Jlexknusa
Tema «O011Ke T00KEHUS TPOoLEcCca JUCTOBOM ILITaAMIOBKH, XapaKTEPUCTUKA
onepaunii JIII u npuMEHAEMBIX HCXOIHBIX MaTEpPUAJIOB.
Ilinan
1.BBenenue
2. TexXHONIOrnYeCcKre BO3MOKHOCTH JIUCTOBOM IITAMIIOBKH, JIOCTOMHCTBA U HE-
JOCTATKH, MIEPCIIEKTUBBI PA3BUTHUSA
3. OcHOBHBIE OTlepaIy JUCTOBOM IITAMIOBKH, UX KJIACCU(pUKAIUSI U XapaKTe-
pUCTHKA
4. Marepuanst 1 JIII, ux knaccuduxanus 1 COpTaMeHT.

BBEJAEHUE

JIucToBas TaMIIOBKA, WM LITAMIIOBKA JIUCTOBOI'O MaTepuaa, IBJISETCS IIu-
POKO paclpOCTPaHEHHON U BECbMa IIPOTrPECCUBHON Pa3HOBUIHOCTHIO TEXHOJIOTUU
00paboTKu MeTauia JaBieHueM. Vcnonb3ys B KadecTBe UCXOIHOM 3arOTOBKH JIU-
CTOBOH MaTepua (IoJocy, JEHTY, JIUCT), TUCTOBOM IITAMIOBKON MOXHO U3TOTOB-
JSTH OOJIBIITYI0O HOMEHKJIATYPY CaMbIX pa3HOOOPa3HbIX IUNIOCKUX U MPOCTPAHCTBEH-
HBIX JI€TAJIEH.

CoBeplIEHCTBOBAaHME TEXHOJIOTUU, KOHCTPYKIMH IITAMIIOB U UCIIOJIB3yEMOTO
000pyAOBaHUS IPUBEJIO K TOMY, YTO JIMCTOBAs IITAMIIOBKA TPUMEHSAETCS JUISl U3-
TOTOBJICHUS JIeTaJel caMbIX pa3HOOOpa3HbIX pa3MEPOB JeTajei: - OT J0J1eH MUJI-
JIMMeTPa /10 HeCKOJIbKUX MeTPOB. Pa3HO0Opa3HbIX KOHPUTypanui (0T IPOCTHIX
IJIOCKUX JIETaNei 10 CI0AKHOTO MPOCTPAHCTBEHHOIO THIA OOJIUIIOBOYHBIX JeTaeH
aBTOMOOWJIS, caMoJieTa WK Jietaneil npudopos). Tem He MeHee, Mpoliecc pa3Bu-
THUS JTUCTOBOM IITAMIIOBKH JIAJIEKO HE 3aBEPIIECH; B HACTOSIILIEE BpeMsl HaOI01a-
eTcsl TeHJCHIIMS Bce 00Jiee MHTEHCHBHOT'O COBEPIIIEHCTBOBAHUS CIIOCOOOB IITaM-
MOBKHU, OCHACTKU ¥ 000pYyIOBaHUS, IPUMEHSAEMBIX JJISl IITAMIIOBKH.

JIucToBas MITAMIOBKA HAXOAUT NPUMEHEHUE BO BCEX OTPACISAX MPOU3BOJI-
CTBA, CBA3aHHBIX C U3rOTOBJIEHUEM METAJUIMYECKUX U HEMETAIUIMYECKUX JIeTaJeH.

Oco06eHHO 60IBITIOE TPUMEHEHNE OHA HAXOAUT B TAKUX OTPACIIAX, KaK aBTO-
MoOuJIe-, TPaKTOPO- U CaMOJIETOCTPOEHHE, B 000OPOHHON MPOMBIIIIIEHHOCTH, MIPH-
00pOCTpPOEHUH, IPU U3TOTOBJIEHUHU IPEIMETOB JOMAILIHETO O0MX0Aa U T. [I.

K ynciay 70CTOMHCTB JTUCTOBOM IITAMIIOBKH, 00ECIIEUNBAIOLIMX BCE BO3paC-
Talolllee €e MPUMEHEHUE B IPOMBIIINIEHHOCTH, MOKHO OTHECTHU CJIEAYIOIINE:

1. Bo3MO>KHOCTh M3rOTOBJICHUS JIeTajlell ¢ MUHUMAJIbHON METAJNIOEMKOCTBIO,
KOTOPYIO HEJb3sI MOJTYYUTh APYTUMHU CLIOCO0aMU METalIo00pabOTKH.

2.BBICOKYIO0 TOYHOCTbh IITAMITYEMBIX JeTallel, 00€CIeUYnBAOIIYI0 UX B3aUMO-
3aMEHSEMOCTb.

3.Xopoliee KaueCTBO MOBEPXHOCTU OTIITAMIIOBAHHBIX JeTallel (B YCIOBUSIX
XOJIOJHOM HITAMIOBKH), YTO HApsILy C KX TOYHOCTBIO MO3BOJISIET ITOJTHOCTHIO MC-
KITIOYUTh WM CBECTH K MUHUMYMY 00paOOTKY pe3aHHeM.

4. CpaBHUTENBHO BBICOKYIO TPOU3BOAUTEIBHOCTD TPYJA AAKE MPU PYUHOU
110/1a4e 3ar0TOBOK.



5. CpaBHUTENBHYIO MPOCTOTY MEXAHU3AIIUHA U aBTOMATHU3AI[UN TTPOTIECCOB JIN-
CTOBOM IITAMITOBKH.

6. [Ipucnoco6aseMocTh K MaciiTabaM MPOU3BOJICTRA.

7.OTHOCUTEIHLHO HEOOJBIIION OTXO/1 METaJla.

8. BO3MOXXHOCTB NOJIy4EeHHSI PA3IMYHBIX U ONTUMAIbHBIX MEXaHUYECKUX
CBOMCTB B pa3HbIX y4acTKax JieTajeH, MoJy4yaeMbIX IITaMIIOBKOM.

HekoTtopble u3 0TMEUEHHBIX JOCTOMHCTB JIMCTOBOM IITAMIIOBKU CBSI3aHBI C
TeM, 9TO (HOPMOU3MEHEHNE 3arOTOBKU OCYIIECTBIISIETCS MTyTEM €€ IIACTUYECKOTO
nehopMUPOBaHHUS, PUIEM OTHOBPEMEHHOMY Je(hOPMHUPOBAHUIO TOIBEPracTCs
3HAYMTEIbHAS YacTh 3arOTOBKH. XOJIOIHAS IMITAMIIOBKA, XapaKTEPHUIYIOIIAsCs Je-
dbopMHUpOBaHUEM 3aTOTOBKH 0€3 MPEABAPUTEIIBHOTO HarpeBa, OOBIYHO COMPOBOXK-
JTAeTCSl YNPOUYHEHHEM MeTalljla, KAYeCTBO MOBEPXHOCTH MPHU ITOM, KaK TIPABHUIIO,
HE YXYIAETCs, a MOXKET JaXKe YIYUIITUTHCS IO CPABHEHHIO C KAYECTBOM TIOBEPX-
HOCTH MCXOJHOMU JIMCTOBOM 3arOTOBKHU.

H3zmenenue MeXaHN4eCKHX, a MTHOTJA ¥ (PM3MKO-XMMHYECKHUX CBOMCTB Me-
Tajuia B MPOIIECCE €r0 MIACTUYECKOro 1eOpPMUPOBAHUS OTKPHIBAET JOMOTHUTEIb-
HbIE BO3MOKHOCTH (CBEPX TEXHOJOTUYECKUX U KOHCTPYKTUBHBIX BO3MOXKHOCTEM
JIMCTOBOM IITAMIIOBKH) CO3/IJaHUSI MAKCUMAJIBHO O0JIETYEHHBIX KOHCTPYKIIUH MpU
3aJIaHHOM MX MMPOYHOCTH U KECTKOCTH.

CoBepIIeHCTBOBAaHUE TEXHOJIOTUHU, KOHCTPYKIIMH IITAMIIOB U UCIIOJIb3yEMOTO
000pyI0BaHUS IPUBOIMT K BCE OOJIBINIEMY HCIIOIH30BAHUIO JIICTOBOM IIITaM-
MOBKH. TeM He MeHee, TIPOIIeCC Pa3BUTHSI JIMCTOBOM IITAMITOBKH JTaJIeKO HE 3aBep-
IIICH; B HACTOSIIIIEE BpeMs HaOII0JaeTCsl TEHACHITUS BCe 00Jiee MHTEHCUBHOTO CO-
BEPIIICHCTBOBAHUS CITIOCOOOB IITAMIIOBKH, OCHACTKH M 000pPYIOBaHMS, IIPUMEHSIC-
MBIX JJIS IITAMITOBKH.

Co30aromcsa COBEPIICHHO HOBBIE CIIOCOOBI IITAMIIOBKH, HAIIPUMEDP B3PbIB-
Hasl, YJIEKTPOTUAPABINYECKAsl, MATHUTHOMMITYJIbCHASI, JTa3epHas 00paoTka (BbI-
pyOKa rmpoOHBKa BeIpE3Ka) H JIp.; KOPEHHBIM 00pa3oM UMeHAIOM A OObIYHBIC
CIIOCOOBI IITAMITOBKH BBEJICHUEM, HanIpumep, AuddepeHInpoBaHHOTO HarpeBa 3a-
TOTOBKH; CO3/IAIOTCSI MAIITMHBI, OTKPBIBAIOIINE HOBBIE TEXHOJIOTUYECKUE BO3MOXK-
HOCTH, HallpuMep, JIJIsl JaBUIIBHBIX PaOOT C YTOHEHUEM 3arOTOBKH U T. II.

B aTux ycnoBusix 0cOOEHHO aKmyanbHOl CTAHOBUTCS 3a/1aya pa3padoTKu
HAyYHBIX OCHOB TOCTPOEHUS PAIIMOHATBHBIX TEXHOJIOTHYECKHUX MTPOIIECCOB, JAI0-
X MUHAMAJIBHBIE TPYJAO0EMKOCTh M C€0€CTOMMOCTh M3TOTOBJICHUS 33JaHHBIX JIe-
TaJei Mpyu HaWTydIIeM UX KadeCcTBe.

TexHoJiorMYecKHe MPOIECCHI TUCTOBOI IITAMIOBKHA MOKHO Pa31euTh
Ha onepayuu, TOOYECPETHOC MPUMEHEHUE KOTOPHIX TIO3BOJISIET MPUIATh UCXOTHOM
IJIOCKOM 3aroTOBKE (pOpMY M pa3Mephl JIeTajau, 3aJaHHOW K H3TOTOBJICHHIO.

B ocHOBY J1eJieHHsI TEXHOJIOTHYeCKHX MPOLECCOB JTUCTOBOM MTAaMITOBKH Ha
OIepaIiy MOYKHO ITOJIOKUTh TaKKe npusnaku, 1) kak xapakrep (popmMousmMeHe-
HUsI, 2) cXeMa HANPSKEHHOT0 COCTOSIHUS ¥ 3) Ha3HAYeHHe OTepPAaIUH.

Kaxknas u3 onepauuii JIMCTOBOM IITAMIIOBKU MMeeT ONpeIeIeHHYI0, Xa-
PAKTEPHYIO /151 JAHHOW ONepaluy CXeMy HANPSIKEHHOI'0 COCTOSIHUSA B



y4yacTke, MOJy4amneM IIACTHYECKYI0 1e()opMAalUI0, U IIPHUCYIee 3TOH ome-
palnuu M3MeHeHne pa3MepoB 3aroToBku. Huozoa, kak 0ydem noxkazano nHusice,
oKa3zvleaemcs yOOOHbIM KPOMeE YKA3AHHBIX 08YX NPUZHAKOE XAPAKMEPU308amb
onepayuu ewie U O HA3HAYEHUIO.

Bce onepanuu 11cTOBOM MTAMIOBKYA MOKHO Pa30UTh Ha CIEIYIOLIME OCHOB-
Hble rpynnel: 1) pazaenanTteabHblie, 2) gopmonsMensiomue, 3) KOMOMHUPOBAH-
Hble U 4) IITAMIOCOOPOCHBbIE

K pa3nenurenbHbIM oriepalusimM, CBSI3aHHBIM C OTJEICHUEM OJHOM YacTH
Marepuala OT APYyrou mo 3aMKHYTOMY WJIM HE3aMKHYTOMY KOHTYPY OTHOCST: Omi-
pesKa, 8vipybKa, npobuska, HaopesKa, paspe3ka, obpesKa, 3a4ucmKa, YUcmoeas
8bIpYOKA, NPoceyKa

K ¢opmousMeHsilonmum onepanusiM B Mpolecce KOTOPHIX MIIOCKas UK T0-
Jasi 3ar0TOBKa MPEBPAIAETCS B MPOCTPAHCTBEHHYIO JIeTalb TpeOyemMoil popMbI
0€3 U3MEHEHHUsI TOJIIMHBI MaTepHralia, OTHOCITCS: 2UOKA, 8bIMANCKA, NPABKA, op-
MOBKA, ombopmosKa, ooxicum, pazoaud,

KomOuHMpoOBaHHbIE Onlepaliu, MPEACTABISIIOT COO0M COBMEIICHUE He-
CKOJIBKHX TE€XHOJIOTHYECKUX OIepaIuii B OTHON, HAIIPUMED, 8bIPYOKA U BbIMANCKA,
BbIMSAIICKA U peNtbeHast PopMOBKa.

B 3aBucumMocTu ot crioco6a coBMeleHus onepannii KOMOMHUPOBAHHYIO
HITAMIOBKY Pa3AeIIOT HA COBMEIIEHHYIO, OCIeA0BATEIbHYIO U MOCIe10Ba-
TeJIbHO COBMENIEHHYIO.

[Ipu coBMEIIEHHOM ITaMIIOBKE JETANIb MOJYYaeTCs 3a OJMH XOJ1 Mpecca U 3a
OJIHY YCTaHOBKY 3aroTOBKH B Itamie. [Ipu mocnenoBaTenbHOM MITAMIOBKE Jie-
TaJib MOJIY4YaeTCsl U3 3aTOTOBKHU OT/ICJIbHBIMU ITyaHCOHAMU 32 HECKOJIBKO XOJ/I0B
rpecca Mpu MepeMeIeHUH €€ B0JIb IITamIia.

K mramMmo-c00poYHbIM onepanusiM, KOTOpPbIE IPEAHA3HAYAOTCS ISl CO-
CIMHEHUS HECKOJIBKUX JIeTaliel B OJTHO U3Jieue (y3€el), OTHOCSTCS: 3apecCcoBKa,
KJICTIKA, 3aKaTKa, BaJblIOBKA, XOJIOJAHAS MJIaCTUYECKasi CBapKa.

Kpome nepeuucnennplx onepayuil B TMCTOBOM ITAMIIOBKE TPUMEHSIOT: 3a-
20MoGUMeNbHbLE, HCECMAHO-MEOHUYKUE, 0a8UIbHO-HAKAMHbIE U OMOeNI0YHblE One-
payuu.

[Ipu BeIMOTHEHUU pazderumenbhbix onepamnuii 1eopMupoBaHuE 3ar0OTOBKU
MPOUCXOJIUT BIUIOTH 00 pazpyuienus. J{ns yCenHoro BeIMOTHEHUS 3TUX Onepa-
AN CTPEMSTCS K MAKCUMAJIbHOW JIOKAAU3AUuU 30Hbl, B KOTOPOU UMEIOT MECTO
iactTuaeckue aepopmauuu. [Ipu BeInoaHeHUn ghopmousmensaowux onepamuii He
JIOJKHO MPOUCXOJIUTH pa3pylieHus 3aroToBku. [Ipu 3ToM 00BIYHO CTPEMSTCS K
CO3JaHUIO YCIOBUM, TPU KOTOPBIX MOXKET ObITh MOJYyYE€HO HauboJbIIee GopMOun3-
MEHEHHUE 3aroTOBKU 0€3 ee pa3pyllIeHHUs.

Ecnu B paznenurenbHbIX ONepalusax CTPEMSATCS K MAKCUMAJIbHOW JIOKAJIH3a-
IIMU OoYara TiacTuIecKon aedopmariii, To B GOPMOU3MEHSIONINX OTePaIIUAIX
CTpeMsITCS n30ekKaTh ee. 3aMeTUM, YTO 04aroM IUIacTU4ecKkoi nedopmanuu
HA3bIBAETCSI Ta YACTh 3arOTOBKH, TUIACTUYECKAs eopMaliis KOTOpor obecredn-
BaeT (hopMOM3MEHEHNE, XapaKTePHOE JJI TON WJIM UHOM OTlepaIiuy JUCTOBOU
ITAMITOBKHU.




B kiaccuueckoM BHJIE OTepaliiy JIUCTOBOM MITAMIIOBKH OCYIIECTBIISIOTCS
JEUCTBUEM Ha 3ar0TOBKY JIBYX paO0O4YMX HHCTPYMEHTOB — IIyaHCOHA M MAT-
puubl. [lyanconoM Ha3bIBaeTCs HHCTPYMEHT, OXBaThIBAEMbI 3arOTOBKOM B IIPO-
necce AeopMUPOBAHUS, 2 MATPHIlEH — UHCTPYMEHT, OXBATHIBAIOIIUNA 3arOTOBKY
B Ipoiiecce ee 1ehopMUpPOBAHHUS.

CrerneHpb JIOKaJIM3alluy O4ara riacTU4eckou nedopmaiuu 3aBUCUT OT pas-
MEPHBIX XapaKTEePUCTUK UHCTPYMEHTA, B YACTHOCTHU, OT BEJIMUMHBI 3230pa MEXKIY
MaTpHUILIEH U ITyaHCOHOM U OT PaJlyCOB CKPYTJIEHUs pab0ounX KPOMOK ITyaHCOHA U
MaTpullbl. YeM MeHbIIIe 3a30p U pagruyChl CKPYTIECHUS pabOouyuX KPOMOK HHCTPY-
MeHTa, TeM (0osiee moApPoOHO 00 3TOM OYIET CKa3aHO HUXKE) OOJbBIIIE JTOKATH3Y-
eTCsl 0Yar IIacTUYeCKon JeopMaIui OKOJIO pabounX KPOMOK ITyaHCOHA U MaT-
PUIIBI.

B pa3nenuTenbHBIX Onepanusax 3a30p MEXAy ITyaHCOHOM M MaTpHUIIeH
OOBIYHO COCTABJISIET IECATHIC WIIU JJAXKE COTHIE IO OT TOJIIIMHBI 3aTOTOBKH.

OObIYHO B HOPMOU3MEHSIOLINX ONEPALUAX KPOMKU ITyaHCOHA U MaTPUILIbI
CKPYIJIEHBI paJlycaMu, 3HAUUTEIbHO OOJIBIIUMHU TOJIIIMHBI 3aTOTOBKHU; 3a30p MpH-
HUMAETCs] HEMHOTO OOJIBILIUM TOJIIIIUHBI 3aTOTOBKH.

Haoum kpamkyro xapakmepucmuKy 0CHOBHbIX Pa30eIUMelbHbIX U OpMOU3-
MEHAIOWUX onepayuil 1Ucmo8ou wmamnosxku. Y3 pa3eauTenbHbIX Onepaui oT-
METHUM CIIEAYIOLIHE:

OTpe3ka — MoJIHOE OT/AETICHUE YACTH 3arOTOBKH 110 HE3aMKHYTOMY KOH-
Typy.

BbipyOKka — oT/IelIeHHe YacTH 3arOTOBKH 0 3aMKHYTOMY KOHTYpPY B
HITaMIie, Ipu4YeM OTAENICHHAs!, CMEIIEHHAs! B MATPHUILY YacTh 3arOTOBKH SIBJISIETCS
JETaNbI0 WK MOTy(hadpUKaTOM IS OCIEAYIONICH M TaMIOBKH, MEXaHUIECKOU
WJTU UHOU 00pabOTKH.

IIpo0uBKa — oTJIENI€HNE YaCTH 3arOTOBKH 10 3aMKHYTOMY KOHTYPY B
HITaMIle, IpUYeM OT/AEJICHHAas!, CMEILEHHAas! B MATPUILY YacTh 3arOTOBKH SIBJISIETCS
OTXO0JI0M (IIOJTy4YE€HUE OTBEPCTHIN).

Hapape3ka — oTeneHne 4acTu 3aroTOBKU 110 HE3aMKHYTOMY KOHTYpY 0e3
HapYILICHUS CBSI3U pa3JiesieMbIX YacTeH 3arOTOBKH 10 APYTUM y4acTKaM KOHTYpa.

OO0pe3ka — oT/eneHre KpaeBor 4acTH (MpUIycka) noiydadpukara, momy-
YEHHOT0 (POPMOU3MEHSIOLIUMH ONEPALUIMHU.

3adyucTKa — OT/ENIEHUE IPUITYCKa CO CHATUEM CTPY>KKH Ha OOKOBBIX IO~
BEPXHOCTAX NoJIy(hadpHKaTa, HOJTyYEHHOTO BEIPYOKON MIIM MPOOUBKOM OTBEPCTHS.

Bo ecex pazdenumenvhvix onepanusix, 3a UCKIIOYCHUEM 3aUMCTKY, OYar IJia-
CTHUYECKOH ehopManny 0XBaTHIBAET BCIO TOJIIIMHY 3aTOTOBKH M UMEET OTPAaHHU-
YEHHYIO, TI0 BO3MOXHOCTH MUHUMAJILHYIO MPOTSHKEHHOCTD B MJIOCKOCTH 3aro-
TOBKH (B HapaBICHUH, IEPIICHIUKYIIPHOM K TIOBEPXHOCTH pa3/esna).

B 3auncTHBIX oneparusax ouar nedopmaiuu emie 00yiee JT0KaTu30BaH BOIU3U
peXyIIeH KPOMKHU M OXBaThIBAET JIMIIb JI0JIIO TOJIIIMHBI 3aTOTOBKH; YAAJIEHUE MPH-
MycKa OCYIIECTBIISIETCS] CPE3aHUEM CTPYKKH, aHAJIOTHYHO TOMY, KaK 3TO UMEET
MECTO MpU 00pabOTKE pe3aHUEM.

U3 ghopmousmenawuwux onepanuii OTMETUM CJICIYIOIINE:



I'nbxa — u3MeHeHue KpUBU3HbI CPEAMHHON MOBEPXHOCTH 3arOTOBKH 0€3 Cy-
LIECTBEHHOT'O U3BMEHEHUS €€ JINHEUHBIX pa3MepoB. Quaz depopmayuu 0XBaThl-
BACT BCIO TOJIIIMHY 3arOTOBKH M UMEET 3HAYUTENBHYIO MTPOTSIKEHHOCTD B MOIIE-
PEUYHBIX HANPABJICHUSIX, TPUYEM I0JI€ HAPSLKEHUH U fedopmaliiii IepeMeHHO 10
TOJIINHE 3arOTOBKH.

BroITsi2kKa 0€3 YTOHEHHUSI CTEHKHM — IPEBPAILICHUE TIIOCKOM 3arOTOBKH B
M0JIOE U3/IENe WK YBEIMUYEHHUE BHICOTHI MOJIOTO MoydadpuKara myTeM MpoTsATru-
BaHUS YEpE3 MAaTPUIy C YMEHBIIEHUEM NONEPEYHBIX PA3MEPOB 3arOTOBKH, HO 0€3
NPUHYIUTEIBHOTO €€ yToHeHUs. Quae naacmuueckoi 1eopMalii OXBaThIBAET
nepudepuitibie y4acTKU 3aroTOBKHU ((iaHelr), cxema HanpsHKEHHOTO COCTOSIHUS B
ouare fedopManuu O6JM3Ka K MIIOCKOW Pa3HOMMEHHOM ¢ MEpUINOHAIBHBIMH pac-
TATUBAIOIIMMH HANPSKEHUSAMH.

BbITS2KKA ¢ yTOHEHMEeM CTEHKHM — YBEJIMUEHUE BBICOTHI MOJIOTO MOy (hao-
pHUKaTa 3a cueT YMEHBIICHUS TOJIIUHBI €ro CTeHKU. Quae degpopmayuu 0OOBIYHO
OXBAaTHIBAET YaCTh 3arOTOBKH, KOTOPask HAXOJUTCS B 3a30p€ MEKIY ITyaHCOHOM H
MaTpHULEN U OJHOBPEMEHHO KOHTAKTUPYET C OBEPXHOCTSIMU IIyaHCOHA U MaT-
PUILIBL.

Cxema HanpsdceHno20 COCTOSTHUS B o4are AepopMaiuy 00beMHas pa3Ho-
MMEHHAasl ¢ MEPUINOHAIBHBIMU PACTATUBAIOIIMMH HANIPSKEHUSAMMU.

O05kMM — yMEHBIICHHE ITONIEPEYHOTO CEYEHUS KPAeBOM YacTH IOJIOTO OJIY-
(dabpukaTa myTeM 3aTAIKUBAHUS €T0 B CYXKAIOIIYIOCA pad0Uuyto MOJIOCTh MAaTPUIBI.
Ouae degpopmayuu KOHTAKTUPYET TOJIBKO C paboYeli MOJIOCThIO MAaTPHIIBI, @ CXeMa
HaIPSHKEHHOTO COCTOSIHUS OJIM3KA K MIIOCKOM OJTHOMMEHHOM CXEME CKaTHsl.

OT10opToBKa — 00pa3oBaHUE rOPJIOBUH ITyTEM BAAIMBAHUS B MAaTPUILy Ya-
CTH 3arOTOBKH, IPOTUBOCTOAIIEH OTBEPCTHIO MATPHIIbI, C OJTHOBPEMEHHBIM YBEIIU-
YEHUEM NEPUMETPA OTBEPCTHS, MPEABAPUTEIBHO MPOOUTOTO B 3TOM YACTH 3aro-
TOBKU. Quae oeghopmayuu 0XBaTHIBAET YaCTh 3arOTOBKH, HAXOSAIIYIOCS HAIIPOTUB
OTBEPCTHS MATPUIIbL, @ cXxema HANPSKEHHOTO COCTOSIHUS B HEM OJIM3Ka K IJIOCKOM
OJTHOMMEHHOM CXEME PaCTSKEHUS.

Pa3naya — yBenuueHHE NONEPEYHBIX pa3MEPOB KPAEBOM YacTH MOJIOTO IO-
nyhabpukaTa myTeM BHEIPEHUs B HETO IMyaHCOHA C MOCTENEHHO YBEIUUYUBAIOIIN-
MUCS pa3MepaMu NONepevHoro ceueHus. Quae oeghopmayuu KOHTAKTUPYET TOIBKO
c paboyeil MOBEpXHOCTHIO ITyaHCOHA, a CXeMa HalpPsXKEHHOTO COCTOSIHUSA OJIM3Ka K
MJI0CKOM pa3HOMMEHHOM, C MEpUIMOHAIBHBIMU C)KUMAIOIIUMHU HAMIPSKEHUSAMHU
IIPU OIOpPE 3aTOTOBKU HA TOPELL.

®opmoBKa — 00pa30BAHNE MECTHBIX BBITYKJIOCTEH 33 CYET YMEHBILIECHUS
TOJIILIMHBI 3aTOTOBKH MPU HEU3MEHHBIX €€ HApYKHBIX pa3Mepax.

Ouaz degpopmayuu 0OOBIYHO OXBATHIBAET YACTh 3arOTOBKH, PACIIONIOKEHHYIO
HAIIPOTHUB OTBEPCTHUSI MATPUIIBL, & CXeMa HAMPSKEHHOTO COCTOSIHUS OJIM3Ka K
IJIOCKOW OJTHOMMEHHOM CXEME PACTSKECHUS.

Bo Bcex onepanusix JJUCTOBOM IITAMIIOBKH I10JI€ HANIPSKeHUH U Aedop-
Malui HEOJHOPOIHO, T. €. HANPSKEHUS B ovare 1edopManum ABJISIIOTCA
(pyHKIHeN KOOPAMHAT B KaXKAbIii MOMEHT Ae()OpMUPOBAHUS, KPOMeE TOIO,
OHU MOT'YT U3MEHSATHCH BO BPEMEHH 10 Mepe 1e()OPMUPOBAHNS 3aTOTOBKH.

BenuunHa u pacnipenienenne HanpsbKeHUu B oyare AeopMaiiiy 3aBUCST OT



MHOTUX (PaKTOPOB, CBSI3aHHBIX C Pa3MEPHBIMU XapaKTEPUCTUKAMU HHCTPYMEHTA, C
KOHTaKTHBIMU YCIIOBUSIMH J1€(OPMUPOBAHUS TEMIIEPATYPHO-CKOPOCTHBIMH YCIIO-
BUSIMH J1€(OPMUPOBAHUS U T.1I.

Mamepuainvl 1ucmogoil WIMamMnoeKu, COpmamenm

JIucToBOM MITAMIIOBKOM MU3TOTOBJISIOT U3/ICNIMS U3 METAJUIOB (B BU/IE€ TUCTOBOTO
¥ COPTOBOTO MPOKaTa) U HEMETAJUIMUYECKUX MaTepUasOB.

MeTtanbl, IpUMEHsiEMbIE B IITAMIIOBOYHOM MPOU3BOJICTBE MOKHO Pa3OUTh HA
nBe OOJIbIIKME TPYNIbI: YepPHbIe MPOKATHBIE METAJUIbI- POKATHAS CTAllb C pa3any-
HBIM COJIEP’KaHUEM YTIIEpOJia U APYTUX DJIEMEHTOB, IBETHbIE MPOKATHBIC METAJLIIbI
U CIUIaBBI.

B MammmHocTpoeHnu Hanbosiee MMpOKO MPUMEHSIIOT CTAJIbHOM JIMCTOBOM U COp-
TOBOM MPOKAT U MPOKAT U3 PA3IUYHOTO POJa IBETHBIX METAIIJIOB: AJIIOMUHMUS, MEJIH,
MarHusi, TATaHa U UX CIUJIaBOB. MeHee wupoko TPUMEHSIOT Clouchvle U 80J10KHU-
cmule naacmuky (TEKCTOIUT, TETUHAKC U JP.) U NAACMMACCbL 20MO2EHHOU CTPYK-
Typbl (OPrcTEKIIO, HOJUCTUPOT U Ap.). OHAKO B aBTOMOOUIIECTPOCHUN U HEKOTO-
PBIX IPYTUX OTPACISIX MAIIMHOCTPOEHUSI OOBEM BBIITYCKa IITAMIIOBAHHBIX JieTanen
U3 TJIaCTMACC HEMPEPHIBHO BO3PACTAET, UTO MO3BOJISET CHU3UTH MAacCy U METaJIO-
€MKOCTh BBIITYCKA€MOU MPOTyKIIHH.

XapakTEepUCTUKHU JIMCTOBOTO IPOKATa PErIAMEHTUPYIOTCS CTaHAApTaMu Ha
mexnuueckue ycnosus (TY), xumuueckuil coCTaB U cOpmameHm.

JIucToBOM MPOKAT BBIITYCKAETCS B BUJIE JIUCHI08, JICHMbL U PYJ10H06. B 3aBucHu-
MOCTH OT CIOoc00a MPOU3BOJICTBA OH MOJPA3JCISICTCS Ha TOpsiYeKATAHBIN U XO0-
JIOAHOKATAHbIN. X0100HOKamaHwlil npokam (TOJUIMHA KOTOPOTO HE MPEBBIIIAET
4 MM) TIO CpaBHEHHIO C TOpSAYCKATaHBIM UMEET MEHBIIIYIO IIIEPOXOBATOCTh MOBEPX-
HOCTH, Pa3HOTOJIIIIMHHOCTh U 00JIe€ BRICOKHE TEXHOJIOTHUYECKUe cBoMcTBA. OH Iu-
POKO MPUMEHSIETCS [ U3TOTOBJICHUS XOJIOTHOIIITAMITIOBaHHBIX JeTanelt. 13 rops-
YeKaTaHOTO MpoKaTa METOAaMHU JIMCTOBOM IITAMIOBKH HU3TOTOBJISIOT MPEUMYIIIe-
CTBEHHO Pa3JIMUHbIC HETTYOOKHE U TUIOCKUE JETaH.

B MammHoCTpoeHnH OCHOBHYIO MacCy XO0JIOTHOIITAMIIOBAaHHBIX JeTanel (B ToMm
YHUCJIe aBTOKY30BHBIC JIETAJIN) U3TOTOBJISIIOT U3 TOHKOJUCTOBBIX YTJIEPOJIUCTHIX Ka-
YECTBEHHBIX U HU3KOJETUPOBAHHBIX JINCTOBBIX cTajeH (Tads. 1).

Kpome nucrtoBoro mpokara, ykazaHHoro B Ta0i. 1, B Poccum ocBOEH BBIMYCK
HU3KOJIETUPOBAHHBIX XOJIOAHOKATAHBIX cmajnel nogvlulenHou npounocmu. K ux
YHCITy OTHOCSITCSI CTaJId, JIerupoBaHHbIe MapranueM (1o 1,1 %) u kpemuanem (10 0,6
%) c mukpomoOaBkamu TuTaHa u BaHaaus. Cramm stod rpynmnel (08T'CHOT,
08I'CHO®D, 07T’ CHOD) umerot npeden mexyuecmu 1o 300 MIla, epementnoe conpo-
muenenue 10 410 MIla u otHocutensHoe yanuHenue a0 30—34 %. Cramu
YKa3aHHBIX MAPOK BbIMYCKaOTCs Toaumuon 0,7-2,5 MM, noctasisitorcs mo TY 14-
1-3764—84, B OCHOBHOM HX MPUMEHSIOT B aBTOMOOHUJIECTPOCHUH U JPYTUX OTpac-
JISIX MAITMHOCTPOCHHUSI.




1. OcHoBHBIE BUBI JJUCTOBOM CTAJIH

I'OCT Ha:
Craipb (pokar) TOXHIAC s g eckmit Mapka ctanmu
CrIe COCTaB
yCIIOBUS
Yrneponucras o0bikHOBeHHOTO Kade-| 380—2005 | 380—2005 Cr0—C16
ctBa $=0,5+4,0 mm
JlucroBas yrineponauctas kadectBeH-| 16523—97 |1050—2013| 05xm—50
Has (KOHCTP-s)u OOBIKHOBEHHOTO Ka- 380—2005 Cr0—Cr15
4ecTBa 00IIero Ha3HAYCHHS S =
0,2+3,9 MM
[Ipokat TOHKOJMCTOBOM U3 KOH- 17066—94 | 17066—94 | 1412, 0912,
CTPYKIIMOHHON HU3KOJIETUPOBAHHOM 19282—73 | 12T°C, 16I'C,
craau S = 0,5+3,9 MM 15T'®, 14XT°C
u JIp.
[TpokaT TOHKONMMCTOBOM xoyogHOKa- | 9045—93 | 9045—93 0810, 081c,
TaHbId W3 MaJOYIJIEPOAUCTOM Ka- 08k
YEeCTBEHHOM CTaJIM IS XOJIOIHOU
mrramnoBku $=0,5+3,0 MM
JluctoBas nerupoBaHHass KOHCTpPyK- [4543—2016|1050—2013| 60T, 20X,
[IMOHHAs OO0IIEro Ha3HAUYEHUS 4543—2016 | 10I'2, 25XT"CA
5s=0,5+3,9 mm v JIp.
ToHKOMMCTOBAasT KOPPO3UOHHO- 5582—20155632—2014 | 08X13, 12X13,
CTOMKasl, )KapOCTOMKAs U KapoIpoy- 12X17,
Hasl 12X18HIT
s=0,7+3,9 mm v JIp.
1

B mocnegHee Bpemsi OCBOEH BBIMYCK XOJOJHOKATaHOW IBYX(a3HOW CTalH C
dbepputHO-MapTeHCUTHOU CTpYKTypoH (IDPMC), comepxkameii 1o 20—25 % TBeEp-
1ot (ha3bl MapTeHCHUTa B IJIaCTUUYECKO (peppuTHOi MaTpuile [ToBbIIeHHON MPoY-
HOCTH 3THX cTajiell 1oOUBaroTCs JerupoBanueM mapranua (10 1,6 %) u kpemHuem
(10 0,7 %) B coueTaHuu ¢ TepMUIECKONH 00pabOTKOM B CIICIMAIBLHBIX arperarax He-
MPEPBIBHOTO OTKUTA. Y NBYX(a3HbIX CTaJei HU3KOE OTHOILIEHUE Mpeena TeKy4de-
CTH Gs K BPEMEHHOMY COIPOTHBIICHUIO 0 (G5/6,=0,6+0,65), BRICOKHII IMOKa3aTeib
1e(pOPMALMOHHOTO YIIPOYHEHUS 1 U HOpMaJIbHOM aHu3oTponuu R* (n = 0,21+0,25
nu R*=1,1+1,6), mmpokuil auama3oH H3MECHEHUS BPEMEHHOTO COMNPOTHUBIICHUS
(0:=400+550 MlIla), yTO CBHJETEIBCTBYET O MPUTOJHOCTH WX JJIS M3TOTOBJICHUS
XOJIOHOUITAMIIOBAHHBIX JIeTajel cnoxHou GopMmbl. Kpome Toro, mpu mrammnoBke
ATUX CTaJIed MPOUCXOIUT MOBBIIIEHUE MPOYHOCTH. Tak, Hapumep, €Ciu y UCXO-
HOM nByx(da3Hol cranu 0,280 MlIla u ;=550 Mlla, To mocse x0JI0JHOH JIacTH-
yeckoi nedopmanuu Ha 25 % o, >650 Mlla u 6,>800 MI]a.

JPMC nocrasnsitorest o TY 14-1-3817—84 B Bujie TUCTOB, PYJOHOB U JICHTbI
tomuHo# 0,7—2,0 MM. B OCHOBHOM IIPUMEHSIOT IBYX(a3HbIE CTAIH CIETYIOIINX
mapok: O3CITIO, O3XTTO, 06 XI'CHO, 061"2CHO u np.



[IpuMeHeHrne TUCTOBOrO MpoKaTa MOBbIIEHHOW poyHocTd U JJPMC no3so-
JSIeT CHU3UTh Maccy psijia MallliH, B TOM YHUCJIE IPY30BbIX U JIETKOBBIX aBTOMOOHU-
ne#, B cpeaaeM Ha 10—20 % BclieicTBHE YMEHBIIIEHUSI TOJIIUHBI KYy30BHBIX 00JIH-
IMOBOYHBIX U JPYTUX JE€Taieil cI0oXHOU (POpPMBI.

K unciy npenmyiiecTB HU3KOJIETUPOBAHHBIX CTAJEHN CIIENYET OTHECTH TaKkKe
TO, YTO OHHM MaJi0 TMOABEPKEHbI J1e(POpMAIMOHHOMY CTape€HHIO, YTO BEChbMa
BAJKHO IPU JUIUTEIBHOM UX XPAHEHHUH Ha CKJIAJE U B LIEXE.

30ecb Heobx00uMo noscHuny: NpU NJIATEITBHOM JIEKaHUU XOJIO0HOKATaHbIX
JIUCTOB MMEET MECTO SIBJICHHE €CTECTBEHHOTO CTapEHMs, KOTOPOE MPUBOIUT K
U3MEHEHHIO (PH3UKO-MEXaHUIECKUX CBOMCTB CTalH, T.€. K 00pa30BaHUIO JIMHUMA
CABUTOB WJIA MOJIOC CKOJIbKEHUS (B BUJIE JIy4eil U M3BWIMH) HA MOBEPXHOCTHU
JeTaJed IPU BBITSKKE MX, YTO C JEKOPATUBHOW CTOPOHBI HEAOIYCTUMO. JIyst
YCTpaHEHHUs BPEIHOTO BJIMSHUA MOCIEACTBUM €CTECTBEHHOIO CTAPEHUSI TOHKO-
JIMCTOBYIO CTaJlb IEPE]] IITAMIOBKOW MOABEPTatOT APECCUPOBKE, MOJKATKE B XO-
JIOJTHOM COCTOSIHMM C OTHOCUTENbHBIM oOkatuem 0,5 — 1,5%. [Ipu sTom untep-
BaJl BpEMEHHU MEXTy OolepalusiMu JT0HKeH ObITh He Oosiee 24 u. [ToakaTka ocy-
HIECTBIISIETCS MIPU MTOMOIIX BaJIbIIOBOYHOW MAIIMHBI C 0COOBIM MOILEMHBIM Ba-
JIMKOM, YCTAaHOBJICHHOM PSIJIOM C BBITSKHBIM IipeccoM. biiaronapst o6pazoBasiiie-
MYCs BCJIEJICTBUE 3TOTO B TOBEPXHOCTHBIX CJIOSIX METaJJIa HAKJIEMy, SBHO BhIpa-
YKEHHAs TUIOIIAJKa TEKy4YEeCTH, MOSBIAIOIIAsACS HA IUarpaMMe NPHU UCIBITAHUN
00pa3LoB Ha PacTsHKEHUE, BBIPABHUBAETCS (MCUE3A€T) U JIMHUU CIBUTOB HE BO3-
HuKaT. OJIHAKO MOJIKaTKa HE TapaHTUPYET MOJHOCTHIO M30€XKaTh SIBICHUS
€CTECTBEHHOT'O CTapEHHS METAJLJIA.

[TosToMy AJ1s1 XOJIOAHOM MITAMIIOBKHU ITyOOKHX M CIOKHBIX IO BBITSIKKE Jie-
TaJjiel TUIa aBTOMOOMIILHBIX KYy30BOB, PaJIHaTOPOB, ONIEPEHUSI aBTOMOOUIIS TIPU-
MEHSIOT TOHKOJIMCTOBYIO XOJIOIHOKATAHYIO0 MAJIOYTJIEPOAUCTYIO KaYECTBEHHYIO
(Hectaperonyro) craib, nocraBiusiemyo o 'OCT 9045-80. CornacHo sTomy
['OCTy Bbintyckaetcs cranpb cinenyromux mapok: 08KII, 08IIC, 08DKII, 08IO.
Conepkanue yriiepoga B 3Tux craisax He npessimaer 0,08%,cepsl He Oolee
0,03%, pocdopa ne 6omnee 0,02%. Hecrapenue 3Tux crayneir JocTuraercs pac-
KuclieHueM (ynajeHrueM KUciIoposa) B mpouecce BoimiaBku: ctaiib 08DKII pac-
kucnsercs npucankoit Banaaus (0,02-0,04%V, crane 0810 packucnsiercs anto-
munauem (0,02-0,075 Al).

JIucThl yka3aHHBIX MapOK CTajIei MOCTABIISIOTCS MOCIIE PEKPUCTATUTN3AIIMOH-
HOT'O OTKHUTa U IPECCUPOBKHU.

1lo cmenenu cnocobnocmu Kk 8bimsdicKe CTallb MOAPA3AEIsIeTCs] Ha TPU KaTe-
ropun: BI' — BecbMma riryOokoil BHITSDKKK; CB — cnoxkHol BbITsKKH 1 OCB —
0C000 CIIOKHOM BBITSKKU.

TexHuyeckuMu TPeOOBAHUAMM K 3TOM CTaIM PETJIaMEHTUPYETCS:

o, =200+ 210Mna;.c, = 260+ 340MITa,.5,, = 42+ 44%:

o, /o, =0.66+ 0,70, HRB30/100..45— 48.

Crasib nocTaBisieTcs B JIMCTaX U pyJioHax ToamuHou 0,5-3,0 mm.
Ilo cmenenu omoenku nogepxnocmu CTajlb NOAPA3IAEISAETCA HA TPU TPYIIIIHI:
I, I, Il — oco0o BBICOKAs, BBICOKAs, IIOBLIIIICHHAS.




Cranb mo 'OCT 9045-80 umeeT BbICOKHE TUIACTUYECKUE CBOMCTBRA (TTyOrHA
BBIJIABJIMBAHUA CchepruiecKor JyHKHU 1Mo Dpukceny 11,2 mm npu S=1,0mMm), npu
HITAMIIOBKE HE CKJIOHHA K MOSIBICHUIO MOJIOC CKOJIBXKEHUS U JehOpMAIIHIOHHOMY
crapenuto. [loaToMy 3Ta cTanp yCrenHo NpuMeHseTcs Mpy Becbma riyOoKon u
CJIO’)KHOM 110 (hopMe BBITSDKKE JeTasei.

[Ipu royOoKko# BBITSDKKE JIeTajiell THUIMa TUiib3 IMPUMEHSETCS HecTaperolast
ctanb Mapok 18 FOA u 11HOA.

IlTupokoe npumenenue B TUCTOBOW ITAMITIOBKE MOJIYYHJI TAKKE MaTepral B
BUJIC JIEHTHI (PYJIOHHBIN MaTepuan). JIEHTbl U3roTaBIUBAIOTCS KaK U3 yriaepo-
JIACTOM cTai 0OBIKHOBEeHHOro kadectBa mo 'OCT 16523-70, Tak u U3 Kade-
ctBeHHO# ctanu no ['OCT 1050-74 u 'OCT 16523-70. JlenTta cranbHas HU3KO-
YTIAEPONCTAS XOJIOJHOKATaHas KIACCUDUITUPYETCS:

|. Tlo mexanuueckum cBoil cBoiictBam no I'OCT 503-81 Ha cnemyrouiue

rpynnsl (o creneHu tBepaoctr): 1.0M-ocobo msrkas, 2. M-markas, 3.
[IM-nonywmsirkas, 4. [IT-nonnxenHoi TBepaocty, 5. T-TBepaasi.
I1. Tlo xauecTBY MOBEpXHOCTH JIeHTa Noapa3aeisieTcs Ha Tpu kiacca |, 11, T11.
[11. [To ToYHOCTH U3TOTOBJICHHUS - JICHTa HOPMaJIbHOM TOUHOCTH H, moBbITIIeH-
HOM ToyHOCTH 110 mmpuHe BI, nmo tonmuue BT, no mmpune u Tonmmuze
B.
IV. I1o xapaktepy kpoMmok — jgeHTa Heoope3nass HO, obpesnas O.
Pa3smeps! nenTs! o mupune coctapisiioT 4-300 MM, a mo tommuue — 0,05-
3,60 MmM. DTta neHTa npeaHa3HavyaeTcs s MTAaMIIOBKH JIETAIEH B MAIIMHO U MPH-
OOpOCTPOCHUH, JJISI U3TOTOBJICHUS TPYO U APYTUX METATUIMUECKUX U3CIIUNA IIHUPO-
KOT0 MOTpeOIeHUS.

Pynon Jlenma cranbHas XOJIOJHOKAaTaHasi U3 YIJIEPOJUCTON KAYECTBEHHOM
KOHCTPYKIIMOHHOW CTalu BBITycKaeTcs 1mo copramenTy corjacHo ['OCT 8597-
57 moj HaMMEHOBAHHMEM — CTajlb pyJOoHHAas xoyiogHokaTaHas (Px). Jlenta usro-
tapimBaeTcs mupuHOr 200-2300 MM 1 TommuHOM 0,2-4,0 MM. OHa OBIBaET I10-
BBIIIIEHHOW TOYHOCTH MPOKATKU A M HOpMaibHOW TouHOCTH b. DTa nenra (py-
JIOHBI) IPUMEHSIETCS I ITAMIIOBKA OTBETCTBEHHBIX JIETAJICH B aBTO- U

Jlecuposannvle cmanu (XpOMHUCTbIE U XPOMOHUKEIEBbIE KOPPO3UOHHO-CTONKNE)
VMMEIOT BIIOJIHE YJIOBJIIETBOPUTEIIBHYIO IITAMIIYEMOCTh B OTOXKKEHHOM COCTOSIHUH,
TaK KaK XapaKTepU3yrTCS BHICOKMM OTHOCUTEJIbHBIM yIJIMHEHUEM U OJIaromnpusiT-
HBIM JIJIS IIITAMITOBKH OTHOIIIEHUEM 0+/05 (cTaimb 12X 18H9T — 6,=550 MlIla, 5,=200
MlIla, =40 %).

OTnuuuTtenbHas 0COOEHHOCTh KOPPO3ZMOHHO-CTOMKUX CTajied 10 CPABHEHUIO C
HU3KOYTJIEPOAUCTBIMUA — BBICOKOE COMPOTUBJICHUE AeHOPMUPOBAHUIO U UHTEHCHB-
HOE YIIPOYHEHHUE B MPOLIECCE XOJIOIHOM ITAaMIIOBKU. KOPPO3MOHHO-CTOMKHE CTAIN
MPUMEHSIOT B TypOOCTPOEHUH, XUMUYECKOM MAITMHOCTPOCHUH, U3 HUX HU3TOTOB-
JISTFOT TIPEAMETHI HAPOIHOTO MOTPeOIeHUS (CTUpaIbHBIE MAIIIMHBI, TIOCYY) U Ap.

JInst oTHEeNBHBIX OTpaciael IPOMBIIUIEHHOCTH U3TOTOBJISIIOT CTAIBHOM JINCTOBOM
IIPOKAT CHEUUAIIBHOTO Ha3HaueHus. K 3ToMy BHAY OTHOCAT MPOKAT U3 HU3KOYTJIE-
POAKUCTON OTOKKEHHOU U TPOTPABJICHHOM (A€KaNMMpOBaHHO) CTAIH JJIsl IPOU3BO/I-
crBa aManupoBanHoit mocyasl (TOCT 24244—80). ITpokaT 13 TOHKO# OTOMXKEHHOM



yriepoauctoi cranu: xectb uepHas ('OCT 13345—85) nyist ©U3roToBieHUS 11€Jb-
HOIIITAMIIOBAHHOW U COOPHOM Tapbl U MHOTHE JIPYTHE.

B cenbckoX035111CTBEeHHOM MAIIMHOCTPOEHUH TPUMEHSIIOT TPEXCIONHBIN JTUCTO-
BOW KOPPO3HMOHHOCTOMKUM MPOKAT, INIAKUPOBAHHBIN C JIBYX CTOPOH TOHKUM CIIOEM
cramu 12X18H10 (TY 14-1-3048—81) tommmuoit 0,1—0,15 mm. Koppoznonnas
CTOMKOCTh TPEXCIOMHOrO MeTaiia B 4—35 pa3 Beie yriaepoauctou ctanu Ct3 u
atMmocdepocroiikoii ctamu 10XHJ/IIL. TIpu 3TOM Cpok Ci1y>KObI CEIBCKOXO03IMCTBEH-
HBIX MalvH yBenuuusaercs 10 10 er.

JIncToBOM MPOKAT M3 HBETHBIX METAJJIOB U CINIABOB HAa UX OCHOBE 00J1a/1aeT
BBICOKOW KOPPO3UMOHHOW CTOMKOCTBIO, TEIZIONPOBOJHOCTBIO, MAJIBIM JJICKTPHUYE-
CKHM COIIPOTUBIICHHEM (MEb, JIATYHb, aTIOMUHUI), MAJIOW IUIOTHOCTHIO (JIIOMU-
HUH U €ro CIUIaBbl, TATAHOBBIE U MarHUEBbIE CIUIABBI) U BHICOKOHM yIEIbHOM MPOY-
HOCTBIO (TUTaH). B cBsI3U ¢ 3TUM 00JaCTh UX TPUMEHEHHS YpE3BbIYaliHO OOIIKpPHA.

JIucToBOM MpoKaT U3 aoMUHUS U amtoMuHUeBbIX cutaBoB ('OCT 21613—82)
Mapok A2, A3, AMu, AMr2, AMruo, /11, 16, B9S, BA123 u ap.;

meau (I'OCT 495—77) mapok MI, M2, M3 u 1p.;
natyau ('OCT 931—78) mapoxk JI68, J163, JIC59-1 u ap.;

Hukens v HukesneBbix cmiaBoB (I'OCT 19241—80) mapoxk HKO, HMr, HB3 u
Ap.;

MarnueBsiX cmiaBoB (I'OCT 22653—77) mapok MAL, MAS, MAS u np.;

tutaHoBbIX ciuiaBoB (I"OCT 19807—74) mapok BT1, BT3-1, BT6-C, BT8, BT9,
BT10, BT14, OTY-1 u ap. mIupoKO NpUMEHSAETCA B aBUALIMOHHOM, MPUOOPOCTPOU-
TEJIbHOM, BJIEKTPOTEXHUUYECKOM, JIEKTPOHHOW M MHOTHUX JAPYTHX OTpACISIX IIPO-
MBIIIJIEHHOCTH, a TaAKXe JJII U3TOTOBJICHUSI TOBAPOB HAPOJIHOTO MOTpedieHus (Io-
CY/Ibl, 4aCOB, pailioannapaTypbl, CTUPAILHBIX MAIIIMH U TIP.).

N3 npypanmtomMuHa W JIPYyTHX AJIOMUHHEBBIX CIUIABOB H3TOTOBISIOT JETaIN
HAPY>KHBIX OOIIMBOK M KaPKACOB JICTATEJIbHBIX aMapaToB, YTO OOBSICHIETCS OTHO-
CHTEFHO HEOOIBIION TIOTHOCTBIO amoMuHKs (2700 Kr/M®) U BBICOKOM NMPOYHO-
CTBIO €T0 CIIJIAaBOB.

MarnueBbi€ 1 TUTAHOBBIE CIUIABBI MPUMEHSIOTCSI, B OCHOBHOM, B ITPOU3BO/JICTBE
JeTaTeNnbHbIX anmnapatoB. OHAKO MOXKHO OXHAaTh, UTO B OJiMKalileM OymyIieM,
KOTJ]Ja CTOMMOCTB 3TUX CIUIABOB (OCOOEHHO TUTAHOBBIX) CHUZUTCS, 00JACTh MPUME-
HEHUs UX OyAET 3HAUUTEJILHO paclIupeHa.

Copmamenm CTaJbHOTO JHMCTOBOTO NpoKaTa. Pa3Mmepbl JHCTOBOrO MpoKarta
(ToMNIIMHA, IUPUHA, JJIMHA) U MPeJeIbHbIE OTKIIOHEHUS 3TUX pa3MEpOB periaMeH-
TUPOBAHBI CTAH/IAPTAMH.

Jluctel u3 ropsiuekatanoil cranu ('OCT 19903—74) U3roToBISAIOT TOIUIUHON
0,4—12 mm. Jluctel TonmuHon 10 4 MM umeroT mmpuHy S00—1600 MM, auHy
710—6000 MM (Bcero 210 tumopasmepoB). [llupuHa cTanbHBIX JTUCTOB TOJIUHOM

10 3,9 MM, ocTaBisieMbIX B pyJioHax, uamensiercss 500—1700 MM, ripu TonIuHE
mucta 10 10 MmvMv— 500—2200 mm.



[IpenenpHble OTKJIOHEHHS MO TOJIIMHE JIMCTAa HOPMaJIbHON TOYHOCTH COCTaB-
nsaroT: £0,05++0,07 MM nipu Tommmune mcta 0,4— 0,5 mm u +0,2+-0,8 MM nipu TOJI-
mHe jaucra 10—12 mM.

JIuctel u3 xonoanokaranou cranu (I'OCT 19904—74) ©3roToBISIOT TOJITUHON
0,35—5,0 mM. B 3aBUCHMOCTH OT TOJIIIMHBI JIUCTA OHK UMeIOT mupuny 500—2300
MM u iy 1000—6000 mm (Bcero I'OCTom npenycmotpeno 372 Tunopasmepa).
[[IupuHa CTANBHBIX JIUCTOB, TOCTABISIEMBIX B pyjioHax, cocTaBisieT S00—2300 mm.
[IpenenpHbIE OTKIIOHEHHUS 110 TOJIIIMHE JIMCTOB HOPMaJIbHON TOYHOCTH COCTABIISAIOT:
+0,4—=+0,5 MM nipu Tonmmuue aucta 0,35—0,4 mm u ot +0,20 no +0,30 MM npu
toymuHe aucta 4,0—5,0 Mm.

KpoMe 11cToB 1 pyJIOHOB CTajlb BHIITYCKAIOT B BUJI€ TOPSIYEKATAHON U XOJIOJHO-
karanoi JieHThl. Jlenra ropsiuekaranas (I'OCT 1530—78) umeer Tommuny 2—38
MM, mupuHy 100—600 MM, nsrotosusiercs u3 ctanu 08—60 no I'OCT 1050—74,
08KO mo I'OCT 9045—80 u ap. JleHTa X0J0HOKaTaHasi U3 HU3KOYTJIEPOAUCTOM
ctaiu (COCT 503—81) umeer Tonumny 0,05—4,0 MM, mmpuny 4—450 mm, usro-
toBJisseTcs u3 craiau 08km, 08mc, 08, 10k, 10 mo 'OCT 16523—70. JIenrta xojoj-
HOKaTaHas pe3aHas U3 yriaepoaucToi cranu s xoioaHou mrammnoBku (I'OCT
19851—74) umeet Tomuuny 0,5—3,2 MM, mupuny 100—200 MM, U3roTOBIISETCS
n3 ctanu 08k, 08rmic, 08. JIeHTa X0n0qHOKaTaHask U3 KOPPO3UOHHO-CTOMKOM U Ka-
pocrotikoii ctanmu (I'OCT 4986—79) umeet Tonuuny 0,05—2,0 MM, mupuny 6—
410 MM, M3rOTOBIAETCS U3 XPOMOHHKEIEBBIX JIErMpoBaHHbIX craner 20X13, 30X13
... 12X18H9 u ap. (Bcero 21 mapka).

[IpuMeHeHue CTaIbHBIX JIMCTOB, MOCTABIISIEMBIX B PYJOHAX (IIUPOKUNA PYJIOH),
Y CTaJIbHOM JICHTHI TO3BOJISIET B MACCOBOM U KPYITHOCEPUHHOM IIPOU3BOJICTBE aBTO-
MaTU3UPOBATH MOauy METalia B MITaMII, MOBBICUTH A3()PEKTUBHOCTH UCIOJIH30BA-
HUSI METaJlJIa 3a CUET YMEHBIIICHUSI KOHIIEBBIX OTXO0/IOB U nepeMbluek. [lomyyaTs Ha
PACKpPOMHBIX aBTOMATHYECKUX JTUHUSX TpeOyeMble, B KOHKPETHBIX MPOU3BOJICTBEH-
HBIX YCJIIOBUSIX, 3aTOTOBKH U JIEHTHI, OTJIMYAOLIUECS [10 CBOMM pa3Mepam OT Ipeay-
CMOTPEHHBIX CTAHIAPTOM.

Cmanwv npoxamuas wupoxkononocuas ynugepcanvuas (I OCT 82—70) uzeomos-
qsiemest moawunot 6—60 ymm, wupunon 200— 1050 mm, onurnoti 5—I12 m. Ilpeoens-
Hble OMKIOHEHUsL N0 MOJiUHe OJisl NOJIOC MOJUUHOU 00 20 MM 8KI. COCMABIAIOM

5% MM, nO wupune 05t NOAOC wWupunou 00 400 mm 6K, 3% MM, no OnuHe sl RONOC

monwurot 00 12 mm exn. +15 mm. Mecmuas pebposas kpususna na 1 m OnuHvl
noJI0Cbl He 00JICHA npesviuams 1 mm 0 knacca A, 2 mm onsa knacca b. /s npo-

OYKYUU € 20CYOapCMBEHHbIM SHAKOM KAuecmea npeoeibHble OMKIOHEHUS] MEeHbULE
ykazannvix (cm. 'OCT 82—70),



