Tema 4 . BolgaBjauBaHue MoJ10CTeH TEXHOJIOITHIECKOH OCHACTKH.
4.1. OcHOBHBIE CBeJICHUS O MPOoLecce BbIIABIMBAHMS MOJIOCTE

TEXHOJOTHYEeCKOH OCHACTKH

X0JIOMHOE BBIJABIMBAHUE peENbePHBIX MOJOCTEH B  (POpMOOOpa3yIONIIX
JETaNsAX OCHACTKU 3aKII0YacTcs B IMOJyYEHWH UYETKOTO OTTHUCKA B 3arOTOBKE,
MMOMEIICHHOW B TAKEeT — IITamma, OT peiabeHON YacTh MacTep-TlyaHCOHA MyTEM
BIABJIMBAHMS €0 B METAJUI 3arOTOBKH. TEXHOJIOTMUYECKUI TPOIECC BHIIABIMBAHUS
ITAMIIOBOTO MHCTPYMEHTA OCYILECTBIISIETCS HECKOIBKUMU criocobamu (puc.4.1):

- OCEBOE;
- CKBO3HOE ;

- BBIJABJIMBAHUE 00KATHEM.

a) 0) B)

Pucynok 4.1.Crioco0bl BbIAaBAMBAHUS IITAMIOBOTO HHCTPYMEHTA

a — 0ceBoe; O — CKBO3HOE; B - 00KaTHEM.
B 3aBucumocTH OT XapakTepa BO3ACHCTBUS OOOWMBI MakKeT - IITaMIla Ha
nepudepuitHbie 30HbI 3aTOTOBKH, PA3IMYalOT CICAYIONINE CTIOCOOBI BBIIABIMBAHMSI,

peanu3yemMbie NMPpU BceX TPEX OCHOBHBIX criocobax( puc 4.2) :

a)SaKpI)ITOG BbIIABJINBAHUC,



0)1oTy3aKkphITas BbIAABINBAHUE;
B)COBMEILIEHHOE BbIJIaBJINBAHMUE;

F)OTKpLITOG BbIIaBJIMBAHUC.

Pucynox 4.2 Crioco0bl BO31eCTBHSI 000MMBI Ha 3aTOTOBKY

dopMooOpazoBaHKE MOJOCTEH BBIMIECTPUBEAEHHBIME CIIOCOOAMU MOKHO BECTU
B XOJIOJIHOM WJIM HArPETOU 3aroTOBKE.

X0JIOJHOE BBIIABIMBAHUE BBIMTONHIACTCS TPH HOPMAIBHOW TEeMIIEpaType
3arotoBku (20° C), Témmoe- mpu Temmneparype 180-200°C, momyropsiuee mnpu
temrepatype 650-800°C u ropsiuas - B MHTEpBajie KOBOUYHbBIX TEMIIEPATYP.

B 3aBucumoctu oT ycnoBuii (popmMooOpazoBaHHs TOJIOCTH B 3aroTOBKE,
(MBUKO-MEXaHMUECKNX CBOMCTB MaTepuasa, BbIJaBIUBAHNE MOXKET OBITh MPOBEIACHO
C pa3IM4YHOM CKOpocThIo AehopmupoBanus (ot 0,01mm/c 1o 250m/c). B cBsi3u ¢ aTuM

pasim4aroT THAPOCTATUYCCKOC BbIAABIMBAHUEC, KOTOPOC OCYIICCTBILICTCA IIpU



ckopoctu gaedopmupoBanus V=2+150Mm/c, ruapoAMHAMHUYECKOE BBIJABJIMBAHUE
(V=200-+1000mm/c), BEIJIABIMBAHUE C HCITOJIb30BAaHUEM s dexTa
CBEPXIUIACTHYHOCTH, BBICOKOCKOPOCTHOTO  HMMITYJILCHOTO  BblgaBmuBanus (V>
1000mmMm/c¢).

BrinaBnuBaHue penbeHbIX MOJIOCTEH UCTIONIB3YETCS PU U3TOTOBJICHUH

a) MaTpull AJI1 TPECCOBAHUS PE3MHBbI, BOCKOBBIX MOJEICH IS 3aUBKH
AMOKCUJIOIIIACTOB, Mpecc-(hopM st TEPMOILIACTOB, GopM it 3amuBKU cTekna. s
MaTpPHUI] UCTIOTB3YIOTCS 3aTOTOBKH U3 YTIEPOIHBIX U HU3KOJIETUPOBAHHBIX CTAJICH.

0) npecc-popM Jisi MOPOIIKOB, MATPHUIL AJIsi THOOUHBIX IITAMIIOB, XOJOJIHOU
BBICAJIKH, JIJISI BHITSKHBIX ITAMIIOB, YeKAHOYHBIX U OOPE3HBIX IITAMIIOB,. JIJ1st MaTpHIl
HCIIONIB3YIOTCS 3aTOTOBKH U3 NHCTPYMEHTAIBHBIX U IITAMITOBBIX CTaJICH.

B) MaTpul AJiA ropsyeil 00pabOTKHU AaBICHUEM, JJIs1 OJIYTOpSY€Eil IITaMIIOBKH,
MaKeThl IITAMIIOB JJIsl TOPsIYE IMTAaMIIOBKY Ha MOJIOTaX U mpeccax, POpMBbI JIJIs JIUThS
MOJT JABJICHUEM U JKUKOM MITaAMIIOBKH MEIHBIX CIUIABOB.

JIJist M3roTOBIIEHUS MATPUIl UCTIONB3YIOTCS 3arOTOBKU M3 IITAMIIOBBIX CTajei
mapok - 40X; 12H3A; V10A; 7X3; 5XHB; 4X8B2; 3X2B8®.

OcCHOBHBIE PEUMYIIIECTBA TPUMEHEHHS XOJIOAHOTO BBIABIMBAHUS TTOJIOCTEH

TEXHOJIOTMYECKOM OCHACTKU CJICOYIOIIHC.

[ToBbllIeHNE IKCITyaTAlIMOHHON CTOMKOCTH MHCTpyMeHTa (B 1,543 pa3a);

— Ilonyyenue pasmMepoB ToOJIOCTeH [0 / KBajlUTeTa TOYHOCTH TIpH
mepoxoBaTocTu moBepxHoctu A0 Ra=0,05+0,1Mkwm;

— CHumxeHue ce0ecTOMMOCTH U3TOTOBJIEHHUS ITpecc-(hopM U mtamios Ao 10 pa3

[0 CPABHEHHMIO C IPYTUMH BHIaMH 00paOOTKHU 3a CUET SKOHOMUU METANIa;

[ToBbI1IEHNE TPOU3BOUTENBHOCTH TPY/1a Pa00YMX UHCTPYMEHTAJIBIIUKOB

B 5+10 pas.

ITo BO3pacTaHu0 TEXHOJIOTMYECKOM CJI0KHOCTHU IapaMeTpbl IIOJOCTEH,
MOJTY4CHHBIX BIJABIUBAHUEM, CTPYIITUPOBAHbBI B TPU TPyIbI (Tabmumna 4.1)
Tabnuua 4.1. XapakTepucTHKa CI0KHOCTHU MOJy4YeHHs! pelbe(HbIX MOJI0CTen

BbIAaBJINBAaHHUCM.



[TapameTpsl ['pynma TEXHOIOTHYECKOM CIIOKHOCTH
1 2 3
dopma ceueHus B [Ipoctsie CnoxHsie VY ninuHEHHBIE
niaHe CUMMETPUYHbIC | HECUMUTPUYHBIC | (PYUKH, BUJIKH)
MHOTOTPaHHbIE
OTHOCHTENbHAS 1o 0,5 0,5+1,5 1,5+10

IIyOMHA MOJOCTH

1Y,

Tsépmocts 3arotoBKH, 100130 130+170 170+-240
HB
KBanurer Tounoctn 11+12 9+10 78
IllepoxoBarocTs, Ra 0,4+0,8 0,1+0,2 1o 0,1

rac h- FHY6I/IHa BblAaBJIMBAHHA ITOJIOCTH,

d- aumameTp MOJIOCTH.

Heobxoanmo oTMeTuTh, uTO yKazaHHas TBEpAocTh HB cooTBeTcTBYET Mapkam
ctaim HB=130 - crans 10,15,20; HB=130+170 - ctans 40X, 12H3A, Y10A; HB=170
+240 - crane 5XHB, 3X2B8®, X12M, 4X5B2DC;

4.2 XapakTepuCTHKA OCHOBHBIX CIIOCO00B BbIIaBJIUBAHUSA MOJI0CTEl

TEXHOJIOIMYEeCKOM OCHACTKH.

3akpovimoe evidasnueanue - criocoO, OCYIIECTBISEMbIA MyTEM BIIaBIUBAaHUS
MacTep-IyaHCOHa B 3aHEBOJICHHYIO 10 OOKOBOW MOBEPXHOCTHU 3arOTOBKY.

[Tpu Takom cnocobe AepopMuUpOBaHUs B 3aroTOBKE CO3MAETCA HANPSKEHHOE
COCTOSIHUE€ BCECTOPOHHETO HEPAaBHOMEPHOTO C)KaTHs, 00ECIEYMBAIOIIEE BBICOKYIO
IJIACTUYHOCTh MaTrepuaia, 4YTO TMO3BOJISIET MOJyd4aTh OTHOCHUTENIBHO TIIyOOKHE
MOJIOCTU. DTOT croco0 BbI3bIBAET OONbIINE YaeabHbIE ycunusa p=2,5+3,5 I'Tla, uto

IIPUBOIUT K H606XOI[I/IMOCTI/I IIPUMCHATD 3aI'OTOBKHU C O6J'ICF‘-IaIOHII/IMI/I KaMCpaMHu.



3aKprTBIM XOJIOAHBIM BBIJIABJIMBAHUCM MOXHO IIOJYYHUTh CPABHUTCIIBHO

rinyookue monoct (] = %<4+5) C BBICOKOH TOYHOCTHIO (7+8 KBalUTET) U MaJOH

IepOX0BaTOCTHIO MoBepXHOCTH (Ra<0,1MKM). DTOT cITOCOO NPUMEHSIOT B OCHOBHOM
JUIA TIOJTyYEHUS TIYyXUX WM MOJYTIyXUX pabovyux MOJOoCTed U3 MHCTPYMEHTAIBHOM
CTaJIM MOBBIIIICHHOM MJIACTUYHOCTH.

JInst  oceBOro  3aKphITOrO  BBIAABIMBAaHWSA HMCHOJIB3YIOT Kak IPAaBUIIO
YHUBEPCAIbHbBIC MAKET-IITAMIIBI.

Ilonyzaxkpeimoe evidasnuseanue - Croco0 OCYIIECTBISEMBbIA BJIaBIUBAHUEM
MacTep IIyaHCOHA B 3arOTOBKY, Y KOTOPOW O0JIbIlIasi 4acTh MOBEPXHOCTH 3aHEBOJICHA,
a MeHbIIas - 0cTaéTcsi CBOOOTHOM U MOXKET B MPOIIECCE BBIIABIMBAHMS TIOJIOCTH T€Ub
B paJMaIbHOM HaIpaBJICHUH HAPYXKY C YBEIMYEHHUEM €r0 HayalbHOTO MEPUMETPA.
[lepemernienne cBOOOJHOM TMOBEPXHOCTH 3arOTOBKM B PaJHAIbHOM HampaBlICHUU
BO3MOXKHO OJiarojiapsi KOMIIEHCAI[MOHHBIM KaMepaM B OCHACTKE B BHUJE KOJIbIICBOM
MOJIOCTU. DTa CXEMa BBIIABIMBAHUS 00ECIEUUBAET yIOBIETBOPUTEIIbHYIO CTOUKOCTD
MacTep-IlyaHCOHA. Y AeNbHbIE yCWIMS Npu 3TOM He npeBbimaror 1,2+1,8 ITla.
[Tomy3aKphITBIM ~ BBIABIMBAHUEM MOXKHO TIIOJIYYUTh BBIJABICHHBIC TIOJOCTH
npuemiieMoit Tounoctd (9-11 KBaJMTET) C MIEpPOXOBATOCTHIO mMoBepxHOcTH Ra=0,2
MKM.

[Tosmy3akpbITOE OCEBOE BBIIABIIMBAHUE B CTAILHBIX 3arOTOBKAX MPUMEHSIIOT JIJIs
MOJTyYeHHUsI KPYITHOTA0ApUTHBIX MOJIOCTEH B YHHBEPCAIbHBIX MaKeT- MTaMmax (eciu
MO3BOJISIOT pa3Mephl 3ar0TOBKM). B TPOTHBHOM Cilydyae U3roTaBIMBaOT CIIEHUATIbHbIE
OaHgaXKUPOBaHHBIC 000HMEL.

Coemewiénnoe evloasnueanue - Croco0, OCYIIECTBISEMbId BIABIMBAHUEM
MacTep-IlyaHCOHA B 3aTOTOBKY C OJTHOBPEMEHHBIM €€ 00’KaThueM B KOHUYECKOW WITU
cTynenudaroil marpure. [Ipu 3TOM MPOUCXOAUT BAABIMBAHUE C OCEBBIM TECUECHUEM
Marepuana MpU OJHOBPEMEHHOM OOXAaTUU 3aroTOBKH, COINPOBOXJIAIOIIUMCS
pagvayibHBIM TEUCHHEM MaTepuayiia oT mnepudepun K MeHTpy. Takas cxema
nedhopMupoBaHUs 00ecrieYuBaeT OOJBIIYIO INIACTUYHOCTh MaTepuana. OHa mo3BOJISET

MOJTy4aTh BXOJIOJHYIO OTHOCUTENBHO INTyOOKHE TIyXHe MM CKBO3HBIE MOIOCTH (A=3,5



+4) B BBICOKOJICTUPOBAHHBIX TPYIHO JAC(HOPMUPYEMBIX CTANISAX, BBICOKOW TOYHOCTH
(xBamuTeT 6+8) U ¢ Mayoi mepoxoBarocThio Ra=0,2+0,1 MM

CoBMEIICHHOE BBIJIaBJIMBAHUE TPOBOJAT B HE3aKPEIUIEHHBIX Ha Ipeccax
OaHIKUPOBAHHBIX 000MMaX CIEIMATLHON KOHCTPYKITUH.

Omkpoimoe 6vloagueanue - cnocod, OCYIIECTBISIEMBIA BIABIMBAHHEM
MacTep-IyaHCOHA B 3arOTOBKY, CBOOOIHO PACIIOJIOKEHHYIO HA MO TAMIIOBOM TUTUTE.
Matepua 3aroToBKH TEUET, B OCHOBHOM, B paJHaIbHOM HAIIPABIICHUH YBEITMUNBAs €&
nepumerp. Takas cxema  jaedopMUpOBaHHMsS  OOYCIaBIMBAaCT  MHHUMYM
TEXHOJOTMYECKOH OCHACTKM ¥ BPEMEHHM Ha IMOATOTOBKY mpom3BojacTBa. OHa
MO3BOJIACT II0JydaTh KPYITHOTA0ApUTHBIC ITOJIOCTH Ha HWMEIOIIMMCS IPECCOBOM
000pyTIOBaHUU 1 00ECIIEYNBACT BEICOKYIO CTOHKOCTh MACTEP-ITyaHCOHA T.K. YACIbHBIC

yeunus He mpeBbimaioT p,-1,0+1,5 I'lla, mpu Ttounoctn msrortoBneHus mo 12+14

KBanMTeTy U mepoxosaroctu Ra=0,4+0,2 Mkm

OOBIYHO  OTKPBHITOE  BBIJABIMBAHHUE TMPUMEHSIOT B  3aroTOBKax W3
Huskoyriepoaucroi cramu (HB<220) ¢ ykinoHoM creHok mosoctedt a~10+15°, a
TaK)Xe IS TIOJyYCeHUS] HETITYOOKHX TIOJIOCTEH W TpaBIOp B IITAMIIOBBIX KyOMKax
MOJIyTOPSTYUM U TEMIIBIM BbIIaBIMBAHUEM.

4.3 T'uapocTaTryeckoe U TUIPOIMHAMUYECKOE BbIJIaBJIMBAHNE

dhopmMo0oOpazyrIIMX MOJIOCTEH.

[InacTMYHOCTh MaTepuasIoB MPOSBIsiEMasi MPU PA3TUYHBIX TEXHOJOTUYECKUX
cxemax aeGopMUpOBaHUS, 3aBUCUT OT CO3JaHHON CXEMbI HANIPSHKEHHOTO COCTOSIHHUS.
JItst co3manust 6JIaronpUsATHON CXeMbl HANPsHKEHHOTO COCTOSHUS TIPH BBIIaBIIMBAaHUHT
MOJIOCTEMN MPUMEHSIOT: OPWKAMBI, a TakkKe TUIPOCTaTUYECKOe U
TUAPOMHAMUYECKOC BBIJIaBIIMBAHHE.

[Tox mpmwKkrMaMu TOHUMAETCS CIIOCO0 MPUIIOKEHUS TOTIOTHUTEIILHON Harpy3Ku
K Omnpenen€éHHBIM 30HaM CBOOOJHOW TOBEPXHOCTH JehOpPMUPYEMON 3aroTOBKH, B
LeJISIX TPEeAOTBpAIICHUS 00pa30BaHUsI TPEIIUH B ITUX 30HAX.

[To xapakTepy BO3JIEHCTBHSI Ha MECTO MPHUIOKEHUS HATPY3KH BCE MPUIKUMBI

ACJIAT Ha TPU I'PYIIIIBI: }KéCTKI/Ie, IJIAaCTUYHBIC, THAPOCTATUUCCKUC.



Haubonee OnaromnpusiTHele YCIOBUA JAC(POPMHUPOBAHUS CO3JAIOTCA TpU
UCIIOJIb30BAaHUU  2UOPOCHIAMUYUECKO20 W 2UOPOOUHAMUYECKO20 BbIJABIUBAHUSA,
KOTOPBIE CYIIECTBEHHO H3MEHSIOT CXeMy HanpsokEHHO-Ie(POPMUPOBAHHOTO
COCTOSIHUS W 0O€3 WCIOJIb30BAaHUS TPWKUMOB, T.K. POJb TPWKHAMA BBITIOJHSIET
KHUJKOCTbD.

JI7151 TOBBIIICHUS TIJTACTUYHOCTH MAJIOTIJIACTUYHBIX U XPYIKUX B OOBIYHBIX YCIOBHUSAX
MaTepualioB, MCHOJB3YIOT MPEcChl JJsi THUAPOCTATUUYECKOTO M THUAPOAUHAMUYECKOTO
BBIJIaBJIMBaHUS, B KOTOPBIX 3arOTOBKM HAaXOJATCS B YCJIOBHUSAX HEPABHOMEPHOIO
BCECTOPOHHETO CxkaTtusi. Hanmpumep: oTHOCUTENbHAs CTENEHb aAegopManus BoJibppama U
MOJMOJACHA MOXET TMOBBICUTCS TMPU THUIAPOCTATUYECKOM U THUAPOJUHAMHUYECKOM
BbIIaBauBaHuu 0T 0 10 82% u o1 33 10 86% COOTBETCTBEHHO MPU MPUMEHEHHUH KUIKOCTH
nox nasieHuem 2700 MlIla.

I'uaposkcrpy3us

OnHUM W3 TIPUMEPOB MPECCOBAHMS KUIAKOCThIO BHICOKOTO JABJICHUS SIBJISIETCS TUAPOIKCTPY
3aroroBka nedopMupyeTcs HE KECTKUM ITYyaHCOHOM, a >KHIAKOCTBIO, ITOJaBacMOM B IIOJ

KOHTeiHepa (puc. 4.3).



Pucynok 4.3 - CxeMa nmpeccoBaHMsI KUJIKOCThIO BHICOKOTO AaBiieHus. 1 -

3aroToBKa; 2 - )KUJAKOCTh BBICOKOTO JIaBJICHUS; 3 - KOHTEWHED; 4 - MaTpuiia.

[IpeumymiecTBa mpoliecca: 3HAYUTENBHOE MOBBIIIEHUE TIACTUYHOCTH 00padaThIBAEMOTO META
OTCYTCTBHE HEPaBHOMEPHOCTH AchOpMAIlMH, 3HAYNTEIHLHOEC YMEHBIICHHE YIEIHHOTO IaBJI
npeccoBanus (Ha 30-40%); BO3MOXXHOCTh Je(hOPMHUPOBAHUS B XOJOJHOM COCTOSIHHH; TIOBBIIII

CTOMKOCTH MaTPUIIL; YIYUIIEHHUE CTPYKTYPbl U CBONCTB 00pa0OTaHHOTO MeTasla.

['unposKcTpy3ust Mo3BoJIsieT 00padbaThIBaTh TYTOTUIABKUE U XPYIIKHUE MAaTEPUAITbl M U3TOTOBJIS

HUX IIAPOKYI0 HOMEHKJIATYpy U3Aenuil (mpoduin, TpyObl, MPOBOJIOKUA, OMMETAIIIBI U JIP. ).

K HemoctaTkaM MeToa MOXXHO OTHECTH: CJOKHOCTh KOHCTPYKIIMH HM  OKCILTyaT:
o0opynoBaHUs I CO3JaHUS U yaepxkaHus nasieHus kuakocTu 10 3000 MIla u Bwimie; pe
BO3pacTaHWe CKOPOCTH [BIKEHHS JKCTPYIMPYEMOTO H3ACIUS C POCTOM JaBJICHUS JKHIIK
(CKOpOCTh IyJH); HEOOXOAMMOCTH TPOBEICHUS TPEABAPUTEITHLHON 3aTOYKU TIEPEIHETO K

3arOTOBKM U APYTHUX OINEPALMH, YTO MOBBIIIAET TPYIOEMKOCTh IIPOLIECCA.



B 3aBrcHMOCTH OT 1aBlieHUH U TeMIiepaTyp 00pabOTKU MPUMEHSIOT Pa3INYHbIE TUIIBI KHUIKOC

KHUIKOE CTEKJIO, TJIUIIEPHH, BOIY, Maciia, CUJIUKOH, KEPOCHH, OUTYMBI U JIP.

[TpumeHeHre THAPOIKCTPY3UU OMPABIAHO: IPU MOIYUCHUH U3CIUN U3 TPYAHOACPOPMUpYE
MaTepHayioB; MPU M3TOTOBJICHUM H3JEIHUM ¢ OONBIIMMH CcTeneHsMHu aedopmaruu (kodPpduir
BRITSDKKM 200 u  Oojee); mpu HEOOXOAMMOCTH YIYYIICHHS (PU3UKO-MEXaHUYECKU?
AKCILTYyaTallMOHHBIX CBOMCTB 00padaThIBAEMOro MaTepuana; Jijis MOJy4yeHUs TOHKOCTEHHBIX TP
npoduiield BRICOKOW TOYHOCTH; MPU MOTYYEHUU H3ACIUNA U3 KOMIIO3UIIMOHHBIX, MOPOIIKOBE

JIPYTUX MaTepUasoB.

[maBHBIM  BJIEMEHTOM  2udpocmama  sBISETCS ~ pabouas  Kamepa,
MPEACTABIISIONIAs COOOM TOJICTOCTEHHBIM MHOTOCIOWHBIN LIMJIMHAP, C OJJHOI CTOPOHBI
KOTOpPOTO HWMEETCS MaTpulla C OTBEPCTHEM, a C JPYrod 3aTBOP WJIM KPBIIIKA IS
3arpy3Kd 3aroTOBKH. 3aroTOBKAa YIUIOTHSETCS B MECT€ KOHTaKTa C MAaTpPHUIEH C
MOMOIIBI0 YIJIOTHUTEIBHBIX YCTpOHCTB. B pabouyio kamepy mnonaercs paboyas
KHUJIKOCTh 1o BeIcOkUM naBieHueM (1000 — 2800 MIIa). 3aroToBka, oKa3pIBasiCh MO

TaKUM IT'HAPOCTATUUCCKUM JaBJICHUCM BbIJABJIMBACTCA B OTBCPCTUC MATPHUIILI.

Hanpumep a1t M3rotoBieHus NpyTKOB, TPYO U poduiiel pa3niuiHOrO CEUYEHUS.
WCIIOJIB3YIOTCSL YCTPOWCTBA I M30CTAaTUYECKOW JKCTpy3nu. Cxema sKcTpynepa

npejcTaBieHa Ha puc.4.3.
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Pucynok 4.4 - Cxema ycTpoWCTBa JIJIs1 H30CTaTUYECKOM 3KCTPY3HH:
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1 — npuemHbli UUAMHAP; 2 — Tpecc-maiiba; '3 — myaHcoH; 4 — CHKUMaroIas
KUAKOCTh; 5 — MOPOIIOK; 6 — yIIIOTHEHUE; / — YIOpHAs IUINTa MaTPUIIbL; 8 — U3/emue;
9 — marpuia

[Ipouecc monydeHUs: 3aroTOBOK 3aKJIKOYAETCS B BBIIABIMBAHUM IOPOILIKA 5
yepe3 KOMOMHUPOBAaHHOE OTBepcTHE Matrpullel mpecc-popmbl 9. B mopormiok
no0aBisroT mwiactudukatop a0 10-12% mac., yaydmaromui Iporece COeIUHCHUS
YacTHI] U YMEHBIIAIONUMN TpeHUE 0 CTeHKU npecc-(popmel. [Ipoduns usroroniasemMoit
JI€TaJIM 3aBUCHUT OT (popMbI KaluOpoBaHHOTO oTBepcTHs. [losbie mpoduim momyyaror
C NPUMEHEHUEM pacceKarels, METAJUIOKEpAMHYECKHME — BbIAABIMBAHUEM Ha
TUAPABINYECKUX U MEXAHUUECKUX ITPECCax

[IpumensieMas pabouasi )KUJKOCTb BBITOJIHAET (PYHKIUHU NIEPEAAIOIICH Cpellbl U
CMa3KH.

[Ipun maBnenun o 2000MIla — npUMEHSAIOT MUHEPAIbHOE MAacjiO B KaueCTBE
paboueit xxunkoctu, a 6osee (1o 3000 MlIla) - raunepuH UM TIUKOJIb.

ToncrocTeHHbIE paboune KaMephbl IPUMEHSIOT TOJIBKO MPHU JABJICHUH KUKOCTH
He 6omee 1800 MI]a.

[Tpu nasnenun o 3500 MIla ycranaBnuBaT paboure Kamepbl, B KOTOPBIX
HCIIOJIB3YETCSI BBICOKOE HApYyKHOE JaBJIEHHUE, CO3/1aBAEMOE B KOHTEHHEpE.

YnioTHUTENW B YCTaHOBKax JJig TUJIPOCTATUYECKOIO  BBIIABIUBAHUS
BBITIOJIHSIIOT B BUJE TE(JIOHOBBIX MAHXKET C KOJbIIAMH M3 MEIHOOEPUILINEBOIO
CILJIaBA.

[IpeumyiiecTBa npouecca THIpOCTATUYECKOTO BbIJABIMBAHUS 3aKITIOUAIOTCS:

- B PaBHOMEPHOCTH JaBJICHUS Ha HOBEPXHOCTH;

- B BO3MOKHOCTH BO3JICHCTBHSI HA CIIOKHBIE U MEHstoIuecs popMbl;

- B IPOCTOTE U JIETKOCTH MOBTOPSIEMOCTH IpoIiecca.

[Ipu TUIPOCTATUYECKOM BbIJIaBJINBAHUU IAana3ox CKOpOCTEN
nedopmupoBanus ot 2 10 150 mm/c.

Jpyrum cnoco6oM noaydeHus MOJIOCTeH TEXHOIOTMYECKOM OCHACTKY SBJISETCS
ropsiuee  cuopoounamuyeckoe  evioasnueanue (ITJAB) co  ckopocTsiMu

nedopmupoBanus 200 — 1000 mm/c . [Ipu Takux CKOPOCTSX TMOSBIISIETCS YCTONYUBBIN
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CMa304YHbIM CJIOW, YTO CMOCOOCTBYET IMOJIYYEHHUIO BBIAABIEHHON TMOJOCTH C
mepoxoBaroctbio Ra menee 0,1 Mxm. ['uapoanHaMuyeckoe BbIIaBIMBaHUE BO3ZMOKHO
U 1pu ckopocTu aedopmupoBanus 6osaee 10000 mm/c. Tako# nMporiecc HOCUT Ha3BaHKE
HMMITYJIbCHOTO BBIIABINBAHMUS.

[M'unponrHamMuyeckoe BbIJIABIMBAHKUE OOECIEUMBAET MOJyYeHHE MPOQUITBHBIX
3aroTOBOK MHCTPYMEHTOB IJIACTHYECKUM (PpopMOoOpazoBaHHEeM 0O€3 MOCIeayolIeH
o0paboTku pe3anueM. ['opsuee TUAPOIMHAMUYECKOE BBIAABIMBAHUE CIOCOOCTBYET
YBEJIMUCHUIO CTENEHU JAeopMallid MpU HAaMMEHBIIUX 3aTpaTax M MaKCUMalbHOU
IIPOU3BOIUTEIIBHOCTH.

Paccmorpum cxemy ['T/IB Ha mpumepe MOgydeHMs CIUIOIIHBIX 3arOTOBOK

UHCTPYMEHTOB THIIa MacTep - IyaHCOHOB, CBepJ U T.A. (puc. 4.4)
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168 TlporpeccHBrbie MpoLECCH H3TOTOBNEHHS HHCTPYMEHTOB

Meron I'TIB nossoasier osy-
4aTb 3arOTOBKH cBepJ/, PasBepToK,
METYHKOB, ¢pe3 U T. A., a TaKxKe
OTA€/IbHbIE DEXYIHEe 3JEMEHTH ANA
Pa3NHYHBIX BHAOB HHCTPYMEHTOB.

Topsauee 2udpodunamuueckoe
soidasausanue

T'opsivee THAPOJHHAaMHYECKOe
BbilaB/NBaHHe O6ecIeuuBaer mouy-
yeHHe MNPOPHIbHBIX 3arOTOBOK MH-
CTPYMEHTOB MNJAaCTHYeCKHM (HOopMo-
obpasoBaHieM 6e3 nocJexyouel
06paboTKH pesanueM.

Ha puc. 101 opusesena cxema
ITAB cn/jomHbIX 3aroToBoK HHCT-
pymeHroB. B Havanbomii  Momen?
BbI\aBJIHBAHHA IyaHCOH 4epe3 rpa-
Puc. 101. Cxema ropawero (UTHYIO 1aliGy NepesaeT hapjeHHe
BannaAnE  Cnnoumx e HAa HHKHHI TOpell Harperodl 3aro-
l_nymo;}“l‘;_ omres.  TOBKH, OCTDbie Kpasi KOTOPOHl Ha-
nep; 3 — konTefueponepma- YHHAIOT MJIACTHYECKH JHeopMupo-
gean; 4 — rpadutian wak6a  parpeg  ng  tex nop, noKa ycuaue

§ — 3aroToBKa; 6 — MarTpae
ua; 7 — KaauGpyiomas BTYyA- neq)opMaunﬂ Hé HNpEBLICHT ycuaue

L et SO My paspyulenHs rpaduTtHOl INaf6u. B
HA3ioutel KHAKOCTbIO p€3y/ibTaTe 3TOrO CO33a€TCsl  [MJIOT-
HOe COelHHEeHHe 3aroTOBKH C BXO-
AHbIM KOHYCOM MAaTpHLbI, NPENATCTBYIOIlEe HCTEYCHHIO Ma-
TepHajia NPOMEXYTOUHOH CPeAbl Yepe3 OUKO MAaTpPHIIbI.
[lo Mepe wapacranus napJjeHns paspylaeMelii nyaHcoHOM
TpapHTHBIA MaTepuan 3aNoNHAET CBOGONHOE IPOCTPAHCTBO
BOKDYF 3arOTOBKH M YaCTHYHO 3aTeKaeT B 3a30p MEXLY KOH-
TEHHEPOM H NyaHCOHOM. B nanbnefimem nopowkoo6pasHasi
rpaguTRas cpepa ynJAOTHAETCH B TaKofl CTEeNleHH, YTO Jo-
BOJIbHO paBHOMEDHO pacmpejensieT JaBJeHHe NyaHCOHA MO
GOKOBBIM H TODUCBBIM NOBEPXHOCTAM 3aroTOBKH. B pesyJib-
Tare 3TOro co3naercs CXema IHAPaBJAHYECKOTO BHINABJ/IHBA-
HH%, PH KOTOPOH 3aroToBKa [OABepraercs BCECTODOHHEMY
CHKaTHIO B HAYHHACT NJIACTHYUECKHM JehOPMHPOBATBCA MyTeM
HCTEYEHHS] B OYKO MaTpHLbL.

PI/ICYHOK 4.4 Cxema TropAa4ero ruApoAMHaMHUYCCKOI'O BhIIABJIMBAHWA CIIJIOIIHBIX

n3eIun
1 — myaHcoH; 2 - KOHTEWHEp; 3 — KOHTEHHEepoAepKaTelb; 4 — rpaduTHas maiida;
S - 3aroToBKa; 6 - Marpuua; 7 — kanuopyromas BTyika; 8 — 10 muter; 11 - TpyOa; 12

— EMKOCTbB C oxnamna}omeﬁ KHUOAKOCTBIO.


http://mash-xxl.info/page/042151063023036223177050116190121114198227243034
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B HavanpHBIE MOMEHT BBIJABIMBAHMS IMyaHCOH uepe3 rpaduTHyro Mmaiidy
IepeacT NaBJICHUE Ha HWKHUM TOPEL] HarpeTOM 3aroTOBKH, OCTPBIE Kpas KOTOPOU
HAYMHAIOTCA MJIACTUYECKU Je(OPMHUPOBATHCA 10 TEX MOp, MOKa ycuiine aedopMalun
HE MPEBBICUT yCUJINE pa3pylieHus rpadutHoil maitosl. B pe3ynpTaTe 3TOr0 cozmaetcs
IUIOTHOE COEAUHEHUE 3arOTOBKM C BXOJIHBIM KOHYCOM MAaTpHIbI, NPEMATCTBYIOIIEE
UCTEYCHHUIO MaTepHralla IPOMEKYTOUYHOM CPEJIbl UpE3 OUKO MATPULL.

[Io mepe HapacTaHHsl [AaBIEHUS pa3pylIaeMblil MTyaHCOHOM TpaduUTHBIN
MaTepuan 3aloJIHAET CBOOOJHOE MPOCTPAHCTBO BOKPYI 3arOTOBKM M YaCTUYHO
3aTEKAeT B 3a30p MEXKAYy KOHTEHHEPOM U IIYaHCOHOM. B  nmanmpHeumem
nopoukooOpa3Has rpauTHasi cpeia YIJIOTHSETCS B TAKOW CTENEHH, YTO JTaBOJIBHO
pPaBHOMEpPHO pacHpelensieT JaBjICHHE IyaHCOHa [0 OOKOBBIM M TOPIEBBIM
IIOBEPXHOCTSIM 3aroTOBKU. B pesynbrare 3TOro co3maercs cxema IUApaBIAYECKOrO
BBIJIABJIMBAHUS , IPY KOTOPOM 3aroTOBKA IOJIBEPracTCsl BCECTOPOHHEMY CXKATHIO U

Ha4YMHACTCA INIACTHYCCKHU I[G(l)OpMI/IpOBaTBCH IIYyTCM UCTCUCHHUA B OUKO MATPHIIBI

4.4, BbliaBiIMBaHMe MOJIOCTEl ¢ MCMOJIb30BaHUEM (P dexTa

CBEPXILJIACTUYHOCTH.

CBepXIIaCTUYHOCTBIO HA3BIBAIOT CIOCOOHOCTh METAJIOB U CIUIABOB B
OnpeNeEHHBIX YCIOBUSIX K BHICOKOMY JIOKQIM30BAHHOMY TE€UEHHUIO, 3HAYUTEIHHBIM
PaBHOMEPHBIM jiehopMaIisIM M CHIXKEHUIO CONPOTUBIICHUS NeopManiu. Paznudaror
JIBa OCHOBHBIX THIIa CBEPX IIACTUYHOCTH.

CBepXIUIaCTUYHOCTHIO 00J1aJIal0T METAJIJIbl U CIUIaBhl HA OCHOBE AJIFOMUHMS, I[TUHKA,
MarHus, MeM, XpoMa, TUTaHa, HUKEJIs, JKele3a.

Paznmuuator 1Ba THIA CBEPXIUIACTUYHOCTH.

Ceepxniacmuunocms nepeo2o muna(poyia) XapakTEpU3YETCs CO3JaHUEM
CHEIUaIbHBIX BHEIIHUX YCIOBUM, OOECIEUYHMBAIONINX BHYTPEHHEE CTPYKTYPHBIC
u3MeHeHusi. Hampumep, uumctoe xeme3o 00JagaeT CBEPXIUIACTHYHOCTBIO TIPH
temrepatype 850 - 910°C. mpu 3TOM MIACTHYECKOE TEUYECHUE MOYKHO MPEJICTABUTH KaK
pe3yibTaT HANpPaBIECHHOTO CMEIICHUS] OTACJIbHBIX aTOMOB TMOJ| JIEUCTBUEM

HaIpsHKEHUH, BO3HUKAIONINX B 3aroToBKe TpH ee nedopmaruu. IIporecc nporekaer
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npu ckopoctu aedopmarmu 10° — 10 1/c. Ilpu atom medopmanmu gocturarot 500%
pu conpoTtusiieHnu nedopmanuu paBHoM 2MIla. Takoil mpouecc HOCUT Ha3BaHUE -

ougpgyzuonnan ceepxniacmuyHoCmb.

Ceepxnaacmuynocmslo  6mopo2o  muna CMPYKMYPHOU  uiu
uzomepmuyueckou — o00JaJalOT METAIbI U CIUIABBI C MEJIKUM 3€pHOM IIpH
temnepatype Bbime 0,5Tnm B omnpenenéHHONM 00JIaCTH CKOpOCTEM nedopmariuu.
CBepXIUIACTUYHOCTh 3TOTO THUMA OTIMYACTCS OT SBJICHUS MOJ3Y4YECTH OOJIbIIICH
YyBCTBUTEIBHOCTHIO HAMPSXKEHUS TEYSHUS MeTallJIa K CKOpOCcTH iepopmaruu. Kpome
TOTr0, HAMpSHKEHUE CBEPXIUIACTUYECKOTO TEUEHHUsI Ype3BbIYAilHO UYBCTBUTENbHA K
M3MEHEHUIO pa3Mepa U (hOpMBbI 3epHA. Y CTAHOBJIEHO , YTO MPU CKOPOCTH JAedopMaluu
or 10*10 10™¢™ croiicTea cruiaBos npuOIMKAIOTCA K CBOMCTBAM BSI3KMX BEIIIECTB U
MTOJIMMEPOB.

CBepXIUIaCTUYHOCTHIO BTOPOTO THMA 00Jaat0T OBICTPOPEKYIIHUE CTATTH MAaPOK
P5M6, P18.

O0bémHass  nedopmarus  OBICTPOPEXKYIIUX  CTajled B YCJIOBHSX
CBEpXIUJITACTUYHOCTH  YCTPAHSET HCXOAHYH CTPYKTYPHYIO  HEOJHOPOIHOCTD.
CpaBHEHHE TEXHOJIOTUYECKUX BO3MOXKHOCTEN BbIJIABIIMBAHUSI MOJIOCTEN B 3arOTOBKAX
W3 HWHCTPYMEHTAJIBHBIX JIETUPOBAHHBIX W OBICTPOPEKYIIUX CTaJled B COCTOSIHHH
CBEpXIUJITACTUYHOCTH IO CPABHEHHUIO C TMOJYTOPSYMM BbIJABIMBAHUEM I0KA3aJI0
CHUKEHUE YJIeTbHBIX YCUIIUN Ha TyHCOHE B 6-7 pa3 u B 3-3,5 pa3a COOTBETCTBEHHO.

Cxema TEXHOJOTMYECKOIO TMpOIEcCa BBIAABIMBAHMUS TOJOCTH B
3aroTOBKaxX B COCTOSTHUU CBEPXIUIACTUYHOCTU BKJIIOYACT:

- cHATHE JIe(DEKTHOTO cJI0s TopsiuekaTaHoro npokara R,=80;

- OTpPE3Ky 3aroTOBKM, HAHECEHHE 3alllUTHOTO CMa304YHOTO MOKPBITHS
crexsiorpadutoBort cmecu(85% kpuctammueckoro rpaduta, 10£15 crexma Ne 269,
pazmep vactui] 100 MKkM, CBA3YIOLIEE - KUIKOE CTEKIIO);

- CYWIKY U criekanue nokpsitus npu 200°C;

- HarpeB 3aroTOBOK JI0 TEMIEPATyphl AehopMaIiny;

-3arpy3Ky B U30TEPMHUYECKUI IITAMII;

- nehopMUpOBaHKE HA MPECCE CO CKOPOCTHIO 3 MM/C;
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- CHSATHE 3aIIUTHOTO CMAa309HOTO MTOKPBITHS;
- olepaluy nocieayromen 00padboTKu.
BaxHbIM yCIOBHEM YCHEIIHOTO BHEAPEHHUS TEXHOJIOTHMYECKOTo Ipolecca
(dhopMOU3MEHEHUST B COCTOSIHHM CBEPXIIJIACTUYHOCTH SIBJISICTCS MPABUIBHBIN BBIOOD

THUIIa U CKOPOCTHBIX XapaKTEPUCTUK JeHOPMUPYIOLIEr0 000PY10BAHUS.

4.5 BbicokockopocTHOe BbiaaBjuBanue nosocreii (BBII).

Ocobennocmu npouyecca biICOKOCKOPOCHIHOE 6blOAGIUBAHUE NOJIOCHEll

Bce BBICOKOCKOPOCTHBIE MPOLECCH U3TOTOBIICHUSI TOYHBIX 3arOTOBOK JI€TajeH
IITAMIIOB U Mipecc-(pOpM CBEJICHBI B JIBa HAMPABJICHUS :

- BBICOKOCKOpOCTHOE ropsiuee BbaaBiuBanue (BCI'B) ¢ momorisio ycTaHoBOK
TUIA KOMPOB, JAOMYCKAIOIIUX CKOPOCTh AedopmupoBanus 30+250Mm/c;

- IUTaMIOBKAa TOYHBIX 3arOTOBOK JIETAJIEN IITAMIIOB HAa BBICOKOCKOPOCTHBIX
KY3HEYHOIIPECCOBBIX MAIIIMHAX.

[Ipouiecc BBICOKOCKOPOCTHOTO  BBIJAABIMBAHUS TOJOCTEM COCTOUT U3 JBYX
CTaJUM : OCAaAKH 3arOTOBKM M JUHAMHUYECKOTO BblIaBiavBaHus. Ha BTOpou craguu
MPOIECC MPOTEKAET 3a CYET KMHETUUECKON PHEPruu MyaHCOHA U J1ePpOpMHUpPOBaHUS
cpeabl. JTa CTaIus 3aKaHUYUBAETCS MPH MOJHOM NEPEX0]I€ KNUHETUUECKON SHEPTUU B
paboTy macTuueckou AedopMalvi ¥ B SHEPTHUIO yIpyroi AedhopMalivy mTamIia.

BBICOKOCKOPOCTHOE BBIJIABIMBAHUE TPUBOIUT:

- K U3BMEHEHHIO MEXaHUYECKUE CBOWMCTB METasia,

- YBEJIMUCHHIO COMPOTUBJICHUS 1e(POPMHUPOBAHUIO.
- DTO NpUBOAUT K Oojiee 3HAYUTEIBHOE YIPOUYHEHHE, YeM Tpu JaedopMaiuu ¢
MMOHWKEHHOU CKOPOCTBIO.

ComnpotuBiienne J1eOPMUPOBAHUIO TOPSYEro Marepuajia OmNpeaesieTCs
CTENEHBIO AeOpMaIINH, TEMIIEPATYPOU U TPOIOJKUTEITLHOCTHIO KOHTAKTA 3aTOTOBKH

C UHCTPYMEHTOM
gszf(e,g,T,t) (4.1
s npoueccoB BBII omnpeneneHsl CKOPOCTHM HCTEUEHUSI HA3bIBAEMBIC

Kpumu4ecKumu , Ipy KOTOPHIX HAPYIIAETCS CIUIOIHOCTH AeOPMUPYEMOTO METaILIa.
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3HaUYCHHE ITUX CKOPOCTEH 3aBUCAT OT MEXAHMUYECKHX CBOWCTB 00pabaThiBaeMOro
MeTajuIa, TeMIEpaTypsl U cTereHn Aedopmanun. [Ipr KOBOUHBIX TeMrepaTypax OHH
He npeBbimaoT 100M/c aJst &KapoNpOUYHBIX CIUIABOB HA HUKEJIEBOW OCHOBE, a s
JIETUPOBAHHBIX U TUTAHOBBIX CIJIABOB M3MeHst0TCs B nuanazone 300+400 m/c.

BricokockopocTHOE ropsiuee BoiaBinuBanue nosioctu (BTBII) MmoxkHO Ha3BaTh
MMIYJbCHBIM TaK Kak, JJISI 3TUX LEJIEHd HCHOJb3YIOT YCTAHOBKM METATEIbHOIO
BBICOKOCKOPOCTHOTO BbIJJaBJIMBAaHUS HA OCHOBE Mopoxa . [IpuHuum paboTsl yCTaHOBKU
3aKJIF0YAETCS B CICAYIOLIEM:

- HarpeTas 3aroTOBKa YCTAHABJIMBAETCS B IPUCIOCOOJICHUH HA TUTUTE;

- MacCTep-IIyaHCOH COEIMHSIETCS YEKOU C MaTPOHHUKOM, KOTOPBI YCTAHABIIMBACTCS B
Ka3€HHYIO 4acTh CTBOJIA.

- B IIATPOHHUKE YCTaHABJIMBAECTCS IIOPOXOBOM 3apsil.

Korma ygapHuk pa30OuBaeT Karcyiab IPOUCXOIUT BbICTpes. Mactep-IyaHCcoH
Cpe3aeT 4eKy, MpUOOpeTaeT ONpeNeIEHHYI0 CKOPOCTh U JAe(OpPMHUPYET 3arOTOBKY.
XapakrtepHasi ocooennocts BI'BII 3akitouaercs B TOM, 4TO MpPU 3TOM JIOCTUTAETCS
MEJIKO3EPHUCTAs] CTPYKTypa U OAHOPOJHAsI CTPYKTypa MO pa3sMepy 3€pHa, KOTopas
COXpaHSAETCS MOCJIE MEIEHHOr0 oxjaxzaeHus. [lOBBIIEHHOE COIPOTUBIICHUE
ne(hOpMHUPOBAHUIO OOBSCHAETCS Pa3HOCTHIO YIPYTOW U IMJIACTUYHOM BOJIH B METAJLJIE.
Bricokast ckopocTh ieopmaliuu BeI3BIBAET PE3KOE MOBBIIIIEHUE TEMIIEPATYPhI B 30HE
nedopmaruu. [Ipu 5ToM TemIoTa HE yCIEeBaeT PACIPOCTPAHITHCS 1O BCEMY 00BEMY
1 JIOKAJIU3YeTCs B OMPEACIEHHBIX 30HAaX. JTO CMOCOOCTBYET MECTHOMY CHUKEHUIO
CONPOTUBJICHUS Je(POPMHUPOBAHUIO, 32 CUET YETO MPOUCXOAUT Achopmarius.

Bce st npeumymiectBa  IO3BOJSIOT — IITaMIOBATh  INOJOCTH U3
BBICOKOJIETUPOBAHHBIX cTasieit nuametrpom 110 130 mm ¢ A=1,5+2,0 . Jlyis yBenudeHust
pa3MepOB BBIJIABJIMBACMOM MOJIOCTU U MOBBIIIEHUS TOYHOCTA OPUEHTALIMU 3aTOTOBKH
OTHOCHUTEJIbHO MacTeP-IIyaHCOHA UCIIOIB3YIOT MMPOMEKYTOUHBIE IEPEXOTHUKH.

Hucmpymenmom 011 umnyibCHO20 6b10A6HUBAHUSA

NHCTpyMEHTOM JJ11 MMITYJIbCHOTO BBIJABHUBAHUS CIYXUT CHEHHAAIbHAS
M3TOTOBJICHHBIE OOMKY UMEIOIIHE HATIPABJISIONTYIO ¥ pabouyro yacTu. KOHCTpYKTHUBHO

OHHU MOI'yT OBITH OCJIbHBIMHM M COCTAaBHBIMM. L[CJ'IBHBIG 0oMKHU MOTYT OBITH
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m3roroBiieHbl u3 craneir 9XC, XBI', 4XSM®C, 4X5B2OC ¢ TBEpIOCTHIO MOCIE
obpabotku 48+52 HRC, .

Pacuér uCHONMHUTENBHBIX pa3MEpPOB MACTEpP-IIyaHCOHA MPOU3BOIUTCA MO
pasmepam u3Ienus ¢ y4ETOM KBaJIUTETa TOUYHOCTH U TEMIIEpaTypor yCaaKH.

Xapaxkmepucmuku npoyecca 6b1COKOCKOPOCHHO20 8bl10A6TUBAHUS

3aroToBkn uMerOT (GopMy HUIUHAPOB. C MENbI0 OOJIETYeHHS IPOIIECCOB
dhopMooOpa3oBaHUs OHU MOTYT OBITh CTYIIEHYATBIMH, UMETh OOJIETYaIOIUe KaMEPHI.
Bri0op Temnepatypsl 1 pekrMa HarpeBa OnpeeII0TCs MEXaHUYECKUMU CBOMCTBAMHU
nedopMUupyemMoro MmaTepuaia, ero TeMIepaTrypHO-CKOPOCTHBIMU HHTEPBaIaMU KOBKH,
HEOOXOJIMMOCThIO  COBMEIICHHUS IIPOIICCCOB  BBIPABHMBAHHS C TEPMHUYCCKOU
00pabOTKOM, PHEPTETUUECKUMU BO3MOXKHOCTSIMU MTOXOJHON YCTaHOBKH, CTOMKOCTBIO
MacTep -IyaHCOHa.

JIns HersiyOOKHX TOJIOCTeH KY3HEUYHBIX, YEKAHHBIX, TMOOYHBIX IITAMIIOB,
u3rotaBiauBaeMbix u3 craned Y10A, SXHM, 7X3 rtemneparypa aedhopMupoBaHUS
pexomenayercst 600+800°C, mms momocreit cpemnert rimyounsr 800+1000 °C, nmms

BbICOKOJIErupoBaHHbIX 3X2B8®D; 4X5B2DC He Hmxke 900°C, mna cramm X12M

temriepatypa 1000°C. Ilomoctu MOTryT OBITH TMOJTYYEHBI CUMMETPUYHBIMU U HE
CUMMETPUYHBIMU CPEAU HUX MOTYT OBITh MOJIOCTU KPYTJIbIE B IJIAHE U BBHITSHYTHIC B

IIJIaHC.

O06opynoBaHne UCIMOJB3yeMOE TIPU BBICOKOCKOPOCTHOM  BBIJABIMBAHUU

MpuBeICHO B Tabsuiie 4.2
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BbIAABJIMBaHHUA TCXHOJIOI WYECKOM

OCHACTKHU.
Meron Nzrorosnennst | CKOpoCTh Temmnepa- Tun
eTaau nepemenie- | rtypa, °C 000pyn0-BaHus
HUS MacTep-
MyaHCOHa,
MM/C
Br11aBiiiBaHre B HAarPETHIX 3arOTOBKAX:
TEMI0e rpaBIOpPbI 1o 0,5 200 TUAPABINYCCKUMN
IITAMITOB npecc
noyiyropsiuee | mpecc-hopmbl 5-10 500+800 TUIPABINYECKUN
Y IITaMIIbI 100-150 yHuBepcanbHbiid KT
ropsiaee IPaBIOPHI 100-600 1100-900 [ITaMII. MOJIOT
ITaMIIOB 500-1500 BUHT. IPECC
CrienrasibHbIE METOTBI BBIIABIIMBAHUS :
THIPOCTATHY. MTyaHCOHBI TUIPABINICCKUAN
npodubHbIE 5-10 20 YHUBEPCAITbHBIN
MaTPHIIBI
CBEpXILJIACTHY. I'PaBIOPHI 0,2+0,5 600--800 TUAPABINYCCKUMN
IIITAMITBI YHHUBEPCATbHBIN
ropsiuee [TpodunbHbIC 100+-150 1000-900 KPUBOITUITHBINA
THIPOCTATHY. MaTPHIIbI
BBICOKOCKOPOC MyaHCOHBI, BBICOKOCKOPOCTH.
TH. Ha MOJIOTaX I'PaBIOPHI, (10-250)- 10° | 1000-900 MOJIOT
IIITAMITBI
BBICOKOCKOPOC | mpecc-hopmbl | (10+250)- 10°| 1000-900 ITOPOXOBOM
TH. Ha KOIIpax [ITaMIIbI KOIIEP

4.6. OueHkKa CHJIOBBIX YCJI0BHUIi BbIIaBJIMBAHUS MOJOCTEN.
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CuiioBble YCIIOBHS TPOIECCOB BBIJABIMBAHUSA TMOJIOCTEM IITAMIIOB U IIpecc-
($hopM B OCHOBHOM 3aBHUCST OT MEXaHHUYECKUX CBOMCTB JehOpMHUPYEMOT0O MaTepHuania,
TCOMETPUYECKUX TapameTpoB aeopmupoBaHusi (TIIyOMHBI U (OPMBI TOJIOCTH,
pa3MepoB 3ar0TOBKH , HAIMYUS B HEM 00JIerdaroniux KkaMep), croco0a BbIIaBIMBaHUS,
YCIIOBUM Ha KOHTAaKTHOW MOBEpXHOCTU. [loTpeOHyr0 cuily TpH BbIIAaBIMBAHUU
MOJIOCTEN TEXHOJIOTUIECKON OCHACTKH OIPEACIISIOT Mo (hopmyIie

P=f(c,e,a,b,u) 4.2)

B o0miem Buze:

P=pfR,. ... (4.3)
r1€ P - IaBJICHUE ITyaHCOHA.

f - HaumMeHbIIas TI0IA b KOHTAKTa

R, - K03 puIeHT, yUYuThIBAIOIINI HATMYKE 00JIervarome KaMepsbl.

I[aBJ'IeHI/Ie IIpu BHCAPCHHUU HIUIHMHAPHUYCCKOI'O IIyaHCOHa C IINIOCKUM MWIIA

C(I)epI/ILIeCKI/IM TOpOOM IJIsI OCCBOI'O 3aKPLITOI'O BbIAABJIMBAHUA MOXKHO OIIPCACIUTD

2h 7,85
P= [O,95+,u%j(77—u)+0,67o-r+(6,71~Ln~R+ ’R —8,6j77+(7,16+7,85LnR—6,71R)u (4.4)

rae - N - KodhGUIMEHT, yYUTHIBAIOIINKA POpMy IMyaHCOHA.

JU1s1 c(hepruUIecKoro :

4-(h-d-F)
n= T (4.5)
h - rmyOuHa BHeApEHHS, MM
d - qMameTp myaHcoHa, MM
1 - K0O3PPUITMEHT KOHTAKTHOTO TPEHUS
h; - ryOuHa oNIoCTH, MM
C (R —exp 5;) _

= (Gi),,p_ (R-1)
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C -(exp é.—l)
v=——"1 (46)
(R —l)exp &
R - oTHOCUTENbHBIA paguyc BHEIIHEW TpaHUIbl ouyara IJIACTUYECKOU
nedopMarvm.

ILTI;I ITyaHCOHa C IINIOCKHUM TOPLOM :
-2h
R = 5,6—2,76Xp7 ..... (47)

CO chepUIeCKUM :

— 0,64
R =56-2Texp——— ....(4.8)

ofa-(5)
Vd \d
npu 0<h<0,5d
—12h

ITpu h>0,5d R =5,6—2,7exp (4.9)

351ech €; - CpeiHsAsd UHTEHCUBHOCTD JIe(hopMaIui Ha MOBEPXHOCTH;



