Jlexkusa Ned
Tema: UUCTOBAS BBIPYBKA u IIPOBUBKA;

- 3JAYUCTKA B LITAMITAX

1) YUCTOBAA BbIPYBKA H IIPOBbUBKA

. B psge otpacieil MammMHOCTpPOEHHUS, a Takke B MIPUOOPOCTPOCHUU
(Hampumep, MpU MPOU3BOJCTBE YACOBBIX MEXAHU3MOB) MPEIBSIBISIOTCS MOBBIIICHHBIC
TEXHUUYECKHE TPeOOBaHUs K KauecTBY OOKOBOW MOBEPXHOCTH M TOYHOCTH Pa3MEpOB
IUIOCKUX JieTaneil. B wacTHocTH, Hampumep TpeOyeTrcs, 4TOObl TOYHOCTH Pa3MepoB
COOTBETCTBOBaJIa 8—11 KBamuTETy, @ MIEPOXOBATOCTH OOKOBOM MOBEPXHOCTH (I10 BCEM
TOJIIIIMHE) COOTBETCTBOBaJa mapamerpy Ra = 2,5—1,25 MkMm 1151 cTanbHBIX U Ra =
1,25+0,63 MKM JiJ1 BETHBIX IUTACTUYHEIX MeTaiuioB o I'OCT 2789—73.

B maccoBoM U kpymHOCEpUITHOM MPOU3BOACTBE Harboee 3(pPeKTUBHBIMU
crnocobaMu  TONyYeHHUs TUIOCKUX  JeTaliel, YAOBIETBOPSIOIIMMHU  YKa3aHHBIM
TpeOOBaHUSM, SIBIISTFOTCSI YUCTOBASI BEIPYOKa M MPOOMBKA U 3auncTKa. [[puMenenne atux
orepaluil Mo3BOJSIET, B Psji€ CIy4yaeB, 3aMEHUTh MEXAaHUYECKYI0 00pabOTKy U ATHUM
CYLIECTBEHHO NOBBICUTh IMPOU3BOAUTEIBHOCTh TPYyJAa, CHU3UTH YACIBHBIM pacxon
MeTajia U ce0eCTOMMOCTb BBIITyCKaeMON MPOAYKIIUU

* HanbGonee mupokoe NpUMEHEHHE HalllJla YHMCTOBas BBIpyOKa M TIpPOOMBKa C
npeosapumenbHvlm coHcamuem 3ar0TOBKY IIPU BECbMa MaJIOM 3a30p€ MEX]1y TyaHCOHOM
u matpurei (Puc. 5.1).
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Puc. 5.1. Pabouuti uncmpymenm 015 4UCmosol 8blpyOKU ¢ NPeo0sapumeibHblM CoHcamuem
* OCOOCHHOCTh JTUX TMPOIECCOB 3aKIIOYAaeTCd B TOM, HYTO 3aroTOBKa Iepen
BBIPYOKOW-TIPOOMBKOM ~ CXKMMaeTcss BOMM3M  oyara jaeopMmMaiiud  KOJBIEBBIM
KJIMHOBUTHBIM PEOPOM, BBITIOTHEHHBIM 32 OJTHO IIEJIOE C IPYKUMHBIM KOJIBIIOM IITaMIIA.
[Ipu osTOM KacaTeiabHBIC HAIPSKEHUS KOHIEHTPUPYIOTCS B ouare nedopmarum,
YBEJIMYMBAETCS KOMIIOHEHTa MIAPOBOTO TEH30pa HaNpspDKEHUs (TUIPOCTATUYECKOE
JaBJICHUE), TUIACTUYHOCTh MeTaJlTa oBbliaeTcs. OTIesIeHre OJHOM YacTH 3aTOTOBKHU OT
APYTroil TMPOUCXOTUT TOJILKO B pe3ylbTaTe CIBHUTA IOJA JACHCTBHEM KacaTeIbHBIX
HATNPSDKEHUH, 9TO TTO3BOJISET MOJIYYUTh BRICOKYIO TOUHOCTh Pa3MEPOB U3CIHUS U YUCTYIO
OOKOBYIO MOBEPXHOCTb.

* ----MexaHU3M IUIaCTUYECKOM JaedopManii YUCTOBOW BBIPYOKH-TIPOOMBKHM HCCIIEIOBAaH
HegocTaToyHO. HayuHO 000CHOBAaHHBIX PEKOMEHJAIMI 10 BEACHHUIO 3TUX OINEepalfii Maao, UMEITCs
JUIIb JTaHHBIE, MOJYYEHHbIE HKCIEPUMEHTAIbHO U Ha OCHOBE HCMOJIb30BaHUS MPOU3BOJCTBEHHOIO

OIlbITA.====



YucToByl0 BhIpYOKY U MPOOMBKY BBIMOJHSIOT HA MPECCAX-aBTOMATAX C MEXaHUYECKUM
NPUBOJIOM MPU HOMHHAJIBHOM ycuiuu 110 6,3 MH 115 iutaMnoBKu JeTanei TOJIUHOM
10 16 MM U ¢ TUAPABIMYECKUM MPUBOJIOM, C HOMUHAIBHBIM ycuiaueMm f0 25 MH s
mTamMnoBku jAetaned ToiammHOW A0 40 mM. OcCOOEHHOCTh MPEcCOB-aBTOMATOB
3aKJIF0YAETCSl B TOM, YTO OHU MOCIEJ0BATEIBLHO PAa3BUBAIOT: YCUIINE, HEOOXOUMOE NSt
MpIKAMa 3arOTOBKM K MaTpHUIle 10 Hadaja BBIPYOKM W BHEJAPECHHS B 3arOTOBKY
KIIMHOBUJIHOTO pebpa, a 3aTeM YyCWIHe BBIPYOKM W YCHIHE, HEO0OXOoauMoe s
NPOTHUBOJABICHUS U BBITAIKUBAHUS U3 MAaTPUIIbI TOTOBBIX JETaJICH.

[Ipu oTCyTCTBUU MPECCOB-aBTOMATOB JJII YUCTOBON BBIPYOKH M MPOOUBKU MOKHO
UCIIOJIb30BaTh ~ MOJICPHU3UPOBAHHBIE  YHUBEPCAIbHBIE  MEXaHUYECKHUE  IPECCHI,
OCHAILIEHHbIE TUIPABIMYECKUMHU YCTPOMCTBAMU JJIsi NMPUKUMA 3arOTOBKU U CO3JaHUS
MIPOTUBOABIICHUSI B IPOLIECCE IITAMITOBKH JCTaCH.

[Tonnoe (cymmapHoe) ycwiue mnpecca P, HeoOXoauMoe Jii YUCTOBOM BBIPYOKH-
MPOOUBKH C MPEBAPUTEIIBLHBIM CKaTUEM 3arOTOBKH, B 1,65—2,25 paza Oobliie, ueM npu
BBIpYOKe-TIpoOHBKe 6€3 IpeaBapUTEILHOIO CHKATHS.

-------- YucToBylo BeIpYOKY U IPOOMBKY MMPUMEHSIIOT JJIs TOJTYYEHHS AeTallei N3 KOHCTPYKIIMOHHBIX U
HU3KOJICTUPOBAHHBIX CTaleH, JaTyHW, JJIEKTPOJUTUYECKOW MEOH, ATIOMHHUS H AIIOMHUHHEBBIX
criaBoB. B 3aBucuMoOCTH OT BUJja 000PYIOBaHHS U €0 HOMUHAJILHOTO YCHIIMSI YUCTOBOM BBIPYOKOH 1
npoOMBKOW TMONYYalOT JETaId ONpPEeNeHHBIX pa3MepoB. Ha mpeccax-aBromMaTax ¢ HOMHHAJIbHBIM
ycuiueM 10 4,0 MH miraMnyroT crajabHble MEJIKHE U CpeHue jaetanu JmHoi 1o 250—300 MM npu
ToimuHe Metairia 10 10 MM; Ha mpeccax-aBToMarax ¢ HOMHHAJIBHBIM ycuineM 1o 25 MH — cpennue

Y KpymHHBIe AeTainu anuHoi 10 800 MM mpu TonmmHe Metaia a0 40 MM, -------===-==-=------

Oco0eHHOCTH KOHCTPYKIIMU UHCTPYMEHTA.

B mrtammnax asis 9ucTOBOM BHIPYOKH M MPOOUBKY KIIMHOBUIHOE PEOPO IS BCEX TOJIITUH
HITAMITy€MOTr0 MeTajljia MpeAycMaTpUBaeTcs Ha MPHKMMHOM KoJible (cM. puc. 5.1). [Ipu
HITAMIIOBKE TOJICTOJIMCTOBOIO MeTasuia (s > 4 MM) KIIMHOBUAHOE peOpO BHIMIOIHSIOT U Ha
MaTpHuIE.

OnTuManbpHble pa3Mepbl TaKUX KJIMHOBUAHBIX peOep YCTaHOBJIEHBI SKCIEPUMEHTAIBLHO.

[Ipu 11060t reomeTpuueck GopMe KOHTypa IMITAMIIyEMON JETaId KIMHOBUAHOE PEOpO
JIOJDKHO TUIABHO OTUOATh YrOBbIE y4acTKU. [Ipw 4nMCTOBOM MpOOMBKE OTBEPCTUI
auamMeTpoM  Oojiee  4YeThIpeX  TOJLIMH  3aroTOBKM  KJIMHOBHJIHOE  pedpo
MPEyCMaTPUBAECTCS U HA BBITAIKABATEIIEC OTXOA.

JUis yMeHbIIEHUS M3TUOaroLIero MOMEHTa IMPH YUCTOBOM BBIPYOKE-IPOOMBKE 3a30p
MEXIy IyaHCOHOM M MaTpuled JO/KeH ObITh BecbMa MajibiM (WM COBCEM
OTCYTCTBOBATH), 3HAYEHUE €r0 OMPEEISAIOT M0 IMIUpUUIECKON popmyie:

z=0,01xS+Az,

I Z — JABYCTOPOHHHUM 3a30p; Az — mpenenbHOe OTKIIOHEHHUE, KOTOPOE YBEIIMUYUBAETCSA
C YBEJIMYEHUEM TONIMMHBI MeTaiuia  (pu s = 2 MM, Az = 0,005 mm, ipu s = 12 mm, z =

0,03 MM.)



Pabouee omeepcmue mampuypl BHINOTHAIOT 0€3 YKIOHA, TaK Kak IITaMIIOBKa
BEJIETCSl C OOpaTHBIM BBITAJIKUBAHUEM.
Pabouue kpomku mampuy NOTKHBI ObITH CKPYTJIEHBI MajlbiM paauycoMm (Im =
0,1+0,6 MM mipu S = 2+12 MM COOTBETCTBEHHO) WJIM MPHUTYIUICHBI HEOOJBIION
dackoit. [Iputymisercs TOAbKO OJHa U3 pabOYMX KPOMOK (Mampuust — TpH
BBIpYOKE, HyaHcoHa — TIpU MPOOUBKE), Apyrasi JOJKHA OCTaBaThCA OCTPOM BO
n30exxaHne oOpa3oBaHMs TOPLOBOrO 3ayceHua. [IpuUTymin€éHHble KpPOMKH
YMEHBIIAIOT KOHIICHTPAITMIO HAMPSOKCHUN 1 JiehopMarivii, BOSHUKAIOIINX BOJIU3U
pabounx KPOMOK HMHCTpYMEHTa. B CBSI3W C STUM CKaJbIBAIOIIUE TPEIIHMHBI
MOSIBIISIIOTCSI TIPpU OOJIbINIEH TIIyOWMHE BHEAPCHHS IyaHCOHA B METaJUI, YeM TIPH
BBIPYOKE-MMPOOMBKE HMHCTPYMEHTOM C OCTPHIMH KpOMKamMu (WM COBCEM HE
MOSIBJISIFOTCSI ), IPY 3TOM BBICOTA OJIECTSIIIETO MOSCKA YBEIUYNBACTCS.
---Mampuuybt u npusxicumnsle Kojabvya C KINHOBUIHBIM peOpOM JOJHKHBI HMETh
KOHYCHYIO TIOCaJIOYHYI0 4YacTh ¢ HeOoibIMM yriioM KoHycHoctn 0°30', uTo
HEO0OXOIUMO IS UX 3aKPEIUICHU B IITaMIle U OaHIa)KUPOBAHUS. ---
Kpome paccmorpeHHoro cmocob6a 4YHUCTOBOM BBIDYOKHM U TMPOOUBKU C
NpPEABAPUTEIBHBIM JIOKAJbHBIM CXATUEM 3aroTOBKH CYHIECTBYIOT W JIPYTHE
CHOCOObI, a UMEHHO: 6bIpyOKa HNYAHCOHOM Oonbuie OKHa mampuysl (TaK
Ha3bIBacMasi BBIPyOKa C «OTPULATEIIBHBIM 3a30pOM»), HUCHIO6AA 6bIPYOKa ¢
paouanvHwvim 00Hcamuem u op.

CywiHocmb 3THX CIIOCO0OB.
Kak u uucTtoBOi BBIpYOKHM W NPOOMBKU C JIOKAJbHBIM CXATHEM 3aroTOBKU,

3aKJIOYAETCS B MPEIHAMEPEHHOM CO3JaHUM HEPABHOMEPHOIO CXKaTWsg B oOdare
IJIACTUYECKON JedopMaliui, BBI3BIBAIOLIETO MOBBIIIEHUE IUIACTUYHOCTH MaTepuana
3arOTOBKH, B COYETaHUM C UCIIOJIb30BaHUEM KOHTAKTHBIX CHJI TPEHHUS IS CTIIAKABAHUS
OOKOBOI MMOBEPXHOCTU ITAMITYEMOT'O U3/IEIH.

[Ipu BeIpyOKE HyaHconom Oobuie OKHA Mampuysl TyaHCOH HE JIOJDKCH
JTOXOIUTH JIO 3€pKaJia MaTPHIIbI HA

U =0,10—0,15 mm.

[Tpu 5TOM MmIUpHHA TEPEKPHITHS D, TODKHA COCTABIIATH:

- Ha MIPSIMOJIMHEHHBIX ydacTkax kKoHTypa 0,1S;

- Ha yrioBeIx 0,2S.
g L
) . i \ N
" &\ \\" S /Ar 2/2 P~z

.
S¢

_4»_ Gy emans
3
a)

3)

Puc. 5.2. Cxembl 4iCTOBOW BBIPYOKH: @ — TyaHCOHOM OOJIBIIIE OKHA MATPHIlBL, 0 — C paJuaTbHBIM

o0xaTrem

[Ipu BeIpyOKE € paduansvhvim 06xcamuem 3a30p MKy ITyaHCOHOM M MaTpUIIEH
Bechbma man (Z = 0,1+0,2 MM), a 17151 co3aHNs HEPABHOMEPHOTO CXKATHS B OUare
nedopManu ¥ OOJETYeHHS 3aTAJIKUBAHMS M3JIENMsS B MaTpUIly pabodue ee
KPOMKH CKPYTJICHBI panycoM r=z/2.



* PaccmotpenHble cnocoObl YMCTOBOW BBIPYOKH MPUMEHSIIOTCS ISl MOJIYYEHUS
MEJKUX U CPEIHUX JeTalieil U3 IMJIACTUYHBIX METAJNIOB MOAWUHOU 00 4+5 mm
(JlaTyHb, M€/1b, ATIOMUHUI, MAJIOYTJIEPOIUCTAs CTaJb).

TpeOyemoe ycunwe mtaMrnoBku 6 2+2,5 paza 6onvwie, 4em Tpu BBIPyOKE C
ONTUMAJILHBIM 3330POM

3A4YUCTKA

* Ha3nauenue >Imoii onepayuu — TIOBBIICHUE TOYHOCTH Pa3MEpPOB
oOpabaTpIBaéMOM 3arOTOBKM M TIOJYYCHHE IOBBIMICHHOTO IO CPaBHEHHUIO C
OOBIUHOM BBIPYOKOI U TPOOUBKOH, KauecTBa OOKOBOM MOBEPXHOCTH JICTAIIH.

*  Pazmepul 0emaneit, noABEpracMbIX 3a4UCTKE, He npeBbimaoT 150200 MM npu
TOJIIIMHE Marepuana 3+4 MM. 3adyucTKa OoJjiee KpYIHBIX JIeTaleil cBs3aHa C
TPYAHOCTSIMHU, BO3HUKAIOIIMMU MPU U3TOTOBJICHWU IITAMIOB. 3aUUCTKY JeTaneu
TONMMHUHON CBBIIE 3+4 MM (10 810 MM) BBIMOJHSAIOT 32 HECKOJIBKO OTEpaIui.
[ITepoxoBaTOCTh MOBEPXHOCTHU MOCIIE 3auuCcTKU Ra = 1,25+0,32 MKM IIpu TOJIIIMHE
MaTtepuaia 10 3 MM u Ra = 2,5+5 MkM mipu TouuHe MaTepuana cBaiiie 3 mm. [Ipu
ATOM JOCTUTACTCS MOYHOCHb PA3MePOE8, COOTBETCTBYIOIas 8+11-My KBanmuTeTy.

* 3auucmkouni 00pabaTHIBAIOT 3arOTOBKM W3 IIBETHBIX METAJUIOB U WX CIUIABOB
(Menb, TaTyHb, ATIOMUHUN U JIP.), HU3KOYTJIEPOJUCTON U KOPPO3UOHHO-CTOMKOMN
CTaJIeil ¥ TUTAHOBBIX CILJIABOB.

* Ilupuna otTnensieMoro 3a4MCTKON CJOS MaTepHalia BCET/Ia MEHbIIE TOJIIHHBI
3aroTOBKH, IIPOLECC €ro OTHAEICHMs MPUHLMIIHNAIBLHO WHOM, YeM IpHU OOBIYHOU
BbIpyOKke M mpoOuBke. OTAeleHHE NpUITyCKa B BUAE CTPYKKH IMPOUCXOTUT
IOCTENEHHO, TI0 MEPE OIyCKaHUs IyaHCOHa BIUIOTh O ONOPHON MOBEPXHOCTH
3aroTOBKH, a HE IyTEM CKaJIbIBaHUS, KaK IpU 0OBIYHOM BBIpYOKE U POOUBKE.

* B 3aseucumocmu ot TOTO, KaKkoW KOHTYp 00palaThIBalOT (BHEUIHUW WU
BHYTpPEHHUI), paboTaeT TOJIBKO OJHA PEXKyIas KPOMKa MHCTPYMEHTA: pexyIas
KpOMKAa MaTpHULbI WK PeXylas KpoMKa ImyaHcoHa. (puc. 5.3).

8)
Puc. 5.3. Cxema 3auuCTHOI IITaMIIOBKH HapYKHOTO (2) U BHYTpEeHHETro (0) KOHTYypa JeTallu:
1 — myaHcoH; 2 — neTanb, NONy4YeHHass BBIpYOKoH (mpoOuBKoif); 3 — maTpuna
* 3auucmky npumenalom, B OCHOBHOM, B TpPUOOPOCTPOEHUU BMECTO
MEXaHU4eCKo o0pabOTKH, YTO CYIIECTBEHHO CHIKAET TPYAOEMKOCTb
W3TOTOBJICHHUS I€TAJIH.
Kpome Toro, 3auucmka nozeonaem MEXaHWYECKUM IYTEM YAAIUTh HAKJICIIAHHBIA
(YIpOYHEHHBIN) CJIOW, PACHOJIOKEHHBIM 10 KOHTYpPY [JETald WIW OTBEPCTHS,
MOJIy4YeHHOTO  OObIYHOW  BBIpYOKOM  wiu  mpoOuBkoil. Ilpu  BeIMOIHEHUU
(bopMOU3MEHSIOIIUX —Olepauui (Hampumep, OTOOPTOBKH OTBEPCTHS]) OTCYTCTBHE
HAaKJIEMAHHOTO CJIOS MO KOHTYPY 3arOTOBKH MO3BOJISIET OBBICUTH MPEEIbHYIO CTENECHb

nedopmanuu



IIpunycku Ha 32a4YUCTKY.

Jletanu U 3aroToBKH, IOJyYEHHbIE BBIPYOKON M MPOOMBKON, UMEIOT CJIETKa KOHYCHYIO
OO0KOBYI0 IOBEPXHOCTh. [109TOMY COOTBETCTBYIOLINE APYT APYTY MONEPEUHBIE pa3MeEphI
BHEIIHETO KOHTYypa 3aroTOBKM (MJIM IONEpPEYHbIE pa3Mepbl OTBEPCTUS B 3arOTOBKE)
HEOMMHAKOBbl. HanOonplminii momepeuHblii pa3mep 3aroToBKH (OTBEPCTHS) pPaBEH
pasmepy pabGodero otBepctus Marpuipl (Dmax=Dwm), Haumenpmmii — pasmepy
nyancoHa (Dmin=Dwm), a ux pa3HOCTh paBHA 3HAYCHHIO JBYCTOPOHHETO ONTHMAILHOTO
3a30pa ZONT MEXIY MaTpULIEH U IIyaHCOHOM:

Dmax- Dmin = Zorr.
z/2 Dmin=Dpn i Dmin =Dn "

NN
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Puc. 5.4. Cxema pacronoxeHus IpuIryCka Ha 3a4UCTKY
e Jlnsg Toro 4toObl COOTBETCTBYIOIIME APYT APYTY pa3Mepbl BHEIIHETO KOHTYpa
3aroTOBKU (MJIM OTBEpPCTUS B Hel) ObUIM Obl OJMHAKOBBI BO BCEX CEUYCHUSX,
napaJiyIeIbHBIX TUIOCKOCTH JIMCTA, HEOOXOJUMO 3a4UCTKOM yIalUTh MPUITYCK
IIUPUHOM: Z=Zonr .
OpxHako Mpu TaKOM MPUITYCKE HENNb3s TapaHTUPOBATH MOJYYEHHE YHCTOBON OJIECTSIICH
MMOBEPXHOCTH Cpe3a MO BCEH TOJIIMHE U OCOOCHHO Y €€ KPOMKH (puc. 5.4, TOUKa «ay).
[TosTomy mnonublii (II) TpUIyCK HA 3aYUCTKY JOJKEH ObITH OOJIbIIIE, YEM MPUITYCK Ha
HEKOTOpBIN 0OpabaTkiBaembliil pazmep. CiiedosamenbHo: IH=z+y,
rae II — noJyiHbli JBYCTOPOHHUM IPUITYCK HA 3aYUCTKY;
Y — JOIOJHUTEIIbHBIN JBYCTOPOHHUM IIPUITYCK.

[Ipuryck «y» 3aBUCHT OT pojJia 3a4MINAEMOT0 MaTepualia, €ro TOJIIIUHBI B (HOPMBI
KOHTypa JeTaji. B COOTBETCTBMM C HOPMATHUBHBIMU JaHHBIMU JOMOJHUTEIbHBIN
MPUITYCK Ha 3aYMCTKY COCTABJISET:

- 01 memannog 0,1-0,6 mm,

- 07121 He memanauyeckux mamepuanos 0,2+0,5 moawunel 1ucma.

[Mpu 3aunctke oOTBepcTH HeOObIIOro auaMeTpa (0<S) mnpumyck Ha 3a4UCTKY
COCTaBJISICT:

- mocJie ceepJienus 0,10 +0,15 mm,

- mocJie nmpoouskm 0,15 0,20 mm.

IIp1 MHOTOKpPATHOW 3aYMCTKE MOJIHBIM IBYCTOPOHHUN MPUIYCK HA 3aYUCTKY PaBEH:

IT = yx(0,7xN + 0,3)+Z,

rae N — 4ducio oneparuii 3a4uCTKY.



Hepopmupyrouiee ycunue 3auucmku Cpe3aHHEM NPUITYCKA 3aBHUCUT OT NEPUMETpa
3aQUMILAEMOr0 KOHTYpa, TOJILIHMHBI METaja, XapaKTepUCTHK NPOYHOCTH MeTaia U
IPUITYCKA HA 3aYUCTKY.
[Ipu onpeneneHnn yCWIMS 3a4MCTKA BHEIIHETO KOHTYpa CIEAYET YUUTHIBATH YCHIIME,
HE00XO0AMMOE JUIsl MPOTAJIKWBAHMS 3a4MIAEMOM JETald CKBO3b pabodee OTBEPCTUE
MaTpHIIBI.
CyMMmapHO€ yCUJIME 3a4UCTKH U MPOTATKUBAHUS MTPUOIMKEHHO MOXKHO ONPEACIUTH 10
dbopmyIie, MOTy4YEHHON IMIUPUUECKU:

P=Lxecpx* [II + (0,15 +0,20) xnx§],
rae L — nepumerp 3auuIaeMoro KOHTYpa; Gep — CONPOTUBIIEHUE cpe3y; [/ — MOIHbIN
IBYXCTOPOHHHMI TMPHUITYCK; N — 4YHCIO JAETAIEeW, HaXOASIIMXCS OJHOBPEMEHHO B
3a4MCTHOW MaTpHIIE.
OpuenmupogoYHO MOMCHO cYUmamyb, YMo ycuaue 3auucmku cocmaeisiem ~25 %
ycuanus evipyoKu-npooOueKu.

[Ipu BBITIOJIHEHUH Pa3ACIUTEIBHBIX Olepaluii, 0COOEHHO MPH YHCTOBOW BBIPYOKE-
MpOOUBKE, U3HOCOCTOMKOCTD MYaHCOHOB M MATPHUI] MOKET OBITh CYIIECTBEHHO (B 2—4
pa3a) MOBBIIIEHA B Pe3yJIbTaTe UCIIOJIH30BAHUS CIICIIMATIBHBIX CMAa304YHO-0XJIaXTA0ITIX
texHonornueckux cpencts (COTC) B3amen macia unayctpuanbHoro M-45. Cocras
paznuunbix COTC, nosy4eHHBIX HA OCHOBE CPEIHEBIA3KUX Macell C MPUCAAKaMU XJIOpa
u cepbl, pazpadotan eme B ObiBmieM CCCP, k Hum otHocsatesa: XC-147, XC-163, XC-
164, Yxkpunon 5/5 u ap. . YKa3zaHHbIe CMa304YHbIE MaTepHaibl 00JIAIAIOT BBICOKOU
aare3ven M TEIIONPOBOJHOCTHIO, X MCIOJIb30BAHHE YMEHBIIAET KOHTAKTHOE TPEHUE,
MPEAOXPAHSIET MHCTPYMEHT OT HaJIUMaHUs (CXBATBHIBAHMS) INTAMITyEMOTO METala,
HCKJIOYAET MUKPOBBIPHIBBI, 33/IUPHI U T. .

Onucanue pucyHka 5.1

Yucmosyro 6blpyOKy-npoOuUGKy ¢ HnpeosapumeibHoiM JIOKAJIbHbIM — CHCAmuem
3arOTOBKM HPO60OAmM 6 Wmamne.

[IprkuMHOE KOJBIIO 3 MPHKMMAET 3aroTOBKY K Marpuile 1, IpH 3TOM MPOUCXOIHUT
BHEIPCHHE KJIMHOBUIHOTO peOpa B 3arOTOBKY. 3aTeM ITyaHCOHOM 4, BRIPYOArOT ACTalb U
3aTAJIKMBAIOT €€ B MaTpHIly 1, mpeojioieBas MPOTUBOAaBIeHUEe KOHTpIyaHcoHa 2. [Ipu
00paTHOM XO/I€ OTXOJ OCBOOOKIAOT OT MPHKMUMHOTO KOJIbIIA 3, @ BRIPYOJICHHYIO JI€TAJIb
BBITAIKMBAIOT U MAaTPHUIILI | KOHTPITyaHCOHOM 2 M yIAJISIOT U3 pabodero mpocTpaHCTBa
mramna. HopManbeHbIe CKMMarONue HapsHKEHHS, CO3aBaeMbIe TIPHYKUMHBIM KOJIBIIOM
3, TOJKHBI OBITH HE MEHEE Mpefiesia TeKyuyeCTH MaTepraia 3ar0TOBKH.



