). TlorpemHocTy MoBEpXHOCTH Anst knacco VI u VII He HopMu-
pyroTCs.

Bo3MO)XKHA TOATOTOBKA MOBEPXHOCTH NyTeM (ocdaTHpoBaHUs, nac-
CHBUPOBaHHS, XAMUYECKOTO U aHOJHOIO OKCHANPOBAHHUS, TPABICHUA WK
MEXaHUIECKOH OYHCTKH.

O6mue TpeGoBaHUs K BHIOOPY JaKOKPACOYHBIX IMOKPBHITHH IO AEKO-
patuBHEIM cBoiictBaM comepxuT ['OCT 23852-79. Hucno OCHOBHBIX
LIBETOB B CXeMe I[BETOBOTO pelreHus — He 6onee 3. CoueTanue LBETOB
3KBHBAJICHTHOE, HATIPUMED CBETIIBIHA CEpO-3€NeHblit 352 + cepo-3eeHbIi
365, WM POICTBEHHO-KOHTPACTHOE, HalpuMep CIOHOBas KOCTh 229 +
+ cepo-3enenslit 365. [Tocne yka3aHus [BETa AaH HOMEP IIBETOBOTO 3Ta-
noua (taba. I13.13).
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Mapku # XapaKTePHCTHKH JIAKOKPACOYHbIX IIOKPBLITHI

Tabnuya I13.13

Mapka

CaoiicTBa

IIpumenenue

LiBeT

Omans [1D-115 (ITOCT 6465-76)

Hanecenue sManu Ha nmoeepx-
HOCTb — ITHEBMOPACIIBIIEHHEM
WM KUCTBIO, BpeMs CYHMIKH 12 u
(c HarpeBoM zio 105 °C — 1 )

715 IOKPBITHS IPEABAPHTENBHO 3arpyH-
TOBAHHBIX METAJUIHYECKHUX U AEPEBIHHBIX
TIOBEPXHOCTEH, NISTHLIEBEIE, KJIacC — 10
111

benelii, GexeBbIH, KenTsIi, rony6oit 451, rony6oit
453, cunuii, QUCTAIIKOBEIH, 3€JIEHBIHA, TEMHO-
3eNIEHBIH, KPAaCHO-OpaHKEBBIH, KPAaCHBIH, KOpHU-
HEBBIHA, CEPRIH, cepo-romyboi, TeMHO-ceprlit 894,
TEMHO-cephIl 896, uepHEIit

Omans [10-218 (TOCT 21227-75)

Topsaueit cyuiku (I'C) u xomoaso#
(XC); noBelLIEHHAs IOXAPOCTON-
KOCTh — [JIMHA 3aTyXaHHs [iame-
HH1 +60 °C

To xe

Benelit, cBeTO-3€1€HOBATO-KENTEIHA, 6neqHO-
XENIThIH, KOPHYHEBO-OPAH)KEBBIH, CBETIIO-TONY0OH,
cBeTno-cepblil (XC) U 3eeHOBATO-XENThIH U
ceeTno-cepslit (I'C)

Jlaxk I'D-95 (I'OCT 8018-70)

Otmnnyaercst BHICOKOH aneKTpuye-
CKOM IPOYHOCTBIO — 10 70 KB/MM,
YAENBHOE MEKTPHUECKOE COMpPO-
tusnenue 10'2 OmM'm

11 3neKTpou30aMH (TIPONHTOYHEL)

CaeTnio-6exeBblid, KOPHYHEBEIH, CBETIIBIH cepo-
3€JIEHBIH, CEPO-3€JIeHbIH, CHHE-3€IIEHBIH, CEpHBIi,
Cepo-cepebpUCTEIH, TEeMHO-CEPEI, KPEMOBBIH

Bmans DI1-91 (TOCT 15943-80)

DNeKTPUUYECKOE CONPOTHBIEHHE JI0
10'3 Om+M; pabouas Temneparypa
no 180 °C

J1s1 31eKTPOH30MLHOHHOTO TOKPHITHS
neTanen

ITpo3paunsIit

Omans 311-773 (TOCT 23143-83)

Croiikocts aMann B 40 % pactBope
ezfKoro Hatpa 2...8 u

J1114 3alIUTHBIX IOKPHITHH METAJIHYE-
CKMX IOBEPXHOCTEH, MOBEPHKEHHBIX AEH-
CTBMIO LIENOYEH, CTIUpTa, OEH3HHA U TIp.

3eneHbli H KPEeMOBBIH

Jlak OI1-730 (I'OCT 20824-81)

To xe

IIpo3paunsrit

Omane 3P-1118 (I'OCT 5971-78)

OJHOKOMITOHEHTHBIHN COCTaB Ha
OCHOBE 3IOKCHAHBIX 3QHPOB

Jns oxpacku mpu6OpPoOB, paboTarouKX B
KJIMMaTH4eCcKuX ycnoBusax Y2, T2, YXJI2,
X2

UepHEIH, 3aLIMTHEIH, CBETIO-CEPRIH, CEPHIi, TEMHO-
cephlit

Dmans AK-1102 (TY 6-10-1408-78)

[ToBepxHocTh MartoBas, I1 kiacc

J1s1 IOKPEITHS LIKan npuGopoB

bensii, rony6o#, KpeMOBBIH, CaNaTHEIH, CBETIIO-
3eJIEHBIN, CepBIH

Omane AK-194 (TVY 6-10-901-75)

B TPOMMHYECCKOM HUCITOITHCHHUH

To xe

Benrwrit
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ITPHJIO’KEHHE 4

BCIIOMOTIATEJIbHBIE MATEPHAJIBI

B kauecTBe BCIOMOTrAaTENbHBIX MAaTepHAIOB IS YMEHBIUCHHS H3HOCA
nap TpeHus NPUMEHSIOT cMa3ku (Tabi. I14.1).

JINs W3rOTOBJIEHHS MPOKIAAO0K, KOMIEHCHPYIOIMX U3MEHCHHS reoMe-
TPHUECKHX TAPAMETPOB COSAMHEHHH, MPUMEHSIOT IPOKIIAI0YHbIH KapTOH,
I IOTOJHHTEIPHOTO KPEIUIEHUs 3JIEKTPOPaIHOdIEMEHTOB, OOMOTOK
TpaHc(pOPMATOPOB, IOPTOB BBOJA-BHIBO/A HCIIONB3YIOT KAIPOHOBYIO HUTH
(rabmn. 114.2).

IIpumeps 0603HaYeHHU:

Kapron npoxnagounsiit A0,5 TOCT 9347-74, pynon 800 — kaproH
TIPOKIIAIOYHEIH MPONMTAHHbIH (A), TommuKa 0,5 MM, B Py/IOHE [IHPUHOH
800 mMm.

HuTs kanporoBas, 6nectsmias 6,7-A, copr 1 OCT 6-06-C1-83 — Hutsb
KaTpOHOBas I TEXHUIECKHUX H3/ieNui, GnecTsimas, MTMHelHas III0THOCTD
6,7 Tekc, 6e3 BoxHOM 00paboTkH (A), copt 1.

B KkayecTBE BCIIOMOTATENBHBIX MATEPHANIOB IIPUMEHSIOT TaKXKe TICHO-
matepuansl. [leHomomuypeTaH 31acTH4HBIM 3Bykomomtomjarommi (TY
6-05-1976-84) u Heorneomacuweld (TY 6-05-1897-80) mapox 40HO,
75HO, 165HO BroimyckaeTcs B BHIE JUCTOB M IMOJIOTHA TOJIIHHOH
4...300 MM ¢ kaxymeiics miotHocThio 20...40 Kr/m>. PasMeps! TMCTOB 10
2000%4000 mm. IIpuMensieTca B KayecTBE MarepHasa AJis IbLIE3alluT-
HBIX YIUIOTHEHHH, aMOPTH3aLMOHHBIX NIPOKJIAA0K U MOKPBITHH, HaKJIEH-
BaeMBIX Ha JETAJIH.

Ilpumep o603HaYEeHHUS:

Ienononuyperan smactudseld 40HO no TY 6-05-1897-80, muct
6x500x1000 MM — TIEHOIIOJIUYPETAH 3JIACTUYHBIA HEOTHEOIACHBIM MapKH
40HO.

Tabnuya I14.1

Mapku, cBOjicTBa M NPHMEHEHHE CMA30YHbIX MATEPHAIOB

Mapka CaoiicTBa

Ipumenenne

Bas Ma3b

Cmaska OKB-122-7 (TOCT 18179-72), xopuuHe- | Xopoinas KOHCEPBaLMOHHAs CIIOCOGHOCTD

JI7st IepHOANYECKOTO CMa3bIBaHUs IPHOOPOB U MEXaHU3MOB
(mepuog — 10 ner)

Kas JeiTasl, CBETJIO-KOpU4YHEBasA Ma3b 3amuTHasA CIocoOHOCTD

Cwmaska LIMATHUM-202 (TOCT 11110-75), msir- | Xopolias KoIouAHas CTa0HIBHOCTb, BOAOCTOHKOCTE, To xe

Jiasi MArkasi Masb (mo —80 °C)

Cmaska BHUU HII-274 (TOCT 19337-73), cBet- | Xopolue XapakTepPUCTHKH NPH HU3KOH TeMueparype | [l cMasbiBaHHA BRICOKOCKOPOCTHBIX IaPUKOTIONIIHMITHHKOB,

a TaKoKe MpH BEICOKOM BaKyyMe

Cmaska BHUHM HII-502 (TY 38.101771-79)

ViensHoe 06beMHOe conpotusienne 1:10'20m cm,
SIEKTPHUYECKas IPOHHOCTE 5...6 KB/MM

HHH CMa3bIBaHHA CKOJIb3ALINX, cnaboTOUHBIX QJICKTPHUYECKHUX
KOHTaKTOB

Cwmaska BHUU HII1-263 (IOCT 16862-71)

Pa6ouwnii naTepsan temneparyp —50...+100 °C

Jlnst cMa3pIBaHUS pe3bOOBBIX COETMHEHUH

Cwmaska BHUU HII-290 (TY 38.101880)

Pa6ouwuii nutepsan remneparyp —20...+100 °C

Jing cMassiBaHUsA ONpaB 0OBEKTHBOB KMHO- M (poToanmnaparypsl

Cmaska BHUM HII-299 (TVY 38.101324) To xe

Jlist cMa3BIBaHUS MEXaHU3MOB [IaHAPAMHPYIOLIMX yCTPOHCTB
KHHO- ¥ (OTOanmapaTypsl

Cmaska mutdeBas miactudeckas [IMATHM-201 | Xopoinas 31€KTpONPOBOAHOCTD
(TOCT 6267-74)

Jlis cmaseiBaHus pruOopoB mpu temneparype —60...120 °C
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Tabnuya 114.2
Mapku, cBoiicTBa M NPHMeHeHHe NPOKIAJOYHBIX MATEPHAJIOB

Mapxka CaolicTpa ITpumenenue
Kapron npoknanounsiit ('OCT 9347-74), mapka A — | TomuuHa xapToHa, MMm: 0,3; 0,5; 0,8; 1,0; 1,5; ans mapkxu B JI14 yIIOTHUTENBHBIX MPOKNAN0K QIAHIEBBIX COEMH-
IpPONMTaHHEIA, Mapka b — HenmponuTaHHbIH taroke 1,25; 1,75; Brlmyckaercs B pyJaoHax wupuHoi 800 MM | HEHMH U T. IL.
HuTh KanpoHoBas M1 TEXHUYECKUX H3zemui” JlvneliHas MIOTHOCTh HUTH, TEKC (B CKOOKaxX — MpHGIU3u- JIns 3aKperuIeHHs MEeKCIOMHON M30S11MH, BHELIHUX
(OCT 6-06-C1-83) TeABHBIN OuameTp, MM): 3,3 (0,07); 5 (0,09); 6,7 (0,1); 15,6 |BEIBOAOB 0OMOTKM
(0,15); 29 (0,26); 93,5 (0,37); 187 (0,52); ynenpHas npod-
HocTh bnectsmeii HuTH 460...580 MH/Teke npu 6 = 19...32 %,
MatHpoBaHHOW— 382...412 mH/Texc npu 6 = 34 %

* U3roToBnseTcs U3 BOJIOKHA nonHaMuza [TA6, 6necTsiuas 1 MaTHPOBAHHAS — MT, TEDMOCTaGHIM3HPOBAHHAS H HeTepMOCTabHIM3HPOBaHHAS ¢ BONHON 00paboTkoii — B
U 6e3 Hee — A, BBICIIETO, 1-r0 U 2-r0 COPTOB.




IIPUJIO’KEHHE 5

MEXAHWYECKUE XAPAKTEPUCTHAKHU MATEPHAJIOB C OCOBBIMH CBOMICTBAMM
N PEKOMEHJAIINA 110 UX NPUMEHEHHIO

B Tex cay4asx, Koraa oGBIYHBIE MaTepUansl HE YAOBIETBOPSIOT YCIO-
BHSIM DKCIUIyaTaluy npoekTupyeMbIx ITY (paboTa B arpeCCHBHBIX Cpeaax,
B IIHPOKOM TEMIIEPATypPHOM IHANa30HE U 1p.), IPUMEHSIIOT MaTepUasl ¢
0coOBIMH cBOMCTBAMHU. MICIIOIR30BaHHE TAKMX MAaTEPHAJIOB TAKXKE I03BO-
JISET YMEHBILIUTh MacCy KOHCTPYKLHMHM, YTO 3a4acTylO SIBISETCS ONHHUM H3
IaBHEIX TPeOOBaHUH NPY MPOEKTHPOBAHUHU.

MeTanandecKkne MaTepHaJbl

ANIOMHUHHEBBIE CILIABHI, 00pabaTsIBacMBIC PE3aHHEM H JaBIIEHHEM, TIPS/
HA3HAYEHB! [UIS M3TOTOBJECHMS KOHCTPYKLMH Mano# maccel (Tabm. II5.1).

Tabnuya I15.1
AJIIOMHHHEBBIE CILIaBbI, 06pabaTbiBacMble pe3aHHeM H JaBJICHHEM
(I'OCT 4784-97)
TunoBble MEXaHHYECKHE CBOMCTRA,
Mapxa MIla O6nacTs MpUMEHEHHUS
CcruiaBa
(¢ 60’2 > 1 Tcp E/G 104 HB
AIIH 150 | 100 | 55 | — | 7,1/2,7| 320 |Hdetanu He HECYIIMX KOHCTPYK-
Ui
AII3IT |240|210| 90 { — |7,1/2,7| 800 |KneeBble 1 KIeMaHbIE KOH-
CTPYKLHHA
AMréM | 300|150 | — | — [ 7,1/2,7| — |CpennenarpyXeHHbI€ CBapHBIE

U THYTBIE A€TaIH

J1611 430|230(140|25017,1/2,7 (1310 | deranu cpenHel v MOBBIIEH-
HOIf MPOYHOCTH, 0bNIanaomue
¢naboit KOppO3UOHHOM CTOMH-

KOCTBIO

AKS 480 1380|125 — |7,2/2,7 {1 350 | BeicokoHarpy»>eHHEI€ LITaM-
[IOBaHHBIC U KOBaHbIE JIETATH

B96 670 | 630 | — | — | 7,2/2,7|1900| To xe

7123 6001540 85 | — |7,6/2,9| — |To xe, npu temMneparype 180 °C

XapakTepucTHKH Moy hadpuKaToB u3 AeOpMHPYEMBIX MATHHUEBEIX CILIA-
BOB, 00JIaIAIOLIMX YMEHBIIEHHOH MacCOMH, MpeICTaBeHs! B Tabn. [15.2.

Tabnuya I15.2
ITonydabpukars! u3 JepopMHpYyEeMBIX MAarHHEBBIX CIJIABOB
(T'OCT 14957-76)

Mapka Bz monyaGpukara Tunossie MexaHu4deckue cBoricrpa, MIla

clirasa Oy %02 | Tmu | To2 [ Ts Tep | O
MA2 IpyTku I'T1 400 | 110 | 40 | 60 | 190 { 160 | 100
MA2-1 ITmurer 'K 380 | 85 | 40 | 60 | 170 | 150 | 80
MA3 Tonocer T'TI 420 | — | 50 [ 65190 | — | —
MAS IpyTru 3 460 | 140 | 35 | 65 | 210 | 180 | 110
MAS Tonocer 60 | 190 | 150 | 80
MA9 [pyTku 340 — | — - | 150 | 90
MA10 Ionocet UC 46 - — | — 140 | 130
MA10 Mpyrku 3 u UC 54 24 | — | 100 280 125
BM65-1 [Mpyrku UC 470 | — | 75 | 125} 230 | 160 | 120
BM&65-1 [MTomoce UC 460 | 160 | — | — | — | 140 | 120

O6o0o3navenus: I'll — ropsuenpeccoBansrle, ' K — ropsuekaraHsle,

3 — 3akaneHusle, UC — HCKyCCTBEHHO COCTapeHHBIE.

CBoiicTBa TEpMHYECKHX YIIPOYHEHHBIX THTAHOBBIX CIITABOB, IIPU-
MEHSEMBIX AJISl U3TOTOBIEHHS JIETaTeIbHBIX allapaToB M CHEIHalbHBIX
KpeneXXHBIX AeTajei, puBeneHs! B 1abm. I15.3.

MeTanﬂoxepaaneCKne H NOPOIIKOBLIC MATEPHAJIBI

MeTannoxepaanecxne H ITOPOILIKOBBEIE MaTCpHaJIbl HPUMEHSAKOTCS
B HpH60an JI M3rOTOBJIEHHMS JETaliel co CBOﬁCTBaMH, HEOOCTHXHUMBI-
MH IIPHA UCHOJB30BAHUHU METAJUIOB UJIH CIIJIABOB. MeTaJ'IJIOKepaMI/IquKI/IC

43



Tabnuya I15.3
TepMHUYeCKH yNpoueHHbIe THTAHOBbIE CIIABbI

Mapka | [ua- 5 y KCU,
Mare- MeTp Tepmuueckas o6paboTka 0, MIla <y’ ty, I/ | 1g
puana | mpytka 1 em?
BT1-00| <25 |Omxur 300450 | 25| 55} 120 | 250
BT1-0 <25 |To xe 400-550 | 20 | 50 | 100 | 300
BT5-1 <25 » 785-980 | 10| 25| 40 |550
OT4-1 | 10-12 » 590-735 15135 | 45 |430

OT4 <25 »
BT6 <25 »

685-880 | 11 [ 30 | 40 |480
900-1050 | 10 | 30 | 40 | 600

BT6 <25 |3akayika + cTapeHHe >1080 6 [ 20| 30 {730
BT6u <25 | Orxur 900-1050 | 10 | 30 | 40 | 600
BT3-1 <25 |To ke 980-1220 | 10 | 30 | 30 |[610

1030-1225| 9 | 30 | 30 | 630
980-1230 | 10 | 30 | 40 | 600

BT9 <25 »
BT8M <40 »

BT8M <40 |HUsorepmuueckuit omxur| 990-1020 | 18 [ 50 | 50 | 600
BT8M <40 |3akanka + cTapeHHe >1080 10| 25} 30 | 760
BT16 | 10-12 |Orxur 814-932 | 14| 60 | 50 |630
BT16 8-20 |3axanka + crapeHue 1030-1180| 12 | 50 | 30 | 700
BT23 <25 |Orxwur 1000-1150| 10 | 30 | 35 | 700

Marepuansl — KOMIIO3HULHMH U3 OKCHOOB, KapOHUIOB, HUTPUAOB M Ip. HA
METaJUTMYECKOH CBA3KE, NOMy4YaeMble METOOM ClieKaHus. B 3aBucumMocTH
OT OCHOBHBIX KOMIIOHEHTOB, BH/A U KOJIMYECTBA CBA3KH MOXHO MONTYYHTH
IIUPOKHHA CIEeKTp CBOWCTB. MapkH, MexaHHUYeCKHe CBOWCTBa U obnactu
IPUMEHEHH TBEPABIX CILIABOB MpeACTaBiaeHs! B Tabm. I15.4.

[Mpumep 0o603HaYEHHUS:

CmuaB BK8 I'OCT 3882-74 — cninaB TBepAbId CIIEUEHHBIH Ha OCHOBE
kapbuna Bonsdpama U cBI3ku — kobansTa (8 %).

Jls M3roTOBNEHHs JIeTajel, K KOTOPEIM NPENbIABISIOT TpeOoBaHUS 1O
YMEHBILUEHHIO MOTepPh HA TPEHHE, IPUMEHSIOTCS aHTU(PUKIMOHHBIE T10-
pOLIKOBEIE MaTepyaisl (Tabu. I15.5).
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Tabnuya I15.4

Cnaassl TBepabie cnedeHHble (I'OCT 3882-74) — maTepuabl Ha OCHOBE
kapOunoB BonbdpamMa, THTAHA M TAHTAJIA HA KO0ANLTOBOH cBsA3Ke (3...25%)

Mapka

CaoiicTBa

QObnacte
NpHMEHEHUS

Bonmsdpamorrere: BK3, BK4, BK6,
BKS, BK10, BK15, BK20, BK25
(HopManbHOH 3epHHCTOCTH),
BK3-M, BK6-M (Menko3epHH-
cteie), BK10-OM (ocobomenko-
3epHUCTHIN), BK8-B (moBbImes-
HOH BS3KOCTH);
Turanosonsdpamossie: T30K4,
T15K6, T5K12;
TuTtaHoTaHTaNIOBONL(PaMOBEIE:
TT7/K12, TT8K6

[Tpenen npouHoCTH

Ha pacTsKeHHE — OT
980 MIla (T30K4) no
2156 MlIla (BK25),
TBEPIOCTh —

87..91 HRA.

Ilpenen npouHocTH
CILTaBOB 3THX MapoK

0, = 1650...1750 MI1a,
TBepaocTh 87...87,5 HRA

Marepuan mis
H3rOTOBIIEHUA
Jeranei ocoboi
TBEPAOCTH U H3-
HOCOCTOMKOCTH
(u3MepUTENnBHBIX
HaKOHEYHHKOB
HTIL).

CrinaBsl Ha OCHOBe KapOu/ia THTa-
Ha TH20 u xap6onutpuia TuTaHa
KHT16 co cBs#3kOH U3 HUKES U
monubaeHa (21...26 %)

ITpouyHocTs Ha M3rub
or= 1050 u 1200 MIla
{COOTBETCTBEHHO), TBEP-
gocthk 89...90 HRA

3amMeHHuTENH
BONb(pamco-
JepKaLiux TBep-
IBIX CIIJIABOB

ITpumepsl 0603HaYECHUS:
Marepuan [UI-BpOIp2 T'OCT 26719-85 — wmarepmal IOPOLIKOBEIA
aHTU(PHKIMOHHBIN, 6pOH30rpahHTOBEIH, conepkanue rpagura — okoso 2 %.
Marepnan cneuenssiid JKIA5MoS, TY 14-1-1099—74 — marepuan crne-
YEHHBIH Ha OCHOBE JKEJIE3HOTO MOPOLIKAa B KOMIO3HUIMHU ¢ Menbio (5 %) u

cynbpuaom monudaena (2 %).

Marepuan ®MKH OCT 1.90115-74 — Marepnan QpUKIHOHHBIA Me-
Tamokepamudeckuii (OPMK) mapku 11 — KoMno3uiMs KBapieBOro necka,
acbecTa ¥ rpaduTa Ha XKeIe30MeIHOH CBI3KE.

I[.TISI HU3TOTOBJICHUS ETAIEH C BRICOKHM KO3¢)(1)PILII/ICHTOM TPECHHA IIPHU-
MCHSIOT IMIOPOILIKOBBIE MarCpualibl Ha OCHOBEC AaJIOMHHHMEBBIX CIIJIaBOB

(tabn. I15.6).



Marepuanbl aHTHPPHKIHOHHbIE NopoInKoBbIe Ha ocHoBe Menn (TOCT 26719-85)

Tabnuya I15.5

Mapxka

CaoticTBa

O6nacTb NPUMEHEHHS

TTA-BpO, ITA-BpOX, [TA-BpOXH — Ha 0CHOBE OJI0-
BAHHOM GPOH3BI, B TOM YHCIIE JIETHPOBAHHBIE XPOMOM H
HHKENEM;

[TIA-BpOI'p, [TA-BpOI'p2, IIA-BpOI'p4, ITA-bpOXIp —
OpOH30rpaUTOBBIE KOMITO3HLIUH;

[IA-TpIO — menHo-rpaduTOBas KOMIIO3HLHS

TIMopucrocts Marepuaios 10...25 %, 6,=60...215 MllIa,
KCU = 8...13 KJx/m? (TA-ATpIO —2...9 %,
o, = 50 Mlla)

B y3nax TpeHUsS MEXaHU3MOB IPH CKOPOCTAX CKOMb-
sxenus 1...2 m/c (ITA-AI'p10— no 5 M/c), xoaddu-
uuent tperus 0,01...0,06 (coxpansiercs cTabHIbHBIM
JUTATENBHOE BpeMs 0e3 BHECEHHS HOMONHUTEIbHOM

CMa3KH)

OMK-8, PMK-11, ®DMK79, MKB-50A, GpuUKIMOHHEIE
metannokepamuyeckue (OCT 1.90115-74); apnarorcs
KOMITO3HIMSAMH KBapIEBOro necka, acbecta, rpadura,

a Taxoke kapounos MetamnoB (MKB-50A) Ha cBA3Ke Ke-
ne3o — mens (DPMK-8 — B cesske oxono 40 % Hukens,
XpoMa u Bonbdpama)

OTIMYaIOTCs TOBBILIEHHEIM H CTabHIBHBIM KO3(QuIIK-
enrtoM Tpenus (1o cram — 10 0,3...0,4), Mano HHTEH-
CHBHOCTBIO H3HAIIUBaHMA. ITopHUCTOCTE MaTepHAnoB —
5...10%, npounocts Ha pactspxeHHe — 30...60 MIla, Ha
cxatue — 150...350 MI1a, Teepmocts — 80...100 HB;
HPHUTOHB! A1s paboThl Kak B YCIOBHAX CYXOTO TPEHHS,
TaK U B MaclsHOH cpene

Jnst mosyyeHMs OBEpXHOCTEH TPEHHsI BO (DPHKLIMOH-
HBIX AeTansix ((ppUKIHOHHBIE MY(THI, CTOTIOPHI H T. II.)
MyTeM HaHECECHHS (PPUKIIMOHHOTO CJIOS METOLIOM I10-
POLIKOBOH METAJUTYPrUH Ha METAIUTHYECKYIO OCHOBY
(nanpumep, u3 cranu 18X2H4MA o F'OCT 4543-71)

KI'p1, XKI'p2, XIp3, KIp3KOI, XIp0,8/13K0,4,
XIpl1,502,5, XI'p1,512,5K0,4) KTp2K0,2Zr0,05,
XKJI5MoS,, XKJ[10 — crieueHHEBIE Ha OCHOBE JKEIIE3HOI0
nopomika (TY 14-1-1099-74)

Ipenen npouHocTH Matepuanos c,= 70... 170 MIla
(OKJ14MoS, — 235 MITa), KCU 15...40 KJ[x/m2, TBep-
Joctk 55...170 HB; ko3 duuueHT TPpEeHHUs B nape co
craisto 0,03...0,1 (mpu nocTOAHHOM Mmoga4ye CMasKu —
1o 0,005), pabouune temneparypst no 100...200 °C

s metaneii, paboTaromux B y3nax TPEHHs IPH CKO-

POCTSX CKONBXeHus 10 2...3 M/c

Mpumeuanue. X —xeneso, I'p— rpaduTt, K — kobanet, J{ — Menb, Zr — LUPKOHU, MoS, — cynbthun MonubaeHa, Yucia 03Ha4aloT CpeJHee COAEPKAHHE KOMITO-

HenTta, %.
Tabnuya I15.6
ITopoiukoBble MaTepHATBLI HA OCHOBE AJIOMHHHEBBIX CILIABOB
Mexanuueckue cBoiicraa, MIla
Mapka | Comepxanue S S =
merepHana ALO, [Ipu Temneparype 20 °C 5as, Tpu Temneparype 350 °C 5s; Ipu Temneparype 500 °C 5o Buapl noydabprkaros
GB GT GB GT GB GT
CAII-1 6,0...9,0 290 220 7 150 130 8 70 5,5 2,5 |IIpeccoBanHsle nOMyhabpuKaThl K MITaMIOBKH
CAII-1 6,0...9,0 290 — 10 140 — 9 60 — Topsiuekaransle IIATH TOAMMHOM 10...100 MM
CATI-1 6,0...9,0 350 — 4 120 — 11 40 — XonoaHOKaTaHBIE TUCTHI U TPYOEI
CAII-2 9,1...13,0 350 280 4 170 140 3 100 70 2,5 |IpeccopanHsble nonyhabpHKaThl U IITAMIOBKH
CAII-3 31,1...17,0 410 320 3 190 150 1,5 120 90 1,5 |To xe
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HIPH/IO’KEHHUE 6

PEKOMEHJIAIIMA IO NIPUMEHEHMIO KPEIEXHBIX JIETAJIEA PE3bBOBBIX COEJAHEHMI B IPUBOPHBLIX YCTPOMCTBAX

ITpu c60pke NpUOOPHBIX YCTPOHCTB B Ka4E€CTBE COEAMHUTENBHbIX AETa-
Jie# 4acTo MPUMEHSIOT Pe3bO0BEIE AETANU: KPETIeXKHEBIE BUHTHI (Tab. 116.1),

KpenexHbie BHHTBI

BHHTEI JJIs PyYHOIO CTONIOPEHMs M 3aTsDKkH (Tabn. 116.2), ycTanoBouHbIE
BUHTHI (Tab. I16.3) u raiixu (Tabn. 116.4).

Tabruya 116.1

IIpenensHrie

Bup ronoBku KorcTpykums Cranpapr pa3Mepsl Bupn mnpna Ha ronoBke Oco6eHHOCTH IpUMEHEHHS
pe3nbI
Obwezo HasHayenus
C 1UAHMHAPHYECKOH FOJOBKOM, KIACChl TOYHOCTH A H I'OCT 1491-80 MI1...M20 |IIpsamoii IIpu GONBUINX YCHIIHAX 3aTKKH
p y
B
C UMIMHAPHYIECKOH CKPYITIEHHOH TONOBKOMH, KIIacchl A: S T'OCT 11644-75 | M2..M20 |To xe To xe, Gonee sCTeTHYHBIN BHEMIHUHA
TOYHOCTH A U B R S— BHJT
C UMTUHOPHYECKOH TOJIOBKOH M HIECTUIPAaHHBIM I'OCT 11738-84 | M2..M10 |lllecturpanssiii yro- | s obecredenus MpouHoi 3a-
yrny6nenvem (o Kio9) *é@ TUIEHHBIH TKKH
=
___.J:y
C nonyxpyriioi ronoBKOH, KJ1acChl TOYHOCTH A U B I'OCT 17473-80 | M3..M52 |IIpsmoit unu kpe- Ilpu HEOONBIINX YCUITHSX 3aTAKKH
é H cT0o00pasHbIi
C nonynoTtaifHOW rOJIOBKOM, Kacchl TOYHOCTH A u B A]\ T'OCT 17474-80 | M1...M12 |To xe Ha BHeWHMX YacTaxX U3aeauil
_I:_h
V—
C noraiiHo¥ rojJoBKO#H, KIacChl TOYHOCTH A 1 B u\ T'OCT 17475-80 | M1..M20 » Ha BHeNIHHX 4acTaX U3MEJINH U1
D,/ I i MOYYEHHS POBHOM MOBEPXHOCTH
_l=u
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Oxonuanue maén. 116. 1

Bun rosoBku

Konctpyxkuus

Cranpapt

IIpenensurie
pa3sMepsl
pe3n0Bl

Bun muikia Ha rojIoBKe

Oco6eHHOCTH [IPHMEHEHUS

Camonapesaiouue 0151 MEMAINA U NIACMMACCHL, KAACC MOYHOCMU B

C noraiino#i ronoBKoH I'OCT 10619-80 | M2,5..M8 |IIpsmo# unu kpe- Jns coenunenus neraneit us mare-
%’ cTO0Gpa3HbLi pHaIoB MeHee NPOYHEIX, YEM MaTe-
pHan BuHTa, 6€3 Hape3KH pe3bObl B
COEIMHAEMBIX JeTaAX
C nonynoTtaiiHo# ronoBKo# d]\ TOCT 10620-80 | M25..M8 |To xe To ke Ha BHENIHHUX YaCTAX U3IEJIMH
q] - } py HEOONBIINX YCHITUAX 3aTSKKU
C nonymnotaiiHoi ronoBKOH ﬂ]\ I'OCT 11651-80 | M2,5.M8 | » To ke, Ha BHEILIIHUX YaCTSAX HU3ME-
m ! — B 1507
C noTaliHO} rojIoBKOH TOCT 11652-80 | M2,5.M8 | » Ha BHelHUx yacTsax U3AeIui s

NOJYy4YE€HUA pOBHOf/'I TTOBCPXHOCTH

BHHTBI J/151 pY4HOI0 CTONOPEHHS H 3aTHKKH KJACCOB TOYHOCTH A u B

Tabnruya I16.2

Bup ronosku

KoucTpykuus

Cranpapt

IpenensHEIE pa3MeEpHI

O6nacTb IpUMEHEHUA

pe3bOb
C BEHICOKOH TONOBKOM I'OCT 21331-75 MI1..M12 Jns cronopeHus geraieii, Ipy 4acTOM 3aBHHYMBAHMH BPYYHYIO
I
C HM3KOH roNoBKO#H I'OCT 21332-75 Ml1..M12 To xe
»l%“ﬂz_—:h
I
C HUBKOH rONOBKOH H I'OCT 21333-75 MI1..M12 »

KOHHYECKHUM KOHIIOM

]
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YceraHOBOYHbIE BHHTHI KJIACCOB TOYHOCTH A M B

Tabnuya 116.3

INpenensHbIE pasMepsl

Bua koHlla BUHTA KoncTpykuus Cranpapt pe3sBEl Obnacte npuMeHeHUs
C KOHHYECKHM KOHIIOM p, T'OCT 1476-84 Ml1..M12 JUJig cTonopeHus BpallaroIuxcs AeTanei npu HeGonbux
|—|-| 6OKOBBIX YCHITHAX
&
C II0CKMM KOHLIOM A TOCT 1477-84 M1..M12 To xe
T
C 1MIMHAPUYECKHM KOHIIOM A TOCT 1478-84 M2..M12 To xe, mpH 3HaYUTENHHBIX OOKOBEIX HATPY3KaX
IS
I'OCT 1479-84 M3..M12 JUi cTONOpEHHUs BpalaloUIMXCs He3aKaNeHHbIX AeTalei

C 3aCBEPJICHHBIM KOHIIOM

A7 D

6e3 3aCBE€PJIOBKH




Tabnuya 116.4

Taiixn
Knacc TouHoCTH O N—— Cramapt IIpenensHble Ocob
H 0COOEHBOCTH KOHCTPYKLIUH pyKH fap pa3Mepsl pe3bObl CODCHHOCTH NPHMCEHCHHA
Hlecmuzpannvie

Knacc Tounoctun B. T I'OCT 5915-70 M6... M8 Jl1s Bcex BUIOB pe3bOOBBIX COSAMHEHHUI
Knacc Toudoctn A U I'OCT 5927-70 MI1...M8

I

/ J
Hwuskue, knacc TOUHOCTH B. N\ I'OCT 5916-70 Mé6...M8 Jng npenoxpaHeHUs OT CAMOOTBHHYHMBAHHUS U
To xe, K1acc TOUHOCTH A H I'OCT 5929-70 Mi...M48 IIpH OrpaHHYEHHBIX rabapuTax
C yMeHbUIEHHBIM pa3MePOM IO KIIIOU», I'OCT 15521-70  |M1...M48 Ji1s1 Bcex BHROB pe3b0OBBIX COENUHEHHH
KJjiacca TO4HOCTH B. \ )
To e, KIIacC TOYHOCTH A
Huskue, ¢ yMEHBILEHHBIM pa3sMEPOM «I10J o T'OCT 15522-70 MS...M48 Jnis npenoxpaHeHus 0T CaMOOTBUHYHMBAHHSA, IPU
KJIIOW, KJIACC TOYHOCTH B T'OCT 2526-70 OrpaHHYEHHBIX rabapyuTax U MaJIbIX YCHIIHSIX
A
Lllecmuzpannvie kopoHuamole

Huskas, ¢ yMEHbIIEHHBIM Pa3MEPOM 101 I'OCT 5935-73 MB8...M48 ITpu MaJbIX YCUIHSAX, Ul PETYIHPOBKH U 3a-
KJTHOU» KOHTpUBaHUS

]

|

"—I
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Oxonuanue mabn. 116.4

Knacc TouHocTH Ipenensrsie
Koncrpyxkuus Crangapr Oco6eHHOCTH IPUMEHEHHUs!
¥ 0COOEHHOCTH KOHCTPYKIIHH pasMepsl pe3bObl
Kpyenvie
C panuanbHO PacloNoKEHHBIMHA OTBED- I'OCT 8381-73 M2...M20 Tlpy ManbIX yCHNUAX H IJI pETYIMPOBKU
CTUAMH
AN

Co uMLIOM Ha TOple, Ki1acc TOYHOCTH B ( > 'OCT 10657-80 M1...M20 ITpu MansIX yCHNUAX 3aTSHKKH

L/
nunessle I'OCT 1187180 M1...M20 JInis 3aKperieHns BTYJIOK U TOJIIMITHUKOB,

JUIS PETYITHPOBKU
7
C OTBEPCTUSIMH Ha TOPLIE «I10] KITIOU» @ I'OCT 6393-73 |M8...M100 [Tpu ManbIX YCHIHSAX U ANS PErYITHPOBKH
i / ;
Tasixu-6apawxu

Knacc tounocta A I'OCT 3032-76 |MS8...M48 IIpu 3aBHHYMBAHHH BPYYHYIO

2%
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JInsg cTaHmapTHBIX KPENEXHBIX HeTaled MCIONb3YeTCs LHIHHApHYE- Oxonuanue mabn. 116.5

ckas MeTpuueckas pesnba (puc. I16.1, Tabn. I16.5). p P &=D, | 4 -D, 7 P 4-D, | 4=D,
P _ 0,8 0,2 0,670 0,583 5 0,5 4,675 4,459
Waci: B g 0,9* 0,225 | 0,754 | 0,656 | (5,5) 0,5 5,175 | 4,959
/ 1 0,25 0,838 0,729 6 1,0 5,350 4917
1 1 0,2 0,870 0,783 6 0,75 5,513 5,188
60;0, § 1,1 0,25 | 0,938 | 0,829 6 0,5 | 5675 | 5459
. bt 1 1,1% 02 | 0970 | 0,883 7 1,0 | 6350 | 5917
[ 8 1,2 025 | 1,038 | 0929 | (7) 0,75 | 6,513 | 6,188
" , v] 12 0,2 1,070 | 0,983 (D 0,5 | 6,675 | 6459
¥ 1,4* 0,3 1,205 1,075 8 1,25 7,188 6,647
PR P14 1,4% 0,2 1,270 1,183 8 1,0 7,350 6,917
N - 1,6 0,35 1,373 1,221 8 0,75 7,513 7,188
1,6 0,2 1,470 1,383 8 0,5 7,675 7,459
a0° 1 1,8* | 035 | 1,573 | 1,421 ©) | (1,25 | 8,188 | 7,647
alels '\<_ /‘ |l 1,8* 02 | 1,670 | 1,583 | (9) 1,0 | 8350 | 7,917
- . 2 0.4 1,740 1,567 C)) 0,75 8,513 8,188
Puc. I16.1. ITpodmis MeTPHUIECKOH pe3bObl 2 025 | 1,838 | 1,729 ®) 0,5 8,675 | 8459
Tabnuya I16.5 2,2% 0,45 1,908 1,713 10 1,5 9,026 8,376
Pasmepn1 meTprueckoii pe3n6nl (TOCT 24705-81), Mmm 2,2% 0,25 2,038 1,929 10 1,25 9,188 8,647
2,5 0,45 2,208 2,013 10 1,0 9,350 8,917
a P | h=Dy |d=Di) 4 F | &0 | 4Dy 25 | 035 | 2273 | 2121 | 10 | 0,5 | 9,513 | 9,188
0’25 0’075 0’201 0,169 5 0,5 2’675 2’459 I:Ip UM e'-; aHHC. I;a3MCpBI ;'Ie NOMEUYCHHEIC 3HaI;OM * Hp’eﬂHO"ITI/ITe’JIBHLI'
03 0,08 0,248 0,213 3 0,35 2,773 2,621 pasMepsbl, ykasaHHbIE B CK06KaX,, NPHMEHATH HE peKOMeH)lye,Tcsi. ,
0,35* 0,09 0,292 0.253 3,5% (0,6) 3,110 2,850
0,4 0,1 0335 | 0,292 | 3,5* 035 | 3273 | 2,121 OT CUIIBI 3aTSKKH Pe3b0bl 3aBUCAT IIPOYHOCTD, TEPMETHIHOCTD M Ha-
0,45* 0,1 0,385 | 0,342 4 0,7 3,545 3,242 NIEKHOCTH Pe3bOOBEIX COCAMHEHHH. PexoMeHmanuu 1o 3arshkke pe3bObl
0,5 | 0,125 | 0419 | 0,365 4 0.5 | 3,675 | 3,459 nmpuBeIcHb! B Ta6II. 116.6.
0,55* 0,125 0,469 0,415 4,5* (0,75) 4,013 3,688
0,6 0,15 0,503 0,438 4,5% 0,5 4,175 3,959
0,7* 0,175 0,586 0,511 5 0,8 4,480 4,134
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JomyckaemMble CTaTHYeCKHe HATPY3KH H MOMEHTHI 3aTSOKKM 1Jisl 601TOB (IINKJIEK)

Tabnuya I16.6

Pespba Harpyska, H MoOMEHT 3aTAXKKH Harpyska, H MOMEHT 3aTsHKKH Harpyska, H MOMEHT 3aTKKH
d P A l B x10%, H-Mm A B x102, H-MM A | B x10%, HmMM
MM Crainb 45 30XT'CA 40XH2MA

3 0,5 280 840 3,75 370 1100 5,3 450 1350 6,0

4 0,7 580 1 500 9,0 760 1960 11,7 950 2450 14,8

5 0,8 1100 2 600 19,5 1450 3400 25,2 1 800 4250 32,8

6 1,0 1 700 3750 34,0 2200 4 850 432 2700 950 54,5

8 1,0 3600 7 700 92 4750 10 000 120 5 850 12 500 150
1,25 3300 7 000 64 4300 9150 110 5300 1150 140

10 1,0 6 500 13 400 200 8 500 17 500 260 10 500 21 800 320
1,5 5500 11 400 171 7 300 15 000 300 9 000 18 500 278

12 1,0 10 500 21 000 300 13 700 27 400 390 17 000 31 000 490
1,5 9300 18 600 270 12 100 24 200 350 15 000 30 000 430
1,75 8 700 17 400 250 11 300 22 600 330 14 100 28 200 410

14 1,0 15 600 30400 640 20 400 39 600 820 25100 48 900 1030
1,5 14 100 27 400 570 18 400 35800 750 22 600 44 000 920
2,0 12 500 24 400 510 16 500 32100 670 20 400 40 000 840

IIpumeuyanus: 1. Conyuyalt A — HEKOHTpONMpyeMas 3aTsXKa, TpyObli yueT Harpy3ok; ciydail b — koHTponupyemas 3atskka.

2. 3nauenue o, ans craneit, MIla: crans 45 — 650; 30XT'CA — 850; 40XH2MA —— 105.




1IPH/IOKEHUE 7

OCHOBHBIE TAPAMETPHI CTEP)KHEBBIX YIIPYT'UX 9JIEMEHTOB U PEKOMEH/JAIIAHA 11O KX IIPUMEHEHHAIO

Jns co3maHuss HOPMHPOBaHHBIX CHJI H MOMEHTOB YCTPOMCTB 3aMBIKa-
HUsi KHHEMATU4ECKUX LieNeil NPHMEHSIOT CTEPXKHEBBIE JJIEMEHTEL. B 3aBu-
CHMOCTH OT Ha3Ha4YeHHs ¥ yCIOBUH paboThl yIIPyroro 3JI€MeHTa MaTepuall
ero JOKeH 001aJaTh BHICOKOW CTaTHUECKOM M JTUHAMHYECKOH ITPOYHO-
CTBIO, CTAOMIBHBIMH YIIPYTHMH CBOHCTBAMH, KOPPO3HOHHON CTOMKOCTBIO,
a B pAJZie CIy4aeB KMETh XOPOIIYIO 3JEKTPOTIPOBOAHOCT H HE HAMAarHU9H-
BaTbcst. KpoMe ToOro, MarepHaisl yIPYrHX 3IEMEHTOB JIOJDKHBI OBITH Tex-
HOJIOTMYHBIMH — 001afaTh Xopouiell mIacTHIHOCThI0, 06pabarsiBaeMo-
CTBIO PE3aHUEM H T. II.

MarepHaJbl JJis H3TOTOBJIEHHS YNPYIHX 3JIeMEHTOB IPHGopoB

Pa3nuuaroT [Be TPYIIbl MATEPHANOB AJis U3TOTOBJIEHHS YIPYTHX J1e-
MEHTOB NpMOOPOB: CINABbI UL TOKOBEAYUIUX YIPYTUX JIEMEHTOB, CIUIa-
BBI M CTaJIM U HETOKOBEAYLIHX dMeMeHToB (Tabn. I17.1).

JIns 3amuThl OT KOPPO3HH, TOBBILIEHHS 3JEKTPOIIPOBOAHOCTH, a B
HEKOTOPBIX CIy4asx — JUI1 oOJIeryenus nanku Ha MHOTHE YNpyTrHe Sie-
MEHTHI [IOC/IE OKOHYATEILHOTO U3TOTOBICHUS M TEPMUUECKOH 00paboTkn
HaHOCAT rajlbBaHMYECKOE MOKpbITHE. OIHAKO IIPU 3TOM YXYALIAKOTCA CBOM-
CTBA YNPYTHX 3JEMEHTOB, @ 3TO HEOOXOINUMO YUHTHIBATh, BHIOMpAs THIL U
TOJIIUHY NOKPBITHSL.

B xauecTBe OCHOBHOIO Marepuana g U3TOTOBIEHHs NPYXHH NpH-
MEHSIOT NPOBOJIOKY CTAIBHYIO YDIEPOAUCTYI0 npyxuuHyw mo I'OCT
9389-90 (tabu. I17.2). CrannapT pacHpOCTPAHACTCS Ha CTABHYIO yIUle-
POIMCTYIO XOJIIOAHOTAHYTYIO NPOBOJIOKY, IIPUMEHIEMYIO 1711 H3rOTOBIIE-
HHA [IPYXXHH, HABUBAEMBIX B XOJIOIHOM COCTOSHHH M HE NOABEPracMBbIX
3aKalKe.

IIpoBonoka u3 crand Mapk S1XDA Ha Tepmudecku 06paboTaHHBIX
ofpasuax JI0/DKHA HMETh BPEMEHHOE CONpPOTHBICHHE PasphiBy HE MeHEe
1470 MIla, OTHOCHTENEHOE Cy)eHHe nocie pa3priBa He MeHee 40 %. IIpo-
Bosioka rpynn A, b, B, I 1omkHa H3TOTOBIATECS B NMPYTKax; NPOBOJIOKA
rpynn E, H — B mortkax. HeobxomumMo coOmonarTs CAexyromue TeXHNU-
yeckue TpeGoBanus. IIpOBOJIOKa JOMKHA U3TOTOBIATECS U3 CTalHd MapoK
51XDA, 60C2A, 65C2BA, 70C3A no I'OCT 14959-79. BpeMennoe co-

Tabnuya I17.1
Mapku, cBoiicTBa H 06J1aCTh IPHMEHEHHA MATEPHAJIOB JJI51 H3TOTOBJICHHSA
YHPYTHX 3j1eMeHTOB pubopoB

Ob6nacth

Mapxka CeolicTBa
IIPHMEHEHHS

Bpownset bpb2, bpbHT1,9; Pabouas Temnepatypa Bhie | CriaBbl st
BpBHT1,7; bp70®6,5-0,15, 100 °C TOKOBELYLIIHX
BpO®4-0,25, bpKMn3-1, YIPYTHUX 371€-
BpOll4-3, BpA7 MEHTOB

Jlatynu JI8S, JI80, JI63; Pabouas TemMneparypa 1o To xe
cmiasel 97HIT; MHIT15-20; 100 °C
MHA-1,5;

JJAHKMu-72-2-2,5-0,5-0,5

[MpyxuHHEBIE cTany o61ero O6nafatoT 3a1aHHBIMH CrnaBbl 1
npumenenus (TOCT 1050-74, |ynpyruMu cBoHCTBaMH CTaNH A
I'OCT 1435-74,TOCT B COYETAHUH C MOBBIIICHHON | HETOKOBEMY-
9389-75, TOCT 14959-79); IPOYHOCTHIO M KOPPO3HOH- | LIMX YIIPYTHX
IIPELIU3MOHHBIE CIIABBI HOM CTOMKOCTBIO, HU3KOH 3JIEMEHTOB
(TOCT 10994-74) MarHUTHOH MPOHULAEMO-
CTBIO, 3a/JaHHBIMH 3Have-
HHUAMM MOJIYJS HOPMAaJIbHOH
YIIPYTOCTH M TeMIIEpaTypHO-
ro ko3 UIHEeHTa MOAYIA
YIPYroCTH

NPOTHBJIEHHE Pa3pbIBy MPOBOJIOKU 14 IPYKUH XOJIOIHON HaBUBKH JOJIK-
HO ObITE HE 6oee 1029,5 MITa. [Tporonoky KiIacCH(PHLHUPYIOT 10 MEXAHU-
YeCKHM CcBOMcTBaM: Mapku A, b, B; knaccrr 1, 2, 2A, 3 (pexoMeHAanHY O
MIPUMEHEHHUIO TIPY>KUHHOH NIPOBOJOKYU B 3aBUCHMOCTH OT MapOK U KJIacCOB
npuBeneHsl B Tabm. 117.3); 1o TOYHOCTH M3TOTOBICHHA: HOpMalbHAsd TOY-
HOCTB; TIOBBINIEHHAS TOYHOCTh. [IpoBONIOKY KiaccoB 1, 2, 3 M3roTOBISIOT
HOPMaJbHOH M MOBBILIEHHOH TOYHOCTH, Kj1acca 2A — MOBBIILEHHON TOY-
HOCTH.
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MexaHnuyeckue cBoiicTBa npy:xuHHoi nposoaoku ('OCT 9389-90)

Tabnuya I17.2

BpemeHHOe COMpOTHBIEHHE pa3phiBy, H/mm?

Pazfer BpeMEHHOTO COTPOTHBIICHHS Pa3pbiBy B napTHu, H/MM?, He Gonee

Tluamerp Mapxka A [ Mapxka b Mapka B
MPOBOJIOKH, MM Knacc
Knace 1 Kinacc 2, 2A Kuacc 3
1 1,2,2A,3 1 2,2A 3
0,20 2700...3040 2260...2700 1770...2260 300 300 340 440 490
0,22 2700...3040 2260...2700 1770...2260 300 300 340 440 490
0,25 2700...3040 2260..2700 1770...2260 300 300 340 440 490
0,28 2700...3040 2260...2700 1770...2260 290 290 340 440 490
0,30 2700...3040 2260...2700 1770...2260 280 280 340 440 490
0,32 2650...2990 2210...2650 1720...2210 270 280 340 440 490
0,36 2650...2990 2210...2650 1720...2210 260 280 340 440 490
0,40 2600...2940 2160...2600 1670...2160 250 280 340 440 490
0,45 2600...2940 2160...2600 1670...2160 240 260 340 440 490
0,50 2600...2940 2160...2600 1670...2160 230 260 340 440 490
0,56 2600...2940 2160...2600 1670...2160 210 260 340 440 490
0,60 2600...2940 2160...2600 1670...2160 200 240 340 440 490
0,63 2550...2890 2160...2550 1670...2160 190 240 340 390 490
0,70 2550...2890 2160...2550 1670...2160 180 240 340 390 490
0,80 2550...2890 2110...2550 1670...2110 170 230 340 440 440
0,90 2500...2790 2110...2500 1620...2110 160 230 290 390 490
1,00 2450...2740 2060...2450 1570...2060 150 220 290 390 450
1,10 2400...2700 2010...2400 1520...2010 150 220 290 390 490
1,20 2350...2650 1960...2350 1520...1960 150 210 290 390 440
1,30 2300...2600 1960...2300 1520...1960 150 210 290 340 440
1,40 2260...2550 1960...2260 1470...1960 150 200 290 340 440
1,50 2210...2500 1860...2210 1420...1860 150 200 290 340 440
1,60 2160...2450 1860...2160 1420...1860 150 200 290 290 440
1,70 2060...2350 1770...2060 1370...1770 150 200 290 290 390
1,80 2060...2350 1770...2060 1370...1770 150 200 290 290 390
1,90 2010...2300 1770...2010 1370...1770 150 200 290 250 390
2,00 2010...2260 1770...2010 1370...1770 150 200 250 250 390
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TTpoBOJIOKY MOAPA3AENIOT 10 Croco0y M3TOTOBIECHUS U KauecTBY OT-
IENKHM TOBEPXHOCTH Ha TPYIIIIEL: CO CNELHANbHOM OTAENKOH OBEPXHOCTH
IyTeM yaaleHus noBepxHoctHoro cinos — A, b, B, I, E; 6e3 criennanbHou
OTHENKH NOBEPXHOCTH H; 1O TOYHOCTH M3TOTOBICHHUA: HOPMAJbHOW TOY-
HOCTH; TIOBBILIEHHOM TOYHOCTH I1; 10 Ha3HAYEHHIO: I PYKHMH XOJIOIHOH
HaBuBKY XH; n7s mpyxuH ropsiueii HaBuBKY I'H; M0 MEXaHMYECKHUM CBOH-
CTBaM, Ka4eCTBY [TOBEPXHOCTH Ha KJIACCHI: 1 — JUIs MPY>XHH OTBETCTBEH-
HOTO Ha3HAYEHHs, 2 — IUIA MPY>XHH 00IIero Ha3HadEHHs.

[IpumMeprs 0603HAaYEHHUI:

[TpoBonoka Mapkd A, Kkjacca 1, MOBEILIEHHOA TOYHOCTH, THaMETPOM
1,20 MM — mpoBonoka A-1-I1-1, 20 TOCT 9389-75.

IpoBosioka Mapku b, knacca 3, HOPMaIBHOM TOYHOCTH, AHAMETPOM
2,00 MM — mpoBonioka Bb-3-2,00, TOCT 9389-75.

IIpoBOJIOKA XapaKTepU3yeTcss OTHOCHTENBHBIM IOKa3aTesaeM pasbe-
ra npounocTd K, KOTOPHIA paccuMTHIBAIOT No popmyne K = Ac,/c,, rae
Ac, — pasber BpeMEHHOTO CONPOTHBJIEHHS PasphiBy B HapTHH, H/mm?;

Gy, — MHHHMMAaJIbHOE 3HAaUY€HHE BPEMEHHOIO COIIPOTHBICHHS pa3phIBy B
knacce, H/mMm?. Cormacno TOCT 9389~75, anist IpOBOIOKK Mapku A Kilac-
ca npouyHocTH | 3HaueHue K He NOKHO npesbimars 0,10; 1 npoBogoKH
Mapku B knaccos mpodHoctH 1, 2, 2A, 3 — 0,30.

Mapku H cBOMCTBa MaTepyasioB JUIsi U3TOTOBIEHHS NPYXHH kiacca |
npuBeneHs! B Tabm. I17.3.

Craap mapku S1X®PA obnagaeT NOBBIIEHHOH TEIIOYyCTOHYNBOCTEIO, 3a-
KaJMBaeTcs Ha TRepaocTh He 6onee 53 HRC. bnaronaps BEICOKMM YIPYTHM H
BSI3KHM CBOWMCTBAM CITY>UT JY4IIIUM MaTEpHUAJIOM AJIs OpyxXUH Kiacca 1. Jlns
TIPY>KHH KJ1acca 3 HENPUIoiHa 110 NIPUYMHE HEAOCTATOYHOH TBEPIOCTH.

Craans mapkn 60C2A, 60C2 umeeT Xopolnue ynpyrue CBOHCTBA H
O6onpiryio BA3kOCTh. ILIMpoKo mpuMEHseTCS AL IPYKUH KiaccoB 1 u 2.
Jns npyxuH knacca 3 Ha3HA4alOT NPH CKOPOCTH AedOpMaMU NPYKUHEBI
Viax < 6 M/C.

Cranp mapku 65C2BA umeet xopoliiue yIpyrue cBoicTBa u 6051b11y 10
BA3KOCTbH, 00JaJa€T MOBBILIEHHOH MPOKaIuBaeMOCThr0. CIOyXXKHT JydIIUM

Tabnuya I17.3
Pazpsaasl npyxuH kiaacca 1 (TOCT 13764-86)
- M -
Paspsn Cuna pr)KPIHEil npu | Jnamerp npo aTepHuan TreprocTh nocne MaxkcumanbsHoe Kaca: Cranapr Ha ocHOBHbIE
MaKCHMaJIbHOM ne- | Bonoku (TpyT- TepMooOpaboTkHy, TEJIbHOE HaNpPsKEHHE
NpyXHH bopmaumm, F3, H xa) d, MM Mapka cranu CraHgapT Ha 3aTOTOBKY HRC, TIpH KpYHeHHH T3, MITa NapaMeTphbl BUTKOB MPYXHH
1 1,00...850 V8 (TOCT 1050-88 IIpoBosoka kiacca I (TOCT T'OCT 13766
u F'OCT 1435-99) 9389)
0,2...5,0 0,3R,
2 1,00...800 [Tpososoka knaccos 11 u IIA -
(T'OCT 9389)
['OCT 13767
224...800 1,2...5,0 |51XPA-II(TOCT [Mposonoka (I'OCT 1071) 0,32 R,
14959)
3 140...6000 3,0...12,0 |60C2A, 65C2BA, ITposonoxa (TOCT 14963) 47,5...53,5
70C3A (I'OCT 14959) 560 TOCT 13768
51X®A (TOCT 14959 | IIpoBosoka (I'OCT 14963) 45,5...51,5
Hpumeuanus: 1. [IpakTHueckoe HCIONb30BaHUE NPYXHH U3 cTanmu 51XDA onpenensercs uxrepsanoM temneparyp —180...+250 °C, u3 crann 60C2XDA —
~100...4250 °C, u3 nposonoku knacca 2A no FOCT 9389-75 — —180...+120 °C, u3 crane# 60C2A, 65C2BA, 70C3A u u3 nposonoku knacca 1 no F'OCT 9389-75 —
—-60...120 °C.
2. MakcuManbpHOE KacaTenbHoe HanpshKeHHe [IpY KPYYeHUH NPHBENCHO C yYETOM KPHBHU3HBI BUTKOB.
3. R,,— npezei IpOYHOCTH Ha Pa3phlB IPYKHHHBIX MATEPUAIIOB.
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MarepyaioM [Uid NpyxuH kiacca 3. [Ipumensercs npu ckopoctH aedop-
MalMH TPYKUHEI V., > 6 M/C.

CnenManbHasi CTAJbHAsl JIETHPOBAHHASI NPYXMHHAR INPOBOJIOKA
(I'OCT 14963-78) npenHa3HaueHa sl M3TOTOBICHHUSA NPY’KHH, TIOJ[BEPTato-
IIHXCA TI0CIe HABUBKH TePMUIECKOH 00paboTke (3aKaske U OTITYCKY).

CTaHIOapTHBIA Pl HOMHHAJIBHBEIX AUAMETPOB KPYIIIOH CTalbHOHM Ipo-
sostokd, mM: 0,5; 0,56; 0,60; 0,63; 0,71; 0,80, 0,90, 1,10; 1,20; 1,25; 1,30;
1,40; 1,50; 1,60; 1,80; 2,0.

IIpuMep oboO3HAYEHHS:

IIposonoka u3 cranu Mapku S1X®A, co cnenuanbHOM OTHENKOH IO-
BEPXHOCTH, ITOJUPOBaHHOH, rpynIbl A, IOBBIIEHHON TOYHOCTH, 1 Kiac-
ca i MPY)KHH XOJOIHOH HaBUBKHU, AuameTpom 1,80 MM MPOBOJIOKA
S51XDA-A-TI-1-XH-1,80 'OCT 14963-78.

IpyxuHHasg HPOBOJIOKA M3 KpPEeMHEMapraHiuoBoH OpoH3bI
BpKMu3-1 (I'OCT 5222-72) xpyroro M KBaJpaTHOTO CEYEHHs IpeA-
HasHauyeHa I W3rOTOBJIEHHS YIPYTHX 3JIE€MEHTOB. IIpoBONOKa HOJDKHA
H3TOTOBNIATHECA B TBEPAOM (HEOTOXOKEHHOM) COCTOSHHM U3 OpOH3BEI Map-
ku BpKMu3-1 ¢ xumuueckum cocraboM no I'OCT 18175-78. Ilpenen
INPOYHOCTH TPYXKHHHOH NPOBONOKHM M3 KPEMHEMapraHIOBOH OpOH3bI
BpKMu3-1 npu pacrsokenuu He MeHee 880 MIla s ntuaMeTpoB poBo-
aoku 0,1...2,6 Mm.

CrangapTHBIN ps QUaMeTpoB Kpyrioi 6por3oBoi nposomnoky: 0,1; 0,12;
0,15; 0,18; 0,20; 0,25; 0,30; 0,35; 0,40; 0,45; 0,50; 0,55; 0,60; 0,65; 0,70;
0,75; 0,80; 0,85; 0,90: 0,95; 1,0; 1,2; 1,3; 1,4; 1,5; 1,6; 1,7; 1,8; 2,0 mm.

IIpumepsl 0003HaUYeHHU !

[TpoBonoka xononHonehOpMHPOBAHHAS, KPYIIIOTO CEUEHHS, HOpPMAJb-
HOM TOYHOCTH M3rOTOBIEHHS, TBepaas, nuameTpom 0,15 MM, Ha kKaTylIKax,
n3 6ponss! Mapkd bBpKMu3-1 — nposonoka JKPHT 0,15 KT BpKMu3-1,
TI'OCT 5222-72.

[MpoBonoka xonomHOAE(HOPMUPOBAHHAS, KBAJPaTHOTO CEYCHHS, HOP-
MaJIbHOM TOYHOCTH M3TOTOBJIEHHS, TBEpAas, [HaMeTpoM 1,6 MM, B MOTKax,
u3 Opousst Mmapkd bpKMu3-1 — nposonoka JKBHT 1,6 BT bpKMu3-1,
I'OCT 5222-72.

BuHTOBBIE NPYKHHDbI

B nmpubopax uaie BCero UCNOIb3yIOTCSI BUHTOBBIE HUIMHIPHYECKHE
OPYXXHHBI CKaTus U pacTskenus (puc. I17.1, I17.2). BuntoBas uunuH-
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IpuYeckas NpyXWHA MpeNCcTaBiseT co0oM cTep-
*KeHb (0OBIYHO B BHAE MPOBOJIOKH KPYIIIOTO '
CEUYEHHs, HABMTOM 110 BUHTOBOW JIMHUY HA IMIHH- &
IpHYeECKYI0 00pasyromyo). B 6obiinucTBe Ciy- — -~
YaeB MPUMEHSIOT BUHTOBBIC TPYKHHEI, HABUTHIE ]

U3 KpYIJIOH HpPOBOJIOKH, peXe — M3 IMPOBOJIOKH
IPAMOYTOJIEHOTO MJIM KBaApaTHOro cedyeHus. Ot-
BETCTBEHHBIE BUHTOBBIE NIPY>KMHBI, MaTepHall KO-
TOpbIX 00IafaeT HU3KUMH IUIACTHYECKHMH, HO
BBICOKHMH M CTaOWIIBHEIMH YIPYTHMH CBOMCTBa-
MH, H3TOTOBJISIOT TOKapHOH MnH (ppesepHol 00-
paboTKoii U3 TPYOOK.

Y BHHTOBOH NpyXHWHEL, paboTalolleil Ha CKaTHe, B CBOOOMHOM CO-
CTOSIHHU MEXAY BUTKaMH HMeeTcd 3a30p, obecnieunBaromui ee xon. op-
Ma KOHLIOB NPY>KMHBI JOJDKHA OBITH TakoM, 4ToOBI MpunaraeMas Cuila He
MOIIa CO3/aBaTh MOMEHT, HCKPHBILIOIMUHA NpyxkuHy. [103TOMy OmopHEIe
(KOHIIEBbIE) BUTKHU IIPY>KHH CXKaTHA CONLTH(OBBIBaIOT. KOHIIBI TPYXHHEBI U3
TOHKOH NpOBOJIOKH He 00pabathiBaloT. ONOpHBIE BUTKH HE SBISAIOTCS pa-
604nMH, U IPH pacueTe XapaKTEPUCTHKHU UX He YYHTHIBAIOT. J{1a yno6eTBa
KCIIONIE30BaHUA BUHTOBBIE MIPYXKHHEI PACTSXEHUS BEINOIHSAIOT C 3allelIaMH
B OJIHOH MJIM B Pa3HHIX INIOCKOCTAX (cM. puc. [17.2).

7
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Puc. I17.1. Ilpumep
KOHCTPYKLUMH BHHTO-
BOM TIIPY>KHHBI CXKATHA

Puc. I17.2. TIpaMepel KOHCTPYKLMHM BUHTOBBIX NIPYXHH PACTSIKECHHS:
a — IDHIHHAPHICCKAass BHHTOBaS NMPY)XHHA PACTKEHHUA C 3alleNTaMy KPEIJICHH B Pa3HBIX
TIJIOCKOCTAX; 6— LHIMHIPHYICCKas: BUHTOBA IIPYKHHA PACTAXXKEHHUA C 3alCNIaMH KPECILICHUSA
B OIHOH MIIOCKOCTH



B 3aBUCHMMOCTH OT Ha3HAYE€HHWS W YCIOBHH 3KCIUTyaTalliH MPYXXMHBI
NoApa3essoT Ha knacesl (Tabn. I17.4).

Tabnuya I17.4
Knacchbl BHHTOBBIX HHIHHAPHYECKHX NPYKHH CXATHA H PACTSKEHMSA
H3 CTaJIM KPYIJIOrO ceYeHHs

BBIHOCIHBOCTE I/IHepIIPIOHHOC

Knacc Tun npyXuHsl Harpyxenue N 1ukIos, coyaapeHue
HE MEHEE BHTKOB
I Cxarns, pacTspke- | Hluknudeckoe 5-108 OtcyrcTBYeT
HUSA
II | Cxarus, pactmxe- | uxnndeckoe U 1-10° OtcyTcTByeT
HUSA CTATUCTHUYECKOE
IIT1 | Cxarus uknunyeckoe 2:10° Habnonaetcs

Ha NpOM3BOACTBEHHBIX 4YepTeXaxX OOO3HAYAIOT PasMEpPhl BHHTOBBIX
TIPYXHMH PaCTSDKEHUs U CKAaTHA M CTPOAT UX XapaKTePUCTUKH (puc. I17.3,
I17.4).

IIpriMepsl H300paXKeHUs MPYKUH PACTHKEHUS M CKATHS Ha YepTexax
o FTOCT 13765-86 npencrasnensl Ha puc. [17.3 n I17.4. 3necr BBENEHEI
crnenyrouuye 0003HauCHHS:

d — muaMeTp MpOBOJIOKH, MM;

D — cpensuii nuaMeTp NpPY>KUHE], MM;

D, — BHYTpPEHHHH JUaMETP, MM;

D, — HapyXHBIH THaMETP, MM;

! — IIar HaBUBKH, MM;

F3— cuna mpyXHuHEI IPY MaKCUMalbHOH nedopmarnuu, H;

F,— cwna npyxuHbl Ipu paboudeit nedopmanun, H;

F| — cuna py>XuHEI [IPX [PeABapUTENbHOM aedopmanuu, H;

Fy— cuia npeqBapHTeNbHOr0 HaNpsuKeHUs (IIPH HABMBKE M3 XOJIOJHO-
TAHYTOH U TepMooGpaboTanHoOi npoBonokH, 01...0,25F3), H;

lo— nnuHa (BBICOTA) NIPYXKUHBI B CBOOOIHOM COCTOSIHHH, MM;

[y — nnmHa IPYXHUHEI 6e3 3aLIeTI0B B CBOOOIHOM COCTOSHHH, MM,

I, — nnuHa (BeICOTAQ) NpPYXHMHBI NpH pabodedl dedopmanuu, MM;

I3 — pnvHa (BBICOTA) IPYKUHBI IPH MaKCUMAIbHOH AedopMalivn, MM;

§| — MpeIBapUTeNbHas AePOpPMALHs IPYKHHEL, MM,

5, — paboyas nedopMaLHs IPYKHUHEI, MM,
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Puc. I17.3. IIpumep o6o3HaveHus pasmepos BuH-  Puc. I17.4. [Ipumep o6o3Ha-
TOBBIX IIPYXKHH pacTsDKEHHUs Ha pabodyeM 4epTexe UEHHS pa3sMEpOB BHHTOBBIX
Y MiX XapaKTEPHCTHKH (8epxHsas snopa — 6e3 Io-  MPYXKUH CKATHA H HX Xapak-

XKaTUs, HUJICHAA dniopa — C HO,II)KaTHCM) TCPUCTHKH

§3 — MaKCHMaJbHas JeGopManus NpyKUHBI, MM;
G — Monynb cABUTra, A7 CTalld 7,85-10%, MITa;
h — pabounii Xox NpyKHUHHI (B paHHUX U3IAHUSX A);
n — 4UCNo paboumX BUTKOB;
11— TIOJIHOE YHCJIO BUTKOB IIPYXKHHEI,
k — k0> PULKEHT, yYUTHIBAIOLIUH KPUBH3HY BUTKA NPY>KUHEI,
4i-1 0,615
+ .
4i—-4 i
¢ — XKECTKOCTh IpyXUHBI, H/MM,
_E-F_GD
h  8Dn

k=

b

st py>XHH ¢ IpeABapUTENLHBIM OMKATHEM
E -F
c=t3"To.
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1 — YHCN0 paboYHX BUTKOB NPY>KHUHBL,

n=,
c

¢| — KEeCTKOCTb OfHOro BUTKa npyxuHsl, H/MM (mo TOCT 13765-86).

PacueTsl OTHOCATCS K MPYKMHAM CXKaTHUs U pacTsHKeHHMs kiacca |, pas-
psaza 1, 3HauYeHHE CHIBI NP MaKCHMalbHOH AedopMauuH NpyxuH Fs =
=1,00...800 H. IIpyxuHsbI ceayeT U3rOTOBIATE U3 MPOBONOKH Kiacca I rmo
T'OCT 9389-86 nuamerpom 0,2...5,0 MM.

Knaccudukauus npyxus npuseaeHa B 'OCT 13764-86. Meroauka
onpeneseHus pasmMepoB npyxuH unoxena B 'OCT 13765-86.

W cXOMHBIMH BETMYMHAMH J1J151 OTpeIeNeHuUs TabapuTOB IPYXKHUHBI B TOU-
HBIX NpHOOpax SBIAIOTCS: CHia F'| IpH NpeBapuTeabHOMR edopManuy 1
cuna F, npu paboueit nedopmauyu, pabouri Xoa /# 1 HapyKHBIH AUaMETp
D. TIpy 3TOM HEOOXOOUMO YUHTBIBATE CIEAYIOIIEE: CHIIA IIPEABAPUTENLHON
nedopmaunu F; = (0,3...0,8)F,; ecnu GyHKIHOHANBHO PEANBHOTO X0OIa
NPY>KMHEI HET, TO pabOYMi XOI HA3HAYAIOT KaK Pa3sHOCTh JAe(opManui
(s, — 81), cooTBeTCTBYIOIIMX cuiaM F, ¥ F|. Hapyxueii auamerp D Ha-
3HAYAOT MPEIBAPUTENBHO C YIETOM KOHCTPYKLHMH Y3J1a H YTOUHSIOT B IIPO-
uecce pacdera. Hanbosnpias ckopoCcTh EPEMELLEHHS TIOABHKHOIO KOHIIA
NPYXHHBI TIPH HarpyKeHUH HJIH pasrpyske Vj, a Takke 3aJaHHas BBIHOC-
JUBOCTE N LIUKJIOB JIJIsl IPYXKHH CXKATHs M pacTsKeHHs Kiacca |, paspana 1,
KPYTJIOr0 CEYEeHHsl He UCTIONB3YIOTCS B PacyeTax.

XapakTepUCTUKH BUHTOBBIX LMIIHHAPHYECKHX IIPYXKHH CXaTHS M pac-
TSOKEHUS M3 CTAIM KPYIJIOTO CeYeHHs NpuBeneHs! B Tabn. I17.5.
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CraHaapTHbIE XapaKTEPUCTHKH NPYKHH CKATHS

Tabnuya I17.5

M pacTsokeHus Kiaacca I, paspsaa 1 u3 cranm Kpyrjioro cedeHHs
(TOCT 13766-86)

Homep npy- ;ZH;;IS:;ZTE_ Juametp H;s:;«;mﬁ XKecrrocts mligﬂssg:p-ﬁ
IKUHBI Hoi pedopma- | "POBOMOT | 4 pmzl OAHOTO BUT™ | ) 10r0 BuTKa
K# d, MM pyx Ka ¢y, H/mMMm

uuu Fi3, H Dy, mm 55, MM

1 1,00 2,4 1,472 0,680
2 1,06 0,20 2,2 1,962 0,540
3 112 2,1 2,286 0,490
4 ’ 0,22 2,8 1,334 0,842
S 1.18 0,20 2,0 2,688 0,439
6 ’ 0,22 2,6 1,707 0,693
7 1.25 0,20 1,9 3,198 0,390
8 i 0,22 2,5 1,942 0,645
9 132 0,20 1,8 3,836 0,345
10 ’ 0,22 2,4 2,217 0,597
11 1.40 0,20 1,7 4,650 0,301
12 ’ 0,22 2,2 2,963 0,473
13 0,20 1,6 5,719 0,262
14 1,50 0,22 2,1 3,469 0,434
15 0,25 3,2 1,491 1,006
16 0,20 1,5 7,142 0,224
17 1,60 0,22 2,0 4,071 0,394
18 0,25 3,0 1,844 0,867
19 0,20 1,4 9,084 0,187
20 1,70 0,22 1,9 4,836 0,352
21 0,25 2,8 2,315 0,734
22 0,20 1,3 11,790 0,153
23 1.80 0,22 1,8 5,827 0,309
24 ’ 0,25 2,6 2,953 0,610
25 0,28 3,6 1,648 1,092
26 0,20 1,2 15,700 0,121
27 1.90 0,22 1,7 7,083 0,268
28 ? 0,25 2,5 3,365 0,565
29 0,28 34 1,982 0,958
30 0,20 1,15 18,310 0,109
31 200 0,22 1,6 8,751 0,229
32 ’ 0,25 2,4 3,855 0,519
33 0,28 3,2 2,423 0,826




IIpoodonsicenue mabn. 117.5 IIpodonsicenue mabn. 117.5

Ne npyuHBI F3 d D, ¢y 55 Ne npyXHHBI F3 d D, c 55

34 0,20 1,1 21,530 0,099 75 0,28 1,8 17,160 0,207
35 212 0,22 1,5 10,940 0,194 76 355 0,30 2,2 11,610 0,306
36 ’ 0,25 2,2 5,170 0,410 77 ’ 0,36 3,8 4,042 0,880
37 0,28 3.0 3,002 0,706 78 0,40 5,2 2,266 1,567
38 0,30 3,8 1,854 1,145 79 0,28 1,7 21,070 0,177
39 0,20 1,05 25,560 0,088 80 375 0,30 2,1 13,630 0,276
40 0,22 1,4 14,020 0,160 81 ’ 0,36 3,6 4,846 0,774
41 2,24 0,25 2,1 6,053 0,370 82 0,40 5,0 2,580 1,454
42 0,28 2,8 3,767 0,594 83 0,28 1,6 26,210 0,153
43 0,30 3,6 2,207 1,016 84 4.00 0,30 2,0 16,150 0,248
44 0,20 1,0 30,660 0,077 85 ’ 0,36 3.4 5,876 0,682
45 0,22 1,3 18,230 0,130 86 0,40 4,8 2,943 1,359
46 2,36 0,25 2,0 7,151 0,330 87 0,28 1,5 33,210 0,128
47 0,28 2,6 4,836 0,488 88 425 0,30 1,9 19,430 0,218
48 0,30 34 2,668 0,886 89 ? 0,36 3,2 7,191 0,592
49 0,22 1,2 24,410 0,102 90 0,40 4,5 3,640 1,168
50 .50 0,25 1,9 8,535 0,293 91 0,28 1,4 42,920 0,105
51 i 0,28 2,5 5,503 0,455 92 0,30 1,8 23,540 0,192
52 0,30 3.2 3,257 0,768 93 4,50 0,36 3,0 8,966 0,502
53 0,22 1,15 28,510 0,093 94 0,40 4,2 4,571 0,985
54 265 0,25 1,8 10,290 0,258 95 045 6,0 2,354 1,911

55 ’ 0,28 2,4 6,327 0,419 96 0,30 1,7 28,900 0,164
56 0,30 3,0 4,042 0,656 97 475 0,36 2,8 11,330 0,419
57 0,22 1,1 33,730 0,083 98 ’ 0,40 4,0 5,386 0,882
58 0,25 1,7 12,570 0,222 99 045 5,5 3,120 1,523
59 2,80 0,28 2,2 8,505 0,329 100 0,30 1,6 36,170 0,139
60 0,30 2,8 5,091 0,550 101 500 0,36 2,6 14,660 0,342
61 0,36 4.8 1,884 1,488 102 ’ 0,40 3,8 6,386 0,783

62 0,25 1,6 15,580 0,193 103 0,45 5,2 3,747 1,334
63 3.00 0,28 2,1 10,010 0,300 104 0,30 1,5 45,990 0,115

64 i 0,30 2,6 6,524 0,460 105 530 0,36 2,5 16,810 0,315

65 0,36 4,5 2,325 1,292 106 ’ 0,40 3,6 7,662 0,692
66 0,25 1,5 19,620 0,161 107 0,45 5,0 4,267 1,242
67 315 0,28 2,0 11,870 0,265 108 0,36 2.4 19,400 0,289
68 ’ 0,30 2,5 7,475 0,421 109 560 0,40 34 9,300 0,602

69 0,36 4,2 2,904 1,086 110 ’ 0,45 4,8 4,885 1,146

70 0,25 14 25,190 0,133 111 0,50 6,5 2,835 1,976

71 335 0,28 1,9 14,180 0,236 112 0,36 2,2 26,470 0,226

72 ’ 0,30 2.4 8,584 0,391 113 6.00 0,40 3,2 11,440 0,524

73 0,36 4,0 3414 0,983 114 ’ 0,45 4,5 6,053 0,991

74 3,55 0,25 1,3 33,110 0,107 115 0,50 6,3 3,139 1,911
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Ipooonscenue mabn. 117.5

IIpodonacenue mabn. 117.5

Ne mpyHHBI Fy d D, cy 55
116 0,36 24 31,270 0,202
117 6.30 0,40 3,0 14,290 0,440
118 ? 0,45 4,2 7,632 0,826
119 0,50 6,0 3,689 1,708
120 0,36 2,0 37,360 0,180
121 0,40 2,8 18,170 0,369
122 6,70 0,45 4,0 8,986 0,745
123 0,50 5,5 4,905 1,365
124 0,56 7,5 2,884 2,323
125 0,36 1,9 45,120 0,157
126 0,40 2,6 23,580 0,301
127 7,10 0,45 3,8 10,720 0,663
128 0,50 5,2 5,906 1,202
129 0,56 7,0 3,610 1,966
130 0,36 1,8 55,180 0,136
131 0,40 2,5 27,110 0,276
132 7,50 0,45 3,6 12,870 0,583
133 0,50 5,0 6,730 1,114
134 0,56 6,5 4,601 1,630
135 0,40 2.4 31,390 0,255
136 0,45 34 15,670 0,511
137 8,00 0,50 4.8 7,711 1,038
138 0,56 6,3 5,101 1,568
139 0,60 8,0 3,139 2,551
140 0,40 2,2 43,070 0,198
141 0,45 32 19,360 0,439
142 8,50 0,50 4,5 9,575 0,888
143 0,56 6,0 6,004 1,416
144 0,60 7,5 3,875 2,196
145 0,40 2,1 51,110 0,176
146 0,45 3.0 24,220 0,371
147 9,00 0,50 4,2 12,110 0,743
148 0,56 5,5 8,000 1,124
149 0,60 7,0 4,846 1,859
150 0,40 2,0 61,310 0,155
151 0,45 2,8 31,040 0,306
152 9,50 0,50 4,0 14,300 0,665
153 0,56 5,8 9,653 0,984
154 0,60 6,5 6,200 1,534
155 10.0 0,45 2,6 40,480 0,247
156 ’ 0,50 3,8 17,060 0,586

60

Ne npy>xuHBI F; d D, cy 55
157 10.0 0,56 5,0 11,020 0,907
158 ’ 0,60 6,3 6,867 1,457
159 0,45 2,5 46,700 0,227
160 0,50 3,6 20,580 0,515
161 10,6 0,56 4,8 12,660 0,837
162 0,60 6,0 8,074 1,314
163 0,70 9,0 4,120 2,576
164 0,45 2,4 54,240 0,206
165 0,50 34 25,140 0,445
166 11,2 0,56 4,5 15,770 0,710
167 0,60 5,5 10,790 1,039
168 0,70 8,5 4,964 2,258
169 0,45 2,2 75,060 0,157
170 0,50 3,2 31,150 0,379
171 11,8 0,56 4,2 20,000 0,590
172 0,60 5,2 13,050 0,905
173 0,70 8,0 6,053 1,951
174 0,50 3,0 39,240 0,318
175 12.5 0,56 4,0 23,730 0,527
176 ’ 0,60 5,0 14,930 0,837
177 0,70 7,5 7,505 1,667
178 0,50 2,8 50,390 0,262
179 0,56 3,8 28,360 0,466
180 13,2 0,60 4.8 17,140 0,770
181 0,70 7,0 9,408 1,403
182 0,80 10,5 4,405 2,997
183 0,50 2,6 66,200 0,211
184 0,56 3,6 34,320 0,408
185 14,0 0,60 4,5 21,410 0,654
186 0,70 6,5 12,080 1,158
187 0,80 10,5 5,160 2,714
188 0,50 2,5 76,640 0,196
189 0,56 34 42,120 0,356
190 15,0 0,60 42 27,220 0,551
191 0,70 6,3 13,400 1,119
192 0,80 9,5 6,092 2,462
193 0,56 3,2 52,430 0,305
194 16.0 0,60 4,0 32,301 0,495
195 g 0,70 6,0 15,820 1,011
196 0,80 9,0 7,289 2,195
197 17,0 0,56 3,0 66,410 0,256




IIpodonoscenue mabn. I17.5

Ilpodonscenue maébn. I17.5

Ne npyxuBbI F; d D, c 553
198 0,60 3,8 38,830 0,438
199 17.0 0,70 5,5 21,250 0,800
200 ’ 0,80 8,5 8,809 1,930
201 0,90 11,5 5,396 3,151
202 0,56 2,8 85,840 0,210
203 0,60 3,6 47,040 0,383
204 18,0 0,70 5,2 25,820 0,697
205 0,80 8,0 10,760 1,673
206 0,90 11,0 6,249 2,881
207 0,60 3,4 57,860 0,329
208 19.0 0,70 5,0 29,630 0,641
209 ’ 0,80 7,5 13,330 1,425
210 0,90 10,5 7,270 2,614
211 0,60 3.2 72,260 0,277
212 20.0 0,70 4,8 34,090 0,587
213 ’ 0,80 7,0 16,850 1,187
214 0,90 10,0 8,540 2,340
215 0,60 3,0 91,870 0,231
216 0,70 4,5 42,880 0,495
217 21,2 0,80 6,5 21,700 0,977
218 0,90 9,5 10,100 2,098
219 1,00 13,0 5,680 3,732
220 0,70 4,2 54,880 0,408
221 2.4 0,80 6,3 24,090 0,930
222 ’ 0,90 9,0 12,120 1,849
223 1,00 12,0 7,380 3,041
224 0,70 4,0 65,470 0,360
225 23.6 0,80 6,0 28,580 0,826
226 ’ 0,90 8,5 14,690 1,607
227 1,00 11,5 8,480 2,784
228 0,70 3,8 78,980 0,317
229 0,80 5,5 38,700 0,646
230 25,0 0,90 8,0 17,970 1,391
231 1,00 11,0 9,810 2,548
232 1,10 14,0 6,684 3,741
233 0,70 3,6 96,480 0,274
234 0,80 5,2 47,170 0,562
235 26,5 0,90 7,5 22,390 1,183
236 1,00 10,5 11,440 2,317
237 1,10 13,0 8,506 3,115
238 28.0 0,80 5,0 54,240 0,516
239 i 0,90 7,0 28,320 0,989

Ne npy>xHHBI F, d D, C 53
240 1,00 10,0 13,460 2,081
241 28,0 1,10 12,0 11,070 2,529
242 1,20 16,0 6,272 4,464
243 0,80 4,8 62,780 0,478
244 0,90 6,5 36,700 0,818
245 30,0 1,00 9,5 15,970 1,879
246 1,10 11,5 12,770 2,349
247 1,20 15,0 7,732 3,880
248 0,80 4,5 79,320 0,398
249 0,90 6,3 40,880 0,771
250 31,5 1,00 9,0 19,160 1,644
251 1,10 11,0 14,790 2,130
252 1,20 14,0 9,682 3,253
253 0,80 4,2 102,200 0,327
254 0,90 6,0 48,520 0,690
255 33,5 1,00 8,5 23,250 1,441
256 1,10 10,5 17,280 1,939
257 1,20 13,0 12,380 2,706
258 0,80 4,0 122,600 0,290
259 0,90 5,5 66,130 0,536
260 35,5 1,00 8,0 28,600 1,242
261 1,10 10,0 20,350 1,744
262 1,20 12,0 16,130 2,201
263 0,90 5,2 80,950 0,463
264 1,00 7,5 35,730 1,050
265 37,5 1,10 9,5 24,180 1,551
266 1,20 11,5 18,620 2,014
267 1,40 18,0 8,230 4,557
268 0,90 5,0 93,380 0,428
269 1,00 7,0 45,420 0,881
270 40,0 1,10 9,0 29,130 1,373
271 1,20 11,0 21,570 1,854
272 1,40 17,0 9,940 4,025
273 0,90 4.8 108,800 0,390
274 1,00 6,5 58,970 0,721
275 42,5 1,10 8,5 35,370 1,202
276 1,20 10,5 25,260 1,682
277 1,40 16,0 12,110 3,511
278 0,90 4,5 137,900 0,326
279 45.0 1,00 6,3 65,890 0,683
280 ’ 1,10 8,0 43,730 1,029
281 1,20 10,0 29,820 1,509
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Ipodonocenue mabn. I117.5

IIpooonscenue mabn. 117.5

Ne mpy»KHHBI Fy d D, c 53
282 45,0 1,40 15,0 15,000 3,000
283 1,00 6,0 78,480 0,606
284 1,10 7,5 54,730 0,867
285 47,5 1,20 9,5 35,540 1,337
286 1,40 14,0 18,840 2,522
287 1,60 21,0 8,820 5,386
288 1,00 5,5 107,600 0,465
289 1,10 7,0 69,860 0,715
290 50,0 1,20 9,0 42,830 1,167
291 1,40 13,0 24,140 2,071
292 1,60 20,0 20,130 4,845
293 1,00 5,2 132,400 0,401
294 1,10 6,5 91,120 0,582
295 53,0 1,20 8,5 52,230 1,014
296 1,40 12,0 31,660 1,674
297 1,60 19,0 12,180 4,350
298 1,00 5,0 153,200 0,365
299 1,10 6,3 101,900 0,550
300 56.0 1,20 8,0 64,630 0,866
301 ’ 1,40 11,5 36,580 1,531
302 1,60 18,0 14,580 3.841
303 1,80 24,0 9,420 5,946
304 1,10 6,0 122,300 0,491
305 1,20 7,5 81,270 0,739
306 60,0 1,40 11,0 42,550 1,410
307 1,60 17,0 17,600 3,409
308 1,80 22,0 12,500 4,802
309 1,10 5,5 168,500 0,373
310 1,20 7,0 104,200 0,605
311 63,0 1,40 10,3 50,010 1,260
312 1,60 16,0 21,530 2,926
313 1,80 21,0 14,540 4,333
314 1,20 6,5 136,200 0,492
315 1,40 10,0 59,250 1,130
316 67,0 1,60 15,0 26,720 2,508
317 1,80 20,0 17,090 3,920
318 2,00 26,0 11,350 5,903
319 1,20 6,3 153,200 0,463
320 1,40 9,5 70,920 1,001
321 71,0 1,60 14,0 33,720 2,106
322 1,80 19,0 20,210 3,514
323 2,00 25,0 12,900 5,504
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Ne nmpyxuHBI F d D, cy 55
324 1,20 6,0 183,700 0,408
325 1,40 9,0 85,850 0,874
326 75,0 1,60 13,0 43,400 1,728
327 1,80 18,0 24,220 3,097
328 2,00 24,0 14,740 5,087
329 1,40 8,5 105,400 0,759
330 1,60 12,0 57,160 1,400
331 80,0 1,80 17,0 29,370 2,724
332 2,00 22,0 19,620 4,077
333 2,20 28,0 13,360 5,989
334 1,40 8,0 131,500 0,646
335 1,60 11,5 66,170 1,284
336 85,0 1,80 16,0 35,970 2,363
337 2,00 21,0 22,890 3,714
338 2,20 26,0 17,020 4,993
339 1,40 7,5 165,700 0,543
340 1,60 11,0 77410 1,162
341 90,0 1,80 15,0 44,770 2,010
342 2,00 20,0 26,900 3,345
343 2,20 25,0 19,380 4,643
344 1,40 7,0 214,600 0,442
345 1,60 10,5 91,190 1,042
346 95,0 1,80 14,0 56,650 1,677
347 2,00 19,0 31,950 2,973
348 2,20 24,0 22,150 4,290
349 1,60 10,0 109,100 0,916
350 1,80 13,0 73,310 1,364
351 100,0 2,00 18,0 38,320 2,610
352 2,20 22,0 29,580 3,381
353 2,50 32,0 14,930 6,697
354 1,60 9,5 130,200 0,814
355 1,80 12,0 97,050 1,092
356 106,0 2,00 17,0 46,500 2,279
357 2,20 21,0 34,610 3,062
358 2,50 30,0 18,420 5,753
359 1,60 9,0 159,100 0,703
360 1,80 11,5 112,80 0,993
361 112,0 2,00 16,0 57,200 1,958
362 2,20 20,0 40,710 2,751
363 2,50 28,0 23,110 4,846
364 118.0 1,60 8,5 196,000 0,601
365 i 1,80 11,0 132,200 0,892




Oxonuanue mabn. I17.5

Ne mpyXHHBI Fy d D, c 55
366 2,00 15,0 71,450 1,651
367 118.0 2,20 19,0 48,420 2,437
368 i’ 2,50 26,0 29,530 3,996
369 2,80 36,0 16,460 7,168
370 1,60 8,0 245,300 0,510
371 1,80 10,5 156,400 0,799
372 2,00 14,0 90,830 1,376
373 125,0 2,20 18,0 58,250 2,146
374 2,50 25,0 33,640 3,716
375 2,80 34,0 19,860 6,297
376 3,00 40,0 15,680 7,971
377 1,80 10,0 186,200 0,708
378 2,00 13,0 117,900 1,119
379 132.0 2,20 17,0 70,810 1,864
380 ’ 2,50 24,0 38,550 3,424
381 2,80 32,0 24,210 5,452
382 3,00 38,0 18,500 7,135
383 1,80 9,5 225,200 0,622
384 140,0 2,00 12,0 157,000 0,892
385 2,20 16,0 87,360 1,603

IMpoBepo4HbIil pacyeT BUHTOBBIX MPYKHH
Ha NPOYHOCTH H AedopManuH

Mertozvka onpe/eseHus pasmepos NpyxuH u3noxera 8 TOCT 13765-86.
MaKkcHMaIbHOE KacaTeIbBOE HalpshHKEHHE ONPENeIoTCs No Gopmyite

8F,D
Tonax = T3 = M% k<[1].

Otcrona MOXXHO BBIPa3uTh QUaMETP IIPOBOJIOKH:

d> 8iik,
1]
4i-1 0,615
+ .

== — k03hGULIHEHT, YYUTHIBAIOIINH KPHUBH3HY BHUT-
4i-4 i
Ka IPYXXHHEL, [T] = T3/n — IOIMyCKaeMoe KacaTenbHoe Hanpsbxenue, Mlla;
n=2; i — HHIEKC NPYXHUHBI B pealbHbIX pacuerax [ = 8...12.
JlnaMeTp MPOBOJNIOKH OKPYIISIOT 0 Onmxaifmero 3sHavenus d mo
tabn. I17.5.

roe k=

IpensapurensHas aedpopMalis MPYKHHBL:

2
N —1
c
Pabouas nedopmarus npyKUHBL:
F.
Sy = —2
c

MakcumanpHas qedopMalys Ipys>KHHBI:
_5
o

53

JlnnHa pa3sBepHYTOH NpYXHMHBI (A NPYXHH pacTshkeHus 6e3 3aue-
MOB);
1=3,2Dn,.

PacueT ¥ BHIOOpP BHHTOBBIX LMJIMHAPUYECKUX MPYKHUH CKaTHUA U pac-
TSKEHHUS U3 CTANM KPYIJIOTO CEYEHUs C MHAECKCOM i = 4...12 momxKHEI oCcy-
mectBisiTeed 1o I'OCT 13764—68 — I'OCT 13776-68.

IIpumepbI pacyeToB NPYKUH

Ipumep 1. Tpy:xuHa c:katus ¢ napamerpamu Fj= 50 H; F, =75 H;
h=1mm; D;=15...20 mm.

[To GhyHKUMOHATPHOMY NPH3HAKY NPY>KMHA OTHOCHUTCS K Kiaccy I pas-
psana l.

HaxoauM rpaHuyHble 3HaYEHUS CHIIBI F3 4715 NPy HHBI JAHHOTO Kacca
W pa3psia:

Fy=Fy/(1-0,05) ... Fp/(1 —0,25) = 75/(1 - 0,05) ... 75/(1 - 0,25) =
=78,9...100 H.

B muanasone 80...100 H (TOCT 13766—86) npy>xuH®! Kiacca I, pas-
psna 1 umeror cienyromue 3HadeHus cuit: 80; 85; 90; 95; 100. M3 nansoro
psna MOXHO BbIOpaTh mpyxuHy Ne 349: F3 =100 H; d = 1,6 mm; D) =
= 10,0 mM; ¢; = 109,1 H/mm; s3=0.916 mMm.

XecTKOCTh MPYXXUHBI HAXOAUM 110 GopMyIie

c=(F,—F)/h=(75-50)/1 =25 H/mm.
Yucio pabodHuX BHTKOB NPY>KHHBI PACCUUTHIBAEM 110 opMyIte
n=c/c=109,1/25 =43,
TpeBapUTENLHO Ha3HaYaeM n = 5.
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YTouHEHHAs KECTKOCTh paBHa

c=c¢/mn=109,1/5=21,9 Hmm;
HasHayaeM ¢ = 22 H/MmM.

C yueroM HepaOOYHX BUTKOB IIONHOE YHCIO BUTKOB ONpPEHEIEM II0
thopmyiie

m=n+n=5+2="7.

BrInonHseM IpOBEPOYHBIH pacueT AuaMeTpa IPOBOJIOKH IIPY>KHHBL:

8F; .

d q.>_ —lk,
pac n[T]
r‘nel=&=£:6’25;k= 41_1 _ 4-6,25—1 =1, )
d 16 4i-4 4.6,25-4

Bribrpaem mMatepuan 13 psijia CTajei Ui YIPyrux 3JIEMEHTOB — CTallb
60C2A (I'OCT 14959-79); R,, = 2450 MIla; 13 = 0,5R,, = 0,5-:2450 =

00
= 1300 MTITa; [1] - 13 =866,7 MIla. Torna
n

>

dpam{ Z\/LOO‘QZS'I,Z =1,485 MM,

3,14-866,7
d =1,6 MM > dpacy = 1,485 MM;
51 =~Fi=&=2,2 MM,
%
5y =&=—=3,4 MM;
c 22
53 =§=@=4,5 MM;
c 2

L=(m+1+n)=(7+1+1,5)=9,5 mm;
lo =l3 +353 =9,5+4,5=14 mm;
h=ly+s=144+2,2=16,2 mm;
L=ly+s5,=14+3,4=17,4 mm;
t=5:+d=0,916+1,6=1,516 mm.

Ilpumep 2. Tlpyxuna cxarusa ¢ napaMerpamu F; = 5,5 H; F, =7 H;,
h=1mMm; Dy=5...7T MM,

ITo ¢pyHKIMOHANEHOMY MPH3HAKY IIPYKHHA OTHOCHUTCA K Knaccy I pas-
psana 1.

I'paHUYHEBIE 3HaU€HHs CHIIBI F3 A7Is1 JaHHOTO KJlacca M paspsjia onpese-
JseM 110 hopmyiie
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F3=F,/(1-0,05) ... Fp/(1-0,25)=7/(1-0,05)...7/(1 -0,25) =
=7,37...9,33 H.

B untepsane 7,5...9,5 H ('OCT 13766-86) npyxuHs! knacca I, pas-
psana | uMeroT crieAyrouye 3HaueHus cuit: 7,5; 8,0; 8,5; 9,0; 9,5 H. U3 nan-
HOTo psifia MOXHO BhIOpaTh mpyxuHy Ne 148: F3= 9,0 H; d = 0,56 mMmM;
D;=5,5Mm; ¢ = 8,0 H/mm; 55 = 1,124 mMm.

XKecTKOCTh NPYXHHBI HAXOUM IO HOpMyJIe

c=Fy—-F) h=(7-5,5)/1=1,5H/Mm.

PaccunTeiBaeM umcio pabodrX BUTKOB HPYKHUHEL:

n=c/c=8/1,5=5,333;
HpEeABAPUTENBLHO HAa3HAYaeM 1 = 6,

Y TouHEeHHAs XKECTKOCTh PaBHa

c=c//n=28/6=1,333 Hmm;
HasHauaeM ¢ = 1,34 H/mmM.

C yuerom Hepabo4ux BHTKOB IIOJHOE YHCIIO BUTKOB HAXOIMM 110 (Op-
MyIe

ny =n+n2=6+2=8.

BrInonHseM NpoBepOYHBIM pacueT AHaMeTpa IPOBOIOKH IPYKUHBI:
8F; ;

d qZ - k,
pac ﬂ:['t]
e =3 =9,82;k= 4f_1 _49,82-1 =1,07.
d 0,56 4i-4 4.9.82-4

BribupaeM MaTepuan u3 psaa crajei 1 yopyrux 3J1€MEHTOB — CTallb
S0XTA (I'OCT 14959-79); R,, = 2700 MIla; t; = 0,5R,, = 0,5-2700 =

= 1350 MTa; [1]= 22 = % =900 MITa. Torna
n

dpacy 2 \/L.g,82.1,07 =0,517 mm;

3,14-900

d =0,56 MM > dpacy = 0,517 Mm;
51 =£=i’i=4,126 MM;

c 1,33
S =§=L=5,25MM;

c 1,33
3 =§=i:6,767 MM;

c 1,33

b



Ly=(n +14+m)=8+1+1,5)=10,5 mm;
Iy =06 +s53=10,5+6,77=17,27 Mmm;
L=ly+s=17,27+4,126=21,396 MM,
Iy=Iy+s, =17,27+5,25= 22,52 mm;
t=s3+d=1124+0,56 =1,684 mm.

Hpumep 3. IIpy:knHa pACTsKeHHsi ¢ HAYaJIbHBIM HATS:KEHHEM,
napameTphl npyxussl Fo = 19,75 H; F; =20 H; F, = 25 H; 7 = 2,5 mm;
D;=6,5...8,0 Mm.

ITo QpyHKIMOHANBPHOMY NPH3HAKY NPYXXHHA OTHOCHTCA K Kiaccy I pas-
pana 1. Ipanuunble 3Ha4eHMs CHJIBI F3 Ul NAHHOTO KJlacca M paspsia
OlIPEAETIAIOTCA 1O opMyJIe

F; = F,/(1 - 0,05) ... F5/(1 — 0,25) = 20/(1 — 0,05)...20/(1 - 0,1) =
=26,3...27,7H.

B unTepaane 25,0...28,0 H (OCT 13766-86) npyxwuHs! kiacca I, pas-
pana | umeroT crenyroume 3HadeHus cui: 25,0; 26,5; 28,0 H.

M3 naHHOrO psana MOKHO BbIOpaTh npyxuHy Ne 235:

F3=26,5H;d=0,9 mm; D = 7,5 Mm; ¢; = 22,39 H/mm; 55 = 1,183 mm.

JKecTKoCTb NIPYXKHHEI OIipefesseM 1o Gopmye:

c=(Fy—F))/h=(25-20)/2,5=2 H/mm.

PaccunThIBagM 9HCIIO PAOOYHX BUTKOB NPYXUHEL

n=c/c=22,39/2=112;
NpeJBapUTeIbHO HA3HA9aeM 1 = 5.

YTOouHEHHAs KECTKOCTh

c=c)/n=22,39/11=2,036 H/mm;
Ha3Ha4yaeM ¢ = 2 H/mMmM.

C yuyeroM HepaGo4UX BHTKOB HAXOJHM MOJHOE YHCIIO BUTKOB:

m=n+tn=11+2=13.

BEINONHHM IIPOBEPOYHBIH pacueT IMaMETPa IPOBOJOKH NPYKHUHBL:

oo > |3 ik,
k|
e =221 g 333k = 4i-1_4-8333-1_ )0,
9 4i—4 4.8333—4

BI:IGI/IpaeM’MaTepI/IaJ'I W3 psAja cTajed uId yNpyTHX JJIEMEHTOB —
kpeMHeMapraiuosas 6ponza BpKMu3-1 (FOCT 5222-72). Torma t3 =

— 1200 MITa; [t] = 2 = 2% _ 800 MIa;

n 1,5

dpacq 2 \/ﬂ'g,333'1,102 - 0,879 MM;

3,14-800

d=0,9MM > dpacy = 0,879 MM;
851 =i=§=10MM;

c
Sy =§=§=12,5MM;

c
53 =§=@:13,25 MM;

c

L=(m+1+n)=011+1+1,5)=13,5 mm;
lo =05 +s3=13,54+13,25=26,75 Mmm;
L=ly+s =26,75+10=36,75 mm;

Iy =Iy+57=26,75+12,5=39,25 mm;
t=s55+d=1183+0,9=2,083 mm.

IInockne Npy:KHHbLI

Orta rpynna mpyXHH O4eHb pa3HoOOpa3Ha KaK MO KOHCTPYKIMH, TaK U
10 Ha3HaueHHI0. I10 KOHCTPYKTUBHOMY O(POPMIICHHIO Pa3M4aloT MPSMBIE,
U30THYTBIE U CIIHpANBHBIE MPYXUHBL. MarepHuan IIoCKHX NpYKHH pabo-
TaeT Ha U3ru6. IIpsAMble MIOCKHE MPYXUHBI C IIPSIMOYTOJIBHBIM CEUEHHEM
NPUMEHAIOT IPH MAJBIX JIHHEHHBIX NEPEMEIIECHHUIX H OTHOCHUTENIBHO He-
GONBLINX YCWIHAX; HAIPHMEP, B KAYECTBE KOHTAKTHBHIX NPYXHH pele H
niepexToyaresnei, B Qukcaropax, My@Tax u TOpMO3ax, KaK yInpyrue Onopsl
u Hanpagistomue. [Ipsamas npyxuHa 3aHUMaeT MHOTO MeCTa, TaK Kak I0
CPaBHEHMIO C BO3MOXHOH nedopmanueit nmMeet Gonburyro aiuHy. Mare-
pHaJl IpsAAMOH NPYXUHBI (JIEHTO4YHas CTasb, OPOH3a U T. I.) MOXET OBITH
[PHMEHEH B €CTECTBEHHOM COCTOSHHUH. Pa3Mephl JISHT Ul U3TOTOBJIECHHUS
IUTOCKHX IIPY>KHH NpUBeaeHbl B Tab. [17.6, IpOYHOCTHBIE XapaKTEPHCTH-
K JieHT — B Tabun. [17.7.

Tabnuya I17.6
Pexomenayemblie TOJIIIHHA H IIMPHHA JIEHT, MM
Tonmuna upuna Tonmuna IMupuna
0,20...0,40 5...100 0,63...0,80 8...100
0,45...0,50 6...100 0,9...1,0 9...100
0,55...0,60 7...100 1,1...1,3 10...100
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Tabnuya 117.7
IIpovyHOCTHbIE XAPAKTEPUCTHKH JEHT

T'pyrmel IPOYHOCTH BpemeHHO€E cOnpOTHBIEHHE Teepnocts no Buxkepcy
JIEHTHI pazpriBy, MIla HV
111 1300...1600 375...485
211 1610...1900 486...600
311 Cseimie 1900 Ceoiie 600

CraabHasi X0JI0AHOKAaTaHas TepMooOpaboTranHasn jeHra (o [OCT
21996—76) u3 KOHCTPYKUMOHHOH, HHCTPYMEHTaIbHON U NPY>KUHHOHN CTa-
7Y TpefHa3HayeHa Ul M3TOTOBJICHUS NPYXKHUHALIHX NETaNeH M NPYXHH.
JlenTs! noApasaensIoT:

a) MO MPOYHOCTH (BPEMEHHOMY COIIPOTHUBJIEHHIO pa3pbiBY HIIH TBEPAO-
cTH) Ha rpynnsl: nepeyto — 111, Bropyro — 211, Tpersro — 3I1;

0) 0O TOYHOCTH W3TOTOBIIEHUS: [I0 TONILHHE: HOPMaNbHON TOYHOCTH,
noBeIeHHON TOuHOCTH — 1T, BEICOKOH TouHOCTH — BT, M0 HOpManbHOR
TOYHOCTH, MOBBIIIEHHOH TouHOCTH — IT11; BBICOKOM TOuHOCTH — BIII;

B) MO BHUJIy ITOBEPXHOCTH: Ha CBETIOKAIEHYIO, CBETIIOKAJIEHYIO C IIBE-
Tamu nodexanoctd — L, momipoBaHyo — C, KOIOpH30BaHHYIO — K,
TeMHyo — Y;

I) HO BHIY KPOMOK: ¢ OoOpe3aHHBIMH KpOMKamH, ¢ 00paboTaHHBIMH
KpoMmkamu — [1.

IIpumepnsl 0603HaYeHUH:

Jlenta rpynmnet 111 noBeILIEHHONM TOYHOCTH U3TOTOBIEHHUS IO TOJILMHE,
HOpMaJTbHOM TOYHOCTH TI0 ITHPHHE, ¢ 00paboTaHHEIMH KPOMKaMH, CBET/IO-
KajieHas ¢ npetamu nobexanocty, pasmepom 0,7 x 20 mm — nenta LI-I1T-
I1-7%x20 mo I'OCT 21996-76.

To xe, rpynnsl 3l MOBEIMEHHOH TOYHOCTH H3TOTOBJICHHA IIO TOI-
IIMHE W IIHUPHHE, ¢ 00pe3aHHBIMH KPOMKAMH, CBETJIOKAJIEHAS, PA3MEPOM
0,3x15 mm — nenra 3II-ITTIII-0,3x15 mo TOCT 21996-76.

JlenTty U3roToBIAIOT U3 cTasik Mapok 50, 60, 70, 65T no TOCT 1050-88,
Mapok Y7A, Y8A, Y9A, V10A, Y12A o 'OCT 1435-90 u mapok 60C2A,
70C2XA o I'OCT 14959-79.
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KoncTpykTHBHEIE pa3Mepbl NPAMBIX IVIOCKHX MPYKAH

Bapuant xpenienus ¥ NpUIoXKeHHs Harpy3KH K OPSIMOi TTOCKOH TIpy-
)KHHE NPAMOYTONBHON GOpMBI MOKa3aH Ha puc. I17.5.
JlomyckaeMoe HanpspDKEHHE B Marepuale

YIIPYTOro 37eMEHTa, paboTaloIIEro Ha H3ruo, I}

U K03 dUIMEHT 3amaca 3aBUCAT OT peKHMA P
Harpy3Kd Marepuaja U KadecTBa ero obpa- d/
60TKH, MECTa YIIPYTOro 3JIEMEHTA B MEXAHU3- - w
M€, CpPOKa CITYXOBI.

Hau6onpmee HanpsokeHHE Op,,, BO3HH-

Karolllee B MPAMOM IUIOCKOM YIIPYTOM 3jle- Frzz7]
MEHTE, JOJDKHO OBITh C HEKOTOPHIM 3aIacoM b
MEHBIIE NPEAETBHOTO HANPHKEHUS Gpp, HE-
JOITyCTHMOTO Ay ero paborsl. [IpenensHbIM
COCTOSIHHEM MOXKET OBITh HapyIUEeHUe yIpy-
TOCTH, paspyllieHUe OT CTaTUYECKOH WU IIH-
KJIMYECKON HArpy3KH, NOTeps ycToiunBocTH. Takum 06pasoM, npu pabote
IPSAMOTO TIOCKOTO YIPYTOTO 3JEMEHTA HauOolblliee HapsHKeHHE B MaTe-
pHalle He JODKHO NPEBBILIATh JOMYCKaeMOTO:

Puc. I17.5. Inockas npyxu-
Ha NpSAMOYTOJILHOH (OPMEI

Omax < [0] = Omp /n,
rae n — Kod(h(QUUMEHT 3amaca NPOYHOCTH; # = 1,5...2 — ans ynpyrux
3JIEMEHTOB, paboTalOIKUX MIPH CTATHYECKHX Harpyskax; n = 3...4 — aus
CHJIBHO U30THYTHIX 371€MEHTOB; 1 = 10...20 — 11 U3MepUTENBHEBIX JJ1e-
MEHTOB.
VYenoBus pacyera Ha MPOYHOCTD H KECTKOCTb:
6 F ol Fro.x EbR
Oy == 2= < [0]s =72 22T
4]
ITpu npoexTHpOBaHUHM ypaBHEHUs yXOOHO UCIIOIL30BATh B BUAEC

pode( 1V, OFum L1
h)’ [6] A&

E

L dec  6F .
ITocne BeruMCIEHUS 3HAYEHUH — H 3alaeTcs P 3HAYEHUH Co-
E  [o]
OTHOLIEHHMs //h, nanee U3 ypaBHEHHS JKECTKOCTH ONPENEAETCS P 3HAUE-
HHUH LIHPUHEI b.



IIPHJIOXKEHHUE 8

OCHOBHBIE ITAPAMETPBI I XAPAKTEPUCTHKH SJEMEHTOB IEPEJAYM «(BUHT — TANKA» C TPEHUEM CKOJIBXKEHUSA

JIns mpeoOpa3oBaHus BpAILATENBHOIO ABMXXEHHA B IIOCTyNIaTeNbHOE B
npu6opax 4acTo UCIONB3YIOT NEpefady «BUHT — raiika». B BUHTOBBIX Ie-
penauax ¢ TPeHHeM CKONBKEHHs NPHMEHAIOTCA TpanelenaaibHas, yinop-
Has, METpUYECKasi, OKyJIspHasl, IPsIMOYyroibHas pesnoa.

BuHTHI X0i0BbBIE

Buntsl xonosbie (OCT 1.76255—74) H3roTOBIAIOTCS CIEAyIOMIUX Kilac-
COB TOUHOCTH B Nopsjike yosiBanus Tognoctu: 0, 1, 2, 3, 4. CrannapT HOp-
MHpYET OTKJIOHEHHSI I11ar0B, HAKOIIEHHYIO IOTPEUIHOCTS Ilara U A0MyCKH
(GOPMEBI ¥ PacTiOIOKEHHUS 311EMEHTOB BHHTA M raiku. HOpMbl TOYHOCTH 1a-
pameTpos xonoBbIx BUHTOB ( OCT 1.76255-74) naus: B Ta6m1. T18.1.

Tabruya I18.1
HopMBbI TOYHOCTH NaPaMeTPOB X010BbIX BHHTOB
Ksace TouHOCTH
ITapametp 0 1 > 3 2
IIpenensHele OTKIOHEHHS 1IAra, MKM +2 | £3 | £6 | £12 [£25
HakornneHHas NOrpeliHOCTb 11ara, MKM, He 6oiee, Ipy JUIKHE BUHTA, MM
Jo 25 2 5 9 | 18 [ 35
Cssiute 25 go 100 3 6 12 | 25 | 50
» 100 » 300 5 9 | 18 | 35170
JononuuTenbHo Ha Kaxasie 300 MM 2 3 5 10 | 20
CymMapHas 1o Bcell AnuHe 10 | 20 | 40 | 80 | 150
JIOTyCK KpyIJIOCTH IO CPEAHEMY IHAMETPY, MKM, NPH 11are, MM
3...5 3 5 7 | 10 [ 15
6...10 3 5 8 |12 | 18
Jlonyck npoduns B MpoAoJIbHOM CEYECHHH, MKM 5 8 10 | 15 ] 20
Jonyck pagnajibHOro GHEHHs 10 CPEIHEMY OHAMETPY, MKM, PH IJIHHE, MM
Jo 1000 20 | 40 | 80 | 190|200
Cssime 1000 o 2000 40 | 60 | 100 | 150|250
TIpenenbHele OTKJIOHEHHS YITa HAKIOHA 6OKOBOM: CTOPOHBI MPOGUIIS, YIJI. MUH,
pY 1Iare, MM
3...5 +12 | +15 | +20 | +30 | —
6...10 +10 [ +12 | +18 [ +25 | —

BHHTHI MHKpOMETPHYECKHE B COOTBETCTBHHU C TpeboBanusmu no FOCT
6507-78, 'OCT 7470-78, TOCT 10388—81 k TOYHOCTH MHKpPOMETpUYE-
CKHMX M3MEPHTEIBHBIX MPHOOPOB H3TOTOBISIOTCS C METPUUIECKOH pe3rboit
npoduns mo F'OCT 9150-81, ¢ marom 0,5 niau 1 MM u pabodum xomoM 5,
10, 15 1 25 MM ABYX KJIACCOB: HOpMaJILHOH TOYHOCTH (C HaKOILJIEHHOH Mo-
IPEeNIHOCTHIO mara 4 MKM) U ToBbIIEeHHOH (2 MxM). Hopmupopanue Tou-
Hoctu ocyuiecteasercs o TOCT 16093-81.

OCHOBHBIE CBEJICHHMS O MaTepHallax JUIsl U3TOTOBJIEHHUS XOIOBBIX BUHTOB
¥ raex npuBeneHsl B Tabun. I18.2 n I18.3.

Tabnuya I18.2
MarepuaJbl 4J18 H3TOTOBJIEHHS XOAOBbIX BHHTOB

Mapka ITpumeHeHve
A40T, AC35T2,40XETOCT 1414-75 E
Hucrpymenransubie ctand (I'OCT 1435-74) | MukpoMeTpHY€eCKHE BUHTHI
Jaryuu JI62, JIS9-1 (TOCT 15527-70)

HarpyxeHHbI€ XOf0BBIE BUHTHI

Henarpy»xeHHbIE BUHTHI

Tabnuya 118.3
MarepuaJibl AJI H3TOTOBJIEHHS XOAOBbIX raex

Mapka ITpumeHenue

BpAJXK9-4, 5pKH1-3 (TOCT 18187-72), BpA9Mu2
(TOCT 493-79), BpO®7-0,2 (TOCT 5017-74)

Texcronur IITK (I'OCT 5-78), monuamun 610-1-101 KpynHeie ratiku
(T'OCT 10589-87)

IMonustuner MOII3H/ 222-03 (TVY 6-05-1721-75)

O011ero Ha3HAYEHUS

O06BeMHO perynupye-
MbIE TalKH

[Mpumeps obo3HaYEHU:

Tr10x6(P2)LH — 8H/8e6h — 20 — pe3nda Tpaneueunansuas (7r),
muamerp 10 mm, xon 6 MM (10%6), Tpex3axonuas, mar 2 MM (P2), neBas
(LH), nons nomyckoB raiiku 8H, nond JONMyCKOB BUHTA IO CpEIHEMY AUa-
MmeTpy — 8e, o HapyKHOMY 6/, IUIMHA CBUHYMBaHUA 20 MM;
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Tr 10x2 — 8H/8e — pesnda TpaneueunanvHas (7r), nuamerp 10 mm,
OQHO3aXO0JiHasl, ar 2 MM, paBasi (He yKa3bIBaeTCA), MOJS JIOIyCKOB raii-
ku 8H, BuHTa 8¢, HOpMAJILHOHN JJIMHEI CBUHYMBAHUA (B JAHHOM CITy4ae —
cBhiie 6 MM 710 19 MM, He YKa3bIBaeTcs).

Pe3nba tpanenenanpHas (poduns no 'OCT 9484-81) cranmapTu3su-
poBaHa B mpeznenax auamerpos 8...630 MM u maros 1,5...40 MM, ¢ nomy-
ckamu o 'OCT 9562—81 (omno3zaxonnas, [OCT 24738-81) u B npenenax
nuameTpoB 10...320 MM, maros 1,5...40 My, uncna 3axonoB 2...8 (MHOT03a-
xopHas, ['OCT 24739-81). Pe3rba TpanenengaibHas 11 BUHTOBEBIX MEpe-
nay nmokasana Ha puc. [18.1. [Tapamerps! pe3np0n! npuBeneHs! B Tabu. 118.4.
JlnuHy CBHHYHBaHUA BEIOHparoT mo tabi. I18.5.

JliaMeTpbl, LIary U MOJIS JOIYCKOB PE3b0 NPUMEHHUTENEHO K BAHTOBBIM
nepenayaM npubopocTpoeHus nansl B Tabu. I18.6, I18.7.
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Q| Hapyxusa pessba Q
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@Q Ocb pessiyl

Puc. I18.1. Pe3rba TpaneueunansHast yiss BUHTOBBIX Mepenay
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Pasmepel pe3p0bl TPanenen aIbHoOMH, MM

Tabruya I18.4

d » Yucno d » Uucno d » Uucno 3a-
3aXONO0B 3aX00B X0II0B

8 1,5 1 16 4 1..6 28* 3 1...8

9 1,5;2 1 18 2;4 — 28" 5 1;2;4; 8

10 1,5;2 1..8 20 2;4 1..8 28" 8 1..4

11 2;3 1 22 | 3:5;8 — 30 3;6; 10 —

12 2 1..8 24 3 1...8 32 3,6 1..8

12 3 1..6 24 5 1;2;4 32 10 1;2;4

14 2;3 1 24 8 1..4 34 3;6; 10 —

16 2 1.8 26 |3;5;8 —_ — — —

ITpumMeuanus: 1. Yucno 3axonos pe3rsdrl mo psay: 1, 2, 3,4, 6, 8.

2. H=1,866P; H,=0,5P; Hy = h, =0,5P + a,

3.D2 =d2=d—0,5P,d3=d—2H2Hl=—D2+H1,Dl :D4—2Hz.

4. Rimax = 0,50, Rymax = ac.

5. PapuaneHeli 3a30p g, npu mare P go 1,5 MM — 0,15 MM, npu P cBRIlIE
1,5 MM o 5 MM — 0,25 MM, nipu P cBbitie S MM 10 12 MM — 0,5 mMm.

* HpeﬂHO‘ITI/ITCHLHH TONBKO JJIsl OJTHO3aXOMHOH pC3I:6H.

Tabnuya I18.5
JIHHBI CBHHYMBAHHSA TPaNeleHAaTbHO#H pe3bibl, MM

P N L P N L P N L
1,5 5..15 | Ceeunie 15| 2 | 8..24 |Cssimie 24| 2 8...25 | Csrie 25
2 | 6..19 » 19 3 [14..32 » 32| 3 |12..36 » 36
3 |10..28 » 28| 4 [15..43 » 431 5 | 21..63 » 63
— — — 5 | 18..53 » 53] 6 | 25..75 » 75
— — — 8 |[30...85 » 85| 8 (24...100 » 100
— —— — — — 10 142...125 » 125

HpuMeuanue. N — HopManbHas JIMHA CBUHYHBaHKA, L — Gonbluas.

* uameTp pe3n6rI cBbinre 11,2 MM 10 22,4 MM.

** JlnameTp pe3n6bl cBimIe 22,4 MM 10 45 MM.




Tabnuya I18.6

Ioas aomyckoB TpanenenIaabHOH pe3b0bl 115l BAHTOBLIX mepeaay

Tabnuya 118.7

IIpumeHsieMOCTH NMOJIEH JONYCKOB TPaNeUeHAATbHBIX pe3b0
B 32BHCHMOCTH 0T JJHHBbI CBHHYMBAHHUS

Knacc Tounoctu

HapyxHas pe3pba Buytpenusis peasrba
Pasmep CreneHb OcHoBHOE Pasuep CreneHb OcHoBHOE
TOYHOCTH OTKJIOHCHHE TOYHOCTH OTKJIOHEHHE
d 4.6, T h D, T H
d, 6..9:7°...10" | cie;gh D, 6..9;7"..9" H
dy 6..9;7"..10° h D, 4, 4° H

Tpumeuanus: 1. [IpuBeaeHs! MO JOIMYCKOB OTPaHHYMTENBHOTO 0T6OpA.
2. T — pomycku 1o 0cobsIM HOpMaM.

* JInst MHOTO3aXOHOM Pe3bObL.

Hunametp JnuHa
pe3sbbl | CBMHUYMBAHHA TOUHELH cpenHuit rpy6sIit
4 N 6e;6g;7°e; T'g | 7e; 7g;8¢”; 8" | 8c;8e: 9c 9c”
L 7e; 8e" 8e; 8¢" 9¢; 10¢”
D N 6H; TH' TH; 8H* 8H: 9H"
? L 7H; 8H" 8H; OH 9H; 9H"

[Mpumeuanue. 8e, 8 — NpeanoOUTATEIbHBIE OIS,

* JIns MHOTO3aXOMHOH pe3bOHL.




IIPH/IO’KEHHUE 9

TEOMETPUYECKHE NAPAMETPBI PA3IMYHBIX KOHCTPYKIIUA MOAIIMITHUKOB KAYEHHS

B KOHCTPYKLHUSAX ONOp BajJloB NPHUOOPHBIX YCTPOHCTB NPHUMEHSIOT
ONIOpEl C TPEHHEM Kauy€HHs — IIApHUKOBBIE MoAWIMNHUKK. CraHmapt
penycMaTpuBaeT HalM4He CEpUH pa3sMepoB NOALIMITHUKOB [0 Hapy>KHO-
My guaMeTpy: cBepxierkue — 8 u 9, ocobo nerkue —1 u 7, nerxkue — 2
U 5, cpenaue — 3 u 6, Txenble — 4; N0 MHPHUHE UM BEICOTE: 0c000
y3kue — §, y3kue —7, HopmainsHsie O U 1, mupokue — 0, 2, 3, ocobo
mupokue — 3, 4, 5, 6, B nopsAKe BO3pacTaHUA pa3MEpOB IPH OIHHAKO-
BOM BHYTPEHHEM JHaMETpeE.

CranpapTHBIN TOJIIUITHUK Ka4eHHsl OOBIYHO COCTOMT M3 HAPYXXHOTO U
BHYTPEHHETO KOJEL C JOPOKKAMH KaueHHs, TEl Ka4eHHUs (LIAPHKOB WU
PONMKOB) M Ccelaparopa, pPaBHOMEDPHO
pacmpeensomero ux M0 J0pOXKam i,. e
(puc. I19.1). Ha 3T0M pHCYHKE IPHHSATEHI ‘

cnenyroupe 0003HaYEHHU: % &
d — HOMHHAJIBHBIH JTHAMETP OTBEp-

i
CTHsI BHYTPEHHETO KOJIbLIa; ( | )
D — HOMMHAIBHBEIA HapYXHBIH IHa-

METP HapyXKHOTO KOJIbLIa;

D — HOMUHANBHBIH HApY)KHBIH K- S j/
aMeTp ynopHoro 60pra;

C — HOMHHAJNBHAs LTHPHHA HAPYX- 3
HOT'O KONbIIa,; ©

B — HOMHHanbHas ILIMpUHA BHY-
TPEHHETO KOJbLa;

C| — HOMMHaJbHas LIMPHHA YIOp-
HOTO OOpTAa; Puc. I19.1. KoHCTpyKIMs NOAIHII-

¥, — HOMHHaJIbHasaA KOOpAHWHAaTa HHKa IIapyuKOBOro paguajbHOro
MOHTaXXHOH (acku. OIHOPAIHOTO

—

A N
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Tunsl u KOHCTPYKTHBHBIE€ PA3HOBHAHOCTH MOJUIMUITHHKOB KaYeHH A

Tunb! M KOHCTPYKTUBHBIE PA3HOBHAHOCTH NOIIIUITHUKOB Ka4eH s yCTa-
Hosnensl 'OCT 3595-74 (tabn. 119.1-119.3).

Tabnuya I19.1
KoHcTpyxTHBHBIE pa3Mepbl NPHGOPHBIX PATHAIBHBIX
IIAPHKOBBIX MOJIUHIHUKOB CePHM AHAMeTpoB 0

Ob603HaueHNe NOAUTHITHUKOB PasmepeL, MM Macea I'py30onogseMHOCTb,
KOHCTPYKTHBHBIX » H, He menee
1000000 1840000 d D B r ' C Go
1000000/0,6 — 0,820 08 0,10 — — —
1000001 — 1,0 25! 1,01010( — — —
1000000/1,5 — 1,6 | 3,0 | 1,0 [0,10] — — —

1000002 1840002 20|40 1,2 |0,10| 0,10 — —

1000000/2,5 | 184008/2,5| 2,5 | 5,0 | 1,5 [0,15| 0,18 — —

1000003 1840003 30 6,0 | 2,0 |0,15| 0,26 160 50

1000004 1840004 | 4,0 | 7,0 1 2,0 | 0,15| 0,35 200 80

1000005 1840005 5080720 (0,15]| 0,43 230 90

1000006 1840006 | 6,0 | 10,0| 2,5 | 0,20| 0,74 360 260

1000007 1840007 7,0 1 110 | 2,5 10,20} 0,80 370 180

1000008 1840008 8,0 (12,0f 2,5 10,20| 0,86 — —

1000009 1840009 9,0 114,0| 3,0 [{0,20| 1,40 ~ —

1000000 1840000 |10,0(15,0] 3,0 |0,20| 2,42 —




KoHCTPYKTHBHbIE pa3Mepbl IPHGOPHLIX PATHANALHBIX APHKOBBIX MOAIMITHUKOB CEPHH THAMETPOB 8

Tabnuya 119.2

0O603HauYeHHE NOAMIMITHHKOB KOHCTPYKTHBHBIX KCTIONHEHUHA PasMepsl, MM I'py3omoaseMHOCTh, H,
1 2 3 4 5 6 Macca. He MeHee
1000000 2060000 2080000 1840000 2860000 2880000 d D B r ? c c
3006000 3080000 3860000 3880000 0
100008/0,6 184008/0,6 0,6 2,5 1,0 0,1
1000081 s e 1840081 — 10| 30 | 10| o1 0,06 100 30
1,0 3,0 1,5 0,1 0,06 80 20
100008/1,5 3060081 3080081 184008/1,5 3860081 3880081 15 4.0 12 01 0.09 110 30
1,5 4,0 2,0 0,1 0,09
1000082 306008/1,5 3080082 1840082 386008/1,5 388008/1,5 2.0 50 15 0.15 0.19 190 60
2,0 5,0 2,3 0,15 0,25 190 60
1000083 - - 184008/2,5 - 25 | 60 | 1.8 | 015 | 026 190 60
2,5 6,0 2,6 0,15 0,43 190 60
1000083 306008/2,5 308008/2,5 1840083 386008/2,5 388008/2,5 3.0 7.0 20 02 038 310 110
2060083 2080083 B 2860083 2880083 3,0 7,0 2,5 0,2 0,49 310 110
o 3060083 3080083 3860083 3880083 3,0 7,0 3,0 0,2 0,53 640 230
4,0 9,0 2,5 0,2 0,76
100084 2060084 2080084 1840084 2860084 2880084 40 9.0 35 0.2 0.79 = —
— 3060064 3080084 —_ 3860084 3880084 4,0 9,0 4,0 0,2 1,2 640 230
Tabruya 119.3
KoHCTPYKTHBHbBIE pa3vepbl NPUGOPHBIX PATHAJILHbIX INAPHKOBBIX NOIIIMIHAKOB CEPHH AHAMETPOB 3
0603Ha‘-{eHHC MOALIHIIHUKOB KOHCprKTPIBHBIX UCIIONHEHMHA Pa3MCpBI, MM
I'pyzonoasemHocTh, H, HE MeHEe
1 2 3 4 5 6 J D 2 Macca, T
300 60000 80000 840000 860000 880000 ’ C Co
33 60033 80033 840033 860033 880033 3,0 13,0 5,0 0,4 1300 490
34 60034 80034 840034 860034 880034 4,0 16,0 5,0 0,5 5,1 1900 700
35 60035 80035 840035 860035 880035 5,0 19,0 6,0 0,5 9,7 2500 1050
36 60036 80036 840036 860036 880036 6,0 22,0 7,0 0,5 14,0 3300 1350
37 60037 80037 840037 860037 880037 7,0 26,0 9,0 0,5 26,0 4550 1950
38 60038 80038 840038 860038 880038 8,0 28,0 9,0 0,5 29,0 4550 1950
39 60039 80039 840039 860039 880039 9,0 30,0 10,0 1,0 35,0 6000 2650
300 60300 80300 840300 860300 880300 10,0 35,0 11,0 1,0 — 8150 3000
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B manorabapuTHBIX Me€XaHHW3Max NPHOOPOB IPHUMEHAIOT TakKe He-
CTaH[aPTHBIE HACHIIHBIE LIAPHKONIONIIMIIHUKY (COBMellieHHbIe). B aTHX
NOALIMITHHKAX HET Cemaparopa U Kojell, a JOPOKKH KAauYE€HHst BHITOJHEHBI
HEMOCPEJCTBEHHO Ha BTy U B KOpITyce, MpUYeM Hangbl BaJIOB MMEIOT, KaK
HpPaBUJIO, KOHHYECKYIO HIIH TOPOUIHYIO GOPMY, 2 OTBEPCTHS B KOPITyCaX -
HHIMHAPHYECKYI0, TOPOUIHYIO WK cHEepHYECKYI0. B TakuX MOALIMITHH-
kax 00b1uHO Hcnonb3yercsd oT 3 10 30 CTaHZapTHBIX HIAPHKOB, AUAMETPHI
KOTOPBIX HE NMPEBHIIIAOT 5 MM.

OcHoBHbIE pa3Mephbl NOAIIHAINMHUAKOB KaYeHH A

OcHOBHBIE pa3Mepbl TNOAIIMITHUKOB KaueHHs ycraHoeieHsl ['OCT
3478-79 nns apamerpoB BasioB B mpeaenax 0,6...2000 mm no apudmetnue-
ckuM pafgam depe3 1, 5 1 10 MM ¢ OTKIIOHEHHSAMH, NPUOTHIKAIOIINAMH 3TH
PSABI K PsiiaM TeOMETPHIECKUM. B 0651acTH MaNbIX TUaMeTpPOB YCTAHOBIIE-
Hel pazmepsl: 0,6; 1,0; 1,5; 2,0; 2,5; 3...9 (uepe3 1) u nanee 10; 12; 15; 17;
20...110 (uepe3 5), a Taxxke 22; 28; 32. OCHOBHEIE TEXHHYECKHE TaHHBIE

Oxonuanue mabn. I19.4

HOALIMITHHUKOB IIpHBeaeHsl B Tabu. 119.4.

Tabnruya 119.4

MoxmunHMKH WIapUKOBbIe paguaabibie oxHopsaanbie (TOCT 8538-75)

O6osuHaue- | d, | D,| B, roum | CH | Gy H Anp* 1072, | BapuaHTsl ¢ 0COOBIMH
Hue MM |MM | MM 06/MuH TpeGOBaHUAMU

1000091 1 14161 0,2 125 34 45 10; 5, T; M

2000154 1,514 1,7] 0,1 140 39 30 10; M

1000092 2 14123] 02 280 86 45 10; T; M

2000083 317125] 0,3 430| 136 36 I0T; V; M; 11

1000093 3 18| 3 0,2 440| 100 43 10; T, M

13 319| 3 0,3 460| 190 36 —

23 3 110 4 0,3 4904 217 40 I0;P; T, V; M

1000084 419126 02 540| 186 45 10, T; M

1000094 4 111} 4 0,3 750 340 40 K; T; M

24 4 1131 5 0,4 990| 415 38 I0; T; M

34 4 116 5 0,5 [1150] 750 36 IO

45 4518 125 0,3 590| 180 40 I0; T

100008510 5 |11} 3 0,3 635| 280 40 —

1000095 5 113] 4 0,4 [1080] 390 38 I0;T; SI; K; V; M

25 5116 5 0,5 | 1480 740 36 I0; T, M

72

O6o3uaue- | d, |D,| B, rowm | CH | CoH Anp* 1072, | BapuanTs! ¢ 0co6BIMH
Hue MM |MM| MM 06/MuH TpeOOBaHUAMH

35 5119| 6 0,5 |2190| 1160 32 I0; E
76 6 [10] 25| 0,3 |1350| 490 40 O, T, M
1000096 6 (15| 5 0,4 |1470| 555 38 I0; T; M
26 6 |19]| 6 0,5 1217011160 32 10; P; M; 111
66I" 6 |22 6 0,5 [3220]1310 34 —
56 6,419 55| 0,5 — — —
2000087 7 114 4 0,3 | 1170 440 36 IO; M
1000097 7 117 5 0,5 {2020 770 36 10; T; I

17 7 119 6 0,5 1220011160 34 IO; T; I
27 7 122 7 0,5 3250|1350 30 10; P
1000088 8 [16]| 4 0,4 |1330| 510 36 J10)
1000098 8 [19| 6 0,5 2240 885 40 I0; T, M

18 8 22| 7 0,5 | 3250|1340 32 10; T; E; M; 11
6910T 9 |14] 3 0,3 860| 310 40 I0; T
7910 9 |15/25] 03 [1180| 450 36 —
1000099 9 120| 6 0,5 | 2680|1050 32 10; T
89 9 22| 7 0,5 12900|1200 30 —
291 9 |126| 8 1 4620|1960 26 —
1000900 10 |22 6 0,5 |3340] 1350 30 I0; T, M
100J1 10 {26| 8 0,5 |4620| 1960 30 0P, T, I; E; M
700 10 |28 8 0,5 |5260|2270 26 —
200 10 (30| 9 1 5900|2650 24 10; P; b; LI
300 10 |35 11 1 8060|3750 20 JI
1000801 12121 5 0,5 | 1430| 700 30 10
1000901 12 |24| 6 0,5 [3390|1350 28 I0;P; T, B; E; M

ITomUMIMHKMKY IIAPHKOBBIE pafHaIbHbIE ONHOPSAIHEIE C YIIOPHBIM Oyp-
ToM miaHd ¢nanueM (TOCT 10058-75) npencrasienst B tabm. I19.5 1 Ha

puc. I19.2.
TexHUUYECKHE MHaHHBIE MOALIHITHAKOB

IIAPHKOBBIX  ONHOPSIHBIX
pagnansHO-ynopHeIX (I'OCT 831-75) npusenens! B Tabi. I119.6.



Pa3Mepbl INAPUKOBLIX PAJHANLHBIX OXHOPAIHBIX NOXIIHITHHKOB C YNOPHLIM GYPTHKOM MM daanuem

Tabruya I19.5

O6o3HaueHus dwvv | D,vm |B,vm| Diymm | Bymm | DyyMM | dp,MM | 1, MM C,H Co, H Anp- 1072 06/MuH BapuanTs! ¢ 0co6bIMH TpeGOBaHUAMHU
(840154H04T) 1,6 4 1,7 5 0,5 — — 0,2 — - — —
184008/2,510 2,5 6 1,8 7,5 0,5 — — 0,3 - — — —
1840083 3 7 2,5 8,1 0,5 — — 0,3 295 98 26 —
2840083 3 7 2,5 8,1 0,6 - — 0,3 295 98 26 —
388008410 4 9 4 10,3 1 — — 0,3 — — — —
1840094 4 11 4 12,5 1 — — 0,3 900 343 26 M
1840095 5 13 4 15 1 — — 0,3 1000 392 26 —
840025K 5 16 5 18 1,5 — — 0,5 1800 745 26 —
84007610T 6 10 2,5 11,5 0,6 — — 0,3 — — — —
3880076H0C1 6 10 3,5 11,5 0,9 — — 0,3 — — — —
1840096 6 15 5 17 1,2 — — 0,3 1400 559 26 —
2840088 8 16 5 18 1,5 — — 0,3 — — — —
84006910T 9 14 3 16 0,8 — — 0,3 — — — —
740063 3 12 4 20 3 16 2,2 0,3 - — — —
640014 4 12 5 20 4 16 2,2 0,3 — — — K
640095 5 13 5 21 4 17 2,2 0,3 — — — K
640025 5 16 6 20 5 18 2,2 0,3 — — — %
640065 5 20 6 32 5 26 3,2 0,3 — — — K; M
640096 6 15 6 25 5 20 2,7 0,8 — — — K

4 omb. d
_B
R 2 ]
il )
r AA I 1 7 y
=L o S L o N S
£ B _’]\ /[\ r
- r /.
LB .
I T
Tun 840000 Tun 880000 Tun 640000, 740000

(uecTaHaapTHEIE)

Puc. I19.2. IToMIIKITHAKY LIAPHKOBEIE PaJHANbHEIE OAHOPAAHBIE C YIOPHEIM

Gyprom unu duanuem (TOCT 10058-75)
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Tabnuya I19.6

IMoamMMHUKH WAPHKOBLIE OJHOPSIAHBIE paguadbHo-ynopuble (I'OCT 831-75)

Mecma npunoxenuss HOZpYKy

ol —

0O603HaueHNe dyvmMm | D,mM | B,mMMm | r,MM r1, MM C,H Co, H P10 ’ Bapuantsi ¢ ocobbimu
06/MuH TpeOoBaHUIMH
207608310T 3 7 2,5 0,2 0,2 — — I0; V; M
6023 3 10 4 0,3 0,3 590 216 28 I0;T; E; V;M
6003 3 16 5 0,3 0,3 — — - E
607310 3 16 5 0,3 0,3 — — — —
2076084E 4 9 3 0,3 0,3 — — — —
1006094E 4 11 4 0,3 0,2 790 285 28 —
6004 4 16 5 0,3 0,3 — — — —
6074 4 16 10 0,3 0,3 — — — —
1006095E 5 13 4 0,4 0,3 895 335 28 10; T; V; M
1006095F0T 5 13 4 0,4 0,5 895 335 28 VM
6025 5 16 5 0,5 0,5 2200 970 28 10 E; V; M
6005K 5 16 5 0,5 0,5 — — — —
1006096 6 15 5 0,4 0,3 1400 545 28 —
1006096E 6 15 5 0,4 0,3 1400 545 28 V; M
6026 6 19 6 0,5 0,5 2690 1140 28 10; E
6006 6 21 7 0,5 0,5 - - —_— —
107609710T 7 17 5 0,4 0,3 — - e —
6017K 7 19 6 0,5 0,3 3000 1910 28 E
6027 7 22 7 0,5 0,5 3840 1630 28 E
6008 8 24 7 0,5 0,5 — E
6028 8 24 7 0,5 0,5 4390 1900 26 E; T,V
6100J1 10 26 8 0,5 0,8 4950 2180 28 E
6010 10 28 8 0,5 0,3 — - E; JI
6101E1 12 28 8 0,5 0,3 5450 2450 20 vy
6012 12 82 7 0,5 0,3 — — — E
6012X 12 32 7 0,5 0,3 — — —
6301 12 37 12 1,5 1,5 9680 4550 0 —
6102E 15 32 9 0,5 0,3 6440 3000 18 —
6015 15 35 8 0,5 0,3 — — — JI
6703 17 44 10 1 1 — — — J1
6104 20 42 12 1 1 9360 4500 17 Y
6020 20 47 12 1,5 1,5 — — — —
6204 20 47 14 1,5 1,5 15600 8300 14 —
36018E 8 22 7 0,5 0,3 — — — —
36100E 10 26 8 0,5 0,3 5030 2180 34 —
36101E4 12 28 8 0,5 0,3 5450 2450 34 K
36101K 12 28 8 0,5 0,3 5450 2450 34 —
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Puc. I19.3. KoxcTpykuust mommun-

HUKOB LIAPUKOBBIX  ONHOPSIHBIX

panuanpHO-ynopHelx, THn 6000,
36000, 46000 (I'OCT 831-75)



Oxonuanue mabn. I19.6

Buntbel-ocu (puc. 119.4) npenHasHaueHsl IS MCIOIB30BAHUSA B Kade-
CTBE OIOp BPALAIOIIMXCS AeTaleH B U3enusax npubopocTpoenus. ['eome-

TpPUUECKHE pa3sMepbl BUHTOB-0CEH mpuBeaeHsl B Tab. I19.7.

I[Ipumep 0603HAYECHHUS:

Bunt-oce H®8.318 005-7 OCT 5.8054-81

I}:z i : SR
Al L b
e T Bn

Puc. I19.4. Bunt-och

BuHT-0Ch (HD8.318) u3

cranu 45 ans ycnoBuit skcruryarauut JI, ¢ ONOpHOM MOBEPXHOCTHIO AHA-
meTpoM 4,5 MM, JuHHOHN 6,3 MM K pe3pboii M3 ¢ Hape3aHHBIM KOHIIOM

JUIMHOH 4 MM.

O6o3HaueHue dvv | D,mMM | B,MM | 7, MM F|, MM C,H Co, H o 10 K BapuanTsi ¢ ocobrimy
06/MuH TpeGOBaHHIMU
36201E 12 32 10 1 0,3 7150 3340 24 K
36901E 13 30 8 0,5 0,3 — — — —
36102E 15 32 9 0,5 0,3 6290 2990 30
36102K 15 32 9 0,5 0,3 6290 2990 30 - -
36202K 15 35 11 1 0,3 8150 3830 24 —
36302E 15 42 13 1,5 0,5 13600 6800 16 —
36103E 17 35 10 0,5 0,3 7280 3510 28 K
36203E 17 40 12 1 0,3 12000 6120 18 I0; T;J E; K
36303J1 17 477 14 1,5 0,5 17200 8700 13
36104E 20 42 12 1 0,5 10600 5320 22 K
36204K1 20 47 14 1,5 0,5 15700 8310 16 -
36204 20 47 14 1,5 0,5 15700 8310 16 JI
Bunr-0ch

Tabruya 119.7

Pazmepsni onopbi «BHHT-0cb» (OCT 5.8051-81), Mmm

O603:Ia'~ICHPIe HCHOJ;HCHHH d dl D H 10 !
001 002 32 | M2 5 1,6 3 2,0;3,2; 4,0
003 004 36 | M25 | 7 | 20| 4 2,0;3,2,4,0
003 004 36 M25 | 7 |20 ] 4 6,3; 10,0
005 006 451 M3 [85] 25 4 2,0; 3,2, 4,0
005 006 45| M3 |85 25 4 16,3;8,0;,10,0; 12,0
005 006 45 M3 |85 ] 25 7 2,0;3,2;4,0
005 006 45 M3 |85 25 7 16,3;8,0;10,0; 12,0
007 008 56| M4 |10,0] 30| S 3,2;4,0; 6,3
007 008 561 M4 [10,0] 3,0 5 8,0;10,0;12,0
007 008 56| M4 10,0 3,0 8 3,2;4,0; 6,3
007 008 56| M4 |10,0] 3,0 8 8,0;10,0; 12,0
009 010 80| MS |125] 3,6 | 10 10,0; 12,0
011 012 10,0 M6 |150] 40 | 10 10,0
011 012 10,0] M6 {150] 4,0 | 16 12,0
Mpumeuanus: 1. ITone nonmycka pe3s6sl 8g (TOCT 16093-81).
2. ®acku u nporouku no F'OCT 10549—80; pasMeps! LIIHIA COOTBETCTBYIOT
takoBbiM it BUHTOB (I'OCT 1491-80).
3.L=L+[+H
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IIPHJIO’KEHUE 10

HEHTPOBBIE OTBEPCTHUSA

Cranpapt ycTraHaB/IMBaeT (OPMBI M pa3Mephbl LIEHTPOBBIX OTBEPCTHH.
B cranaapre yuteHs! TpeOOBaHHA MEXIyHapoaHbIX cTangapToB UCO 866-
75, UCO 2540-73 u UCO 2541-72.

Pasmeps! neHTpoBEIX oTBepcTHil hopm A, B, T (puc. I110.1) npuBeneHn
B cBoHOM Tabmn. [110.1.

OTBepcTHs TUMa A MPUMEHSIOT B CydYasx, Korga HeoOXOIWMOCTh B
LUEHTPOBBIX OTBEPCTUAX Mmocie 00paboTKH M KOHTPOJBHBIX Orepaluid oT-
MaJaeT U B Cllydasix, KOTAa B MpoLecce 3KCIUTyaTallii COXpPaHHOCTh UX ra-
PaHTHPYETCs COOTBETCTBYIOILEH TepMOOOPabOTKOH.

Otrepcrust Tuna B npuMeHSIOT, korna oTBepcTUe ABseTcs 6a30i MHO-
FOKpaTHOTO HCIIOJIb30BaHM.

OtBepcTus TUna T NMPUMEHSAIOT U1 BEICOKOTOYHBIX U3IEIUA — Kaiu-
Opbl, ONpaBKH H T. II.

OTBepCTHs IPYTUX THUIIOB B IPUOOpaxX NPUMEHSIOTCS PEAKO.

LII | R / :
N |
& el Raz5 Ra25
I - e

'S B 1 }} N ! =

3 I :% @ﬁ :%§ & i 3

v ~y ) |

vd_ [\ L J ;)

- S & [
Tun A Tun B Tun T

Puc. 1110.1. Tunst uentpoBsix orsepetuit (IOCT 14034-74)
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Tabruya I110.1
Pasmepsl nentposbix orBepetuii (TOCT 14034-74), Mmm
D* d d, dr ds I A A A
2 0,5 | 1,09 | 1,03 | — 1,3 — — 0,48
2,5 | (0,63) | 1,32 | 1,50 | — 1,5 — — 0,60
3 0,8 | 1,70 | 1,70 | 2,5 1,3 1,05 e 0,75
4 1,0 2,12 | 2,12 | 3,15 2,3 1,27 — 0,97
5 (1,25) | 2,35 | 2,35 | 4,0 2,8 1,60 — 1,21
6 1,6 2,65 | 2,65 | 5,0 3,5 1,99 0,6 1,52
10 2,0 425 | 425 | 6,3 4.4 2,59 0,8 1,95
14 2,5 530 | 5,30 | 8,0 5,5 3,20 0,9 2,42
20 3,15 | 6,70 | 6,70 | 10,0 7,0 4,03 1,2 3,07
30 4,0 8,50 | 8,50 | 12,5 8,9 5,06 1,6 3,90

IIpumedanus: 1. D — HauMeHbIINH fHaMeTp Bana.
2. Ilpeneneuele OTKIOHEHHUS pasmepoB: £/T14/2; I; no £IT15/2; d, dy o H14;
1,25R pin-

3. CranaapT npefycMaTpHBAET OTBEPCTHUS IS TOPLIOBEIX IOBEPXHOCTEM Basia
JraMeTpoM 1o 360 MM.

4. Pa3smepsl, ykazaHHbIE B CKOOKaX, IPHMEHSATh HE PEKOMEHIYETCH.

Rmax =




IIPHJIO)KEHHE 11

PEKOMEHJALIUNA 110 HASHAYEHMIO INTPEJEJBHBIX OTKJOHEHHI MEXOCEBOT'O PACCTOSIHHUS

IIpy NpOCT2HOBKE Pa3MEpPOB MEXIY LEHTPaMH OTBEPCTHH IIOA OIO-
PBI BaJIOB B KOPITyCHBIX JETANIX MEXaHHYECKOH YacTH JIEKTPONPHBOIA C
9BOJILBEHTHBIMH 3y04aThIMH KOJIECAaMH ClIElyET PYKOBOACTBOBATHCS yKa3a-
ausmu v Tabmunamu TOCT 9178-81 (penakuus 12.09.2008 r). Crangaprsl
TOCT 9178-81 pacnpoCTpaHsIOTCS Ha LMIMHAPUYECKUE NPAMO3YOBIE
K0co3ybble 3ybuaThie Koeca U 3yOuaThie Mepejiavyy BHEIHETO U BHYTPEH-
Hero 3anemienus ¢ moayieM ot 0,1 1o 1,0 MM, IeTUTENBHBIM AHAMETPOM 10
400 mm (ipu Monyne meHee 0,5 MM — 10 200 MM) ¥ MCXOAHBIM KOHTYPOM
no TOCT 9587-81. IlpenenpHbie OTKIOHEHUS MEXOCEBOTO PACCTOSHUS B
3y64aTEIX Mepeaadax OnpeesioTCsS CTENEHbI0 TOYHOCTH 3y0UaThIX KOec,
BH/IOM COMPSDKEHUS M KJIACCOM OTKIOHEHMH MEXOCEBOTO PaCCTOSHHUA.

CrannaptoM mo TOCT 9587-81 ycraHaBauBaroTCst:

1) mBeHaqUaTh CTeleHeil TOYHOCTH 3y6uaTsiX Konmec W mepenad, 06o-
3HAYaeMBIX B NOpsAAKe yObiBaHus TOYHOCTH Uudpamu: 1, 2, 3,4, 5,6, 7,
8,9, 10, 11 u 12. J{ng creneHed TOYHOCTH 1 M 2 JOMYCKH ¥ MpEACNbHbIE
OTKJIOHEHHs HE JaHbl;

2) U1 KOO CTETICHH TOYHOCTH 3y04YaThiX KOJIEC HOPMbI KHHEMAaTH-
YeCKOM TOYHOCTH, IJIABHOCTH pabOoThi ¥ KOHTaKTa 3yObeB 3y0UaThIX KOJIEC
B IIepeaade;

3) nsate BUAOB conpspkenuit D, E, F,G, H fns nepenad ¢ Heperyiupye-
MBIM H PETYIHPYEMBIM PACIIONIOXKEHHEM OCEH, IPUBEACHHBIX Ha YEPTEXe,
¥ YeTHIPE BHAA ONycka Ha G0KoBOH 3a30p e, £, g, h. O603HaueHus! IaHbI B
nopsazke yobiBaHus 3HaueHHI 60KOBOTO 3a30pa M OMyCKa Ha HEro.

Tabnuya IT11.1
Buabl conpsxenuii 3y64aThIX KoJiec B iepenaye B 3aBUCHMOCTH OT CTENEHH
TOYHOCTH 10 HOPMaM IJIABHOCTH patoTni

Bup conpsaxeHus
D E F | G| H
Monyns m, MM or0,1{ Cs.0,5 [ 0O10,1 |{CB.0,5| Or0,1 g0<IL,0
5100,5{m50<1,0[ 100,5}{ mo 1,0
CreneHb TOUHOCTH 3—10| 3—12 | 3—10 | 3—12 |3—10|3—8[3—7
10 HOpMaM TIIaBHOCTH

ITapameTp

PacrionokeHue mojei TONMyCKOB BHJIOB CONPSIKEHUH 3yOUaTHIX KOJIEC
nmokasaHo Ha puc, I111.1. Bugam conpsxennii D u E COOTBETCTBYET BHI
nonycka Ha 60KOBOH 3a30p e, a BUOaM conpsbkenud F, G, H — Bunsl 10-
nycKoB f, g, #. COOTBETCTBHE MEXKIY BHIOM CONPSIKEHUH 3yOUaThIX KOJIEC
B Tepeqade ¥ BUAOM JI0IycKa Ha 60KOBOM 3a30p OIYCKAaeTCsl H3MEHSATh.

Jlns Heperyaupyemsix Nepenad yCTaHaBIHBACTCs AT KJIaccoB OTKIIO-
HEHHI MEKOCEBOTO PacCTOSHH, 0003HaYaEMBIX B IOPSAAKE YOLIBAHUA TOY-
HOCTH PUMCKHUMH Lubpami ot 11 go VI.

Bugn conpaxenui D I3 r C Y

Honycxu wa Goko—
bue swopr Tj

T
s

[aparmupobannte
GoxoBue 3a30pt

In min

N
N

[/
/

Hysebas aunun

Jn min=0

Puc. II11.1. PacnonoxeHue Moned IOMYCKOB BHIOB CONPSKEHWH 3y04aThix
Konec
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lapanTHpOBaHHBIH 60KOBOH 3a30p B KX JOM CONPSKEHUHU 00eCIeYHBa-
eTCsl IIPU COOTIONEHUH MIPEAYCMOTPEHHBIX KJIACCOB OTKIOHEHHH MeEXoce-
BOro paccTostaus (s conpsikenus A — I knace, a i conpsbkennid G, F,
E v D xnaccer 111, IV, V, VI cooTBEeTCTBEHHO).

TOYHOCTE H3rOTOBJECHUS 3yOUaTHIX KOJNEC W IIepenad 3aiaeTcs Crere-
HBIO TOYHOCTH, a TpeboBaHHs K OOKOBOMY 3a30py — BHJIOM COMPSIKEHUS
Mo HopMaM OOKOBOTO 3a30pa.

ITpu xOMOUHUPOBAaHWHM HOPM Pa3HBIX CTENICHEH TOYHOCTH M H3MEHEHHI
COOTBETCTBHS MEXIY BUIOM COTIPSDKEHHS M BUIOM JOITycka Ha OOKOBOM 3a-
30p, HO TPH COXPAHEHHH COOTBETCTBHA MEXIY BHIOM CONpPSIKEHHUS M Kiac-
COM OTKJIOHEHHH MEXOCEBOrO PacCTOSHHS, TOYHOCTH 3yOYaThiX KoJec U
nepenad 0003Ha4aeTCs MOCIIEI0BATENbHBIM HATMCAHUEM TpeX Ludp U JBYX
6yxs. [TepBas uudpa 0603HaYaeT CTENeHs 10 HOpMaM KHHEMaTH4eCKoi Tou-
HOCTH, BTOpas — CTENEHb [0 HOPMaM IUIaBHOCTH paboThl, TPEThs — CTe-
[IeHb 110 HOpMaM KOHTaKTa 3yObeB, neppas U3 OYKB — BHI COIPSDKEHUS, a
BTOpas — BUJ JIOITycKa Ha O0koBOH 3a30p. IIpumeps! ycnoBHOro o6o3naue-
HUS TOYHOCTH LIMJIMHAPHYECKOH nepenayun rpuseness B tadm., [111.1.

ITokazarenn KMHEMAaTHYECKOH TOYHOCTH YCTaHaBIUBAKOT 1o Tadm. I111.2.

Tabnuya I111.1
IIpamepsl ye10BHOTO 0603HAYEHHS TOYHOCTH HUIHHAPHYECKOH Iepeaadn

O6o3HaueHne HasHauyeHnue TOYHOCTH

-G Co cTeneHpro TOYHOCTH 7 110 BCEM TPEM HOPMaM ¢ BHIOM
(T'OCT 9178-81) | conpsxenust 3y0uaThix konec G U COOTBETCTBHEM MEXIY
BHJIOM COIIPSDKEHHUS U BUIOM AONycKa Ha 6OKOBOIA 3a30p, a
TaKXKe MEXTY BUIOM CONPSIKEHUS U KJIACCOM OTKIIOHEHH
MEXOCEBOTO PaCCTOSHUS

7-8-8-Gf Co creneHso 7 10 HOpMaM KHHEMaTHUeCKOH TOUHOCTH, CTe-
(I'OCT 9178-81) | nensto 8 no HOpMaM ILIABHOCTH PaboOTHI, CO CTENEHBIO § 10
HOpMaM KOHTaKTa 3yObeB, C BUAOM COMpsDKeHUs G, BUIOM
Jonycka Ha 60KOBOH 3a30p f M COOTBETCTBHUEM MEXIY BHIOM
COIpPSDKEHHUSA U KJIACCOM OTKIOHEHHH MEeX0CEBOro paccTos-
HUS

T-Fe/V-4 Co crenespr0 TOUHOCTH 7 MO BCEM HOPMaM, C BHIOM CO-
(T'OCT 9178-81) | npsxeHus 3y0uaThIX Kosec F, BUIOM DONMycKa Ha GOKOBOIA
3a30p e U KJIacCOM OTKJIOHEHHH MEeXOCEBOTO PacCTOSAHHS V

Tabnuya I1111.2
Hopmb! 60koBLIX 3a30poB (MokazaTend J, nins +12)
. MexoceBoe pacCTosHKE a,,, MM
acc OTKJIOHEHHS
Buna conps- Cs.12 Cg. 20 Cs. 32 Cs. 50 Cs. 80 Cs. 125 Cs. 180 Cg. 250 Cs. 315
06
HKEHUS M;):?:_::;I:{o;;m osnaserne | Jlo 12 10 20 Jo 32 Jo 50 1o 80 Jo 125 Jo 180 Jo 250 no 315 no 400
MKM

H IT 0 0 0 0 0 0 0 0 0 0
G 18 6 8 9 11 13 15 18 20 23 25
i v T min 2 1 23 16 19 22 25 29 32 36
E v 15 18 21 75 30 35 20 76 52 57
D VI 22 27 33 39 46 54 63 72 81 89
H II +8 +9 +]11 +14 +16 +18 +20 +22 +25 +28
G 111 +]11 +14 +16 +20 +22 +28 +30 +35 +40 +45
F v fa +18 +22 +25 +32 +35 +45 +50 +55 +60 +70
E \ +30 +36 +40 +50 +60 =70 +80 +90 +100 =110
D VI +45 +55 +63 +80 +90 +110 +120 +140 +160 +180

HpuMeuaHue. J, pi, — rapaHTUPOBaHHBIH GOKOBOH 3230p; Lf, — NpEIEIbHBIE OTKIIOHEHHS MEXOCEBOTO PAaCCTOSHHUSL.

* Kinacc OTKJIOHEHHI MEXOCEBOTO PACCTOSHHS HCIIONB3YETCs [P M3MEHEHHH COOTBETCTBHS MEXKTY BHIOM COTPSIKEHHS H KJIACCOM OTKIOHEHHS MEXOCEBOTO PACCTOSHHUS.
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3aBHCHMOCTH OTKJIOHEHHH H JAONMYCKOB MEXIUCHTPOBOIO PACCTOAHHA OT HOPM 00KOBBIX 3a30poB

Tabruya I111.3

Bun conpsixenus
HaumeHoBaHue napamerpa
H G P E D
I'apaHTHpPOBaHHBIHA GOKOBOH 3330 jy, min 0 ITS IT6 7 IT8
IpenenbHbIE OTKIOHEHUS MEXOCEBOTO PACCTOSHHUS £, 0,5177 0,5178 0,5179 0,51T10 0,51T11
(IT xnacc) (I1I knacc) (IV xnacc) (V xnacce) (VI knacc)

HauMenpliiee DOMONHUTENBHOE CMEILIEHUE HCXOMHOTO KOHTYpa Eyy; IT3+C, IT6+C, IT7+C3 IT8+C, IT8+ Cs
JlonyCK Ha CMellleHHe UCXOHOTO KOHTYpa Ty Fpt+9 (h) LIF,+10(g) | 1,2F+11(f) 1,4F,+12 (e)

KOJI€ca.

3. e, f, hu g — BB JomycKa Ha DOKOBOH 3a30D.

2. led KOM6I/IHPIp0BaHPII/I HOPM U3 pa3HbIX CTeleHel TOUHOCTH AJist EHs TIPMHUMAIOT BO BHUMaHHE CTENEHb 110 HOpMaM IIJIaBHOCTH.

Mpumedanus: 1. 3HaYeHU j, min ¥ Lf, BHIOHPAIOT B 3aBUCUMOCTH OT MEKOCEBOTO PACCTOSHUS MEPEadn, a 3HAYCHUs £y — OT IMaMeTpa JeIHTENbHOMH OKPYXHOCTH

PexoMEHIALUHK 110 BLIOOPY I0JIeH JOMYCKOB U OTKJIOHEHHMH MEXILIEHT-
POBBIX PacCTOsAHMUI 3yGyaThiX nepenad npuseneHs! B Tabm. [111.3.

Bri6op xoapdunuentoB Cy; — Cs Ul onpeacaeHus ONOTHATEIBHOTO
CMEILIEHHS HCXOMHOTO KOHTYpa Ey OCYIeCTBIAIOT coracHo Tabm. I111.4.

Ecnu KMHEeMaTHYecKas TOYHOCTh 3y0uaThIX KOJIeC OTHOCHTENRHO pado-
ueil OCH COOTBETCTBYET TPeOOBAHKSAM HACTOSILIETO CTaHAapTa M TpeboBa-
HHE CEJIEKTHBHOM COOpPKHM HE BBIABHUIAeTCs, KHHEMATHYECKYIO TOYHOCTH
3y6uaThIx mepead AOMyCKAeTCsl He KOHTPOJIHPOBATh.

3unauenus C; — Cs, MKM

Tabnuya I111.4

Huametp nenu-

CreneHb TOYHOCTH

O603Ha4eHHe | TEIBHOH OKPY»KHO-

cti d, MM 3-6 6-7 8 9 10 11 12

C o 400 4 4 — | — | = | = | —
G, JTo 400 3 8 | — — | — | —
s Ho 50 5 8 14 | 23 36 | — | —
Ot 50 no 400 5 7 12 19 29 | — | —

Cs Ho 50 5 7 12 | 20 32 51 | 79
Ot 50 o 180 5 7 11 17 27 | 45 | 71

Ot 180 no 400 8 8 14 18 25 38 | 57

Cs Ho 100 4 6 10 16 26 | 44 | 68
Ot 100 no 180 3 4 7 10 19 | 33 | 56

Ot 180 no 400 15 15 15 15 20 | 35 | 50
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HIPH/IO’KEHHE 12

OBPA3IIbI BJIAHKOB 3AJTAHUM

TocynapcrBeHHOe 06pa3oBaTenbHOE yUpeXxIeHHE
BBICIIET0 MPOdECCHOHAILHOTO 00pa3oBaHus

«Mockoeckuii zocyoapcmeennsiii mexnuuecKuil yrugepcumem
umenu H.D. baymana»

TocynapcrBenHoe 06pa3oBaTesbHOe YUpexIeHHe
BBICINETO NPogecCHOHANLHOro 06pazoBaHus

«Mocxkosckuii zocyoapcmeennbiii mexnuseckuii ynusepcumem umenu H.D. Baymana»

DAKVIIBTET ) -
KA®EJIPA ] -

PACYHETHO-IOACHHUTEJ/IbHA 3AITACKA

K KypcoBoMY IpoekTy (paGote) Ha TeMy:

Crynent

(Ionnuce, nara) (M.0. damunus)

PykoBOmUTENE KypCOBOro 1poekta (paboThl)

(ITonmuce, nara) (U.0. ®amunus)

Mockga, 20

VTBEPXJIAIO
3aBenmyromuii kKadenpoit
(Uupekc)

(U.0. Gamunus)
« _ » 20_r

3AJAHUE
HAa BBLINOJIHEHHE KYPCOBOro npoekra (padorni)
N0 AUCUHILTHHE (TeMa KypCOBOI0 NMPOEKTa HiiH PadoTsl)

Crynest (haMuINs, HHHLHAIBI, HHAEKC TPYIIIE)
I'paduk BrimonHeHus pabotel: 25 % K Henene, 50 % x HeJene,
75 % x nenene, 100 % HeIee.

1. Texunuyeckoe 3aaHue

2. Ogpopmaenne KypcoBoro npoexra (paboTni)
2.1. PacueTHO-NIOACHUTENBHAS 3aMMUCKA Ha nucrax popmara A4.
2.2. IlepeueHs rpaduyeckoro Marepuana (TUIaKaThl, CXEMBI, YEPTEKH H T. I1.)

Jara BblauM 3agaHust « » 20 ¢

PyxoBoanTenn kypcoBoro mpoekra (paborsr)

(Honmuce, nara)  (U.0. ®amunus)
CryneHt

(Ilonnuce, nara) (M.0. Qamunus)

Tpumeuanue. 3aganue oGopMiseTcs B JBYX IK3EMIUIAPAX; ONUH BBIAAETCA CTYEHTY,
BTOPOH XpaHuTCA Ha Kadenpe.
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