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NPEAMCNOBHE

- Cpend -Hay4YHO-TEXHHUYECKHX NpolJem TeXHOJIOTHYEeCKOH = NOJATO-
TOBKH IPOYSBOACTBA H3AeJHfi TPYAHO yKasaTh. GoJiee aKkTyalbHYIo,
geM npofJeMa CO3JaHHs ONTHMAJbHOA OCHAacTKH JiA (POPMOBAHHA
H3Zeuii U3 nacTMace, obecneynBaiowel MHHHMANbHYIO HX CTOHMOCTD
H BHICOKYIO HNDOMSBOJHTEALHOCTB. - - o oo o0
AKTya/ibHOCTh COBEpIUEHCTBOBAHHA TEXHOJOTHYECKOH - MOAro-
TOBKH I'POH3BOACTBA IJIACTMAcCOBHIX M3/IETHH 00yC/OB/IEHA BRICOKHMH
TeMOaMH pocTa o0beMOB HX M3roToBiieHHs. B HacTosimee Bpemsi HH

OJIHa OTPACHb MPOMBILLIEHHOCTH He o6xofuTcs 663 npHMEeHEHHs NOJH-

MEDHLIX MATEPHAJOB, YTO OGBACHAETCA HX BHICOKHMH (H3HKO-MEXa-
HHYECKHMH XaDaKTEPUCTHKAMH, 38 TaKXe TeXHOJOT HYHOCTLIO - (POPMO-
BaHHsl M3iesill NPECCOBAHHEM H JIHTbEM NOJA JAaBJeHHeM, SKOHOMH-
QECKH BLTONHO OTJHYAIOIHMHCS OT JAPYFHX cNOcOOOB H3rOTOBJIEHHA
spentil MampaoCTpoeHus. Pocr 00LEMCB NPOH3BOACTBA COIPODO-
KLaercs yDeandeHUCM  Pas’sioBHIHOCTH uspesnfi, OTJIHYAIOLHXCA
CJIOMKHOCTBIO TeOMeTpHueckoldl (opMEl, NOBHLIEHHOH HPOYHOCTBIO
H TOUHOCTBLIO pasMepoB. IIpu sToM Bce HacylnHee CTAHOBHTCA ‘HeoG-
XOAMMOCTb  YMEHbIIHTb  NPOJOJIKATENbHOCTb ~IHKJI3 ~ COSIAHHA
bopMyomed OCHACTKH JUIs H3/IC/IHH B3 nulacTMace, Tak. KaK CYIeCTBY- .
OMAas [POROIKHTENBHOCTh UHKJA, B CPefHeM COCTaBAAoMasn B
6 Mec., B TOM uHcJe B Ipouecce npoekTHpoBanus 1—3 mec [18],
eTAROBUTCS Bee Gosee HenpreMiaemoli. Takas NPOAONKHUTEIBHOCTD IIHK-
712 OO bSICHTETCA NPEXKAE BCErO COKHOCTBIO H TPYAOEMKOCTbIO IPOEKTH-
poBaHKsA H H3TOTOBJICHHA tdopmyroutell ocuacTkH,  Kpome TOro, 0CHOB-
HYI0 4actb padoT IPH RPOEKTHPOBAHHH H Hsm';omeﬂ_un__npecc-q:vopg
i GopM JUTSA NOJ AaBJAeHHEM MOryT BHITOJIHATE TOJBKO BHICOKOKBAJIH-
GHIHPORAKKHE KOHCTPYKTODH H patouHe-HHCTPYMEHT JIbIIHKH.
B ycuaoBHAX yBeNHUHPAIOUMXCH OOBEMOB NPOHSBOACTBEA nJjact-
MACCOBLIY H3JNENHA HECOXOLMMO COKpallaTh NKOJIO MaJIOCEPHHHEIX
U3NeaHl, TaK KAK BCJAENCTBHE MAaJOCEpPHAHOCTH NPHXOAHTCA 1Hacto
nepecTpannarb (POPMYIOMYIO OCHACTKy H CMEHATH npecc-Marepuall.
IgausTesbHAS YacTh TAKHX ONepauuil — pyJHHe, 9TO OTPHLATEILHO
CKasplBaercs Ha YC/JAOBMSX TPyAa NMPeccoBIMKOB. o .
B ppoussojcrae HSAEAHH M3 IIacTMace yJayulieHkHe YCJAOBHH
TPYNA ABMSIETCH BaXKHeAIMM TpeGOBaAHHEM, KOTOPOE B SHAYHTEJILHOR
Mepe MOKLO YEOBJIETBOPHTH, NPUMEHASR paunonanbﬁue KOHCTPYKLHH
hopMyouiedl 0CHACTKH. S I
Mreaen)naHns NOKAILIBAIOT, UTO BONPOCH CO3N3aHHA panHoHaNb-
MLIX KOHOTpPVEKIMA myioiell OCHacTKH HaudoJee _9¢¢em11330
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| ﬁemémdﬁ”"na 'OCHOBE TEXHOJOrHueckol KaaccHbHKAaUUH H3ATHHA Mnasa 1. TMPOUECCH!I MPECCOBAHUSA

x‘f%'na njacTMmace, Hpe,HOIIpeI{EJIHIOIIIEH I'PYHNIIOBYIO opPaHHs'aumo NpoOH3- U TUTLA NO ﬂ.' NAB NEHUEM

BoJicTBa. B memsx cosjaHHsl TAKHX KOHCTPYKIHI Ha 6ase oGOGUICHHS v ,_ :
_TIepefioBOTO ONBITA 110 KOHCTPYHPOBAHHIO PA3/IHYHBIX Y3JIOB IIPECC- M3AENHU U3 THIACTMACC

+ popM ¥ HOpM JHTHA MO JaBJIeHHEM, a TaKxKe 0600IIeHH ST TpeGOBaHHH
TeXHOJIOTHYHOCTH KOHCTPYKIHH TNJIaCTMAaCCOBBLIX H3UEJMHH H IpPH-

‘MeHenHMs 06OpYJOBaHHA B NpOLECCaX (pOPMOBAHHS ABTOPHL pa3pabo- 1.1. CnocoBLl npeccoBaHusa H3jenni
TallH. H ONHCal¥ MEeTOJW DemerHs 3aJay aBTOMAaTH3HPOBAHHOTO W3 PeaKTONNACTOB
.g-._npoex'rnpoaanuﬂ dopmyromeit ocnactkH. Cpean paspaboTOK BaXHEK- .
p1ee’.-MeCTO, 3aHHMAalT MEeTOIbl OIHCAHUA reOMEeTpPHUYECKOH (IJOPMI:I a1 H3roToBJIEHUSA H3NEeJIHH H3 peaKTonJactoB MCHOJb-
:'*'_'_H TEXHOJIOPHHECKOﬁ KJI&CCHQ)HK&HHH HS)IEJIHH OHpE,ZIEJIEHHH OoIITHUMAa/Jlb- 3YIOT pasJHYHhIE CIIOCOBRI npeccosalusi, Cpeld KOTOPHX HauboJee
“HOH THE3JHOCTH npecc-popM ¥ GOpM JIHTHS NOJ NABJEHHEM; OLEHKH pacnpoCTpaHeHs NpAMOe (KOMIIPECCHOHHOE) H JIHTHEBOE (TpaHCQJep-
prﬂoeMKOCTH U CTOHMOCTH HPOQKTHPOBHHHH H H3TOTOBJIEHUS (pOpMy Hoe) peccoBaHue. -
IOIILEi'I OCHACTKH B 3dBHCHMOCTH OT I‘EOMQTleIECKHX HapaMeTp()B Hn3/1c- Ha DHC. 1.1 anBeﬂeHa TeXHOJIOrHyecKasd cxemMma <C¢I11ocCo 6 a
JIHﬁ KOHCTPYHPOBHHHH CjOpMYIOU.IEH OCHACTKH, COCTOSILEeH H3 VHH- NpsAMOTPO IpeccoBaHH i, CYI[IHOCTI:: KOTOPOTO B3aKJIo-
BepcaﬂbHOH YacTH (530}{3) 4 CNEeNHaJbHOH 4YacTH (mpecc- cbopmm) yaercs B caenyiomeM. Marepuas [ 3arpyaioT B MaTpULLY 4 oborpesa-
- KoTopas CYLEEQCTBEHHO COKPAILAeT [POJOJIKUTENLHOCTh LHKJIA TeX- eMoH nipecc-pOpMbIl, TAe OH IOJ JEeHCTBHEM TEIJIOTH H JaBJEHHA
- HOJIOTHHECKOH IOATOTOBKH IIPOH3BOJACTBA H CPOKH OCRBOCHHS HOBOH npecca Ha NyaHCOH 2, Mepexolisi B BA3KOTEKYYee COCTOSHHE, 3aMoJI-
r._"_:f.I*BXHI’IKH; TIOHCK aHA4JIOI'OB YEPTECIKEHU IHPECC*Q)OPM A HCITIOJIbB30OBAHHA HeT OprPMﬂHIOHLy}D IIOJIOCTL IIpecCC- (bopr[ an 5TOM JlaBJIERHE
*HX NPH pa3paboTKe HOBOH OCHACTKH, & TaK:kKe aJrOPHTM aBTOMATH3H- B TEUCHHE BCEro. BpeMEHH IIPEeCCOBAHHSA Nepelaercd nyaHCOHOM 2
pOBaHHOI‘O [IDOEKTHPOBAHHA IIPECCC- (JJOPM HpeleCManHBaH)IH,HH [10- HEeNnoCPeAICTBEHHO Ha peccyemMoe H3JEJUE 3 [15]
CJIe,H.OBaTeJIbHOCTb H CBSI3b BLIIIOJHAEMbIX onepauHH H npouenyp. CHOCOC)y [IPSAMOI'0 NPECCOBAHMS ancyLu EeJBIH pan AOCTOMHCTB:.
‘. B pe3y.}1bTaTe BHE}IPEHHH OIIHCAHHBIX B HACTOSIIEeH KHHre METOOB HCNOJML3VIOTCA TIpecc- q)OprI HpOCTOH KOHCTPYK[[HH HpeCCYEMbIe -
fHeTPYﬂHO co3farb nmporpammy Ha IBM, onpenensts B aBToMarHye- U3TeJIHST O00J4afaroT BbICOKOH MEXaHHYECKOH INPOYHOCTBIO H T. II.
CKOM pexHM€ Hapsiy C APYTHMH NapameTpaMy ONTHMAJbHbLIE IIPO- Oxnako IJs Hero ¥apaKTepHH M cJelyloniie HeJocTaTKkH. B npouecce
[I€CChl (bOPMOBaHHH U3EJHH, IPOEKTHPOBATL OINTHMAJAbHBIE KOH- NpPEecCcCoOBaHHA MOTYT OLITb TOBpEXKJEHB MaJONPOYHBIE 3SJEMEHTH
-CTPYKIHH (opMyiouled OCHACTKH, a TaKXe TPYNIHPOBaTb H3Jie/Hs npecc-hopm, BOCIIPOM3BOASIIUX H3JeTHe, a TaKKe MaJJonpoyHas
PasJIH4HbIX JCOMETPHUECCKHX . GopM u pasMepoB VI (HOPMOBAHHS apMaTypa H3JeJHH, TaK Kak MaTepHasa 3anoJHSeET, 0pOPMIAIOIYIO
;..;CH0C053MH: - NPeAyCMOTPCHHLIMH.  COOTBETCTBYIOUIHKMH  THIOBLIMH MoJI0CTh npecc-GpopMbl A0 TOro, Kax npHooperaer JOCTATOUHYIO BS3KO-
-..;l:[eXHOJIDI‘H‘IECKHMH npoueccamMyd ¢ INPHMEHEHHUEM PPYNINOBEIX OJ0KOB TEKYy4eCTh. Kpome Toro, Ha HM3JeJHU obpasyercs 00JIOK BCJICJCTBHE
H 6JIO‘IHI='IX npecc-gopm. TOro, YTO MaTepHas NepPeXoMHT B BA3KOTEKyuee COCTOSHHE pasblle,
- . ABTODBHI CYHTAIOT CBOMM JOJIFOM BLIPasuTb IMYGOKyIo Guaronap- yem npecc-popMa COMKHETCH. |
;h.;'__.HOCTb KOJIJIEKTHBaM npe,zIIIpHHTHPI C KOTOPBIMH OHH TCCHO CBA34HHI [ipp M HUTHLEBOM CNNOCO 6e npeccoBa H Usa CHJIOBOC
-B-TeY€HHe -MHOTHX JIET CO3JaHHA, BHCAPCHHA h COBEDPIICHCTBOBAHNA ¥ TeNJIOBOE BO3JEMCTBHS Ha MaTrepHasJ BO3HUKAIOT B IOJIOCTH CIICHH-
PMY*OHIEﬁ OCHACTKH \IsT H3JeJIMH M3 HJIacTMAcC, a TaKiKe Iepco-  albHOH KaMephl, H3 KOTOPOH MaTepHaJ B BA3SKOTEKYYEM COCTOSHHH
Ha.ubuylo 6JIaI‘0.IlaPHOCTb JdaypeaTy JIeHHHCKOH [IpDEMHH, 3aCJYIKEH- [IepPeTeKaeT yepe3 JHTHHKOBYIO CHCTEMY B opopMJIIAIOM Y0 NOJOCTD
Maomy ﬂ,eﬂ're.mo ‘HaYKH H . TeXHHKH PC®CP, x-py TexH. HayK, Npod. coMKHyTOH npecc-popmel. [Ipy sTOM MEXKAY NOJOCThIO KaMephl H
ﬁg,&n Mmpo@anoay, A-py TexH. Hayk . [T BIPALIMOBY, 3aCHYKEH- odopMIsIoIel TONOCTbI0 Mpecc-(popMbl 06pasyeTcs nepenaj NaBjieHHd
HOMy MaUIHHOCT POUTEIIO CCCP [H. M. Orypuosy|, B. I'. KosaxeBy, (1o 50%).

[lo cpaBHeHHIO C [IpSIMBIM JIHTbEeBOH croco6 npecconaﬂnﬁ HMeeT
MPEMMVIIECTBO: YMEHbIIAIOTCA AedpopMalus H HANPAXKEHHE B apMa-
Type H B sJaeMeHTax oGopMJIsioNesl I0I0CTH npecc-popMul. 3T0 HPOUC-
XOAHT NOTOMY, YTO MaTepHaJ MOMeT IepereKaTb B 0$OpMJIAIOMYIO.
191065, NOJOCTh Npecc-QGOpME TOJNBKO B BA3KOTEKYUEM COCTOSSHMH, BcJe-
CTBHE YEro yMeHblIaeTcs CHJAOBOE BO3JEHCTBHE MaTepHasa Ha ¢e
saemenThl. Baarofaps sToMy cnocoboM JIMTbEBOTO MPECcCoBAHHUSA MOKHO
HAFOTORIATL HM3JieHsT ¢ MajJonpouHoll apmarypod H TIJIYOOKHMH
OTBCPCTHAMYM HCOOABIIHX NONEPeYHHX paamepoB. JIMTbeBOoe mIpecco-

b

DM CaJleOBCKOMy, B. T. Hoszpuny, I'. B. Ilanosy, M. I1. Ilep-
6axoay, A. U. Toapnwreiiny, A. A. Texenkosoii, A. ‘H. Kuraii-
ro;:o,ucxoﬁ ,IlaBIHI:IM IIEHHEIE KOHCYJbTAlUH O KJIOYEBLIM BOIIpOCaM,
pECCMOTpeHHHM ‘B KHHre. -

- OT3BIBEI 0 KHUT'€ aBTOPH NPOCST HaHpaBJIHTb o ajpecy:

aJ'IeHHHrpa‘.II. RAL Hsepxkunckoro, 10, JIO uspareabcTsa «Mamumo-



paHue of0ecneyHBaer Takxe 0esch-

JIOHHOE H3rOTOBJIEHHE H3ANHH U yayy-

aer BOCINPOH3BOAHMOCTE KOHTYPOB K

(AKTYPHl HOBEPXHOCTH H3LEJAHH CJOXK-
HOH XOH(QHUT'ypalluH.

K nepocrarkaM JHTbEBOTO npecco-

- BaHHS OTHOCATCA! NMOHHXKEHHAs MeXa-

o \\\  HHYECKasd IIPOYHOCTb . H  aHH30Tpon-
e l#\ HOCTb CTPYKTYPH H3JeNHll BCJEACIBHE
e Z2NN\R
\‘

SANR

A\ OpHEHTAalHUH YaCTHII HaNOJHITENS Hep-
J ' NeHAHKYJASIPHO HANPaBJAECHHIO JIUTbS,
- HeO6XOAUMOCTL NPHUMEHNTL MaTepuaJt
N - ¢ OcJsiee BHICOKOH TEKy4ecTblO, yBe-
-~ JIHYEHHE pacxoha marepuaJga 3a cyer

n

F—
4

HEH30IKHOIO INPHMECHEHUS JIHTHHKOB,

‘Puc.’ 1.1, 'Hsrorosnenne usgesni  pocT ce0eCTOHMOCTH H3MeNHii 3a cuer
::c g%’;&ﬂi)ﬂ?fgiggg;i gwﬂ' . IPHMEHEHHA 6oJiee CHOKHHX H LOpo-
Gn pin Gt ey e - FOCTOSIIUHX IIpecc-popM.- |

i Pa3/IHYaloT TPH BapHaHTa JHTbLEBOr0 MNPECCOBaHUA! B IIpece-
‘¢GopMax ‘¢’ BepXHEH 8arpy3o4YHOH KaMepol, BHYTDEHHSS IOJOCTb
' KOTOPHIX ‘B C€YEHHH NPONCJbHOH OCH HMEET CTYNEHYATYIC HopMmy;
‘B.npecc-popMax ¢ BepxueH s8arpy3oyHOH KaMmepo#, BHYTpEHHSAS

TI0JIOCTH KOTOPOH HMEeT ORHHAKOBHIE NOIEDEYHHE CEUeHHS; B Npece-
(popMax ¢ HHXKHEH 3arpysounod KaMmepowu. o '
.+ Ha pue. 1.2, @ npuBeeHa “reXHOJIOTHUECKash cxeMa cnocoba JHThe-
- BOI'O-. IPECCOBaHHA B npecc-PopMax ¢ BEPXHHM PACIHOJIOMKEHHEM 3a-
Fpy30uHOf KaMepH H CTYIEHYaTOH (OpMOH €e BHyTPedBeH INOJOCTH.
- B-STOM .CAyyae CYHIHOCTb JIMTHEBOrQ HPECCOBAHHSI COCTOHT B CJEIY-
‘oueM. -MatepuaJ- / 3arpyxa:oT B IOJOCTb 3arpy3ouHofi xamepui Z
‘oborpeBaeMof npecc-¢opMEL, Te OH NOoJZ JeHCTBHEM TCMJOTH H BepX-
'HEro "JaBJIEHHA npeécca Ha IyaHCOH J, NepeXclAs B BIIKOTEKydee
COCTOSIHHE, 'BLIZIABJAHBACTCS Yepe3 JHTHHKOBHE KaHaJksel § B ofopuis-
I0ILYI0 HOJIOCTDL .npecc-popmul. Koraa marepuan sanonusier opopMJs-
oI yio NOJIOCTh npecc-QopMEl H 3aTBepjieBaer, o0pasyioTcs H3feaHe 4,
8. TaKKe JIUTHUKOBHIH TIpecc-oCTaToOX 6 B NOJIOCTH 3arpysoyHoOl Ka-
Meprl 2. [Ipecc-ocTaTOK yRaJsilOT H3 KaMepHl, nepementasi ero CHH3Y
BBEpX. - | 1

. Ha puc. 1.2, 6 nokasaHa TexHOJOrHYecKasi cxeMa crocofa JHTb-
'€BOro - NpeccoBaHHS B npecc-GopMax C BepXHHM pacloJOMKEHHEM

3arpysounoll KaMepr! H OJUHAKOBHMM IONEDEYHHIMH CEYEHHSMH e

BHyTpeHHel nonoctd. CyMIHOCTh JIWTLEBOI'O HPECCOBAHHA [0 3TOH
cxeMe COCTOMT. B chejywoueMm. Marepdan 7 sarpyxawor B NOJOCTb
sarpysouHoRl kamepu 8 oborpepaeMol npecc-GopMH, KOTOPYIO yAep-
KHBACT .0T: PasMBEIKAHHA ' CNENHalbEOEe YCTPOHCTBO (HA PHCYHKe He
NOKasano), obecnegnpalomee peobxoaumoe yeuaue P. Ilox aefictrem
TENNOTH, NocTynalome oOT HarperoH npecc-GopMB, H BepXHEro
AaBAeHHA Ipecca HA NyaHCOH 9, marepuaa 7, NpHoOvETs BSI3KOTEKY-
e BRIIABJAHBAETCH Hepe3 JUTHHKOBHIE XaHaJd I B odopmng-
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Puc. 1.2. UsrorosJieHde Hzaeud
M3 PeaKTONJIACTOB JHTbEBHM IIpec-

coBaHHeM B npecc-opMax c Bepx-
Hell 3arpysouHoff Kamepo#, HMeElO-

uieit crynexHyaryo {a) 4 GeccTynes-
yatyio (6) BHYTPEHHIOK [OJOCTb,
H ¢ HH)XHell 3arpysoyHoH Kame-

poit (6)

omyio moJocTs npecc-Gopwa. Hanenne 10 obpasyercst mocae TOro,
KaK MaTepHaJ OKOHYaTEJbHO SaNOJHHT 0o pMJISAIOIYIO nmxoc'rg
npecc-popMbl ¥ 3aTBEPLEET. [{pu aTOM TOpHLEBas YacTb HyaHCOHA

\OIKET HAXOMAMTBCA B OAHOH IJIOCKOCTH € 8arpy30YHOH KaMEpOH 8,
AcJICICTBHE 4ero mpecc-ocraroK /2 BBHITAJIKHBACTCS W3 HEE IyaHCO-

noM 9. .
Ha puc. 1.2, 8 npuselena TEXHOJOrHHECKas CXeMa cnoco6a

NPHEBOTO TIPeccoBaHMsl B Iipecc-popMax ¢ HHKHHM pacIoJIoKeHeM
sarpy30uHol Kamepel. (YyIIHOCTb JIHTbEBOT'O npeccoBaHHsi B 2TOM
‘Wae saxaiouaercs B cieayiomeM. Marepuan /3 sarpyxaior B HO-
1, 3arpy304HON Kamepnl /4 oborpepaeMoil npecc-QopMul, A€ ]%H
neilcTBHEM TENJIOTH W HHIKHEro JaBJeHHs npecca Ha nyaHcoH 1o,
Lienexols B BA3KOTEKYUEE COCTOSIHHE, BHIAABIMBAETCH Mepes JUTHHKO-
s wanane 16 B O(GOPMJSION(YIO TOJOCTb mpecc-popmsl. Koria
warepuan sanonuser oQopMmaAowyIo NoJa0CTb npecc-popMbl H 312;7:
rpepeBaer, obpasyercs H3JesHe 17. B MOMEHT oxonqa'rem:m 0
s afoJHeHdsl oQOPMIARIOLICH ITOJIOCTH npecc-popMH TOpLEBAA 1ACT)
qvgucoua 15 ¢ aAder ¢ IJIOCKOCTLIO 8arpy30YHOH KaMephl
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Hlspenue BHETANKMBAETCH U3 OPOPMISIOMEH MOMOCTH npecc-(ops FueMBIe  GDONO/UKMTENLHOUTH HHKJAA [IpeccoBaHAs! BpeMs CbeMa

TONKATENAMH (Ha PUCYHKE He NOKa3amkl). OXHOBPEMERHO (yaBCCH .15 usjieid I, APOUACTKH Hprcc-popMbl fyy, B 3aTPY3KH 11pecc-GOPMEL fgr,

| BHITQIKHBACT H3 Mpecc-QOPME Mpecc-octatok /8. C vsesiHueyeM FEesnuocTH npecc-hopM pacTeT TaKKe Ce0ecTOHMOCTh
| UX H3TOTOLJICHHS, YTO MOXKET YBEJIHUHTb CeGeCTOHMOCTD HPecCyeMbIX

1.2. TeHpeHuuH pasBUTHSA copenuit. CJeroBareabio, ONTHMAJbHYIO I'HE3HOCTb [Ipecc-popM

npoueccod npeccobahus MOXOHO DPACCUMTATb TCJBKO Ha OCHOBE dHa/i#3a BceX NapaMerpos

pouecca IPeccoBaHMA ¢ YyHETOM ueoﬁxonnmocm NOJIYYHTb MHHH-

O B3 HanpaBpacHER paspuTHS | C U3rGToR - |
AHO F P 3 7 HPOLECConB HIroTon MAKBHYIO Ce6ECTOMMOCTD H3JEJIHH.

ggfﬂ Hsﬂgg:]fmf 39;1;1:;1:;«03;{(; “:-Ogg??:%f iﬂcq}fgnp OTH?O%HT?E’; Anaaus ypapHesus (1.1) NOKasmBaer, 9YTO NPOH3BOANTENLHOCTL
'ﬁmemgfiiigﬂ HpDH-éBO,I[H’f&JIhHOCT?HAHpeccolﬁg‘om og?;({:;%;:}ﬁ;ﬂ ?;&i ppece-opMul OyAeT pabha MPOH3BOAATEIBHOCTH Ipecca, :I(;JIHBHE:
¢opM M NMpeccoBmHKa. | ] ’ KOHCTPYKTHBHEIE OCOGEHHOCTH HE TpPeOyIoT I{OHO{IHHI‘?JII::H ‘ _
¥ IPCCCOBRIX ONEpPalMil, yBEeJAHYHBAIOWHX HPOACKHTEIbHOCTD IlHKJ14

v I1poH3BOAHTENbLHOCTL Npouecca I OLEHHBAETCH WHCJIOM Haneauil, peCCOBARHS Ty. [1POR3BONNTEALHOCT CHEMHBIX KOHCTPYKIHH pecc:

HSrOTOBJISICMHX -B €AHHUIY B__IJEMQHHI _ Q:opM 3HAYHTEJBbHO YMedbllaeTes IO CpaBHEHHIO C HMPOH3BOAHTCID-

I = 3600- /vy, . (1.1) HOCTHIO IIpecca M3-3a.TOro, 4TO npecc-GOpMbEl HEOOXOXHMO CHHMATLH
4 ¢ npecca H NepeMeliars AU Pasrpy3KH H NOCHEAYIOLIEH COOpKH,
a 3aTeM CHOBA NepeMelaTh B YCTAaHABJAHBATb HA NPecc IOC/e KaXAoro .

EKJ/IA NDECCOBAHHA.

‘raie I — gHc/0 THESR npecc-(PopMEl; Ty — HPOACMKNTENBROCTE MUK

v IlHKJIOM NpeccoBaHH$A HA3LBAOT NepHOJ, B TEYCHHUE , . ) ' _, Mvie
‘KOTOPOTO Ha' IIpecce cOBEepIIdercs NOJHHIE KPYr IOC/AEIOBATENbHEX Mporssommensrocts upecc-GopMal [la.q BERHCAAIOT IO GOP y3 .
onepanuii H npecc-popMa BO3BPAMASTCA B HCXOLHOE IOJOKEHHE. ~ Ty =3600-F'[vg+ Ty (1.3)
?.'Hpo;uomxmenbuocml IHKJIA IPECCOBAHHUSA ¥y ONPEALNSIIOT IO (POpMy e Pie Ty — [DONOJMMKHTENLHOCTD BHENPECCOBHIX onepamnuii, 00ycCJOB-
B = lgp + Yor 1 bou 1 tun + Lo+ up -+ Lors (1.2) JeHHAs KOHCTDYKLHEeH npecc-popM, C. | |

G ag ' [lp# GTCYTCTEMH BHENPECCOBLIX ONEpalud sHAuYeHHe Ty B BRIpA-
[lie typ — BpeMs (ODMOBAHHS, B TEUCHHE KOTOPOTO NYancoH (¢ MO- sceriny (1.3) p4BHO HY:0, YTO COOTBETCTBYET Mpoueccy MpPEeCCOBAHHA
MEHT4 CONPHKOCHOBEHHS C MPECC-MATEPHAIOM) SAMET KpaHnee M0Ji0- ¢ IDHMEHeNIeM KOHCTP YKL CTAHOHAPHAEIX HJIH CMEHBEIX Ha 0JI0KaX
JKEHHE; for — BPEMs OTBEDICHHS, B TEUEHHE KOTOPOrO NPOH¢XOLHT npécc-(popm, He CHHM2EMBHIX C Ipecca Nocje Kaxaoro IHK/Aa lipecco-
XUMUTECKasn peakius H IPECC-MaTepHall CPEXOJHUT U3 BASKOTEKY'Ero pauis. [1POM3BOAMTENbHOCTD Ipecc-popMbl B TaKHX CJAyuYauX pasHa
BTBepﬂOB QOCTOHHHQ; tﬁu e BPEMH:_OHYCKaHHﬂ lIyalCcoHa, B TCYCHHC IPCHAEOAHTENbHOCTH npecca, Hn-ci) = 1. |
KOTOPOPO(OT MOMEHTA BKJ/IIOWCHUA [Ipecca) nyaHcoH npub/auixkaercs I3 ananusa ypaBHeHHS (l.l) cJielyeT TaKKe, YTO NIPOH3 BOJUTENb
H BBOJIUTCH 'B 8arpysouHyI0 Kamepy npecc-(pOpMH (IO MOMEHTa €ero HOCTL TPYAA NMPECCOBLIHKA GYIET paBHa NPOH3BOJHTENBHOCTH Npecca,
;COHPHKOQH_QBGHHIH C Hpecc-MaTEPHaJIOM);- txm -—  BpeMfs2 NOIAbCMA ec/1H CyMMApHOE BpeMs OHEpaqu{ q)opMOBaHHg tq;.p 11 OTBEpPAECHHA for
IyaHCOHA, 'B TEYEHHE KOTOPOro .(OT MOMEHTa BKJIOYEHHA npecca) DABHO . CYMMADHOMY BpEMEHH INOLTOTOBHTENBHHIX onmepauufi (WOA-
IyaHCOH BHIXOJHT H3 3arpy30YHOH Kamepw npecc-popmel ¥ o6pasyer FOTOBKH [Ipecc-MaTepuaia, BHBHHYHBAHHA Pe3bOOBBIX 3HAKOB H Ap.),
OPOCBET, MO3BOJMIOMMA COBEpIIATb JaJibHeHIIHe onepanuH; £, — s mmccsoniikos B STOT MepHOX. Bpewsi, B Teuche
BpeMs CheMa H3JeJIHH, B TeYeHHEe KOTOPOro TéM HJIH HHEIM CHOCOOOM mfop Orc BRIIOHSIONCS IONTOTOBHTEAbHbE ONepalHy, COoBIajalomue
‘H3Jie/IHe YIANACTCH H3 MpPEcC-(POPMEI 3@ NPEAE/IR S8OHL NPECCOBANMUI, ¢ nepuofov GOPMOBAHKA ¥ OTBEpAEHHS, NPHHATO HA3HBATL I € P €
-Iyp — BpeMs NPOYHCTKH NpecC-HOPMEl, B TEYEHHE KOTOPOTO IPHCTaB- kpHEBaeMuM BpemeHeM (fo), a BpeMs ¢opMoBaHUs H .
‘M K npecc-popme npecc-marepHasd yAadfercsl CKATrhiM BO3AYXOM OTBCPACHHS — MO JE3HHMM BpeMeHEeM IHKIAZ NpeccoBa-
'K OpOYHCTKOH 83 NpEReJIN SOHH NPeccOBAHHA; lyy — BpPEMA 3arpy3ku U, WIE BpeMeHeM BHAEPXKKH. (f,), KOTOpOe OTpeje-
-npecc-poPMH, B TEYEHHE KOTOpOro Ipecc-(opMa sarpykaercs npeccs JIHE';‘CH mapax{emem o S
MarepHaJoM (TabJeTKaMH, NMOPOIIXKOM, KTyTaMH). o b=ty - ' _ (1.4)
e M8 . ypaBuenna (1.1) caenyer, 4ro A1 NOBLIIEHHS NPOU3BONH- _ BT ep ToteT |
TENLHOCTH ' iponecca HEeo0XOJHMO YBeJHYHBATh I'HE3NHOCTh Mpecce- IlpousBozuTeJbAOCT TPyAa npeccopmuka [y, PACCIHTHIBAIOD
-@opM I' v’ yMeHbIIaTb NPOROJNKHTENBHOCTH LHKJA IPECCOBAHHS T no ¢gopmyae . - B - :
-,;_Q,Ima;;q-yge,nu_tieﬂue- FHE3NHOCTH H YMeHbUIEHHEe NPOAOJIKHTENbHOCTH Tgp = 3600 /vy -1 (ts — tow) = 3600- /7y + AT, (1.5) |
'OHKJa MMEIOT CBOM IIpefes. Kpome Toro, ¢ yseauueHHeM I'He3HOCTH rae AT — pasHOCTb HOJIESHOFC M NEpPeKpHBaeMOrc BpeMeHH OUKIa

upecc-OpMH YBENHYHUBRAOTCH NPHBEACHHELIE yapaenuu (1.2) caa-
. pMHL Y = PHBEACH 5 ypasuenu (1.2) apeccoBanns, o,
o g



S Ta6aniua 1.1, Hpogo/KuTeinbHOCTh NUKIL NPecCoBalid XapaxTepHOro
Ecaun AT B Beipaxenun (1.5) pasHa HYJ/IO, YTO COOTBETCTBYET HIRCT M3, C

IIOJTHOH 3aHSITOCTH NMPECCOBIIHUKA Ha BHINOJHEHNHH NOArOTOBHTEJLHLIX N e e e ot e

TipORONXKHUTENHHOCTL HAacTeN UBKAA

IIPECCOBRIX ONlepalMil B TeYEHHE BCEro LHKJIa NIPeCCOBaHusl, TO NMPOU3- _ _
BOAHUTE/JbLHOCTDb TPYJIEI NpeCCOBUINKA paBHa IIPOH3BOIAUTC/IBbHOCTH Onepaznasg Hﬁnegﬂﬁé Hess Gexnoe | Henepexpni-
npecca, [Iy, = I1. Eciu AT >> 0, 4TO COOTBETCTBYET MHOTOIIPECCO- BpeMs .| BpeMa Bpoun
BOMY OOCJY>XXHBAaHHUIO, IIPOU3BOJAHTENBHOCTD TPYy/Ja HPECCOBIIHKA OKa- e e e e e
XKercsl GoJiblile NPOU3BOAHTENALHOCTH npecca, [Iyy > [I. Ecom AT < Onyckanite HyaHCOHa - 8 —
< 0, YTO COOTBETCTBYyeT IIpoleccy IpPeccCOBaHUS IPH YBEJHUEHHOM FLijepiKKa 40 - — —
YHCJIe NPECCOBINUKOB, TO MNPOH3BOAHUTE/JNBbHOCTL TPyAd IPECCOBUIHKA | Tlonrem nyancoua *. T l 6
6yZer MeHbllle IPOHIBOAMTENbHOCTH npecca, M1y, < II. | lloveM M OnyCKauue BRIATRIDA: S |
. - y & TEJi
_;'_'"-HHCJIQ, OAHOBPEMCHHO OGCJIy}KHBaEMbIX [IpecCoB (K) B IIpouecce CheM H3LeaRy — L e | 10
MpeccOBaHHA, 32 CYET COBMEIIEHHS HENPOH3BOAMTENLHOH H IIOJIE3HOH [pouncrka npecc-GOpMH — — 51;3
‘HacTed IMK/A4, a8 TaKxe YHCJAO INO3HUHH H Iipecc-popM MHOTOIO3H- Y/ CTaHOBK2 SHAKOB — — 15
HUOHHHIX IIPECCOB ONPERENAIOTCA BHIPAMCHHEM Sarpyska mpecc-MaTepuaid

o K = (ta + fHe)/(th + 2"Hla) : Tu/(tnn + tHe)f (1'6) Ty == 118 o | | 40 15 | | 63

rae g — HEMPOM3BOAHTENbHOE BpeMst Hpecca, WIH HeI e p e-
KpPEHBaeMoOe BpeMs HKJIA PEeCCoOBaHHA.

- B 'nepuoA HenepekprIBaeMOro BpeMeHH MHKJa Ipecc-popma Ha
“npeece HAXOAHTCH B PACKPHITOM COCTOSIHHH C IPOCBETOM, JOCTATOUHBIM
"JUIS. cheMa OTIPeCCOBaHHHIX H3AeJHH, NPOYHCTKH Ipecc-popMul H
. BarpyskH B Hee npecc-MarepHada. D
. .--HelepeKkprniBaeMoe BpeMs ULHKJA IPECCOBAHHS BHIYHC/ISIIOT IO

 OpelT 10Ka3biBaer, Yro Ha YMeHbIUEHHE IPOAOIKHTEALROCTH
[oJe3HOH YacTH LHKJAA IPeccOoBaHHA CYLIECTBEHHO BJIHAIOT AaBJACHHE
W TeMmmepaTypa, BosjeficTBylomiHe Ha THpecc-MaTepHal. [Toatomy
uTo6h! NOCTHYh MHHHMAJBLHOH IPOJAOJIKHTEJIbHOCTH WHKJA IpeCcoBa-
gHsi, noAGHpaloT ONTHMaJiLHEE SHayeHHs AaBJACHHSA H TEMICPATypH,

Gopuyne
e b=t tupttar (1.7)

- I1pOnO/KHTENIbHOCTD  HENPOH3BOAMTEJNLHOTO BpEMEHH IIpecca,
B TE€YEHHE KOTOPOro IIYHXKEpHl Ipecca HeNOJABHXKHBI, YBeJHYUBaeTcs
'8a cyYeT BPEMEHH nojbeMa H OIIyCKaHUA INIyaHCOHa lgy, log, KOTOpOE
MPUHATO HashiBaTh HEeH3O0EeX HBM BpeEMEeHEM IHKIA
npeccoBanuf. C yueTroM HeH30€XHOIO BPEeMCHH H eI D O ¥ 3B O-
AHTeJbHOE BpeMs IHKJIA IPECCOBAHHA [y ONPEACIACTCS
" BHIpazKeHHEeM '

e ZHuthﬂ+tﬂn+t0H° (1.8
. Ecan tpx = 0, To 4nc/IO OAHOBpEMEHHO OOCC/YAKHBAEMBIX IPECCOR,
NO3HUHA H Ipecc-hPopM MHOTONO3SHUIHOHHHIX IIPECCOB PaCCHYHTHIBAIOT
no gopmysre
K == (tn + tHII)/tHH — (1 “‘}‘ tB)/tHII == ] "|" Kc: (19)

rae K, — nokasaTteib BO3MOKHOH COBMEIN2eMOCTH ITEPHONOB II0JIES-
HOH M HEeNPOMU3BOAUTENLHOHA YACTeH IHKJIA IIPCCCOBANNS, MO 3HAYCHHIO
KOTOPOI'O OLEHHBAKT JOMOMHHTEJNLHOE YHCA0 HEOOXOAHMbBIX IG3LHIH
H npecc-popM Ha npeccax MHOIONOSHIHOHHOIO [MPECCOBAHUs, 4 TaKAuC
YHCJIO NpeccoB H Ipecc-popM B YCJIOBHSIX MHOIONPECCOBOIT [IPeCit-
BaHHs.

- Ha ocnoBse ymenbmeHus v; B COOTBETCTBHM ¢ BHpamenuem (1.1}

H YBe.m{ge{mﬂ K, onpeaensemoro Bulpaxenuem (1.9}, nporuozupyercs
T¢  HUOHMs PA3BHTHSA HNPOLIECCOB CKOPOCTHOrG OPC “~Bauus.

»
. " .

obeclieYABaoIye NoNyyeHHe KaueCcTBeHHOro H3ACIAHA. |

Jus poisiBiennAs 3GdeKTHBHAX nyTell, oOecneyHBalHX passHTHe
BRICOKGCKOPOCTHOI'O  IIpeccoBaHHs, IpOaHalH3HpyeM JAaHHHE 1Ipo-
NO/KHTENLHOCTH IHKJAA NPEeccOBaNMA XapaKTepPHOro HSARJHHA, H3J0-

KeHHBe B Tabda, 1.1,

Anaau3 MaHHLIX Taéa. 1.1 ImokasniBaer, 4TO HOJIE3HOE BpeMd

ol W

MHKJa {IpeccOoBaHMA coctaBaser 34%, HenepeKprBaeMoc BPEMs —
53.3% , meuatexgoe spems — 12,7%. CnenoBaTelibHO, HAaHOOJIBIIYIO
LN NPOAOJNHKATEADHOCTH UHKJIA IPeccoBaHHMA COCTABIAET €ro HE-
IpPOH3BOANTEIbHAA YacTb. 3a CUET YMEHbLICHHsS HENPOH3BOAMTENL:
HOIO B{EMEHH [HKJ4 H ero COBMEIIeNHs ¢ NepHOJOM MOJIE3HOM HaCTH
KT8 MOMHO YBEJIHYHTL IJIPOH3BOIAHTENbLHOCTD TPYAa Conee deEM
B jiBa pasa. - _

[Ha cTPYKTYPy NEPHOACB MHKJ/A TPEcCOBaHHs CYMECTBEHHO BJIH-
A10T KOHCTPYKTHUBHLIE Uapamerpnl H3enHs, TaAK KaK OEH 06y CJAOBJR-
BAIOT PAsARYNYIo IPOACIMHTENLHOCTD onepanuil, BHNOJIHAEMbIX B CO-
OrEETCTBYIOUIME IEepHOAN uukJa. CpeaH onepanuil (tabx. 1.1), B
joJsieMbiX B NEPHOA HelepekpriBaeMOro BpEMEHIl 1IHKIA, HanGonﬂee
HnOdOKMTeNbHA ONlepalidsl YCTAHOBKH BHAKOB B TPeEcc-QopMy (35%
GOLEl APORMIKITEIbHOCTH 3TOH HacTH LHEKJA). Joaa npoacxa-
VERLAGETE HONCPEKPEIBACMONC BDEMCHH LHXJA MOKET HIMECHATHCS
E o0 aBLCUMOCTS OF H3MEHCHA Mieid pe3b0OBHX OTBEPCTHH H BHICTYNOB
5 saouMH: dus oilo Gonwge, TeM OoJiblie TPYAOSMKOCTh YCTAHOBKH

apzron B npece-popMy. AHajorvuL0o Ha IPOACJKHTEIBAOCTD He-
NepeKPLIBACMOIC BPEMEHH UHKJIA BAHAET apmaTypa H3ALARM, KOTO-
1



- Pne. 1.3, --,Hria'rpamma'“ NEPHOJCB zig:o lﬁgéc%;fggzﬁmg I;I}Bil}iii ?Igﬁ

- LMKJ2 DpecCOBaHHA - . [IPeccOBKaMH "
:;pyfq’-;_-;---_Tp,e__6ye*:ca‘j;f}ﬁ__ycraﬂasnﬂﬂaTB- B 1npecc-PopMy NPH BHIIOJHEHHH
Kaxcioro nuxJa npeccoBatus. Ilpy oTcyrerBun apMartypsl, pe3b6oBLIX
‘OTBEDCTHH 'H BLICTYNIOB B M3JEJHH OTNAajaeT HEO6XOLHMOCTH ycTa-
‘HAB/IHBATD', De3bOOBEIE . 3HAKM U apMarypy B mpecc-bopMmy, COKpa-
IXaerca’HeNPOH3BOAHTE/NbHOE BPEMS LHKIA YBEJIH‘{I—IBHE’:TC;I poOH3-
BOAUTEILHOCTD ./ IPECCOBAHHUA. ' ' Y MEHbIUEHHE NPOAOJIKHTENbHOCTH
TI0OIE3HOH | 9aCTH - IIHKJA TaKXke 3(p(peKTHBHO BJHSIET HA NOBHILIEHHE
UPOU3BOAHTE/NBLHOCTH. TPYAAQ, TaK KaK JOJs IHOJE3HOIO BpeMeHH
INUKJA . TaKXe 3HayuTeJbHa. . | -

© Hrofbr ONpeNeMTh yTH COKPALIEHHsS NPOAOJKHTEABHOCTH NOJIe3-

~HOro nepHoja UHKJA IIPECCOBaHHA, PACCMOTPHM AMarpammy Ipolec-
_COB, TNIpOTEKAaIOMHX B 3TOH yacTH uukaa (puc. 1.3). dra auarpamma
TIOJTy9€HA ONBITHBIM AYTeM. 3/1eCh TeKyuecThb IIpecc-Marepiana, GHKCH -

PyeMas HacToTOH OOOPOTOB MATpHUBI 1, NOKA3LIBAET XapakxTeplibie |

- YHaCTKH Ipouecca B TeYeHHE BCEro UHMKJ/IA NMPeccoBaHUA T,. Touka A
COOTBETCTBYeT MOMEHTY KacaHHs IIYaHCOHA C npecc-MHaTepHaJmM.
‘Ha yyactke A5 NYaHCOH JABHT Ha NpPeCC-MaTepHas H 3a CYET YBEeJHYI-
BAOMUXCH. CUJI TPEHHS] YHCJO OGOPOTOB MATpPHUBI najgaer. Touka b
COOTBETCTBYeT Haually nepexoja fIpecc-MarepHala B B3KOTEKyyee
cocroanue. Ha yyactke BB sa cuer ypeayuuBaiomeiics TeKydecTH
Ipecc-MaTepHala M yMeHbLUEHHS CHJI TPCHHsS IIyaHCOHA H Ipecc-
MaTepHaJia YHCJIO0 0OO0POTOB MaTpHUbl yBeanuuBaercsi. Ha ygactke Bl
- HHCJIO -‘hf'OGQpOTOB"’Htma’rpnum HE H3MEHACTCA, YTO CBHIAETE/JbCTBYET
O-ITOCTOSIHHOM 3HAY€HHH CHJI TPEHHs! B NJIOCKOCTH KOHTAKTA MyaHCOHA
4 Tipece-mMaTepHaJsa, CJeNOBATE/NbHO, Ha 3ITOM YYaCTKe TEKyYeCTh
Hpecc-MaTepHasa MMeeT IIOCTOSTHHOEe 3HAYeHHE, COOTBETCTBYIONIee
neprofly ero nuacrukauuu. Touka I” puarpammel cbommcmye'r
E;giféfkr})éﬁgag:na; OTBEpXKIEHHSI INipecc-marepHata. Ha yuactke [ [
O cnﬁ'rOeB MaTpHUBEl YMEHbIUAETCHA BCJAEACTBHE YBEJHUYHBA-
Cona oa ooy npq;l:xﬂ B IIVIOCKOCTH KOHTAKTA JIpecc-MaTepHaJa H nyan-
Sona 9a cier POHGXOAAILErO OTBEPKACHUS npecc-MaTepHasa. Touka [l
HOUIEEILIBYCT OKOHYaHMIO Ipouecca oTBepJeBaHHsl Npecc-MaTepuadna,

H 34 cyer NpeAedbHOro 3Haueduss CHJI TPeHHH INyaHCOHA. M Tpece-

MarepuaJia BpalleHHEe MaTpHUbl pekpaiaercs. HacTh KPHBOH JHar-

pammul AB5BIT uan coorsercrByionias el abcuucca bl usobpaxaer
NPOLOJKHTEILHOCTh Hponecca (OPMOBAHHA. Y4YacTOK KPHBOK AHar-
pammul A5 B wiu coorsercrByomas emy abcuucca b.8; noKaseBaer
IPOJOJ/LAHTEALHOCTb TIpOLecca pasMAryeHus npecc-Marepualja, adc-

- umcca puarpammbl Byl'y ~- HPOLOJIKHTENbHOCTh IIPpOHEcCa NMJacTHKa-

NMH Iipecc-MaTepHana. ¥Ydactok [ [ HIK COOTBETCTBYIOIASA €MY
a6cnucca [/l usobpaxaeT HPOACJKHTEAbHOCTh INpolecca OTbepAe-
Husl npecc-marepuasa. ONBIT NOKasbiBaeT, UTO €ro IPOROJIKHTC/Ib-
HOCTb yMEHbIUAeTCs [IPH HCNOJIb30BAHHM METOJa NpeccoBaHus C IIOA-
npeccosxoi. B 1iponecce moanpeccoOBKH yAassaloTCH rasht H3 dopMo-
ob6pasyomell moJoctu npecc-popMbl, 4YTO CIOCOOCTBYET YCKOPEHHIO
mpouecca OTBEDAEHHS IIpecc-maTepHaJdaa. . - "’

Ha puc. 1.4 nokasana juarpamma Ipouecca npeccoBaHus ¢ JBOH -
HOH mOZNpeccoBKoi 1161, cyluiocTe KOTOPOH COCTOMT B CJELYIOLIEM.

B .mepuox nJacTHKaLHH Tpecc-MaTepuaja NYaHCOH OT HCXOIHOro

MOJIOXKEHUS NOAHYMAeTcs Ha BeJHYHHY A; H BO BpeMs NOANDPECCOBKH
HaXOAHTCSI B 9TOM noJioxkeHHH. I'a3pl, HaXONsLIHeC NOJ AaBJCHHEM
B (popMooGpasyioLieM rHesjie npecc-(popMbl, BHIXOAAT B OKPYKAIOULYIO
cpeay. [locie OKoHYaHMs NOANPECCOBKH IYaHCOH BO3Bpalllaercs
B HCXOJHOE INOJIOXKEeHHe, a 3aTeM HauKHaercsi JHONpeccoBKa, KOTopaf
NpojoJKAeTess IO Hagasaa BTOPOH NOANPECCOBKH, NPOHCXOASIIEH
aHaJorHYHO neppoli. B Hauase NONNPECCOBKH JaBleHue (opMOBa-
HHS Pgp, NepelaBaeMoe IYaHCOHOM Ha pecc-MaTepuald, NpepH-
BAeTCsd, 4 B HauaJe JONPEcCOBKH OHO CHOBA BO30OOHOBJsETCH. -
Uro6sl  YMEHBIIKTL NPOAOJMKUTEIBHOCTD  (OpMOBaHHHA, IIpH-
MEHSIIOT INpelBapHTeNbHBIH TIJMyOOKHH NOJOrpeB Ipecc-MarepHada,
yMeHbILAIOLLHE Nepuo ero pasmsiruenss (abeuucca bB,; Ha puc. 1.3).
loBoasi NOArOTOBKY Ipecc-Marepiiaja X0 COCTOSIHHS TEKYYeCTH,
coorBercTeyiomeil Touke B (puc. 1.3), MH NpHOMHKAEEM HOPOUECC
npeccoBaHua K YCJOBHAM, aHAJOTHYHEIM JIHTbIO IIOJA JAaBJEHHEM,

H yMeHbIIaeM NPOAOJIKHTENbHOCTb (BOPMOBAHHI. o
[IpOJO/IKHTENbHOCTh HENPOU3BOJHTEIbHOH 4YacTH HHKJA TPecco-
BAHUSI MOXKHO YMEHbIUIHTb, IIPUMEHAS pa3/iNuHble CPEACTBA MEXaHH-
saunH PYYHLIX onepauuii. [ijsi yJaneHusi H3JeAHH M3 MPecC-QopM
IPOKO HCIOJIL3YIOT LIPHCIOCOOJICHHS B BH/E BHJIOK, KOTOPLIC B yCJI0-
BHSIX MHOTOTHE3JHHX Npecc-popM B pacuere Ha OAHO H3JEJNHE 3Haul-
TeJLHO CHHIKAIOT TPYAoceMKocTb onepanui. [lpu u3roroBieHHH H3Je-
Juil, nMeoulux pesb0y, IPUMEHSIOT NPHCINOCOOMeHHda AJdA CBHHYHBA-
HMSI H3QeMHfi ¢ pe3bOOBLIX 3HAKOB Ipecc-QOpMBl HJIH Pe3bOOBHIX
3uaxsB ¢ uapeauii. JLas u3roToBJeHHS H3JeJHH ¢ apMaTypOH HCIOJIb-
3yI0T CLeMHEIE Ipecc-QopMbl, apMaTypa B KOTOPHIX yCTaHaBJIHBAETCH
sue npecea. Haubosee spauiresahHO COKPAllaeTesl HENPOH3BOAUTED-
HOe BieMs IHKJ/a 11peccoBaiiis H yBeJHUHBAETCsl MPOH3BOAHTENbHOCTD
NpOLCECOs IIPeCcCOBAHHA HA OCHOBE CO3/aHHS CPEACTB MEXaHH3AlHH
H COBMEL[CHHA HelPOM3BOJHTENbHOH M INOJE3HOH 4YacTed UIHKJA
npeccoBatius. | -- '
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1.3. HUsroToBnetue nagenni
U3 NAACTMACC fIMTLEM NOJA AABNGHHOM
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_AapJeHHeM H3feJHfl H3 TEePMONIAacCTHIHMX MarepHaiacs [16] saxiw-
waercs B caepyromeM (puc. 1.5). B Oynkep 5 sacmnalor rpanyJaupo-
‘BaHHHR Marepuail. Uepes mosupywoilee yCTPOHUCTBO 6 OH NOCTYyNaes
B DHIHHAD 8 ¢ oGorpesaTeJbHbIMH 3jemeHTamMH 9. Temneparypa
‘MaTepHana B IWIHHAPE NOBLUNAETCA OT HayafAbHON HAa BXOZE [0
8aZaHHOH 'TEXHOJIOTHYECKHM pEeXIMOM Ha Buixoje. HHKA JuTbs
‘HAYHHaercs ¢ SAMBIKAHHA MOJBHMIKHOK INOJOBHHH ¢opmel I2 ¢ Be-
‘noaBrKHOA 3. COMKHYTast popMa CIKUMaeT HPYKHUHE 4 M NPHMEKACT
Kk conay I0. B sror MoMenT naynxep 7 noj nasiennem (g0 200 Mlla)
_BHPHCKHBACT paciJas B oXxJaxzaaemyio ¢opmy. Temneparypa dopmut

N Z J ¢ 5 6 7

1 12 11 10 9 8

‘PHe, ] 5 Iflﬂksi;di*crmezm'e H3jennd n: ’ I
. 1.D. 1Y H3 TEePMONMAACTOB cnocoboM JHY n
AapfheHueM . . | P on IR TOA

BHAYHTEILHO HHIKE TeMIIePAaTYPH paciliiaBa, MO3ToMy Macca OnicTpo
OXJlaKJaeTcs M 3aTBEpAeBaeT, yMcHblIasch B o6beme. B pesyustare
B popme oOpasyercss HeaHAUUTENLHOE 1IPOCTPaHeTBo. s sanoauenus
€ro MJaacTMaccof, a TaKxke AJ1a NpeloTBpalleHHst BHITEKAHHs pPacil/iaBa
H3 (QopMH IUIyHXKEPOM 7 B TeueHHE HeNPOAODKHIE]bHOIO BPEMEHN
OOANEPIKHUBACTCA AABJIEHHE. ITOT MEPUOJ, BPEMEHH TNPURSATO Ha3HBATH
BHAEPXKKOH HOJ JZaBJeHHEM 3areM NIYHKED 7 OT-
XOIUT BNpaBO, H M3 3arpy3ounorc {ydkepa & B MaTepHAILHUbI DH-
JHHAD NOCTyNaeT HOBAS MOPUKSI MaTepnana. Pacnnas B gopae 0xaa-
XHAaercA JO NOJHOTO 3aTBepAeBarisi, NPOJOJIKHMTEILHOCTE KOTOPOIo
8ABHCHT OT BASKOCTH PAacILIaBa M TOMIMHL CTEHKM OTIMBKH. [10TOM
NOABHXXHAA NOJOBHHA (GOpMH [2 oTxoaur sJjeBo. PopMa pasMil-
 Kaercs. HenoasuxuHasi nosoBMH2 NoJi JieKCTBHEM CHATHIX APYRUH A
TOXKe nepemelniaerca BJeBo Ko yrcpa [I, B AMTRUK 2 OTPLIB2ETCR
- or conna 10. llpu paabHelmeM IepeMemiedud OOABHKHON HOJICBTHLL
,. ;ngr;{sgngciolynopa I popma 1OJHOCTHIO OTKPLIBAETCH H OTIHBKR
. JIuTee peakTonnacros. JINTLE NOX faBJAeHHEM M3MCAMT B3 DEAKTO-
NJJACTOB OCYHIECTBNSNETCA NO aHa/JOFHYHOH CXeMe, HO CYIIECTBEHHO

OTJIHYACTCH TEXBOJOMHYECKHMH DeKHMaMH, OCYC/IOBJICHHLIMH CBOH-
aMH DEAKTOINIAcTOB. PeaxromiacTHl IpH Har"eBauHH DCPEXORAT

... Jlnrbe TepmonnactoB, CymHOCTL cnocofa AUTbS MHOX

B BI3KOTEKYydYee COCTosiHHe. B oTynune OT TEPMONJIACTOB B HHX OAHO-
BpEMEHHO NpOTEKAaeT XHMMHUYeCKasd peaKuUHa C o0pa3oBaHHEM CTPYK-
TYphl, COOTBETCTBYIOIIEH Mepexody MaTepHala H3 BSI3KOTEKYYero
B TBepJoe cocTosinne. FiamensiioTcs BCe cBoficTBAa MarepHaJja, B TOM
qucJie BSI3KOCTb, KOTOpasi MO MCTeYEeHHM ONpeAeJIEHHOro BPEMEHH
(T. e. IO JOCTHIKEHHH OMNpEJeJEeHHOH CTEeleHH NPOTEKAHH peakLuH)
HAYMHAeT HITEHCHBHO BO3pacTaTb. JTOT IEPHOA BpeMEHH NPHHATO
HAa3LIBATh BpeMeHeM NJAaTO BABKOCTH, BpEeEMEHCM

xusuHecnocob6unoctH [5l
Bpemsi maTo BSISKOCTH CYUIECTBCHHO SaBHCHT OT TeMIepaTypH

MaTepHa/a, yMeHbIlasich ¢ ee pocToM. TO/IbKO B TEUCHHE STOIO Bpe-
MCHH MOJKHO OCYLIECTBJSTH I/1aCTHYECKOE AeOPMHPOBAHHE MATEPH-
ajia H GopMooGpa3oBanue H3AEIHH.

Hcxonss H3 CBOHCTB PEAaKTOIJIACTOB BCe CYLIECTBYIOMIHE DPa3HO-
BUAHOCTH TEXHOJOTHYECKHX CXeM chocoba JHTbs NOA AaBJCHHEM
BKJIIOYAIOT B ceOd ciejyloliHe olepanui: nepexo[ MarepHa/a B BA3KO-
TeKydyee COCTOsIHHE IIOCPEJCTBOM Harpesa (nyacTuxauus), AepopMH-

‘poBaHHe MaTepHana AJs (OPMOBAHMS HM3JIeJIMH B TEUEHHE BPEMCHM,

MeHbIIero BpeMEeHH IIJIaTO BA3KOCTH (BNPLICK — 3aIOJHEHHE dopmBl)
M BBIJEPKKY OTGOPMOBAHHOIO H3AEJHA IIDH IOBLIILIEHHOH TemIlepa-
Type B TeueHHe NPAKTHYECKH IOJHOr0 NPOTEKaHHA pPCAKLHH OTBCP-
neHUs (BLIAEPIKKY HOJA HaBjeHHEM H BBHIACPKKY Ha OTBEp AeHUE).

B pactosimiee BpeMsi B INPOMHIUJIEHHOCTH DPaCNpOCTPAHEHBI HE-
CKOJIbKO Pa3HOBHAHOCTEH TEXHOJIOMYECKHX CXEM JIHTbA noji, JaBJie-
HHEeM PEakKTOINJacTOB, KOTODHIE Pa3aHYaloTCa MEXAY cobo#l cnocobaMHu
H CTENeHbl0 HarpeBa MarepHaja, a TaKxe CHocobaMH BBOAA MaTe-

pHasa B ¢opMy H IOCJEAYIOUIHM €ro ¢dopMOBaHHEM.
B oTeyecTBEHHOH [POMBILIJIEHHOCTH CIOCO0 JIHTbS MHOJ HaBJICHHEM

[epBOHayaJbHO GblI OCBOEH Ha O0OOpYMOBaHMH, NPHMEHABIICMCR
NpH IpeccoBaHnH. Brioc/eacTBHH OO CO3AAHO crelHadu3KpoBaHHOE
npeccoBoe o0OpyAOBaHHE AJAA JHTbA IOA napJeHHeM, a B IOC/E-
BOCHHBIE M'OXBI IIOSIBUJICS] HOBBIH BHA 060pyAOBAaHHS — OJHO- H MHOTO-
HO3HUHOHHEE MALIKHB], CYLIECTBEHHO OTJIMHYAIOI[Hecs MO CBOEH KOH-
CTPYKIHH OT IPeccOBOro 00OpYyAOBaHHUS. OfHako CyuiHOCTb MEPBO-
HaYaJbHOTO Clocofa JIMTLS II0J AaBJAEHHEM COXpPaHHJIach HQ HACTO-
siIIIee BPEMS. _

Ha puc. 1.6 mokasasbl pa3sHOBMAHOCTH TEXHOJOTHIECKMX CXCM
ANTbSl NOJ naBjendeM peakromsacroB [5]. Karoroiaenue H31eanl
no cxeme, u3oOpaxenHod Ha puc. 1.6, @, 3ak/a04aercs B CJACAyIOMEM.
[fopuusa nopolukooOpasnoro marepHadsa, HaxoAsaIascss NMPH KOMHAT-
oil Temrceparype T, mocje HojaLeMa nopuins J MexanusMa A03H-
HOBKH CTeKder B KaMepy Harperoro ssekTpooborpesareneM 9 A0
remnepatrypsl Tny JIHTLEBOIO (MaTepuaabhoro) umaunxpa I. llpu
IBHIKEHHH JIHTbeBOTro nopiuns 2 pneped (MO3HLHA {[) marepuan
VIJIOTHSIETCs], 3aTeM MOPHICHb £ OCTaHaBJAHBACTCH, IpoJoaXKas OKa-
3LBaTh JAaBJeHHe Ha MatepHas. Marepuan Harpepaercs 3a CHcT
rensionepefayy OT CTEHOK LHAMHIPA U IePeXOMHUT U3 TBEPAOTO B BAIKO-
rexyyee coctosinue. llox JnasJjenneM INOPLIHSA 2, KOTOpHIH BHOBb

5



5 \ ' K \gf:;;‘\"i': - . —— \4"'
' ZIN4 N R L REN N NN N/ /
e N | SR ADweman, N
COISFERSWAN e see T N
| f Qm' ’ N | REIYTE ERIRO00] %g‘

1. "!“
2
7 \ .
24N
ZN

w/y AN -TFAN 1. - \
NN NP

2R 1 =
o \\\\ﬂé’; NRAN NN
Eao=r == =
' A
1. 12 L Y " % i

_‘..-"f "__.'-. ' :' 1 F
/ i ' ' o 4 : 2 -
!:. / ¢,
N B q"
.i"'IIIF r}‘I_‘"“ " l

*¥ lﬁwy
253423 22 21 20

Pac. 1.6. MsrotoBaenne H3jeJHi H3 PEaKTONRACTOB JHThLOM
Nox AasJieHHeM: g —— (e¢3 OpeRBapHTEAbBHOro noxorpesa Ma-
TepHaJJa C yAaJeHdeM npecc-ocTarka loc/e KaxAoro LHKAA
dopMOBaRHA; 6 — C NpeABapPUTEJLHBIM IICHOTPEBOM MATepH-
ajla H YA4JNeHHEeM HPecc-0CT3aTKa NoC/e KaXN0I0 HKAa npec-
COBaHHs, 8 — §e3 yJalleHHs Npecc-ocTaTKa; ¢ — HpH cMmeule-
HHH OTBepiHTeNsl B JIHTHHKOBOHK CHCTEME (POpPMH

HAYHHaeT NepeMemaTbesi, PACIIAB M3 KaMmeph! JATbEBOrO HHIHHAPA [
yepe3 JHTHHK 8 BHIAABJAHBaeTca B 0GOPMISIOILYIO MOJNOCTh 7 (OPMEL
HarpeTon sJeKTpooGorpesareseM 6 Jo COOTBETCTBYIOIIECH TEMIIEPATY phl
¢dopmoBanna pacnnasa Tg,, HPHYEM J10CJA€ OKOHYATEILHOID 3anoJ-
HeHHs [OJIOCTH 7 HeGoJbpllas yacTh martepHana (1o 3—7% OT Macchl
NOPUHH) OCTaercs B KaMepe. ITy OllepallHio Ha3HBalOT B I P H-
CKOM, HIH B8aNOJHEHKWEM (QOpPMBH.

~ Caenyromas onepausg — BH A €Pp X Ka NO L fAaBJeHHe:n,
BO' BpeMs KOTOPOH JINTHEBOH NOPIUEHb Z IIPOROJIXKAET OKA3BIBATH
Ha pacnjiaB B Kamepe AaBJedHue, nepejawmeeca B OpOpMIASIONYIO
nojocrs 7. B TeueHue STOro BpeMEHU PacnjaB NPOROJANAeT Harpe-
BaTbCsA, H BCACACTBME HArpeBa B HeM HayHHAeT HHTEHCHBHO KO-

TE€KaTb peakuMsa oOrBepAeHys. TaK Xxagk veMoeparypud UHJAHHApA'
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i PopMul NpsMepBo ORHHAKOBH (T'y, #¥ Tg), TO CKOPOCTb NIPOTEKAHUA
peaxiMH Kak B OT(OPMOBAHHOM H3IEJHH 11, TaKk H B OCTaTKe Mare-
prana I0 NpaxTHYCCKH OJHHAKOBA.

[fo HcTeucHKH BpeMeHH BBIJIEPXKKH IOJ AaBJ€HHEM, KOorja marte-
pUaJd  yae [OOTepPsJ CBOHCTBO TEKYYeCTH, HAYHHAETCA CJEAyIonlasd
ouepanis — BHAEpHM xa HA oTpeprenHe Ilpu 3TOM
AHTHLEB0H NooUleHp 2 yXK€ He OKasuBaer JaBJIeHHss Ha Marephall.
Ilocae 3aBepuieHHsi peaKUWdH OTBEDUEeHHA HadHHaercs onepauus
Kssaeyenuns nageans Il [lpu stom AHTbEBOR NoplIeHb 2
HAUlHGeT JepeMelarbes B HCXOJHOE NOJIOX(eHWe, yBJekas ¢ COOOH
oCcTaTOK ofBeplenmiero marepuana I0 ¢ AWTHHKOM. B Konme Xoza
nopias 2 ocratok matepHasa /0 cHumaercsi ¢ J1asa, BHRIIOJHCHHOTO
5 HOpLIHe, ¥ yHajfercs depes OKHO [2 B LuJAMHApe [/ MEXaHH3MOM
c6poca 13. [locae 3Toro (MIH ORHOBPEMEHHO C 3THM) HOJY(POpMHI 4
i 5 pacKphIBalOTCS M rotoBoe Msfenue /] BHTAJKHBaeTCs H3 0pOPMIIA-
joed NoJocTH QOPMEI. _ _

Bapuadr iHTbhA NOJ AaBJEHHEM PeaKTOINACTOB, OCYIEeCTBJIseMBIH
/(0 TeXHOJIOTHYecKofl cXeme, moKasanHod Ha pHc. 1.6, 0, orauyaercs
OT NMpeAbIAYeR CXeMBl TeM, 9T0 MaTepHall mepel nojaded B LHAHHAP
peABAPHTENBLHO NOJOrpeBaeTcss TOKaMH BEICOKOR 49acTOTH JO TeM-
nepatypsl, Menbiied Ttemneparyph GopmoBaHHA (Tn n < Top)-
BesieicTBHE 9TOrO NPOHU3BOAMTENLHOCTh Mpollecca YBEIHUHBACTCH,
TaK KaK K3 UM K4 HCKJAIoYaeTcs BpeMs nporpeBa MarepHania J0 BA3KO-

rekyuero cocroguusi. Ilpn sToM gem OaHKe Ton K Typ, TEM OosipluEE

coxpaileHHe HHKJa ofecrneddpaer 31a onepanus, o BpeMeHd COBME:
HieHHAa® C paccCMOTpeHHLIMH B cXeme 1.0, @ nocnefoBaTe/IbHLIMY
onepanuaMH, [IpeaBapuTesbHHH MOROTpPeB MarepHala obeciedH-
BaeT TaKike CHHiKeHHe TpefyeMOoro JaBjicHHS B Kamepe Ha CTaJnu
BHPBICKA H yJy4lleHHe BOCIPOH3BOAUMOCTH KOHTYPOB H baKTypH
TOBEPXHOCTH U3JIeJIHA C/NOXHOH KOHQHIYpalHH.

Jizisi mpelBapUTeNbHOrQ NOJOrpeBa MarepHalla KpPOME TBY wuc-
OMTB3YIOTCA TepMoOmKadbn H Apyrue cpeactea. Ha padHeHd CTaaHH
APOMBIIIERHOrO OCBOGHHS [PEABAPHTENbHBIH NOAOrpeB IpPOH3BO-
GUACH BHE AHTLEBOM MAIIHHEL

Patora GO TeXHOJOrHYeckoll cXeMe, MOXa3aHHOH Ha pHC. 1.6, 6,
LaRIu0daeTes B cneayioneM. Tlopuus peakromiacra B BHAe UH/IHHAPH-
Lecrof Tubnerkn /6 moMeiiaercda ua jABa poauka 1§, asiasiomuecs
siexTpofamy rereparopa TBY. OxnospeMeHHO € fofavyel Hampsxes-
{4y DOJHKH HAYHHAIOT BPAWATbCsi, NPHBOAA BO BpaleHHE H Ta-
“oievry 16, dro ofecneunBaetT paBHOMEPHOCTh €€ NPOrpead. Ilo oxOH-
JauMY NOJOTDEBA paccTosH¥e Mexly POJHKaMH J5 yBeJHUHBAETCH
. ruGeTKa NAajdeT B 3arpys0dHoe oTBepcTHe HMJHHADA 14.

()6beM MaTepHada, HaXoAdllerocs B WHJINHADE, NPERAIIAET ob6beM
LemdBKH TGIDKO Ha He3HAUHTENbHYIO BeJHUYHHY (ocTatok). B coor-
SoPOTOHE ¢ STHM MAaKCHMaJIbHas MPOJOJIKHTENbHOCTh NpeCnBaHHMA
saroniiana {OCTaTRa) B DMAKHApE NpakrHYeCKH paBidad OpOdO/IMH-
aocrs WHKaa Haroropaenus naneaus. [IpeasapHTesibHBK NONO-
aureoiala OCyiCtsSICE BHe, HHJAHHIPA.

- i"l.*""..
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TexHosornyeckasa cxeMa JIHTbS NOJA JAABJIEHHEM, H300p axkeHHas
Ha pHc. 1.6, 8, ofecrneydBaer IIHEKOBYIO IUIACTHKAUHMIO MarepHaia
H OoT/iHYaercs OT JBYX HPeAblAyLIMX TeM, Y4TO OCTaroK MarepHaja HE
H3BJeKaeTcsl H3 LHMJKMHAPA, a NPOAABIHUBAETCH B JIHTHHKOBBIC KaiaJb!
1 0hOpMJISIOLLYIO NOJOCTD (GOPMBI B CJIelyIOLEM LHKJIE BMECTE € HOBOH
HOLaHHOH B MJAHHAP nopuueii. B atom ciryuae Tyg H T'yn AOTKHEL OBLITD
cymecTBeHHO HHMe Tgp, 4TOGHl OCTATOK OT NOPLHH NPEARAYINEHO
NHKJIa COXPAaHsJ TeKydyecTb BIVIOTH JO 3aBeplUeHHs ONepalli BIIPbl-
cka B mocjeayioumeM nukiae. das Toro 4ToObl JOCTHYD 3HAYHTEILHEOTO
pasjauyusg Tpy; H Tp, HE0OXOAUMO TENVIOH30JIHPOBATH LUJIHHAD OT
¢opMbl BO H30exaHue NpexaeBPeMeHHOr0 OTBepAeHUA OCTaTKa
B Kamepe nuauHjpa. Heobxofnmas pasHOCTb MEXIY Tyn v Ty obec-
eyHBaercs TeM, YTO IHJIHHAD WU OJHA H3 noJypopM KOHTAKTHPYIOT
TOJbKO BO BpeMs ONepaluil BOPHICKA H BbIAEPXKKH NOA AABJICHHEM.
Bsiaronaps 3TOMYy HOAIBJISAETCS. BO3MOXKHOCTb CO3/aHHS MHOT'ONO3H-
MHOHHBIX MallMH. B 3TOM cJyyae OJHH LHJKHJAD OOCHyXHBaeT He-
CKOJIbKO (bOpM M He NPOCTanBaeT BO BpeMs onepalHi BBIJEPKKH HaA
oTBepleHHe, PAacKphTHsA (OpMBI, H3BJeueHHd H3AC/HA, YHCTKH
H CMBIKaHua ¢opMm.

Tsi 3T0H TEeXHOJOTHUECKOH cCXeMbl XapaKTepHO TO, 4TO MaTrepHa.

HarpeBaercs nepej BIPLICKOM B (pOPMY HENOCPEACTBEHHO B NUJIAHIDE
3a ppems, ropasjo Oojbiuee, YyeM BpeMs OJHOro LHKJA. B coorBer-
CTBHH C 3THM 06beM MaTepHala, HAaXOAsIIErocs B LHJHHIpE, B 3—
‘b ‘pa3 mpesuilaer 06beM OTIHBAEMOro H3JENHA. BMmecte ¢ TeM Tyg
H Ty DOJXKHE! OBITh TAKHMH, YTOOBI BpeMsi [J1aTO BASKOCTH MarepHaJaa
6ulto Gosbllle, YeM CyMMapHOe BpeMs TpeX — ISTH UHKJOB.
- TlnacTuKauusi peaKTONJacTa, OCYUleCTBAseMas B LMJIHHAPE 1O~
CpeACTBOM IIHeKa, 3aKJIo4Yaercs B CJEYIOIIEM. MarepuaJj, nocryra-
jomu it u3 6ynkepa 18 B muiaHHAP I7 B BH/le NOPOIIKA HJIH Tpaly/iTd,
momajgaer B KaHal 19 mHexa M TPAHCHOPTUPYETCS B MEPEAHION0 COILIO-
BYIO yacTb LHJAHHApA. MarepHuas nporpeBaercs Kak 3a CHeT TEILIO-
OPOBOJHOCTH OT CTEHOK LHJIHHADA (3JIEKTPO- HJIH KU IKOCTHBIH 000-
I'peB), TAK U 33 CYET AHCCHNATHBHBIX TeNJOBbIAEJNIeHHH (npeBpauieHne
‘MeXaHHYeCKOH pa6oTH AeOpMHpPOBaHHs MaTepHana B KaHalje HeKa
B remno). o 75% o6wero Teruia, MOABOJAHMOrO K MarepHaly, MoJy-
 gaercs 3a CueT QHCCHMIAIHH MeXaHH4eCKOH SHEPTHH.
 Kpome ninacTHKaIUH H BIPbICKA ITHEK BHINOJIHACT GYHKLHH JaBJie-
'HMSL Ha MaTepHasJ, HaXOJAAIIHHCHA B dopmoobpasyiouied MOJOCTH
popmet. Iluka BaynHaeTcsl CMBIKaHHEM MONBUKHOH NOJyQOpMEL C HE-
nonBuKHON (rmo3. [). 3areM macTHKaUHOHHBIH HUJIHHAP CO IIHEKOM
mepeMeniaeTrcs BIpPaBO JAO KOHTakra comia ¢ JHTHH KOBOH YacCTblO
dopmbt (03, ). TIpu ABYKeHHH IUHeKa BHepeji NMepef HHM pasBH-
Baercst JaBJjeHHue, obecnedHBarollee 3anoJHeHHE opopMasIONLEH I10-
JIOCTH- GOpMBI. JTO 2Ke JlaBJeHHe BHI3bIBAET oOpaTHOe TeueHHe Mare-
pHajla: M3 COIVIOBON YacTH Mo BUHTOBOMY KaHaJy INHEKa B HampanJe-
HUW 3arpy3o4yHOro OTBEpCTHSA nuaungpa. Ilostomy TOJMIBKO 4acTh
FOTOBJIEHHOrO K BIPHICKY Marepuaja nomagaq  ¢opmy. HeboJb-
wue KOJIHYeCTBO MarepHajia, ocTaslleecsl lepel _ieKOM MNocje 3a-

1R

~osenus  (Qopmm, ofecneddBaer nepejady Aab/lenud b odopMas-
WILVIO NoNocth (QOPMBL B Tedelke ocJielyiomed onepaunuid — BH-
JepykKn nof Aasienitem. llocae 310l oMepalMy AaBjeHHe IIHEKa Ha
viTepHad [peKpaulaercsl B RauyiHaeTCsi BBIAEPXKA Ha OTBepJeHHe.
i peyclile Gllepalilid BLIAePAKE 1 NMOCACAYIOMMHX ollepalitil == pac-
EpoiTHA (HOPMEL H BHITANKHBARHA U3 HEC roTos0ro HUsgelina — MeEXa-
Gl [LTACTHKALHMH i BOPBLICKA OTBOAHUTCA OT (OPMKI (noa. I11).
MoMeHT OTBOAS MeX AHH3MA [IacTHKAalHK BIIPHICKA YCTaHABJIHBACICH
raK, yrob6m CBeCTH K MHHHMMYyMY Harpes comia OT hOpMBl, KOTOPHIH
MOMKET NPHBECTH K NpexeBpeMeHHOMY OTBEPACHHMIO MaTepHasa
8 BhisGoHOM Kanage comya. C BHAEPXKKOH Ha OrsepAeHHE COBMC-
Meda onepaltid lAacTiKaUpM: nocje pasolbmenns conda H bopMH
JLifeK NPUDOAMT BO BpalleHke M HAuMHaeT TPaHCIOPTHPOBATD 1po-
rpeBaloiMics  MarepHald B CORJIOBYIO 49acThb KaMepbl UMJIHHJPA,
{de DAsBUBACTCA AaBJieliHe, JOCTATOYHOE AIA CO3AAHMS OCEeBOro ycH-
aust, pepemeinamowere wHex sJaeso. llocne Bakomaenud NOPLHH
rpedyeMoro offneMa bpallcH4e [IAeKA [peKpallaeTcs. Ecnu Bpems
CracrHKALRY OKA3HiBAGTCA WaMHOIO MeHblle BHJEPXKKH Ha OTBEp-
nelne, TO JJIS CBESHHST K MHMHMYMY npeObiBanHsA MarepHana
o PONAOBOR TactTH WHVIHHADPA MIPH nopuilieHHOA T NMACTHKAIHIO
L RUAIOT © 3aNasficiBalAeM M0 OTHOIICHHIO K KOHIY BRICPXKKH TOA .
pauieHMeM, TakK 4YroOsl KOHell IUIacTHKauHM{ coBnajal c KOH LIOM
ShiACDPHKE Ha OTBepiKAedHe. _ ,

Tak Kak ofbeM KaHajla HapesKd LIHeKa cocTaBJjser OOH4YHO OT 2
30 5 o6beMoB OTJHBKH, TO COOTHOLLICHHE MEXKAY Ton 8 Tgp Onpesie-
AHETCH TEMH @e napaMerpaMmd, 4ro H paHblIe,

Ma relMal b 0beM OTJIHRKE B JaHHOH cXeMme orpaHnueH Maxch-
MAJILHO BOSMOMXHBIM OCEBBIM liepeMelileHHeM ILIHeKa, KOTOpoe, Kak
PARHJIO, He NPeBHMiaeT ero YTPOeHHOTro AHAaMeTpa. PasHOBHIHOCTD |
verona JUThA MOA IaBjeHHeM, TAaK HasbiBaeMast HHTpPY3H3H,
O3EONSeT HATOTaRAMBATh OTJIHBKHE o6beMoM B 10—22 pasa 6OJIBIINM,
qev B npepblIymell cxeme, Npd feX JKe pasMepax LIHCKE [5]. TIpn
FHIPYSHH OCHOBHOH 0GbeM moJIocTH (OpMHL 3anoJHAeTcs HE 3a cuer
OLEBOTO HepeMellleHHA, a 34 cueT BpalleHHdA IIHEKa. ~

[Tpouecc KHTPYSHH 3aKMIOYaeTCs B caefyiomeM. B konne uMKia
((HeX HAXGLHTCS B KpaiiHeM mepenueM nmoJioxeHuH. Ilocae cMulkalii:
$hODMBEl M . YCTAHOBJIGHHA KOHTaxTa MeX1y MeXaHH3MOM BOPHICKA
1 opMOM HaudHaeTcsl BpalleHHe IIHeKa. TpchnopTpremmﬁ HIHEKOM
0 UIACTHUNPYIOMIKACST MarepHas vepe3 JIMTHHK 3ano/HIET [TOJIOCTD
Conad. [To Mepe ee 3aNoJHeHHs pacTeT THAPABJIHYECKOE CONpPOTHBJIE-
“ie M COUTBETCTBeHHO napjetide nepef uiHexkoM. Ilpn 1exkoropoM
CeryMUDYeMoM)  AaBJeHHH  BPAlIOMAHCSH IIHEK IIOA NeHCTBHEM
JapledIl dagnriaer OYXoJHTR Ha3an, a TpchnopTpreMblﬁ INHEKOM
W CePHAI CRADNJIEBACICE B OCBOOOXKIAGHHOM UM o6pbeMe Kamepnl LH-
anipa. Hagasly o1X0Za IHeKa Ha3ajl COOTBErCTBYeT CTCICHb 3a-
coniepnst nosoetd dopuu 85—93% 15]. O6vem Matepuana, Ha-
<00 GIRAEMOr” Mepedl LIHeKOM, AOJKeH OblTb Gosibliie 00bema OCTaB-
Liefes mesal  ieHHOA wuacth ¢opummi. ‘HaGpas B comaoByx  iCTb
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TIOPUHMIO- MaTepHaJa, IHeK NpeKpaumiaeT BpaileHHE ‘U nepeMerndercs
BIEpE/, 3aBepiuas ' BNpHICK. [locne sanoaHeHHs CAEAYIOT ONEpatiy
‘BLIIEPIKKH IO AaBJIeHHeM M BbUIEPXKKH HA OTBEpPACHHE € [OCJIEAY -
foutm- pasMeikanem ¢opmel. Tak kaxk pasieHHe, pasBHBagMOe IIHE-
'KOM._ TIPH €ro- BpalleHHH, MHOTO MeHblle TOro, KOTOpO€ OH MOXeT
‘c0o3JaTh NPH OCEBOM liepeMEIIeHHH, IO 3TOH cXeMe MOXHO H3rOTOB-
VIAThTOJILKO  TOJCTOCTEHHBIE H3JC/IHuA, NoA0CTb, (JOPMBI  KOTOPHIX
'He OKa3bIBAeT SHAYHTE/bHOrO IHAPABIHUCCKOrO CONMPOTHBJIEHHS.
3-;7;-~>_--'_*-‘f-‘;j:;[16ffg:;gey;e'_‘-*;ﬂn’pouec'ca-- HHTPY3HH OoNepauusa NNacTH Kalliyi CcOBMellleHa
‘He C BHIIEPIKKOH MO JaBJieHHEM, a C BIIPEICKOM B dopMy, H MOITOMY
‘BpeMd npeOLBaHHS B UHJIMHAPE OCHOBHOH MAaCCHl BIPLICKHBAEMOTO
MarepHana HaMHOIO MeHbIIe BPeMeHH LHKJA. 9710 NO3BOJISIET HArpe-
BaTh pacmias B uunuujpe 10 Ty y GoJsiee BLICOKOH, 9eM B TeXHOJIOIH"
yecKOl cxeMe, NoKasaHHoO#H Ha puc. 1.6, s. Cxema npouecca HUTPY3HH
'0COGEHHO BLITOJHO OTJIHYAeTCs C TOYKH 3peHns COKpalleHHsl HHKIa
TIPH JIMTbE TOJCTOCTEHHBIX H3JEJNHI C JUIHTEJDbHEIM BpemeieM Ipo-
IpeBa MarepHana B Qopme. ' '

" Hu ‘B .ONHON M3 PacCMOTPEHHHIX CXeM HeBO3MOXKHO OCYILLECTBUTD
‘reMreparypHufA pexum Ty g = Tgp H3-32 Heu30exXHOro MNpexie-
_BpeMeHHOro.OTBEpJACHHA MaTepHaJa. OnHaKo. 3TOT TEIJIOBOH PeXHM
ABJSETCS .- CAMBIM. PAllHOHAJIbHBIM, KOTOpbIf MOXKeT - ObiThb obecrnedeH
‘NpPHMEHeHHEeM - HOBBHIX TEXHOJIOTHYECKHX CXeM, O1/HHAIOMUXCH OT
‘paccMOTpeHHBIX Bhille. lIpuHHUMOHaMpHOE OTJIHUHE OJHOH H3 TaKHX
‘cXeM COCTOMT B TOM, YTO NPHU BIpPHICKE MaTepHas MPOAABINBACTCY
‘yepe3- OTBepCTHE JIMTHHKA MaJIoro JuaMmerpa (0,1—-0,3 mm) IJIHHOM
.10:30 MM TIof Gosbiunm: AaBiaeHueM (1o 350 MIla) [5]. 3HauuTesnbHAs
paGoTa, MpONaBAHBAHHA Yepe3 JIMTHHK, NPeBPalldsich B TEINIO, MPH-

'BOZHMT K.JHOUTQJHHTEJNbHOMY OBLICTPOMY nporpeBy MatépHasna Henocpel-

___ETs_éf;_J,?_q_jﬂgépﬂe,z_'r; BXoAoM B 0bOpMISAIOLIYIO MONOCTH.

.~ JIpyras cxema sakJioqaeTcs B TOM, YTO Ha fiepepa0oTKy MOCTyNaeT
MaTepHall, He COIepIKalllH OTBEPKAAIOEro A resta. OTBePKAAIOLLHH
‘areHT: NOAaerci- B yxKe Harperblfi MarepuaJ H CMelllHBaeTcsd C HHM
HEQOQPEJJ;CTBeHHO Ha Bxofe B ¢opmy. TlpuHnKnHaJbHOE OCYMICCTBIIC

. '
[

"HHE 3TON TEXHOJIOTHYECKOH CXeMbl NMOKa3aHO Ha PHC. 1.6, 2. Pabora

10 3Tofi ‘cXeMe 3aK/IOYaeTCA B CJIEAYIOLIEM. MarepHaJi, NIacTHUMDY-
-eMBIH mHe KoM 27, ROBOAUTCA JI0 TeMIIEPATYPHI Ty, B Mojaercsl B CO-

.7

= "

‘IVIQBYJ0-qaCTb. - 37leCh OH MOMNET NpeGHBATH CKOMb YIOLHO JOMTZE
BpeM#" Ges ‘omacrocTH orBepieHus. Fa craiuu BHpLICKA LIHEK 27

"'Héqn,ﬁ.?%ﬁff%ﬁ?ﬁ?ﬂﬂe]-B_H_epell U pa3sBUBaET JlaBJIeHHEe, BO3JEHCTBYIOILEE

oy L

i T T

ROWAE h:-“"'!
i ]

HaqachKOHqucxoﬁ NMOBEPXHOCTH KJamnaHa 23, [pejiCTaBJAIOUIETO

F
-~

e

L

coBoft ‘efiiHOE TeJi0e C KOMbLeBo# Tapeikolt 25 npyxminl 26, Korna

.CO3/aBAEMOe STHM -IaBJeHHeM OCeBOe yCHJIHMe Ha KiaMaHe 23 npe-
'BOCXOMT YCTAHOBJIEHHOE Haya/IbHOe YCHJIME CIKaTHA IpYyHHEL 26,

KJTaMal mepemeniaeTcs: BA€BO H MaTepHas M3 COIIOBOH KaMephl HEpes

-|'il
-

LT
[l
1

.OTKDHIBIlIgECS  OTBepCTHE 28 MOAaeTcst B CMeCHTENbHYIO Kamepy 22.
O,&HOBpemeHHoc HayajIoM JBHXKEeHHS IUHEKa 27 Bniepej| uepes Kanan 24
‘BYTapeJKe:H KJjanaHe HauyHHaeT IOCTynarhb XKUAKHH OTBEpPAHTEND,

,CMEMUBAIOMH ACA ¢ MaTepHaIOM B Kamepe 22. CMech STHX KOMIOHeH-
20

TaGanua 1.2. 9, eKTHBHOCTD JHThS NOX AaBJCHHEM PEAKTONIACTOB

B CpaBHEHHH C NPeCCOBAHHEM

Hopwma BﬁtpéﬁnTxa
Cnocob BpeMeHH | = 8a CMeHY -
- Hspenne nepepaGoTkd | Ha | mT., ‘
| . MHEHH
| IUTYK % |
[Ipeccosanue 0',3'89- 1235 | 100
Pyuka H3 q;enon.gacm O61ILETO ‘ N
nastauequs (FOCT 5689—80 ] - -
aust { ) JlnTbe noj 0,206 l 2333 | 180
NABJCHHEM M I |
_—__________._——-———;————-
[Tpeccopanne | 0,045 l 10773 | 100
KaTyuika M8 npecc-%ia'repnana S
Al-4B ('OCT 20437—79) | | - |
JIntee MOX | -9 013 | 35753 | 300
JABJ/ICHHEM

- i ——

Ay P el P

OB yepes AHTHUK 2] rocTyraer B OPOPMISIONLYIO IOJIOCTD dopmmur 20.

ra pasHOBHAHOCTh paccMmarpHBaeMOH TeXHOJIOTHYECKOH CXeMLl He .
ofecrneyliBaeT HYKHOI0 CMeLICHHS KOMIIOHEHTOB, YTO NPUBOJAKT K HE-
OLIOPOJNOCTH CTeNeHH OTBepjleHHs. BCielcTBHE STOrO POMBILVIEH-

HOoe BieApeHHe Ipolecca IO YyKasaHHOH cXeMme CAepPKHBACTCH. |
Crcco6 nUThs 1104 JaBJeHHeM pPeakTOIVIacTOB, OCBOEHHBIA OTCHC=

CTBeHHON NPOMBILIEHHOCTbIO, LIHPOKO MPUMEHAETCH 34 pyGeKoM.

HanGonbiuee paspuTHE JHTbe NOA AaBJIEHHEM PeaKTONJacCTOB NOJY-
quo B SIMOHMM. 34eCh 3THM CHOCOOOM nepepabarniBaeTcs 65—70%

peex (eHomacToB., MHOroyncjeHHble NPeMMYIICTBA JHTHA IOA

napieHHeM B KOHeullOM cueTe MO3BOJISIOT ele Hpe ero HCNob30BaTh
Gnarogapst 6oJbluel BOSMOMHOCTH aBTOMATH3HPOBATD NPOLUCLE, CTPO-
rOMY KOHTPOJIIO KAXXIOH onepauuy B TeXHOJOrM4ec KoM LHKJe, OTKa3y
OT NpUMEHEHHs JOPOroCTOSILIEro ACMHONHHTENBHOTO oGopy poBannd
(TaGnerculibX MAallHH, YCTaHOBOXK NpeABapHTEIbHOTO [I0AOTpEBA
1. T. A.), COKDAIIEHHIO IPOJOJIKHTENbHOCTH UHKIA (bopMOBaHUS
B TPH — MSTb pa3 U YBeJHYCHHIO 32 CUeT 3TOTO yacoBOH MPOHU3BOJH-
TesibHOCTH. B ¥auecTBe npHMepa B Tab.a. 1.2 npuBeleHO COOTHOIUEHHE
BpeMeHH (OPMOBaHHsA ABYX THIHYHBIX usnesqui crnocobaMH NpsiMOro .
[IPeCCOBAHHA Ha THJpPaBlIHYeCKOM mpecce H JUTbA NOJA JaBJIEHHEM Ha

- peakToluiacTaBTuMmare.

1.4. O6opyroBakne AN diopMoBaHHA H3ASIHi
H3 nuacrmacce | | |

Tl npeccoBaHHsi H3JeJHH H3 PpeaKTOINIacTOB npH-
MEeHSIIOT THApaBJHYyecKHe IPeCChl, KpaTKHE TeXHUYeCKHEe Xapakxre< .
DHCTHKY KOTOPHIX NpHBeJeHbl B TabJ. 1.3. - IlpuMensieMrie B OTeye-
CTBeHHO NPOMBIIUIGHHOCTH THJApDaBJMYeCcKHe MPecChl-NoNyaBTOMATE
cepun JIB momudukauun A, B, B, [ — yHuBepcaabHue. OCHOBHHIE
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Ta6inna 1.3, OcHOBEHE TeXHHYECKHE XAPaKTEPUCTHKK FHIPABAHYECKHX 110ay

rocT @BTOMATHUCCKHX MNpPECCOoB AJs ILIACTMAcC ¢ HHAMBHAYAJbHHM H TPYRNCBHIM NPHBOAOM
o . ,

8200"——-80
_ e
HomuHasbHOR yeraue upecca, kH
KapakTepHCTRKA | . .
; A 100 | 160 250 400 l 630 | 1000 , 1600 ' 2500 ‘ 4000 ‘ 6300
XoX nossyna, MM . 820 1 0 - - 430 _ 560 | 6300 710 800 800
| H: ‘GOJfbm?:ﬁ;pacmﬁ He MeX]y CT0J0M H o500 e 700 710 860 900 1000 1950 1400 1600
COOMSYHOM, MM - ~ =i+ . - -l ~ . _ _
| ;-"'"'Pagr?ieiiﬁg%cTo;:a,::‘f:(;mnaax:nnp_nna),«-Mu, — | 320X 250} 560X 500| 560X 500 630 560 | 710X 639 | 800X 719 | 1120X 1000 | 1250 1120 ] 1400X 1250
' HoMuuaapioe ycanne Buranxusannsg, kH | 20 31,5 b0 80 125 200 315 500 630 1000
Xon BLITAJKHBAHHS, HE MeHee, MM 100 o 160 200 250 360 400 | 450
CEOpOCTH [IOSYHA, HE Menee, mm/ci _
" “xonocrolt’:. xom 100 200 100
paboanit: -3 10 5 4 2,5
BOSBpATHMA " 3 /" 100 100 60 50 40

‘TeXHONOriuecKne MapaMeTPH . NPeccoB PeryJHpylorcs - B HIHDOKHX
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cpevesgfl - HAPaBJANYECKHR - Opece
'Q HBUAYaJbHEIM HPHBOAOM
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¢, 1,7, TlonyaBTOMaTHYeCKHA

HAJBLHOTO YCHAUS, O MAaxCHMAJbHOTO, YCHJHE PpasMEIKAHHA

npecc-opM — B ‘mpegenax 20—25%

or. HoMuHansHOro. CKOPOCTH CMEIKa-
" HHS 1npecc-gopM npH paboueM XOje
. coctapasior or 250 mMM/c, @ upH Ha-
- JIalloYHOM pexkume — 9 MMm/c, Hrobn
.~ HHTeHCH(UUHPOBATH NPOIECC IIPecco-
. BAHMS H3JeAHA H3 peaKTOIJacToB,
. CYIIeCTBYIOIUA NapK NpPeccoB CTajH
. ocHaWAaTh IIHEKOBHIMH IPHCTaBKaMHK
. pasyIuyHoro THna, (TabjeTHpPYIOLHMH,
' SKCTPYAUPYIOIHMH, HHXXEKTHPYIOLH-
. M#, MHOTOIIHEKOBEIMH), KOTOpHE 0Gec-
. Ne4UBaiOT . GOBICTPEIA M paBHOMEDHBIH
. pa3orpeB mpecc-Marepuanos, a cCie-
% joBaTresibHO,  BHICOKOE KayecTBO IOTO-
./ BHIX H3JeJMA H YCKODeHHBIH LHK/I

. npeccoBaHMa, = |
. 3a py6exom' npeccosoe 0060pyno-

BaHHe AaA mepepabOTKH peakroiliac-

. TOB BHINYCKAalOT KpYNHeRIIHe (HPME,
‘IVIaBHBIMH °© B3 KOTOPHIX sBJAIOTCH.
«Jlake» (Dake corp., CHIA), ©nnancs

(Ellans, CIIA), «Buneap» (Bipel,
Anrnus), «Barrendenppy (Batltenfeld,
OPI'), «Kpaycc-Maddeit» (Krauss-

Maffei, ®PT), «Manypas (Malsuda,
Anonunsn), «Tocuba» (Toshiba, Anous)
uH ap. [161]. |

Ha puc. 1.7 npuBelleHa THNOBas cXeMa OTEUECTBEHHOIro MOJY-
aBTOMATHYECKOr0 PAaMHOIO THADPaBJIHYeCKOro mnpecca ¢ HHAMBHAY ajib-

'HBIM DpuBofoM. OH COCTOHT H3 CJeAYIOMHMX OCHOBHBIX 4acTeH: CBap-

Eoli paMbl 9, IIaBHOro 7 M BHITaJKHBaIOMEro I IHIMHAPOB ¢ AUpQe-
DeHIHAMBHBIMH IVHKepaMH 8 u 10, HUXKHero crosia 3, NOJABHXXHOH
MMTHl §, HANPABAAKMWHEX npHam 4 H TepmoperyasTopoB 2 u 6 [16].
B KOHCTDYKIHH NpeccoB NpPelyCMOTPeHB aBTOMAaTH4eCKOe peryJ/iupo-
Ballie TeMIllepaTypul Harpeea npecc-gopM, aBroMaTrHyecKoe yMEHBIIIE-
Hile CKOPOCTH XOJIOCTOTO XOJa MOJABHIKHOMA IVIMTH B Mpouecce GopMo-
BalMsi, a TaKxe ycTpoicrBa, ofecrneudBaioniie 6e30nacHoOCTb pa-
OOTHL. : S .

Ilna JINTbsI NMOJ JaBJeHHEM H3JeJHH H3 TepMOIIacTOB H PEAKTO-
JIACTOB NPUMEHSIOT JINTbeBhle MAIUHHBI, KOTOpHE [0 CPaBHEHHIO
¢ rujponpeccamMy HauboJjiee NPOH3BOJAHTEJBHHI. |

B 1970 r. auTheM nojx jAaBjeHueM nepepaGarhiBanoch B CHIA —
26%, $Snouuu — 24%, OPr — 29,5%, dpauunun — 25,5%,
a p 1980 r. B CIIIA 32% ot o6uiero KojauuecTBa nepepadaThiBaeMbIX
naactmace [16]. |

FHaubonee pacmpocTpaHeHel OAHONO3HIIMOHHBIE JHTDbEBHE
M & 1l H H Bl, KOTOpHIE N0 HA3HA4eHUK TNOAPA3AEJAAIOT HA Yy H H-
BepcaJdbHBE H CHneNHajJ¥MsuMpoBaHHHE (W
JHThA IOJ AaBJeHHEM ABYX- H TpPeXILBeTHHIX, YaCTHYHO BCMNEHEHHHIX
U T. A. U3Jenauil), a no,cnocoby nracmuKkayuy — Ha MO p I H € B H €,
I HeKOBHe (¢ aerasauneidi H 6e3 Hee), KOMOHMHH p OB a H-
H bf e. B 3aBHCUMOCTH OT MACCHL OTJINBAEeMBIX H3JeJIHH MalIHHBLI OTHO-
csiTCs K JIHTbeBOMY 06opynoBaHHi0 M aaoid— o200 r, cpel-
He il —0°2000rn 6osbmoi MmomHoetH — 15 000 r u GoJee,

OnpefensilouMM napaMeTrpoM s Bruibopa THIOpasMepa JIHTHLEBOH
magiunbl 1o 1965 r. B CCCP H 3a pyGexom aBiasjcs o0beM BIPHICKA

3z unkJ. OIHAKO 3TOr0 OJHOrO IOKAa3aTesisl HeNOoCTAaTOYHO, YTOOLI
Opol3gecTH cpaB“vTeJIbHYIO OL@HKY MALIHH 0O TeXHHKO-2KOHOMHYE-



CKHM napame'rpam, B TOM HHC/C Te XHOJOT'HYEeCKHM, Spl‘OHGMHLIBCKHIviﬁ

9KOHOMHYECKHUM H AD. _

~ Jas e XHHKO-KOHOMHUECKOH OIEHKH JHTHEBIA malnn Qupya
«Bouc I'pasenc» (Bons Gravens, AHrjiusi) NpPEAOKHA2 TPH napasie-
Tpa: NPOECKUHIO UIOMlANK H3AeJHS, MaKCHMaJbHYIO [O3Y BHE)?RK&
H NJIacTHKanKOHHYIO [pOM3BOAHTEJIBHOCTD. St napameTphl MCLOAD-
'3yIOT IpH pacueTe THE3HOCTH auTheBHX (opm. OHaKo OfH 1o TeM
HJIH MHEIM MpHUMHAM MOTYT HE AaTh OJHON XapaKTepHCTHKH E&dIUHH.
Tax, nJomiajb MPOEKIMH H3JIenHs cama ro ceGe He MOMET XapaKrepil-
sopaTh OTIHBKY, TAK Kak CONOCTaBACHHE niomajeit y pasHeiX H3le-
v, HanpuMep 6aka H KpHIIKH L1 Hero, oKassIBaet, 4o nnomam;
y HHX IpHMEPHO OJHAKOBHE, d MALIMHEL JUIsi HSTOTOBJIEHHS KaXIOT
us' uaneaufi TpeGyOTCA MO MOIHOCTH pasunle. Bropoll mapamerp —
MaKCHMAJbHAs 7033 BMPHICKA — ONPEENACt raGapHTHHE pasMepH
Hale/Hs, KOTOPOE MOXKHO OTJIHBATD Ha nannoft Mamune. OpHaxo STO?

napaMerp Peiko- HCIO0Ab3YeTCA Ha npaKkTHKe, TaK KaK H3ACAuD ay4-

HIero KauecTBa MoJydaioTcs Npy HCNOJb30BaHHH OT 2/5 no 3/5 MaKCcH-
ManEHOTO OGbeMa Brpeicka. TperHd mapamerp = IacTH KalHOHHas
[POH3BOAMTENbHOCTD. — TAKKE HeTOUHO XapaKTepusyer ocoOeHHOCTH
MAMWHE; TaK Kak B GOJBIIMHCTBE CIyHAch ganGonee 3¢(PeKTHBHO

pcnonbaosanue 75% ee 3HAUCHHA [16]. |

© B @®PI nuTbeBnle MaIMHE BHIGHpAIOT N0 TPeM IpyliaM napane-
rpos [16]. Ilepsasa rpynna BKIIOUAET YCHANE CMBIKAHNS, HABECKY,
00BeM OTJIHBKH, MA4acTHKAUNOHHYIO [IpOH3BOAHTENLHOCTD, fapJieHhe
q;opmogannﬂ, “KpyTAWMA MOMEHT Ha OacTHUHPYIOUIEN IIHEKE, r-gG(?;
DHTHBIE ‘pasMephl MAIUHHEL Fenu pauHoHalbHEA BEOOp HE yA4ch

c/leaTh Mo napaMerpa 310fi TpyNNbl, NepPeXoadt KO BTOpOH Ipyniue,

OLEHHBAOW|X napaMerpsl Mallii KOJUYecTBEHHO: MO IpOJOJIHH-

reJJbHOCTH MaluMHHOrO LHKA4, IOMWaNH, 3aHHMAaeMOH MaIL¥BEOH,
YCTAHOB/EHHOR MOUIHOCTH, PACXOAy MAcra, cTaHAapTHOH H JOMION-
S TesibHOM OCHACTKe, CTOHMOCTH JIMTHEBOH MamuHel, Ecai H BTopast
Tpynna He MO3BOJIHT NPOM3BECTY Heo6X0fHUMOe BbIﬁOquHqg del?_flef;
HHe, TO BRIGHPAIOT MO TPETHEH rpynne rnapamerpos (HEO xe%}mo

¢ TOYKH B3pEHHA norpeGuTensi), KOTOPHM. YCXOBHO npu{cmmmm
onenku (or 0 mo 10). YmHOXKadA OLleHKH HA NpHOPUTET NApaMeTpd,
10JTy9aioT MTOTOBBIE ONEHKH, HeoBxoAMMEe Aas BhiGopa 000pyROBar
aus. V3pecTHH H Apyrue NOAXOAH K BLIGOPY JIMTLEBHIX MAUIHH.

- Ha OCHOBaHHH AAHHBIX JIHTEpPaTypHBIX HCTOYHHKOB, & TaKXKe

FAKONUIEHHOro OTeUEeCTBEHHOTO ONhITd, npejaaraeTcs KOMIUIEKCH AR
A S 4 .

cHeTeMa TeXHHKO-9KOHOMHUECKHZ nokasaresiefi, ¢ TOMOILBIO KOIW”
pofi MOXHO CPaBHHBATbH CocTapisieMble PasHBIMH H3TOTOBHTEIIME

1

JiiThbeBsle MAIIMHEL, ONpPele/HTh KOHCTPYKTHBHHE HEAOCTATKH y3JI0B,
'CIJYﬁ'IiuHoHaand* cnabue Mecta, (opmy/anpoBarb v npeAbsBIATD

K M3TOTOBHTENSIM TpeOOBaHuf, Kacalomuecs MOHTaxKka, NyckKd, 3KC-
uyaTanHoHHON HaleXHOCTH H Gesorkazumoctu (161,

CuceTema nokasatenel BKAO4dcT cJaefyloliHe 1ecThb paudoaes

‘BaXKHHIX rpyimn, Ha KOTOPBIX OCHOEHLIBAIOT CpaBHEHHE.
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| O6uasi xapaKTepHCTHKa JIMTHEBOH MAallHHHL. OHa cojep:isHT
yaununue, THO H HasHauenHe Malluiibl.

9. DKcIJyaranHoHEasgs  XapaxkTepHCTHKA AUTHEBOH  MAIIHHHL.
B keil yka3snsaloT fnepedetb nepepalaThBacMbIX MarepuaJIoB i TPy RO-
sarpaThl Ha nepeocCHalleHide npH CMEHE MarepuajioB (MYHIIITYKa,
aTactiKaTopa H ap.). Baxuoe sHaueHHe HMEIOT [apaMeTph: paGoquXx
LieX AHSMOD YIIPABJERHsl H PeryJidpoBaHus, Tak KaK BXOUALFC B HUX
nejle M 3JeKTPOHHOE YIIpapJieHHe Onpeliesior CPOK CJIyKOHI, TOU-
HOCTh, BOCHPOH3BOLUMOCTL BHOpaHHHX NapaMeTpoB JHThS, KOMQOPT
otcnyikiBannsa, MHHMManpHOe BpeMs NepeKJIOuCHHUA, BLICOKHE JiaB-
fCHHS BOPSICKA, MaJas SHeProeMKocTb, aBTOMATH3aLMA H MEXaHH3a-
ausl onepauui — XapaKrepHHE N&paMeTphl JUTLEBBIX MallHH, XOTO-
phie  0fecrneqiBaloTcs ONTHMAaJbHLIMH KOHCTPYKUHMAMH YCTPOHCTB:
NO3MPOBAHUS MaTepHaia, MIACTHKALKH ¥ Jerasalii, oforpesa mare-
pHAJILHOTO NMJIHHAPA; 3anHpanys GopMH; BHJAA NPHBOAOB AJs1 H3BJIE-
genusl orOpPMOBAHHBIX H3JEIHH H APYTHX BCIOMOrareJbHHX MeXa-
HH3MOB. -

3 Texuuueckne NAHHBe, ONpefelfioliHe BHOOP JUTHEBOH Ma-

mvinel. K HHM OTHOCATCSI: MaKCHManbHOE NaBJEHHC autba (MIla);

otbeM Brphicka (cM%); MHHHManbHOE BpeMs BIIPLICKA (c); obmas
notpebisemasl 3JeKTpHUecKas MOLWIHOCTh, B TOM qyHcJe MOIHOCTD JUis
WarpeBaHMs LIIMHAPA NAACTHKAMH € pasie/IbHBIME peryJnpyeMbeIMH
307luMH BArpeEa M MOLIHOCTh NMPHBOAA IIHEKa (kBr); ycusaHe 3anipa-
ausi dopmmi (KH); paccrosune Mexny KOJOHHAMH B cgety (MM);

w

Hadbobliee pAcCTOSIHUE MeXAYy IMOABHXHOH H HeNOABHIKHOH IJIH-
ramM¥ (MM); Macca MawHHH (T).

i Tlokasarenb  SKcmjyaranHoHHolt HajexHocTH. OH noka He
HUMeeT KOHKPETHOro onpejefieHusi, MNoSToOMy B NAHHOH CcHCTEeMe Ha
OCHOEE OMBITA SKCIJIYATallHH JIHTheBBIX MAIUHH B pa3HuHBIX cTpaHax
npejroJaraercs ero XapakTepH3oBaTh Kak CPELHIOI MPONOJKHTED-

gocth paGoThl MAlIHHK 10 NEepBOro KanuTaJbHOr0 PEeMOHTA (B MallH-

HaX OTeYeCTBEHHOrO MNPOH3BOACTBA OHA OIPEACCHd BeJIHUHHOH
95 000 u). Kpome TOro, y4YHTHIBAETCH yIOOHKIA JOCTYNl K AETaNIAM,
TpeGyIOMHM [GCTOSIHHOTO BHHMAaHHA H UHTEHCHBHOH CMasKH.

5. TpeSosanue Ge30macHOCTH. kcTOYHHKAMH OMAcHOCTH H Bpel-

HoCTH AU OOCJTYKHBAIOIEro: NepcoHana MOryT 6LITh JABHXKYIIHECH
¢ GOJIBLINMH CKOPOCTSAIMH YacTH MalWH, Harperele 10 BLICOKOH TEM-
NepaTyphl [OBePXHOCTH (UHJIMHAP IaCTHKAIUH, npecc-hopma), no-
BULeHHBI Y pOBeHb IIyMa, CydaiHblH BLIGpOC pacmiaea, BbleJIeHHE
TGKCHUHBIX r'asoB B pabouyio 30HY IPH BIPLICKE B ¢dopmy H GopMOBa-
KW H3neaHs, 06pasoBaHKeE CTATHYECKOTO 9JIeKTPHYECTBA, NOBLIIEHHOE

BheNIeHue JIYYACTOro Tenjaa. B

6. YVcnopusi 06CayxuBaHHsl 3aKa3uukoB. B paccMaTpHBaeMoH
cHeTeMe KX [TOHMMAIOT KaK 06f3aTesIbCTBA H3rOTOBHTENS (IO OTHOILE-
HHI0 K 3aKa3YHKY), BKIIOHAOIHe MNPUJIOXKEHHE KPaTKOH XapakTe-
DUCTHKHE TeXHHYECKOH JOKYMEHTAIHH MallMHBEl C BKJIOGEHHEM B II4C-
nopt Gororpaduil obuiero BHAA, OTACHABEBIX nerajied ¥ y3JioB; OMHCa-
suc MalllMHBl; YKasaHde CpPoKa TapauTHM, OOLeH CTOMMOCTH MallHHEL
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X BHICOTA), M % 1,1 1,1 x1,57 % 0,761 X0,92| X1,
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1 "Macca,. T

B cJydae aBapu. ~ . .
\MeHeHHe Pa3qUYHBIX 1O CBOHCTBAM noJiiMepHBIX

HyalOMUXCA peXnMaMy nepepaboTky (ypenHden-

HEIMH - KPYTAIUHMH MOMEHTaMH s IaCTHKAUMH, TMOBLILCHHBIMHE
apageHHAMH JaBjeHus JUTbA H bopMOBaHHS), H3FOTOBUTENH JHTHE-
‘poro o6opyaoBanys MPOU3BOAAT MAIIHHEl YHHBEPCANBHBIE 1O nPUBOJLY
U crendaiu3ipoBaHHbBE IO nepepabarTbiBaeMbiM MaTepuanan. Begien-
cTBHE STOrO Kamjas JHTheBar MaIHHA KOMIMIEKTYeTCsl HeCKOAbKAMH
QACTHKALHOHHEIMH yCTPOHCTBAMH € pa3IMUHBIME JHAMETpas HIHe
'KOB, 0ofecreuHBalomUMH pasnHunbll 0GbeM BIpHICKA 34 UHKA H Pas-
‘Hoe pasBHBaeMoe AaBJICHHE JIUTHA,
B uTore KkjaccHpuKalus oTeueCTBEHHHX OJHONOSHUHOHHBIX JHTL?
'eBHIX. MAIUMH OTpaxaer NPHHIM neficTBHSl MHKEKIHOHHOIO Mexa-
‘HUSMa (nopiuBeBoH, _mHemBo-nopmHeBoﬁ. 0 OpejBapHTENbHOY MAa-

26

ey e —

wamun OT10 «[Ipeccmanr»
nA | OB LB
3237

1R B oA |
3237 | 3231

3138 | 3140 | 3231

DA

nb
3234

3134

AE

n
313 3234,

2560 | 4600 | 6300 |10000} 1000 | 2000 | 3200 1000 | 2000 { 3200 | 2000 6200

6 95 | 11,56 12 5 7 — B 7 10 — —
500 | 630 | 850 | 1120 | 320 | 400 | 500 320 | 400 | 500 | 400 | 630
o50 | 320 | 400 | 1000} — — — 310 | 200 [ 280 | — 6 |
500 | 630 | 800 | 5000 — | — }1170) 380 600 | - —
820X |1045X | 1310 |1500X] - - — — —_— —_ | -~ — e,
w 830 |x 11501X 1430 X 1510 _
500 | 630 | 800 | 1000 320 [ 400 630 | 400 | 500 | 630 | 400 | 630 }
500 | 630 | 400 | 1000 ] 340 | 500 500 | 320 | 400 | 500 | 500} 800 }
132: 100 160 | — | 180:] 160 | 160 | 180 | 160 180 |

'~ 980 | | | R

bO; 70; 90: | 100; 45 | ~_| 60 - pa - — i
60: | 80; | 100; ¢ 115; | * 70; - o
70 90 | 115 | 130 1 80 I £
280: | .750; | 1500; | 3000;1 125 | 250 o50: | 125 | 250 | 500 | 250 | 1000 |
500: | 1000; | 2000; { 4000; . >} 320; - , I A
670 | 1320 | 2650 | 5300 ~ | 380; . -

l | 1 500 | | s
10— | 10— | 20— |10—12} 135— — ]25--90 95...00|25—080[{25—90] — —
200 | 180 | 166 - 90 N o |

& 4 4 5 — 3 —_ 1 4 4 4 | 3 | =
600 | 460 | 460 | 340 | — — — — 1 -]~ — | -
53,6 { 55,3 | 108,2 161 | 19.5] 23,5 54,7} 33,6 | 87,2 ] 83,2 30,78 64

% |4, 5. 1% | 5,9% |4,95%|8,05X
% 1,03l %1,3] X1,4 % 1,041 % 1,07] X1,1 %131 X34
| 10,8135 11 | 30

cTHRAled ¥ Ge3 Hee), BUJ MepepabaTHBAIOLMX MaTepHallob (TepMO-,
PeAKTOMVIACTHY), HA3RAYLHHE mamunsl (YHUBepcanbHas, Crnielld aIH3U-
nOBalHas), PaclONOMKEeHHE WHIXKEKUHOHHOH H ‘npeccoBod yacTed IO
OTHOLICHHIO APYT K APYTY (rOpU3OHTANILHEIE, BepTHKaJIbHbE, YIVIOBHE,
KOMGHHHPOBAHHLE), HYHCIO HHXEKIHOHHHX H npeccoBHX yacTedt
(0RO~ H MHOTOTIOSHIHOHHBIE) M APYTHE NPHIHAKH. | _ .

MapKH 0TedeCTBEHHLIX JIHTHEBLIX MamHus 0603HavyaT AByMs OyK-
paM¥ ¥ 9eThipbMf UHQpamH. Hanpumep, MapKa JIHTbEBOH MAIUHHH
megean 33127 paciuudpoBLIBAETCS chenyroumm*oGpaa‘omz «/1» o3Ha-
qaer, 9T0 ITO MamHHa Wi HeMeTA/IJIOB, «By — HOBOE IOKOJEHHE
MaunK, 31 — CepHA MAWHHEL, 97 — VCAOBHOE yCHJIMe 3alMpaHis,
nasice 500 kI (30 COOTBETCTBYET 1000 xH, 32 — 1600 xH, 34 —_
o530 kH, 38 — 6300 &H). | L -

B ratn. 1.4 npHBelneHEl KpaTKHe TEXHHHYECKHE XapaKTepUCTHKH
oTeUeCTBEHHBIX ONHONOSHUKOHHBIX JIHTHEBRIX MAWIMH LI TepMOILIa-
CTLYHBX MaTepHalloB, COOTBETCTBYIOMHUX ['OCT 10767—87 «MamMHH
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PHQ.‘}--LB. 'O6u ¥l BHI TepMONJIacTaBTOMATa monean J1B3127—63I1

OR JaBJieHHEM TepMOI'lJIaCTH‘:IHI::IX

;oﬁnoﬁ'OSHuHOHHHe_ A JEATbA I
OcuopHble napamerphbi», 110 3TOMY

M TepMOpPeaKTHBHBIX MarepHasob. |
CTaHAapTy OTeueCcTBeHHbIC UTbEHe MAIIHHEL HMEIOT B OCHOBHOM
‘TOpH3OHTANbHOE PAaClONOXKEHHE sceli MeXaHM3MOB 3anupasus (PopM
1 nAaCTH KAl MarepHana, nokasaHHoe Hd puc. 1.5. Mamnubl cHab-
' jKeHH HHJMBHJY aJIbHBIMH [HPONPHBOAAMH V1A MEXaHU3MOE 3anupa-
'HUSl K BIIPHICKA. ['uaponpHBOLLE COCTOSIT U3 aBTOHOMHBIX rHApoarpe-
tratoB. Bee VaiIbl pasMelleHbl Ha CTaHUHE, HA JIRLEBOM CTOPOHE KOTO-

pod PachoNOKeHH! maHeIH C peryJjiHpyClleH arinaparypoH.
 Tprbepble MALIMHBL C YCH IReM 3anHpaHily 195. 250, 500 u 1000 xH

MUMEIOT FHEPCMEXaHHUCCKHE vexaiHaMbl, a B MamMpax ¢ YCHJHCM
1600 xH MexaHH3MBl 3amppaiys BHIMOJHERH (BY XCTY MeHUATLIMH
FH D aBJHYECKHMH. MexagnaM BIpbICKAa CMOHTHEOBAH B ofuem ¢ Ma-
muHofi Kopnyce, Ha TOpUe KOTOPOTO PacloOxKeH BBICOKCMOMCHTHBIH
FHEPOZBHTATE]D, IPUBOJALLKH HeNOCPEACTBERHO RO Bpaillen¥e mjia-

CTHUHPYIOIMH IIHEX.

Taganna 1.5. OcropHbe KpaTKue TCXHH
. . ; I—I-H—'—

260/100 400/100°

TlokasaTess 100/25 160/50

[TepepaGaThiBaeMBlH  Ma-

TepUal N | .
KoHCTpYKIH S Yy3J1a Samd- K O/1€H 4aTO-TH/IpaBJIH YeCKHH ,H,BOHI-I‘L:J
paHus KOJeli 44 TO-

o PLIYARK 1D
Veusue sanupanns, KH 100 160 260 400
Paccrosinne MPE}K,ELY TJIH- - 280 320 365 360

TaMH, MM: |
M:
B enoian 125 140 160 150

HanOoJbIas] 265 270 320 3?0
Xox pasMuKaHus GOPMH, {220 250 320 320

MM : |
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HECKHC xapamepucmxﬂ JUTLEBBIX Maulnl

__________—_—-—-—————-"'""_—'_;_

TepMonJacthl, peakTon/Jaacibl

!_

alllr

Ha nuTheBBIX Mamunax ¢ yeunnem sanupanus 4000 xH mexaHusM
BIIpLICKA (PyHKUHOHANBHO OOBCAlNeH C rpynnof ysJjoB: NJaacTHKa-
MO IJIHH AP 9ETBIPLMS KOJOHHAMH COeJMHEH C NepeaHeH NJIUTOM
B OCLLYIO CHJIOBYIO pamy, KOTopas ycTaHoBJieHa Ha Kaperke. IliracTH-
UPYIOIMHil [HeK NPUBOJMTCA B ABHXKEHHE MNOCPEACTBOM pellyKTopa
¢ BLICOKOMOMEHTHBIM rdjapojsurareneM. Ha MamuHax npelyCMOTPELRO
NMHCTAHIIONHOE 3ajaHue I1lapaMeTpoB JIMTbf: Ha MyJbTe yCTaHab/lH-
BAIOT HeOGXOMHMbie YCHJHE 3anHpaHus, AapJieHHE JIHTbI H NJ1acTH-

KallHH,
Onacuasi aas paboTaloUHX 30HA MeXaHHW3Ma 3alHpanis MallIvH

3aKppiTa NMEPEeAHHMH H 3aJHHMH OTPaXJICHHAMH, KOTOPLIC COJIOKH-
pOBaHBl C CHCTEMOM yNpaBJeHHs TAKHM 06pa3oM, 9TO pH OTKPLIBAHHH-
xoT1s Gul OAHOro M3 HHX MallHHA BBIKJIOHAETCH Ha Jobom 3ramne ee
paloThl. : _

Ha nepelHen HellCJABHIKHOH IVIHTE YCTaHOBJIEH KOXYX, 3alliMIiad-
JOLIMH Oomeparopa OT OXKOroB B TOM cJjyyae, eCJIH pacmnJiaB pa3OpHI3TH-
paetcsi MHMO (pOpMEL. JIHTbeBbie MalLIHHB C YCHJIHMAMH 3anupanui
6300 1 10 000 xH palorator no nojyaBTOMaTHYECKOMY IHRJIY. OHH
MOT'YT KOMILIEKTOBATbCS MaHHIYAATOpaMH 1151 ChEMA OTJINBOK H obec-
eyl BaTh BO3MOMKHOCTh paGoThl MAIUMHBI [0 aBTOMATHUECKOMY HUKITY.
B oTeuecTBEHHOH NPOMBILIJIEHHOCTH HaMeueH BBINYCK raMMbl MAlIHH
~ creremoli snexTponHoro ynpasnennsi [16]. OHH MMeIOT MOBLILIEH-
HYIO GHICTPOXOAHOCTD, YTO NO3BOJSET YBEJIHTHTD [POU3BORUTENBHOCTD
B cpeaneM Ha 10%. B kauecTBe npHMepa Ha puc. 1.8 nokasan ofwHnH
BH OAHOMO3WIHOHHOTO YCOBEPIIEHCTBOBAHHS TEPMOIJIaCTaBTOMAaTa
vonesqn J1B3127-6311 ¢ HHKJIOBLIM MpOrpaMMHBIM YIIpaBJeHHEM,
MamHHa npefHasHaueHa JJjisi K3TOTOBJIEHHA u3jgeJiMd U3 IrpaHyJaAHpO-
BallHBIX TEPMOINJACTOB: MNOJHUCTHPOJIOB H €ro CONOIHMEPOD, MOJIXITH-
sela BHICOKON H HM3KOH IJIOTHOCTH, MOJHNpONAJeHa, NoJHaMHAOB,
noaukapGonara # Ap. B mammnue npeiycMOTpPEH PEXUM HHTDPY3HH
M JIUThS NMOJ AaBJeHHeM H3JeJHH B ropsdeKaHajlbHbIC (pOPMHI.

mopean KuA Sy

e —

630/180 1400/ 250 1700/400 5000/630 | 9000/1000 "16000/1600
\
l TepmMoniacTLl TepMoniacTHl,
peaKTOIJIaCTH
: [uApaBiIHvIecKHH Koaenuyato-
PBIYA2KHBIH
630 1400 1700 5000 9000 16 000
400 500 630 800 1000 1 280
| 100 100 130 400 000 —
800 1000 1260 1950 2450 —
| 400 500 630 950 1250 —
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Taﬁ FJIIIIIRI:B.SHaquHn XOHOB OcHOBHEIE OTJAHYHA TEp-
NOABMKHOM UJHTH M MeXaHHsMa DIpHICKA MONacTABTOMATa MO JAEJH
1B3127-63I1 or cepHfiHO BHI-
nycxaeMBIX MaliHH 3aKJioHa-
orcs B ciaenywouem. Komno-
- _ HOBKAZ BHIIIONHEH3 ¢ YUCTOM
MehpucKa cBoBopHOro . Joctyna onepa-
ropa KO BCEM arperaram H Me-
v alH3MaM MautHae, a8 CHH-
WeHHsT MaccH CTaHHHa MatuH-
HE M3TOTOBJEHA H3 THYTHX
npodunedt ¢ KOHCONBHOH 4a-
CTBIO, Ha. KOTOpPOH MOHTHDY-
ercs MeXaHH3M sanKrpaHus phl-
gaxknoro tHna. IHApONpHEOA
COCTOHT H3 JBYX (QYRKUHO-
A . - HaJbHBX  On0KoB:  OJIOKa
BOpHICKA, H3 KOTOPOM pPacHONOXEeHH PYKOATKH 3a/aHlsl TEXHO-
“JlorHuecKHX PeXKHMOB JHTbS, H 610Ka 3anMpaHHsa, Ha KOTOPOM HaAXO-
_JATCH - PYKOATKH JyI pery/uposabis CKOPOCTH Nepemellelns 1o-
BMIKHOM TWIHTHL MeXaHH3Ma sannpanna. HacocHasi ycTaHOBKA MOHTE-
_pyercs. B 'HHIIe CTaHHHH H DOLKJo4aeTcd K cHcTeMe C NOMOUIbIO

TepMONIACTABTOMATA B SaBHCHMOCTH ot

'PacCTOSHNS MEKAY KOJIOHWAMH B CRETY

- RAUTH

_PYKaBa BEICOKOTO JaBJIEHMs. UTo6El CHHSHTH YPOBEHD IIyMd, MAUIHHY

. NCTaHaBJIMBAIOT . HA ‘pe3uHOBOM NpPOKJaJKe. [upponpuBoj MallHiH

“BEINOJIHEH “C - IPUMeHeHHeM KABO (xnanauto#t annaparypr, BCTpa-
" pBaemoil B .OTBEPCTHE), KOTOpasA COKpamacx JIMHYy TPyOONpoBoAaa,

]

“ancio coelHnenKH TPyCONpOBOZIOB, YMEHbINAET raGapHTHEe pasuep s

A g i

JFM&CCY6JIOKOB.npe}1.YCMOTPEHO peryJIHQOBaHHe yCHINA 3.f:lIlIf1[2ileP1.‘rI,f
" {ABfIeHUS, IMTACTH KAUHH ¥ BIpPLICKA, ckopocTefl 3anmMpanus H BIPHICKA,

-

i 'qaGTOTEl BPAMIEHHA MIaCTHUHPYIOMETO mHeka, OCyllecTBJAeMoe Op-

- FUIpoGNOKOB 3aNUPaHHs M BIPLICKA. Yro6ul npefloTBpaTHTE nonand-

*‘kH'I,iei_i_-:fp_'a;i:'_'r‘,m'a__sta_-f;*Mgtepnanaz_'Haj 0nepaTopa_;"’ MeXaHHM3M BIPHICKA orpa-
SKieH: clIeIH aIbHEIM - yCTPOHCTBOM. PaGouasi 30H2 MeXaHH3Ma 3amupa-

-
Al

g 3alUIeHa apOYHKM OrpaIeHUEM. Ecau orpaxjienue OTKpHITO,
'70 OHO BOSKEHCTBYeT Ha SJEKTPOrHApaBHueCcKie GNIOKHPOBKH, KOTO-
;:a;:bﬁej;-pa’épﬂgapfp 9JICKTPOIEIb, BKNIOYAKOMYIO 3JEeKTPOMarHuThl.
v AHaJJOFRYHO CO3/AAI0T HOBEIC KOH CTPYKIMH M3IUHH H 32 PY 63%0&“}(;
Teyas o i e g K paycee- BHINYS HOBYIO Cep
‘Hanpumep, - dupma - «Kpaycc-Maddei» BHIYSTHIA

% anprs ey DHPMA . rcd 15 y3510B CMEIXAHHH
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a4 muwi or 210 o 38000 cut. KouGanupya yans crovels
W BNpHICKA, : MOXHO NONY4HTD 35 pasnHYHHIX Mojiesied JHTLEBLIX
§tapuH: MallHHE  KOMIVIEKTYIOTCA H1ACTHKAIMOHHEIMH ITHJIHH P aMH
¢+ yeTpOMCTBOM lerasanuy H mHekoM munol 20 u 22,5!3{. (D — mua-
“Merp mneka). Illnexy nuacTHKAURGHHBIX T2 MHIPOB, H3IOTOBJICHHAIE
“IBYX MOSHUMOHHAIMHE,  BHIOJIHAICT GYHKIMH 8arpyskid R CXKarHd

"epuana.

f;;-:.;&j‘f'”"ff“ama-‘fi;;yﬁpggn.efnnﬁj&.-:K‘o'ropble pacioJIoxeHsl Ha JH epofl CTOpOHE

Tycnynem or.600 11027 000 kH u 12 y3n0B BIphICKa C o6HeMaMy BIpPhLI-

Cpenn 3apyOexHEIX JIHTHEBHIX MaIIHH, NPHMEHSEMHX Ha npo-
mumtennux npeanpuaTaax CCCP, nanbojee IWHPOKO HCMONbL3YIOTCH
monenn KuASy ¢upmu «Typysunoma» (Turuzioma, I’JIP), xoropme
B nocheXHpe rofnl ObIMH CYIECTBEHHO KOHCTPYKTHBHO YJIY4IICHHL.
OcHOBHBIe TeXHHYeCKHe XapaKTepHCTHKH JIHTbEBHIX MallHH MOJICJAH

KuASy npusejenn B Tabn. L.5. |
Uro6Ll OLEHHBATh GLICTPOXOJHOCTb TEPMOIIACTaBTOMAaToB, EBpO-

Nelickasi accOLManys NPoH3BOAUTENEH JHTheBOro 060pyI0OBaHHsl BB
NOHsITHE «CYXOH UHKJI» — BpeMs CMbIKaHHs H pasMhIKaHHS (OpM,
RjIouasi nonpod mexaHusma prnprcka [16]. 3HaueHHs Xonos mo-
NABHIKHOH MJIMTHI U MeXaHH3Ma BIIPHICKA, BEIGHpaeMhle B 3aBHCHMOCTH
OT PacCTOSIHHS MeXAY KOJIOHHaMH B CBeTy, NPHBEACHH! B Tabn. 1.6.

B nacrosiiee BpeMsi OTeyecTBeHHasi MPOMBILLJIEHHOCTD BRHITyCKaeT
peaKTOIIacTaBTOMATH MOJeJieH J13132-250P u J13134-500P.

U3 mHOCTpaHHHIX Mojlesiedl MHTepeC NpelCTaBisier peaKTomiacr-
aromar DSP ¢upme «Pose Ilnactuka» (Rose Plastic, CHIA) co
BCTPOEHHBIM B IVIYHXep IIHEKOBRIM ILIaCTHKATOPOM. [MlHex ¥ nH-
NMHIP 37eCh ABHKYTCS He3aBUCHMO JIpYT OT ApYyra [16]). Marepuan
nocrynaer B oforpeBaeMBIH LHJIHHAD, paGoTaoMHH 110 MPUHHUHIY
KOJIbLIEBOT'0 MOPILUHS, TAe MPOHCXOAHT ero NJacTHKalHs C MOMOILBIO
HeKa, KOTOPBIH IIOJaeT MaTepHal B TOPOHJAJIbHYIO KaMmepy. Hs3
TOPOHAANBbHOH KaMepHl NPH NepeMellieHHH IHIHH/pa Brepel MaTtepHall
BIPLICKHBAETCH Yepe3 TOYeyHhle JIHTHHKOBhIC KaHAJh B dopmy.

1.6. TenpeHuuu pasBUTHA O0OGOPYROBAHHS
nNA BLICOKONPOWSBOAHTENLHOIO (POPMOBAHHKA
U3A6JHH U3 naacTmacce

PasButrHe O6GOpPYNOBaHHUS MAJMS BHICOKONPOH3BORHTE/b-
HOro (pOpPMOBaHHS H3IeNHH H3 MJIACTMacC OCYIECTBJSETCS Ha OCHOBE
CO3MAHHS MHOTONO3SHIMOHHKEIX KOHCTPYKIHH, HCIOJb3YIOUHX COBME-
IeHHEe HeNPOH3BOAHTENBLHOIO H MPOU3BOJAHTENHLHOIO BpEMEHH IHK/JA.
Upeo MO3MLHE MHOIONOSHIMOHHOro OGOpYROBaHHS, paBHOe JoJe
HeTPOH3BOAUTEJBLHOIO BpEeMEHH B IHKIE, PaCCYHTHIBAETCH MO
dopmyJe (1.9).

Il npeccoBaHHs W JHTbS NOJ JABJEHHEM PEKTONIACTOB H TCPMO-
NJACTOB pacnpocTpaHeHs KOHCTPYKUHH MHOrONO3SHHHOHHLIX IpeccoB
H JUTbeBbIX MAlUIHH POTOPHOro THNAa, B KOTOPBHIX Ha Bp AL A0 HHCS
POTOP YCTAHABJIHBAIOTCS HECKOJBKO MEXaHH3MOB 3alHpaHHs. Berpe-
YalOTCS TaKXKe MalUMHB, B KOTOPDHIX MEXaHH3MBl 3anHpaHnsd ycra-
HOBJIEHH! N0 JAyre OKPYXKHOCTH, 2 ME€XaHH3M BIIPHICKA coBepLIaeT
HOC/IeN0BaTebHO NMOBOPOT Ha KaAylo nosuuuio.. Ha pOTOPHEIX
npeccax OTeYeCTBEHHOro MNPOM3BOACTBA THNA PIT-40 MexaHH3MHL
3aNHPaHUA M NPEeccCoBaHHA B BHAE 'MAPOUHJIHEADOB YCTaHOBJIEHBI HA
BpalaloMHACA POTOP, KOTOPHIA COBEPIAeY IOBOPOT HA KaXKAYIO
NO3HIHIO.
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Puc. 1.9. Cxema paGoTH POTOPHHX MallHH Jns (popmoBa-
HHs HSAesnl: BO ppeMst NMpeKpauieHUs TPAHCIOPTHOro ine-
peMel eHHs 3aroToBKH (d) 1 npH cOBMeleHHHE TPAHCIOPT-

' HOro nepeMen(eHHs BaroTOBKH (0) o
'PoTOpHEE MAIMHE N0 Xapaxmepy coomwousenutl meakdy mparc-
NOpMAGLM U MEXHOMOZUNECKUM Osuitenues DasHENAIOTCH HA HETHpE

“/K mepBOMY KJAacOy OrHOCATCA MAlWHHH, B KOTOPHX
06paGoTka 8aroTOBKH HaH (OPMOBaHHE HSJeNHAl OCYMECTBIAIOTCS
‘BO. BpeMs 'MpeKpallcHHs ee TPaHCHOPTHOIO ABHMIKEHHI. [Ipononxku-
TeNbLHOCTE, ONEPANHONHOT0 LHKJa MAIIHH STOr0 KJacCa Ty, CXeMa
'PabOTH KOTOpHX HOKasaHa Ha puc. 1.9, @, onpefieasion no dhopmye

TIe t;,p-_";"}Bpewl_.-ipaHCHOPTHpoBaHHﬂ; frx — TEXHOJIOTHUECKOE BPeMs;
Ly B Lyy — TPAHCNIOPTHHE M TEXHOJOrHYECKHE NEPEMEWEHHA; Urp
U 0.y — CKOPOCTH TPAHCIOPTHHX M TEXHOJOTHYECKHX HepeMelleHuH.

b
|
| B 'l.
.-

-7 TIpOAOMKHTEALHOCTS NOJNHOTO ONEepanHOHHOro IHKJA 3aroTobl:
'WJIH NpECcC-MaTepHala To.n s OMPEAENAEICs ee TPAHCNOPTHOH CKO-
'POCTBIO. M JVIMHOH YTH Ly O7 MecTa 3arpyskKH poropa A0 MecTd BRIZA9H
M8 poTOpa 06paGoTaBHOf ferann

To. .8 = L,njv-rp- (1.11)

 TIpoAOMKHTENLHOCTH ONEPAaNUOHHOr0 NHKJA HHCTPYMEHTE To.n.
“prpenieasieTcs Tofl XKe, YTO B JUIs 3aroTOBKH, TPAHCIOPTHOH CKOPOCTBIO
‘W' JIHAOR NyTH HHCTPYMEHTA Ly, paBHOH NONHOR OKPYHOCTH pOTOpa

- %o, Ly — Lnlurb- (1 . 12)

‘TakuM o6pasoM, sl 5TOfi MAMMHH To. g5 = To.x u-

v *OcHOBHOE CBOACTBO MAlHH MEpBOro KJaacca COCTOHT B TOM, 9TO
'PHTM BHNyCKa (WT./MHH), a 3HAuM? M DNPOHSBOAHTENBLHOCTH MAlWil
3aBHCAT 0T one} ' U 3aroToBKH H,
'CJeNOBaTeNbHO, O7 BEJHYHH, HeOOXOMHMEIX IJIsl BHIMNOJAHCHHA XaHHoO
‘onepanud, — TEeXHOJOTHYECKHX H TPAHCHOPTHHX. pepeMeleHdd H HX

'S8aBHCAT 'O7 ONEPANHOHHOrO WHKJA HHCTPYMEHTA

CROpOCTeH. MalkHsl NepBOro KJaacca HauboJee HWHPOKO paciipo-
CTpaHeHbl B NpPOH3BOJICT Be.

PUTM BRINYCKa POTOPHBIX MalldH IepBOro KJaceca H HX OPOH3BOIH-
TeAbHOCTD [] BRINHCIASIOT 10 dopmyJte '

1T = 1/Ty = Uyp/Lu; Tw = Lo/Urp. (1.13)

Ko BTOpoMYy KJNacCcy OTHOCATCA MalIHHE], B KOTOPHIX
obpadurka uJAH POPMOBAHUE H3LEJNHH OCYUWECTBAAIOTCA B npoiuecce
HEeNpepuIBIOro TPAHCIIOPTHPOBAHHA 3aroTOBKH U HHCTpYMeHTa, B s1ux
MaluMHax pabouce U TPAHCIIOPTHOE JBHIKEHHs COBNajamr, 7. e.
TPAHCIOPTHOE LBUXKCHUE Npencraslisier cobod B TO e BPeMs H Tex-
HOJIOTHYECKoe JBHIKEHHUE.

JJ1d mMamwMH BTOPOro KJacca PHUTM BHINYCKA HJH [NPOHU3BOAHTEJb-
HOCTEL {{ 3aBHCAT OT NPOAOJINKHTEJNHLHOCTH NPOXOXKIAEHUS 3aroTOBKOH
MIarosore paccTosiHus A, T. €. PACCTOSIHHA MeXAY HO3HIHSIMH, H BLi-
YHCHSIOTCA [0 (POPMYJa |

[l = [ty = vy,/h; T = A[Upp. (1.14)
Tarx Kax v,y = Upg, TO Ty = A/Upg. [IPOLGIAKUTEIBLHOCTE OINEPAIHOH-
HOrO LHK. 4 HHCTPYMEHTA OUpPEHeNsieTcss BpeMeHeM MNPOXOXKIeHUS
WAaroecro pPaccTosHusi A, T. €. Ty = h/v;y. ChenoBaTeNbHO, PHUTM
BHITYCKA POTOPHEIX MaWMH BTOPOrO KJacca paBeH ONepanHOHHOMY

HHKAY HHCTPYMEHTd, HO He paBeH NOJHOMY LHKJAY o0paboTkH 3a-

'roToBKY ((OPMOBAHHsA), P. €. PHTM BHIIYCKAa MalUMH, a CJejoBa-

TEJbHO, HX NPOU3BOAUTENBLHOCTh He 3aBHCAT OT NPOAOCIKHTEJNbHOCTH
[TOJIHOIO ONepanOHHOro LHKJIa 06paboTKH 3aroToBOK ((hOPMOBAHHS ).
OCHOBHOE CRBOACTBO MAUIMH BTOPOro KJacca COCTOMT B TOM, 4TO
UX MPOH3BORUTEJIBLHOCTE ONpelesieTCA TeXHOJNOTHYECKOH CKOPOCTBIO.
Takum o6pa3oM, NPOH3BOLHTENLHOCTL MaIHH BTOPOTO KJacca TaK e,
KaKk H MaimlgH MepBOro KJjacca, 32aBUCHT OT TEXHOJIOTHYECKHX napa-/
METPOB. | . _ -
Cxema peficTBHA POTOPHOTO Npecca, OTHOCALIEI'OCA COIVIACHO NPH-
HSIPOA KJaCCH(pMKAUHH KO BTOPOMY KJsaccy, nokKasaHa Ha pHc. 1.9, 6
[3}. B nosunmuu / marpuua 6 sarpyxaercs TabJaeTkoH 5, nocie yero
npecc-popma 3ameikaercss (nosuuua [/}, B nosunuax I1/—XI11!

M3JCJMS OTBepJeBaloT B oOOOrpeBaeMnlX 3aKpHITHIX npecc-¢gopmax.

B nosunusx X/V u XV npecc-popMa pa3MeiKaercs, a OTNpeccoBaH-
Hoe n3jenne I CTaJIKUBaeTcs ¢ NyaHCcoHa 4 ToJikareseMm 3 TpaBepcH 2.
Tak rax porop ¢ ¢opMaMH Bpalaercs HenpeprlBHO, TO GOPMH Npo-
XOLAT Hepe3 NO3HLHUH 3arPy3KU H 3aMLIKAHHSA, NPECcCoBaHUsA, pa3beMa
H CTa/IXHBAHHSA OTNPECCOBAHHHX H3IENHH. -

i akdMm obpa3om, CBOHCTBA XapaKTepPHHIX NapamMerpoB POTOPHHX
mausio cresyiomie [3]. OnepannoHHHH NHKA 06paGOTKH 3arOTOBKH
(Qoprunabitd), ONCpAUHOHHBIH UHKJ HHCTPYMEHTA H PHTM BHIIYCKA
MALTHLL,  ONPCREASTIOIER NPOU3BOXUTENbHOCTb, HE SaBHCAT APVYT
OT NDYra,

JleficTBHTeIbHO, NPH JIOOOM 3HAYEHHH umiara poropa, o6ycJoB/eH-
HOIC HEOOXOMHMEMH OONEpeNHEMU. PA3MEeDAMU HHCTPYMEHTOB H HCIIOJ-

£

ow. | LousTon 33



HUTEJLHEIX OPraHOB HJIH 3aroTOBKH, JIIO-
Goit PHMTM BRINYCKa MOMeD OHITb obecre-
geH - COOTBETCTBYIOIIHMH  3HAYE€HHSMH
TpaHCIOPTHOH CKOpOCTH. B-TO K€ BpeMA
- Jmobas npOJOJIXHUTENHLHOCTh OMNepanHoH-
4 HOro IMKJa 3aroToBKH (JO3H Npecc-MaTe-
pHajia) H HHCTpyMeHTa NpH JioboH TpaHe-
IOPTHOH CKOPOCTH MOXeT OHTb obec-
fleyeHa BHIOOpOM T[IPH MNPOEKTHPOBAHHH
y4acTKOB nyTH Ly B Ly, KaXIBHd H3 KO-
" TOPHIX MOXeT OBITh 3aNpPOEKTHPOBAH Ha
aob6oe YHCJO LIAroB MPH COOTBETCTBYIO-
leM 4HcJie NO3HLHH poTopa.
TpaHcnopTHasi CKOPOCTb Urp TAK XK€,
KaK H NPOH3BOAHUTENbHOCTE /I POTOPHOH
MaIHHLI, He 3aBHCHT OT TEeXHOJOrnyec-
KHX (bakTOPOB M MOXKED YCTaHAaBJHBATb-
Csf He3aBUCHMO OT HHX

I =1y=vh  (1.15)

- Ha npumepe npeccoBaHHs H3JeJHs Ha
poropHoM npecce Tuna PI1-40 (puc. 1.10),
" OTHOGALIETOCS COTVIACHO MPHHATOH KJIac-
cH(pMKAaUUH K MalllHHaM BTOPOTro KJacca,
onpejesJUM ero nNpPOH3BOAHTEJIBHOCTD.

Jl a HoO: BpeMsi BHIepXKH fy = 105 c; HempoH3BOAHTeJlbHOE BpeMd Tpecca
. == 15 c; uncyno rre3s mpecc-popmbl I' = 6; njomagh CcToja mnpecca Ser, 00e-
cnedupaoumas YCTAHOBKY npecc-GOpMEl ¢ HapyXXHhIM juaMerpoM d = 400 MM, uHC-
noM, paBHEM K. i ~
-Onmpepedn nM: ) uncao mpecc-popM H MO3MIHA mpecca IO dopmyse (1.9)

K = (tan + ts)/tan = (15 +,105)/15 = 8 .}

- 9) IHHY nmyTH L}I ofHoro o6opora poropa (MO LEeHTPaM HapYXKHOR OKpPYKHOCTH

npecc-popM) Ly = dK = 400.8 = 3200 MM HIM [maroBoe paccTofHue h = Ly/8 =
=3200/8=0,4» =

132 TPAHCIOPTHYIO -:;'mpom_"s, no ¢opmyJe "(1.'13) Urp = Ly/ty = 3200/2 =
_——— y )
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Puc. 1.10. ITpeccopanne H3je-
JIKS- Ha POTOPHOM Ipecce
PI1-40° | |

= 1,6 M/mun; | -

“ . 4) TpOMSBOAMTEILHOCTE Ipecca NpH OnHOTHe3aHOH npecc-popme [1 = UTp/h =
= 1,6/0,4 = 4 wr./mMun; ' -

. ~: D), NpOH3BOAHTEJbHOCTh HIpecca C YHC/IOM I'HESN npecc-popM, pasuoM 6, T, =

= [IT = 4.6 = 24 wr./uun,

JIuTheBOE NpPECCOBAHHE 3aJaHHOTO M3JeJHUs Ha POTOPHOM mnpecce
cuna PI1-40 sakhaiouaercs B caexnyiomem. [Ipecc-marepuan I B BHJIE
TabJEeTKH MOJAeTcsi B mpecc-popMy, 3aTeM IIYHXKep 3 mepeMemaeTcs
BHH3 H npecc-popMa cMmiuikaercs. Ilocie CMEIKaHHA npecc-QopMH
nopmeHb 4 J3aBUT Ha mpecc-MaTepHall, HaXOJAWMHKACA B 3arpy304HOH
xamepe §. [Tox meficTBueM TeMnepaTypul H AaBJIEHHS Npecc-MaTepHall
fepexonuT B BASKOTEKyUYee COCTOsHHEe H IO JIHTHHKOBBIM KaHaJ/laM
IaBJHBaercd B rHesfa npecc-gpopmei, ¢popMmy H3feane 7. 3aTeM
DOHCXONHT NOCJENOBaTeMbLHRIH M[OBOPOD 3al@ DH YacTH npecca,

NEPHO),  DOCACAOBATEIBHOTO  Bpa-

CHMORTHPOBAANOH Ko porope. J1ocae
3aBepILcHEs]  BRUIGPMKH, T. €. B

gieHHs poTOpa, Sanopdana  9acib
fipeccs R npecc-hopua BO3IBHALAIOT-
CH B ACXOAHOE LUJdOXNeHHe H Npece-
dpopma pasmmxaercs. Iliynxep J
IOEKRMASTCHE <0 CKOPOCTHIO §0Jb-
meli, GeM cKOpoCTL aopmus ¢, H
33 C'eT 9TOrC LPECcc-ocTaTok 6 yna-

JNALTC B2 3MUPY30UHOR RaMepn 3.

l'lp-:-; PORheMe l'ilJFs{:C-(lJO[)Ml-;: TONKG-  pye. 1.11. Cxema pa6oTl porop-
TeNn  Z  ShiTaJKHBACT H3 HOE W3- ol AHHAA

e/, KOropoe 3areM ValacieH

g aocine hopMoBand s, B b eiivieM THKII BO3OSHOBAAETCH, H TAKHEM
o6pascy OCYIRCTBAAIOTCH (IepedHc/ieHbIe paGoTE Ha BCeX BOCHMH
DCoHUAS  poropHOore mnpecca. llpH 3TOM npecc-popMa CMbIKAeTCH
L pasMLIKGETes, [pecc-MaTepHad 3arpyKaerci H oTQOPMOBaHHOE
Waesie CHHMAEICAd BO BPeM# OCTAaHOBKH PO Topa. _

PoropHble 3 pOTOPHO-KONDefiepHnie JIMHHI, CO3AAHHRE B CCCP
no apoexty axapemuka JI. H. Kowkuna, ABIAIOTCAH AaJibHeH UM
paSkiTHEM POTOPHLIX MaunH (2]. PoTopxble JIHHHH COCTOSAT H3 pAjia
CHHXPOLHO BPALAIOLIYXCS TUXHOJOTHYECKHX POTCPOB, Ha KOTOP bIX
HEeNPepufao OCYDIECTBANCTCA BECh TeXHOJOrHUECKKH npouecc nrody-

TaGrouua 1.7. KpaTkaf TexiseccKasl XapaxrepHCTHXa POTOPELIX
I PATOPHO- ACUHBE SepHiaX THIWE
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geHHs NJAacTMacCoBBIX H JAPYTHX uanesnii., Ha puc. 1.11 noxasana
NpUHUMNHAJbHAA CX€EMa OILHOi W3 POTOPHBIX JIMHHH, cOCTOALLEH U3
geThpeX TEeXHOJOTHYECKHX H OAHOIO TPAHCMOPTHOIO POTOpPA. TexHo-
JlorHyecKHe poTopel -/ ciyxar AJs A03HPOBAHHFA H TabJeTHPOBAHUSA
MarepHaJja, NpeiBapHUTeJpHOro Harpeba 2, npeccoBaHUA O M MECXAHH-
gecKOil 06paGOTKH H3JeJHH. TpaHcnopTHBIA POTOP 3 niepenaer uajienusd
C poTOpa NpeccoBaHHsl 5 Ha poTtop o6paboTku 4. Ha pOTOPHBIX JHII5IX
ofecrmeunBaercsi crafuinpHas pabora C BLICOKOH IIPOU3BOJHATED -
HOCTBIO. DKOHOMHYecKas 3PPEKTHBHOCTb NPHMCHEHHN HX HEOJHO-

KpaTHO NOKas3biBaJach.
TexHHUeCKHEe  XapakTepHCTHKN  HEKOTOPHIX ABTOMATHUCCKHX

POTOPHHIX JIHHMI JJIs1 NepepaGoTKi PeakTOmIacTon B H3JCJIHSl IPH-
pefeHn B Tada. 1.7.

1.6. TeHpeHUHH Pa3BHTHA
thopMylOLleHd OCHACTHH

~ Tlpoueccs mpeccoBaHus H JIHTbA NOA AaBJeHHeM H3Jie-
jdufi.- U3 [JIACTMAcC OCYIeCTBJSIOTCs C NPHMEHEHHEM dopMyloLIeH
OCHACTKH, KOTOpas fBJAsieTcs BaXXHEHMIHM 3JEMEHTOM rex HoJloryuge-
CKOTO TIpouecca H OTJHYAeTCs cgoell HMHJIHBHUAYaJbHOCTbLIO, TaK Kak
¢opmyiomass AOJOCTb OTAEJNBHO B3STOH OCHACTKH COOTBETCTBYET
TONLKO KOHKDETHOMY H3JeJHiI0, T. €. NpH MNOMOIIH 5TOH OCHACTKH
MOJKHO HBFOTOBJATH TOJABKO TO H3JeJne, MId KOTOpOro oua HNpEi-
yaspadeHa. T105TOMY [JSi KaK/I0TO M3AEIHA CO3AaeTcs CBOA KOHKpPET-
Hasi GOpMYIOLIasi OCHACTKA, H BCJIEACTBHE STOTO KOJIHYECTBO OCHACTKH
Ha npoM3BOACTBe (0e3 yuera ny6siel) paBHSETCS YHCAY HaUMeHOBA UK
H3rOTOBJSEMBIX H3JeJHH. Hpyras 0CcoOeHHOCTE Q)opmylomeﬁ OCHACTKH
COCTOHT B TOM, YTO OHa OTJIHYAETCs CJIOKHOCTLIO, KoTopasa 31a4H-
TeJbHO 3aTPYAHSIET ee MPOeKTHPOBAHHE H HITOTOBJICHHE, [LuKa
[IpOeKTHPOBaHUS dopmylomeld OCHACTKH HAa OLHO H3JICAHC B 32 BUCH-
MOCTH OT CJIOMKHOCTH €ro reoMeTpHyecKHX (opm CoCTaslger OF I no
3 Mec, H3TOTOBJEHHs — O—0 MeC [1].

- OpHMM M3 HanpaBJeHHH MOBbILEHHs 3PQEKTHBHOCTH NPOLECLOB
MPOEKTHPOBAHHA H H3rOTOBJACHHS dopMmyoLLel OCHACTKH fABJSIETCH
'yHHUKAuUMA H HOpMaJH3anHs . KOHCTPYKUHHA, @ TakKxe CO3LAaHHC

(L)

KOHCTPYKLHH, COCTOSLIHX H3 yHHBepcalbHOi (6/10Ka) H crenyassbHOH
(npecc-gopmul) Yacrelf. IlpH 3TOM KOHCTPYKLMI 6J0KOB IOCTOSIHHO
ycloXHsAeTcsd. 338 cue? yBeJHUYeHH:A HX by HKLHOHAJIbHHX BO3MOX-
HoCTeli, CB3aHHHIX C YMeHbileHHEM PYHHBIX onepauud B npolecce
dopMoBaHHUs. Y CH0XKHEHHE KOHCTPYKIHIA GJOKOB OKYyNaercs TeM, HTO
JROTIOJHUTEJNbHEIE Y3Jb B KOHCTDYKUHH 6JI0KOB HapsAly C yMeHble-
HHeM DYYHHIX onepauuii ¢opMoBaHHA CYLIECTBERHO yIpoIanT KOH-
CTPYKIIHH 'npecc-popM, MNepekaajpiBas HX INPEKHHAC byHKIHH Ha
610KH. BJloYyHBIe KOHCTPYKLHH Npecc-QopM B 6OJILILHHCTBE CJly4aeB
0 CBOEeHl MPOM3BOAHTENLHOCTH, He yCTynasi CTAaHHOHAPHLIM Ipeets
dopmaM, obecneynBalOT 3HAYHTENLHOE CHHIKCHHE HX METaJNJI0EMKOCTH

H TPYAOEMKOCTH u3rorosjeHusi. (jeloBaTebHO, MPHMEHCHHE BJ10Y-
36

TatGanyga 1.8 3unaucHHd rayornu TaGuaunua 1.9. 3HageHHR AJYHEL
OTBCPCTHH B [ACTMACCOBBX HIJACTASX, SANPCCCOBKH apMaTtypsl B
H3TOTOBJISICMBIX NPSAMbBIM NIPCCCOBAHNCM NJ1ACTMACCOBHMX H3AEAHAX,
M310TOBJIACMBIX NPRMbIM

N L -

- T'ayGuuHa oTeepctrit [, MM, pecCORAHHEM, MM
pacHoJOReHHUX ~ ——— e —— e
| Miramer) - | e JdnauHa 3anpecCOBKH
uTBEP- apMatypul /, pacnono-
b ocTus J, 1A SO HO nepit¢cHIH- KeHHOH
M M ApraaJaeibi KYJsip o K -
Qcit Bl ra.c= OCH ¥hitaJl- | JE;-I:LT‘;TP
KHBAUHH TR L ctas d 14 paeaBHO nepncecHav-
- KYJDIPHO K
—— _ OCH BLITAN =~ CeH BBITaJ
| 2 | 3 | 4 KHBakHnasd KHBRaHHH
! . , I T |
0,5 | 05 | LO | 75 l ] 2 | 3 4
1,0 1,8 | 2,0 150 | |
' , ’ J
’ B B = 0,5 0,8 | 0,9 0,65
2 5 45 | 50 3,75 1,0 16 | 1,8 1,30
| o
4,0 | 80 1 80 6,00 gro 4,0 | 4,5 2,25
| 0 7,2 7,2 ,20
6,3 |13,9 |13.6 9,00 | 6,3 |12,6 |11,3¢] 819
Jipumeuwanye, I aHHbE [IpumMeua HHe. Jlaunule
rp. 2 - onmnrine, rp. 3 H VP, 4 — rp. 2 — OnuTHHE, TP. 3 H TIP. 4 —
pecHeTIRE, ‘ pacdeTiLIe,

- ___—__—_—pn_-—_—-—_'—-——__'—_'

Bl Ipecc-OpM COKPAulaeT CPOKH OCBOCHHS HOBOH TEXHHKH H MO-
BLi1taeT aQQeX iHBHIOCTh [TPOH3BOJACTBA.

CyTh YHHBEPCAJTbHOCTH (JIOKOB COCTOUT B TOM, 4TO OEH ob6s1aaroT
BOAMOKHOCTLIO MOUTHPOBATLCS ¢ TPYIINOH Ipecc-popM H, COBMECTHO
pafoTast ¢ KakACGH H3 HiX, O0RCHEYHBAKOT (hopMoBaHiie pasJHYHALIX
wanesinii. Takum o6pza3oM, OJOK H3TOTOBJASETCH He Aad Kam/oro
uadess, a A4S TPYLIBL u3jenni, GopMyeMbiX crnocobaMu ITpsiMOro
H JUTHEBOTO NPeccoBanlis, a Takxe JUTbsA NOA AaBJEHHEM. I Ipumene-
Hie opMYOLel OCHACTKH A1s H3TOTOBJICHHS H3jeNHid NpAMBIM
OPCCCOBAHUEM OFPaHHYHBACTCS reoMerpHyeckoil GOpMOH H3JeNHH,
KpUTEPHSIMH KOTOPOH CJIYHAT rayOuiia OTBEPCTHH M JJIHHA 3alipec-
copkH apMmartyph (rp. 2 ta6a. 1.8 u 1.9).

Tt BLIUHCJACHHSI HOPMalbHBIX HAINpsIKEHRHH B apMarype H 3Je-
MEHT4X Npecc-opMbl, BOCIPOH3BOASAIMX OTBEPCTHS B H3ACIHH B npo-
.qjlecce  MpeccopaHHs, IPHHHMAEM  CXEMY nedicTBHA BHEUIHHX  CHJ,
nokasagHyio Ha puc. 1.12, a. Tloab3ysice METOAOM CEUCHH:A, PACCMO-
[pIM YCJOBHS DABHOBECHS JIEBOH YACTH 3JEMEHTA [12]. JIunus
fepecedenHts [JIOCKOCTH CHMMETPHH 3J1eMEHTa ¢ IJIOCKOCTBIO ceyeHH4
NpHHSITa 3a OCh Z, HeHTpaibHas OCh CEUeHHs — 3a OCh Y, ocb X
B34Ta BIOJb HEHTPaJbHONO Cl0A NEPNEeHAHKYJAAPDHO K OCAM Y u Z.

B kaxaoil Touke IOIEPEUHOro CEHCHHS IeHCTBYIOT -HOPMAJbHHE
qaupazKenns o. BbieanB BOKPYT JOOCH TOUKH C KOOpRHHATAMH f K 2
saenentapHylo naomanky dF, o0603HauHM JNeHCTBYIOMYI0O Ha HEE
cuny dN == o dF. |

NVreeveniiasi UACTh IJCMEHTA HAXOJAHTCA B PABHOBECHH IOJA JeH-
crpiien BHOUIHHX CHJ, oOpasyiouidx napy M, H HOpMaJbHBIX YCH-
s dA 3aMenAIoUIMX 9TOPOHICHHYIO 9acTbh SJ/EMEHTA. Jlast paBHO-
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rle 7 — PajHyC KPHBH3UE!L HCHTPAJNBHOTC CJOH, flepBOHAYaJIbHAS
nnuua woroporo dx = 0,0, =1 de.. Tlocse pedopManuu ero AJHHA
10 nyre AB crana JAB = (r + 2) da.

CyryocyTesbHOE YAJMHHECHHE DPABHO

g = 2 dalr da = 2Ir. ‘ (1.20)

louyceTHM, YTo npu usru6e Ha 6eCKOHEIHO MaJjloM ydacTke JJHHE
PaJyC KPHBI3HE HEHTPaslpHOro CJ0s OCTacTCA MOCTOAHHREIM H HYTO
BOJIOKHA APyl Ha Jpyra He AaBAT, Kaxjoe BOJOKHO WCILIT HIBAED
‘npocroe” (MHHeHHOR) pacTAxKeHHe HJIH CKATHE. OnpenejasdM Hanps-
JKeHie, BOCNONb30BaBUINCh 3aKOHOM ['yka npH PaCcTAMKEHHH

Prc. 1.12. CxemMa HanpsxeHHO-AedOPMHPOBAHHOTO COCTOHA - | . ‘ o -
_HHs 9JeMeRTa npecc-Popabi, BOCHPOHIBOAAULETO FeOMETPHYLCKYIO Viz BrIpaXKeHHs (1.21)__ ciaenyer, 4910 Ha HefiTpaJbHOH OCH nmpH z = 0
; w o == 0, Npy nepexoje B CXKaTylo 30HY (Bble HeATPaNpHOH OCH) O

bopMy H3feJIHs: @ — HOPMAJbHOC HAlIPSIKEHIfe BAeMCITY; O —-

XedopMalus SIEMCHT LMeCTe © 2 MeHsieT SHaK Ha MHHYC (CxaTHe) U BHOBb pacTer HO abco-

JICTHOMY 3HAUCHHIO NO Mepe yNaJeHH s or HeliTpaabHOH ocu. Cenosa-

BECHs 3Ta CHCTEMa CHJI JOJKHA YJOBJNETBOPSTH WLIECTH ypaBHEHHSM s _
CTaTRKH, YDABHEHHSM NPOCKUMil CHJI HAa TPH KCOpAHHATHBIE OCH X, rTeABHY, HAHCOJIBIUErO 3HAYCHUS HANPSKEHHE NOCTHTACT Y BEPS P53
Y, Z, paBHbIM HYJIO, H yPaBHCHHSAM MOMEHTOB CHJl UTHOCHTC/ILHO B HKHETO KPAeD CEHEHMS MPH 2 = Zmax- XapaKrep pacnpeigsieHin
oceit X, Y, Z, paBumM HYJIO. HaUpsKEHIH, KaK BHAHO H3 BLIPAXKCHUS (1.21), MUHEHHBIH, N
: , Ypasnenue (1.21) moKaspBaeT TONBKO XapakTep PAcMpeie/iery
' 2 X =0 una JadF =0 (1.16) HOpMANbHBIX HaNpsKeHuA N0 CedeHHIo, HO KM HE/Ib3A BOCIOJIL30~
- ' F patTLest IS GHIYHCAEHHS] UX 3HAYeHHH, TaK Kak HH r, HH 2 HEH3BECTHE,

NOCKOJibKY HEH3BECTHO PacloJIOKEHHE HeATpaJbLHOro CJ0s 10 BbICOTE

2 My, =0 nim Iazdﬁ' = 0; (117} couenmns. UTOGH BBHIMHCIMTH SHAYEHHSi HANPSXKEHHA MO CEUCHHIO
- . F | i 2aBHCHMOCTb HAMpsiXKeHusi OT H3rH6alomero MOMEHTa, NOACTABHM
W M, =0 wui j‘qy IF = 0: (1.18) spauenne ¢ u3 peipaxenns (1.21) B ypaBHEHHS (1.16)—(1.18).
e _ F ’ a TloncraBJisisi 3HaueHHe O U3 pupaxenns (1.21) B ypaBHEHHE (1.16),
a B * . - NGy Ul |
NY = 0mn} Z =0 obpamainrcss B TOKICCTRO BH4 0 == 0, Tak xax OIYEER
ycurust dN = 0 dF GPOEKTHPYIOTCS Ha 314 OCH B TOUKY. Y M, = 0 2 X
o6paniaeTcs B TOXAECTBO, TaK KaK ycudius dN = ¢ dF napanneipn:l ' ¥
OCH -xf“. '
- JI/I8 BEISICHEHHSA SaKOHA pacrpejeleHHs] HOPMaNbHEIX HANDSIKeHHH VJockodeky Elr = const 55 0
‘B 8aBHCHMOCTH OT TOr0, Ha KaKOM pacCToAHKH OT HEATpabROH OCH ¥ | *
'HaXOJHTCS NJIOMAazKa dF, paccMoTpHM NPHHSTYIO cXeMy NebopMaryt jzdF =0. (1.22)
‘9MIeMeHTa, NoKasaHHylo Ha puc. 1.12, 6. B pesyavrare nedopMa IUH F
‘sNieMeHTa ceueHus [—I] u 2--2, ocraBasgch MIOCKHMH, HOBEPLYTCH

BOKPYT HeATpalNbHEX ocelt (Ha Pacane Toukn Uy H (,) 1 0o6pas3yor ooy HHTErpan NpeacTaBlisiern coBolfl cTaTHyeCKHH MOMEHT MJoiRaliH

yroa do.. Jlunus 0,0,, npHHANIEKAULAS HeHTpanbHOMYy CJIOK, noclie eueiisl OTHOCHTENbHO HefiTpalibHoli ocH. Tak Kak OH paBeH HYJIO,
IedOpMAnHH COXPaHaer CBOI MNEPBOHAYAJLEYIO JUIMHY dx. Bce BO- +0 . CACAOBATENBLHO, HefiTpajbHas OCh NPOXOJHT HEPE3 HEHTDP TAMXKECTH
JIOKHA, JIeXKallHe BHILE HCHTPaAbHOro C/I0f, YKOPAUUBAIOTCS, cogeinif, {aK KaK LEeHTP THAXKECTH CceyeHHs JEXHT Ha OCH CHMMeE-
4 HHHEE — YNAJHHAIOTCA. sy (2, TG TOYKa nepecedyeHust 3THX ABYX ocefi O aBigercs UEeHTPOM
~ AGcomoTHoe YAJIHHEHHE BOJIOKHA, PaACNONOAEHHOro Ha paccro- oo eety coueHHsl, a ochb OX — OCBIO CTEPHKHA. - o ’
;rim:,or HeHATpaJAbLHOro CJOfl, PaCTAHYTOro HallDAMNeHHeM O, Oofpe- TaxumM oOpa3oM, NOJIOXKEHHA HeHdTpaJbHOH OCH H HEeHTPaJbHOIO
10D 0o QopmyJie - cac:t oupenetevsr, HelrpaabHas OCb 3akJiouaer B cebe LEHTPHL TH-

- Al = (r + Z) det — rdo == 2 d&} ”lg) FAS LS T S188 L 4 Cd HR CTepxHA.
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Teneps ‘moficrapuy suavenue . B ypasuense (1.18)
XM=0,  [EwdFir=0;  E [adF=0. (123

[TonyueHHRA HHTErpaji — cymMMa fpOH3BeJeHHH SJEeMeHTapHSIX IJIO-
INAaAOK. ‘Ha PacCTOAHHS HX JO KOOPAMHATHHIX OCEH — HasplBAeTCsH
NeHTPOOEKHKNM MOMEHTOM HHEP Il HH OTHOCHTENLHO
ocefl. Y u Z. On Moxer OWTH KaK [OJIOXKHTENbHBIM, TaK H OTPHIA-
TEALENM, 8 CIEfOBaTeNLHO, MOXET W OOpaTHTBCS B HYJb, TaK KaK
KOOPUHATE SJeMERTaPHAX MJIOMAZOK MOTYT HMETh PASHLE SHAKH.

IJo’ ycOBHIO B -HalUeM CJydae LEHTPOOSKHHIH MOMEHT HHepLHH,

'KOTOpEf OOHTHO 0f03Hagaercs Jzy =jj 2y’ dF, RoMmxeH O6paTHTLCH

_ R i

BHYAb.
JTax KaK -CeYeHHe CHMMETDHYHO OTHOCHTENABHO ocu 0Z, rvo nnq

KaxJoh niomaikn:dF o KOOpAHHATAaMH 2, ¥ CJIeBa OT OCH MEl MOXEM
NOABICKATL " TAKYIO0 " JK€. CHMMETPHYHO PAacNOJIOXKeHHYI0 IJIOMAaAKy
CrpaBa fio.0cH . Z; - KoopauHaTH 2 ANt STHX IJIOMAN0K OYyAYT OJJHHAKO-

BHMI:!.@HTLOZSHaquHIO, H 1O 8HAKy, KOOPAMHATH XK€ Y OKamyTCs

OAHHAKOBEIMH 10 a6COMNIOTHOMY SHaYEHHIO, HO OOPATHHIMH IO 3HAKY.
BT e A e S S o
[osromy 'cymma' {‘zy dF ' pasobrercs Ha JBe, pPaBHEIE IO SHAYEHHIO

ot

.....

JUUT CHMMETPHIHKIX CeYeHu# BCerja paBeH HyJIo, H ypasHeHHe (1.23)
obpamaercs B TOXAECTBO. N

- Jlanee, ‘noxcraBus ‘B ypapuenue (1.17) pmpaxenue (1.21), no-
ayqem o o

DMy=0,  [EfdFir=M wm Eir [2aF =M. (120

H - IPOTHBONOMONKH

O6o3Hauum Jy"----J 2® dF. 3roT uHTErpal, U. €. CyMMa IPOU3BefeHHH

SUEMEeHTAPHEIX IJIOMANOK HA KBaJpaThl PacCTOSAHHH HX IO OCH, Ha3Hl-

B3eTCH OCEeBH M HIM 5KBaTODHAJIbLHBM MOMEHTOM
HH '€'p I H'H. NJomany OTHOCHTEJNbHO OCH Y U 0603Hayaerca CHMBO-
JioM Jy. ‘Tak Kak ocp ¥ — HeHTpanbHasd, TO Jy €CTh MOMEHT HHEDIHH
NJIOIMaNH CEYEHHs! SJIEMEHTA OTHOCHTEJbHO HeATpasipHoi ocH. Torna
"H3 npeobpasoBanHoro ypasHeHus (1.17) nonyunm

 Ellr=M um Elr= M. (1.25)
TloxcraBass HatinenHoe sHauenué E/r B ypasuenue (1.21), maxomuu
| o= Mz/J. ' (1.26)

‘Takum o6pasoM, HopMaZpHOE HANPsSKEHHE B JIOGOHA TOUKE CeveHHs '.
TpAMO - IPONOPIHOHANLHO H3rHb6aoEeMy MOMEHTY H PacCTOAHHIO

JLOUKH OT: HEATPaNbLHOA OCH M O6paTHO NMPONOPIHOHAJABHO MOMCHTY

HHEDUHH CEYCHHS OTHOCHTEJILHO HEHTPaNbHOH OCH.
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e 0 3Haky. TakuM 06pasoM, STO? HHTerpan

HefitpajibHas OCb NPOXOZUT Uepe3 HEeHTP TAXKECTH K IepHeHHx
NApHa K NJIOCKOCTH AEHCTBUA CHJI. - |
- MOMEHT HHepUMH ceueHMs, Kak BHJHO H3 dopMyam (1.24), n3me-
psieTcs B eJMHHLAX MAJIHHEl B YeTBepTOH CTeneHH W 3aBHCHT 0T (OPME
U pasMepoB CeycHHud. | S | L
Hsi ycraHoBJeHHA (U3HUECKOro CMEICHA STOH BeJHIHHEE BHAO-
usmenuM ¢opmyay (1.25). Heayuam 1lr = M/EJ. Orciofa BHAHO,
yTo yeM OoJiblue NpH RAaHHOM u3rybaionieM MOMEHTE MOMEHT HHEpUHH
ceyeHHR J, TeM OOJILIUHM OKaXeTCs Paiuyc KPHBH3HE HEHTPaJbHOIrO

¢JIod, 7. €, TeM MeHbue HCKPHBHTCA 3J/EMCHY.

3HaueHHe MOMeHTa HHEpPUHH XapaKTepH3ye? CNOCOGHOCTh SJe-

' MEHTa COMPOTHUBJAATECA HCKPHBJEHHIO B SaBHCHMOCTH OT7 pa3MepoB
"B dopmsr ero nomnepevyHoro cevyeHus. Moaydanr ynpyrocrs E xapakxre-

PH3YET Ty e CIOCOGHOCTL 3JIEMEHTa, HO YyiXKe B SaBHCHMOCTH OF
MaTepualia sjemenra. [IponsBenenne EJ HasnBaercs X eCTKO-

GThI0 CTepPXKHA NpH H3rube H YeM OHO OO/blue, TEM

MeHble MCKDHBHTCS CTepKeHb OPH JEiCTBHH AaHHOrO HSrHbalmero
MOMEHTA. o o e .

UToOR pOBEpUTh NPOYHOCTH MaTepHalia SJieMEeHTa (10 OTHOIICHHIO
K HOPMaJbHHIM HaNpSIKEHHSIM CHKATHA H . PacTaxeHHd, B QOpMyJay
(1.26) Bmecro M DoacTaBjAeM €ro HaHOoJbIIee 3HAYCHHE M axy

a BMECTO 2 — Zpax (PACCTOSHHE 07 HeHTpasbHOH OCH J0 HauOoJee
VIANeHHEIX 07 Hee Touek). Toraa A/ HanOOJbIIEro HOPMAJbHOTO

HAMPSIXEHUA NOAYydIHM ¢opMyay L

Omax == Mmaxzmaxlj_; Omax == [ Mmax | (//2max)-
Bennuuia J/zy,, HasHBaeIcs OGEBHM MOMEHTOM GONP O
CTHBAEHHS GedeHHUs Hobosnauaercs 6yksoit W. Tak kax J
BEIDAXKAETCA B eNHHHIAX [JIHHE B 4eTBepTol cremens, To W HaMe-

pSIETCsT eAMHHLAMH JJIHHE B TpeTbeH CTeNeHH.
Taxun obpasoM,

0= Mund W3 (1.27)
W = JlZpy (1.28)

[lpr CHMMETPHYHOM OTHOCHTEJBLHO HEATPaJbHOH OCH CeYeHHH, Ha-
NpHMED NPSAMOYIOJBLHOM, PAacCTOAHHA XO 'Kpa#HHX PACTAHYTHX H
CIKATHIX BOJIOKOH OAHHAKOBEI, H Takoe CedeHHe HMeeD OAHO BIIOJHG
onpeelicHHOe 3BaYeHHe MOMEHTA CONPOTHBJICHHS . OTHOCHTE/IBEO
octi Y. Tax, npH BHCOTE (PSMOYIONbHHKA, PAaBHOA By Zme = h/2
g W = J/(h/2). UrcOB BBIBECTH (OPMYIY AJs ONPEAC/ICHHSA rJ1y O HEL
OTBEDCTHH M UJIMHEI 3aNPeCCOBKH apMaTypHl B HSJAGAHAX M3 nJact-
mace, upeobpasyem Beipaxenne (1.26). Torza

o= M/W = PUW; | = oWIP, (1.29)

rre P — BoKCBOE YCHIMHE NpeccoBaHMs, BO3JEHCTBYKOMES Ha apMa-
TYPY M 3JieMeHTH Mpecc-(HopMEl, BOCHPOU3BOAsILME OTBEPCTHA H3/Cs
AHil; | — rAyGuHa OTBepCTHH M AJAMHA 32aNPECCOBKH apMaTyphl H3-
e, |

4]



- Beensa B ¢opmyay (1.29) oGosHauenHs: od?/P = k, nocae ee npe-
o6pa3oBaHHAl MOJAYYHM
| = EW/d® nnu k = ld*/W, . (1.30)

rae- kb — KosdHIHeH? 3aBHCHMOCTH CHJ NpPECCOBAHHMA ¥ reoMeTpH-
‘yecKOi (OpPMHE H3AEJHS, KOTOPRIH ONpee/seTCs 110JICTAHOBKOH B (pop-
myay (1.30) ONBITHEIX JA2HHBIX, MPHBEJCHHBIX B ta6a. 1.8 u 1.9.

" Ilpn  npsiMOM MpecCOBaHHMM ONTHMAJ/IBHOC 3HayYeHHe KOB(I)([)HLI;I:}-
-eHTa k, paccuntatHoe no ¢opmyde (1.30), cocTaBaneT s USACHUH,
HMEIOIHX] OTBEepCTHS, NapaJiiesbHple OCH BRITAJIKHBAHHA 20; on-
BepCTHsI, NEePNeHAUKY/IsSPHEIE K HEH -— 15: apmarypy, napaielibny O
‘OCH BhITaJIKHBaHUA — 18; apMatypy, HeplueHAHKY/JsAPHYIO K Heit —- L.
. TloacraBuB 3HaueHHe Koadduuuenta B B QopmyJy (1.29), nojayuiiw
' 3aBHCHUMOCTH FeoMeTpHUECKOH (POPMBI H3AeJHI OT CIIOCOOOB/HX NPECCH-
BaHUA, KOTODBIE SfBJAIOTCA TEXHOJOIHYCCKHMH KPUTEPUIMH CILEHIH
reoMeTpH4eCKOA QopMul M3Aennd. TaKuM o0pa3oM, IeOMETPHMCCKis]
dhopMa HSAGIHH VI H3rOTOBJEHHS HX NIPAMBIM npeccoBagueM A0JZKHA
COOTBETCTBOBAaTh TEXHOJNOTHYECKOMY  KPHTEPHIO,  ONPEAEIIEMOMY
10 caexyromuM Gopmyaami

I < 20Wldy (1.31)
l, < 15W/d* (1.32)
l, < 18Wid%; - (1.33)
1, < 13W/d?, , (1.34)

prie Iy, I — rAyGuHA OTBEPCTHil B H3JEMHH, PACNOJOKEHHEIX Hapa-
NeJibHO OCH BHITaJAKHBAHHS H3/eHHU H3 npecc-GopmMul ¥ NEpUEHAHKY-

JsipHO K Hed. COOTBETCTBEHHO; lg, I — AVIHHA 3aNPecCOBAHHOH YaCTH
apMaTypHl B" H3JIeJHH, PACHOJNOXKEHHOA Napaie/bHO OCH BBITANKE:

BaHHA -H3JeNHsA H3 npecc-popMul H NEPHIEHANKYJIAPHO K Hell CooTBer-

CTBEHHO; W ~— MOMEHT CONDOTHBJIEHHA' Kpyra apMmaTyphi M 3HAKOD,

*
a r

gopuyommx .otseperma.
% TlosygeHHBle QOPMYJIEl TeXHOJNOIHYICCKHX KPHTEpPHEB OLCHKH NPH-
TORHE s - M3feiufl, Teomerpuyeckass (opma KOTOPHIX BKJIOHACH

TOIBKO KPYIJIHe OTBEPCTHS H KPYIJYIO B CEUCHHH apMaTypy. Pop-
‘MyJIH B o0meM BHAE AJIst ONEHKH H3[enli, COCTaBIAIOIINMY PEOMETPH -

geckoli (OPMEI KOTOPHIX fABJSIOTCA TaKKE HEKPYIVIbIC OTBepPCTUS

H CceueHHs HEKpYIVIOH apMarypHl, npeo6pasylorcs CJACRYIOUINM 00-

pasoM - _
It < 20W win/dip; (1.35)
ly < 15W inin/daps (1.36)
ls < 18W min/diaps - (1.37)
ly < 13W mis/dips (1.38)

‘rie - Wy, — HaMMeHbIIHA OCEBOH MOMEHT CONPOTHBJICHHS CCHUCHHA

\

aTyDH! HJH sJieMeHTa npecc-¢opMul, BOCIPOHRRONSIULICIO OTBEPLTHE

A
Lt - -
u | 0) ! —
’ ,_,-""'"#. ! ) -x ?: *
yd | 3
</
i - ‘0 - _r}’+
| ] __- N
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! N ~17
| e r;;
Ny4
YT 2

Pic, 1,13, CxeMR i pacyera MOMEHTOB HHEpIUHH H CONpO-
THBJCHYA 3.JCMEHTOD Tnhece-popM: KPYraoro (a) H NpsiMOYroOJdhs
HOro (0) cevueHHAN

usAeNns; dy,, — IPHBEIEHHBIA JAHaMeTp Kpyra, sHEYeHHE KOTOPOro
COOTE2TCTBYET HaMMeHbIleMy OCEBOMY MOMEHTY CONPOTHBIJEH, pac-
CMaTPHBAEMOrO HEKPYIJIOTO CedeHHsl dJiemenra mpecc-QopMbi (3HaKa,
BRICTYN2  OQOPMJSIOIHY OPBEPCTHS B H3JeJNHH) HJIH HEeKpYIVIOH
apMarypsl.

L IpHECACHHEEIA AMaMerp dgp oupeiiensercs BEIpaXeHHEM

Wmin = W gp T O:rldgp; dup == ‘?t/Wmin/Oyl'- (139)

CoraacHo ¢opmyde - (1.28) MOMeHT CONPOTHBJIEHHS BEYHC/ACTCA
NEJTeHHeM MOMEHTa HHEPIHMH Ha pacCTosHHe 07 HeATPaJNbROH OCH JO
sandnlice yaanteHUwRX Todek cegerns. CleJoBareNbHO, IS onpeaee-
HiH MOMSHTA CONPOTHBJAEHHA KOHKPETHO PacCMarTpHBaeMOro CEUCHHA
A60r0 OUepTaHHA HeOOXAOAHMO 3HAaTH MOMEHT HHEPIHH 3TOr0 CEUCHHA
OTHOCHTEJLHO HeBrpanbHOH OCH. . o

Bpruuciigy MOMEHT HHepuuwH H MOMEHT CONPOTHBJEHHH# Kpyra
B HPSiMOYTOJbHHKAE. -

7115 BRIMGCHICHHST MOMOHTA HHEPIHH Kpyra paguycoM r, NOKasaH-
goro Ha puc. 1.13, a, pasobuem niomaae Ha y3xHe NCJ0CKH PasMepom
dz spons ocd OZ. Ulppuna orux nonocok b = b (2) Toxe OyAer nepe-
MEHHOT 110 BHICOTE CEYeHHA, JVieMEeHTaPHas MIOAAKE ONPEeAC/ACTCA
gax dF = b {2) dz. MoMaHT HHEDUHH DABEH: _[ 2%b (2) dz. Tag kam

- F
DePANAA W UMAKAAA NONVBHUE: CEIeHHs OJHIaKOBH, T0O MOMEHNT HHEP-
MM OCTATGUHG BRIYKCAHTL A5 OXHOH HHXKHEH N pesy/ibraT yABOHTS.
[Ipofenamd IS u3Menednn z Oynyw O H 71
r
J =2 |2 (2) da.

0
Bacgerd HOBYX DepeMeHRY O HHTEerpHpPOBaHAA - yrod «, torid

g = r cos w/2; dz == ~-(1/2) sin («/2) da;
X!



b (2) = 2r sin (a/2).

Tlpepenns mpu z=0 a =n; opa z =r « = 0, CIAeLOBATENLHO,
o .

= —2 J. 2r? cos? (a/2) sin® (a/2) (1/2) dow = (r*/2) j sin? e« dao = nirdf4.
T | a
(1.40)

Momenr CONPOTHBJIEHHsT OnpejesnM no QopmyJe
W = J)egax = J[r = nr¥[4 = nd®[32 == 0,1d°. (1.41)

-~ JInsg BHIYHCVIGHHSI MOMEHTA HHEpPUHR NPAMOYIOJLHHKA, HOKa3aH-
Horo Ha puc. 1,13, 6, npoBexeM Yepes €ro LeiTp TsKecTd O 0Ch CuM-
merpid OZ u OY. Ecau BHemHue cuJ/bl, ACHCTBYIOWHE HA 3JeMEHT,
nexar B mjockoctd OZ, To HeliTpajpHo#d Oyner och OY. Haixem
OTHOCHTEJIBHO STOH OCHM CHayaJla MOMEHT HHeDUHH, a NOTOM H MOMCHT
CONPOTHBJEHHA INVIOWAaAy npsimoyroiasHuKa. Iliomanku dF, Ha Koro-
pHie pasbuTa BCA IVIomafb CeyeHHs, BbibepeM B BuJe Y3KHX IPAMO-
YroJIbHHKOB MIHPHHOH b ¥ BricoTOH dz. Torza dE = b dz, 1 MoMeHT

uHepUuH: J = J-z”dEF = J.Jbz2 dz.
x, AU AN -
" Yrobm B3ATH HHTErpal mo BCell MJIOWajgH DpsAMOYIOJILHHKY,
c/IeayeT 3HAaK z MeHSTh oF (—) Jo (+). Toraa
L a2 - ' .
= | bz =5 [23150 = vi/12. (1.42)
—hjz | |
 MowmeH? CONpOTHBJEHHS OTHOCHTeNAbHO ocH OY mosyunm, pas-
Renup Jy Ha Zm = B20

- .

Wy = /20 = bh¥/(h/2)/12 = h*f6. ‘ (1.43)

EcJii, BEGHCAATL MOMEHT HHEPUMH H MOMEHT CONPOTHBJEHHS

np5iMOyTONBHHKA OTHOCHTeNbHO ocu OZ, TO B MONYYeHHHX (POpMYy-

nax:(1,42) u. (l:,_.-43)'_'ca,e;1ye;v b u I noMeHsITL MeCTaMH -
o= hb¥12; - (l.44)
W, = hd¥6. (1.45)

CpaBHuBasi Mexny CoGofi mosyuenHsie (GopMyJIs, ybexpaeMmcs, 410

MOMEHT ..CONPOTUBIEHHA, BHIYHC/AEHHLIH IO dopmyJsie (1.45), Oyner

HMETh ~MeHpIlee SHaueHHe, YeM BHIYHCJIEHBHH 1o ¢Qopmyse (1.43).

CllenosaTeJibHO, ‘NIPH BLIYHCJIEHHH NO (opMyJIe (1.39) npuBeLeHHOrO
JMaMerpa pacCMaTpPHBAEMHBIX MPSIMOYTOJbHEIX CeyeHUH HaHMeHbIIHH
MOMEHT, conpoTuBaennss Wy, CJIeAyeT pacCUHTHIBATL 0O  (QOp-
wyner(l4g). o

Hé’fﬁpﬁﬁﬁéﬁ’e'fhé,zteﬂﬂﬂ{'.'beaéaHHoro Ha puc. 1.14, onpeneauM BEIGOp crnocoGa

TPeccCOBaHHS, HUCNOJNbL3YA KPHTEDHH OLEHKH TeoMerpuueckoli dopMu Hspeauf. Jlnd

8TOrO0 .-.ngm.eu' clefyoWul  MOPANOK pacyera, -
" 1. Ilo'dopmyne (1.35) onpeneniuM 3HayeHHe HepaBeHCTBA (DaKTHYECKOH M pac-
YeTHOH IAYOGHHE OTBEDCTHA H3ZeHA, PACHONOMEHHBIX [IapajjIe/IbHO OCH BhITAJIKH-

B§HHH H3AeJH H3 npecc-popMmul, [IoacTaBaAs pa3Mepul OTBEPCTHA B dopmyay (1.49),

44

HaxOAHM HaHMeHbIUHH MOMEHT COlpo- [,22
THBJIEHHS CeYEHHR 3JIEMeHTa Tlpecc- —
¢opMbI, BOCHPOH3BOAALIETO B NPOLECCE
NpeccoBanHA 3TO OTBEPCTHE

Wy = VK6 == 8.3%/6 = 12 Mm%,

[TogctaBnasiss 3HAYEHHE IOAYYEHHO-
ro HiiiMeHbIUero MOMEHTa COfIpOTHB-
deumsi 8 hopmyny (1.39), Haxo (MM HpPH-
BeAeBELIT AHAMETD KPYTd, COOTBETCTBYIO-
B HIT 3TOMY HaOHMCHbUIEMY MOMENTY CO-
NpOTHBJICHHA

dup ==Y Wan/0,1 = y/12/0,1 = 5 mm.

llojeraBasisy HOAYUYEHUBIC 3HAYCHHA
HaHMEUDLLICTO MOMCHTA  CONPOTHBJIEHHST
H 3HaucHHe NPHBEACHHOTO JAHaMmeTpa
kpyra B ¢opmyay (1.35), Haxoaum
diayelife HepaBeHCTBA (PaKTHUECKOH H
pacyeTHOH IVIyOHHLL OTBEPCTHS

[, < 20W /50 << 20-12/6% < 9,6 MM

win 12 <9,6.

Pacyer noxa3biBaer, YTO I10JdyYeH-
HOEe HepaBeHCTBO He corJiacyercs ¢ Qop-

mysoi (1.35). Hapyumenne mony4eHHOro o
pacueToM HEpABEHCTBA CBHJETEJbCTBYET O TOM, YTO HPAMOE MpeccoBaHHe Dhaccun-

THBAEMOrO OTBePCTHA HEBO3MOMHO, TaK KaK ONTHMa/jdbHash pacyeTHad r1yoxHa
OT8epCTHA OKasastach MeHblle (QaKThduecKoro 3navenus. llpeccopaHne OTBEpPCTHA,
dbakTidecKas IMy6HHA KOTOpOro 6o/blle pacueTHOH, MOXKeT Bbl3BaTh B 3/ICMCHTE
npecc-(popMbl, BOCHPOH3BOAANIEM B [POUECCE NPECCOBAHHSA 8TO OTBEPCTHE, Aegop-
MaUMH H Hanpsikenuss Gogplie NONYCTHMBIX 3HAYeHHH.

2. [To ¢popmyae (1.36) onpeneaseM 3HaYyeHHe HepaBeHCTBA daxTHUECKOR H pac-
YeTHOR TJAYGHHb OTBEpCTHH H3Me/IHsA, PacloJOXKeHHHX HepHeBRUKYJIADHO K OCH -

Puc. 1.14. Pacder TeXHOJOTHYECKHR
KpHTEpHEB SJEMEHTOB TeOMEeTPHYECKOH
GopMH H3JENHH |

BLITAJTKMUBAHHS M3nedussi M3 npecc-popmb. Tax Kak paccMaTpHBaeMo€ OTBEPCTHE

HMeeT KPYLayio GopMy, TO MOMEHTH COMpPOTHBJCHHH KpYra OTHOCHTE/ILHO Jdoro
HanmpaB/CHHS HelrpaibHON ocH (OcH, NMPOXOXslUleH yepe3 HEHTp Kpyra) 6yAyT HMeEThb

- onMHaKoBhle 3HaueHHs. ‘Clef0BaTeNbHO, HAKMEHBIUHA MOMEHT CONDOTHBJAEHHA Kpyra

ecTb MOMEHT CONMpOTHBJIeHHA Kpyra IHaMeTpoM dgp, Wmin = Wrkp- Torpa corsacHo

ypasuednio (1.39) dpp = dyp. IloAcTaBassd pasmep AHaMeTpa OTBEPCTHR H MOMEHT

COPOTHBJICHUSA KDPYyra 5TOro JHaMerpa B ypasHenHe (1.30), Haxonum SuaueHHe HEpa-
BeHCTBA (hakKTHYECKOH H PpacyeTHOH IIYOHHW OTBEPCTHA | |

1, < 15W o, [d2 ) < 16W, /d2 ) < 15-0,1d,, < 15-0,1-3 << 4,5 mu mam 2K4,5.

PacyeT NOKa3HBaeT, YTO IOJyYeHHOe HEPAaBEHCTBO COrJacyercs ¢ ¢opmy108
(1.36). OntuMaabablill pacyeTHbIH pa3mep FAYOHHH oTBepcTHA GoJbille HaKTHIECKOro,
c/efoBATEABLHO, ITPIMOe MpeccoBaHHe 3TOr0 OTBEPCTHH BO3MOXHO. B npouecce mpecs
copanus B 3JeMente npecc-¢opMLI, BOCNPOH3BOAALIEM OTBEPCTHE, JepopMaiil R
nailpuicane GylyT HMeTb 3HAYEHHST MeHbUIe AONYCTHMHX., - -

3. [To ¢opmyae (1.37) onpejenum 3HayeHHe HEPABEHCTBA ¢dakTHYeCKOH H pacs
YeTHOM JUIHHEL 3dlPECCOBKH apMaTypbl H3AeJNHS, PaclOJOXeHHOR NapalielbHo OCH
BLITAJIKIBAHHS H3neldns M3 npecc-popMel. PaccMatpHBaeMast apMaTtypa B CCHCHHR
EMeeT KpYyriayio qopmy, MOTOMY Ha OCHOBAHHH BhIIEH3JIOMEHHOro Wmin™= Wkp-

[lojicTapasis pa3Mep AMaMeTpa apMaTypsl H MOMEHT CONPOTHBJEHHS CEYCHHA
apMaTypbl B ypasnenne (1.37), HaxonuM sHayeHHe HEPABEHCTBA daxTHYECKOR H pac-

geTHOH JJHHBE 3alpecCOBKH apMaTypHl

1< 18W , fd2 < 18W o [d% << 18:0,1-d,, <{18.0,1.4<C7,2 uu wam 57,2,
' 45



[Toayuensce HepaBeHCTBO coraacyercss ¢ opsydiacdt (1.47). OnraManeumft pac-
YeTHLIA DasMep QAMHL 3alipeCCOBKHE apMaTypR {olbilie PuKTHY2CKOIO, (JIEeA0BaTENbIO,
BAMpPecCOBBIRATh ApPMaTYpy TPAMLIM IlIpeccoBanued JIUETHS MOXHO. B upouecce
lIpecCOBaHKA B apMartype AeOopMalMH H HaupsiKeiHs OVAYT HMeTb 3HaUeHHKs MeHble
JONYCTHMEIX, |

4. ABanoru4yHO PACCRURTaeM JJHHY S4NpeccOBKH apMaTyDil, PacHONOKeRHoH
nepne;i,imaxs))mﬂpno- ¥ OCH DHTAJNKHBaKMS H3AeJHMH H3 ipecc-GopMbl, HeuoiLdys dop-
MYyJYy (1.00), |

<16y, /2 < 15W  [dE, <015.0,1.d,,<C15-0,1-3,5 < 4,5 mu nan 34,5,

> Pacger nokasmpaer, 4TO 8alpeCCOBKA apMaTypu HPAMHM NDECCOBAHHEM IpH-
eMaeMa, | -

- .~ Ha ocHOBaHHH NPOBEACHHOTO pacdera YCTaHOBIEHO, YT0 FeoMerphuecxasd ¢opma
HSZeNHsl, Noxa3anHafA Ha puc. .14, HenpHemaeMa 2is M3TOTORJIEHBH NPAMBIM 0poc-
COBaHHEM, TaK KaK MapaMeTphl OTBEPCTH: TIPAMOYTONbEOA GOPMEl HE COOTBETCTAYIOT
KpHTepHIO. B TakKHX CJAYYasdX A8 H3TOTOBJCHAS H3JeAHH NOpRMEHSIOT JHTHEROY
11pecCOBaHHe, - |

Mnasa 2. TFEOMETPUUYECHKAS HOPMA .
NMAACTMACCOBbBIX USLAE NN
" OCHOBHbBIE CBOHUCTBA NMAACTMACC

2.1. TOXHONOrHYHOCTD - rEOMOTPHHYECHOH hopMbl
NAaCTMaCCOBbLIX U3ASNHNH

Ileomerpuueckasa (GopMa IVIaCTMACCOBHIX  H3JE/HH
CYIleCTBEHHO BJIMSi€T 'Ha PalHOHAJBHOCTh TEXHOJOTH4ecKoro npo-
necca HX Hu3roroBseHHusd. llosToMy MpH CO3ZaHHH NJIACTMAcCOBLIX
H3JenUll IpeccoOBaHHEM H JHTbeM IOJ AaBjeHHeM HeoOXOAHMO CO0JIO-
JaTh cjaeAylolre’ TpeOOBaHUS TEXHOJOIHYHOCTH . HX reOMeTPHUUYeCKHX
dopMm. o - -

1. Ha HapyHBIX U BHYTPeHHUX GOKOBHIX MOBEPXHOCTAX H3JETHH,
PACIOJIOKeHHBIX B HanpasJieHHH IVIOCKOCTH pasbema, cjaelyeT npeji-
ycMaTpHBaTh TeXHOJOrndeckve YKIOHH (pHc. 2.1), HeoOXoxnMHe
1N OecHpelsiTCTBEHHOTO H3BJleyeHHsl H3JeJHs H3 npecc-QOpMH.
[Ipy HasHaueHHH pasMepa YKJIOHA B Npejenax AOmycka Ha pasmep
H3/Ie/IHSl IBYCTOPOHHHN YKJ/IOH (KOHYCHOCTb) HE JOJIXKeH NpeBHINaTh
ofHo#t TperH monycka. las 3Toro HeoOXONMMO OTKOPPEKTHPOBATDb
gepTekK M3AEAHUsl, pPACCYMTAB pa3Mep KOHYCHOCTH, ‘HamnpaeJieHHOH
B Tesio H3jenus (puc. 2.2). Pasmepn L H [, yunTHBalOIHE KOHYCHOCTD
hopMyeMOro H3flesIu, ONpeAeNAIOTCA MO caelyiomuM ¢opMyJiam!

JUIsi Hapy:KHOro KoHtypa (pHc. 2.2, a) S -

L, = L —0,34; @
18 orBepctus (puc. 2.2, 6) | 1
1, =1+ 0,3, (2.2)

rae” L u 'l — HOMHHaJbHBIE pasMepHl H3JEJHs, 3aflaHHHIE B 49EPTEHKE
(6e3 KOHYCHOCTH); A — AONYCK Ha HOMHHAJIbHHIH pasMep, MM.
Jlanee crielyeT npoBepH1b HOJYYHBINYIOCH KOHYCHOCTh B H3JE/IHH,

BEIYHC/AAEMYIO IO ¢opMmyJie

K = 0,3AlH, (2.3)

rne H — BeIcOTa H3MEAHSA, MM. _
OnrtvuManbHBEE pasMep KoHycHocTH K 1 HapyXKHOrO KOHTYpa

‘usgesnusi cocraBaser 1: 100 u gaa BayTpeHHero Kodtypa I : 50.

B HeKOTOpHIX C/yuasgX YK/AOHHE B H3AENHAX MOTYT OHTb H KOHCTPYK-

THBHO Ha3HayeHH. .
2. Ha HapyXHHEIX ¥ BEYTPeHHHX OOKOBEIX MOBEPXHOCTAX H3AE/NHH,

paciioJoXKeHHbIX B HanpasjieHHH GOPMOBaHHSA, clelyer HaberaTp MOA-
HyTpeHiil (3aKPHITHIX OTBepCcTHH, 3aKPHTHIX BEICTYIOB) (pHC. 2.3, a),
TdK KAK 3TH [CBePXHOCTH TpebyloT NONONHHTE/BHOrO BEPTHKANBHOTO
paszbemMa npecc-(pOpMH, YTO 3HAYHTENLHO YCJO0XKHACT €€ KOHCTPY KIHI0

H CHH2AeT NPOH3BOJAMTENbHOCTb NpH 3kciyarauun. Ha pue. 2.3, 0
*?
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Tab6auna 2.1. MunHMansaNe AONYCTHMEE SHAYEHHS TONMMHE CTEHOK H3AeaHA M3

. PEAXTGTLIA YU N - |
é" ; g 3 i 2 R Tel{yqec?b npecc-Marepnana —_‘nn“?:h;:_::ﬂ"m ;:j”““-_m-w‘_jwmw MMPH“T”——:"-_*_—_"W-M‘““
;§ e . o I . 100 7 150 | 200 .
- 1= O Y, SUERI S b e
| EEE RERIREE A * . TonuuHa creHK ipu cc DHCOTE, M i
RN — T — e ———————— o S e T
SEE| 10 | 16| 256 | 40 | s | 150! o s | s wl " l oo | 10 ] 1o | 16 I 25 I 40 l 50 ‘ 100 I 160
o oo T e SR o : A - . ‘ i —p—————ra
L N e f ' | " - e e S e A B S Y
§ 2214 ~ ! y y ' * ’4 3'9 4,5
aolas] selasl el ael aaluelan s v s s ag | TTaslraluslealual walus il as) vals 51 38138 88
6. | 19| 2329395379120 15[1,7| 19| 28] 28] 3,8 5,7 | 181120123 ot Byl Al 15| 16| L7} 19| 24| 3.0
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‘OKa3aHHE H3JeHsi, LA KOTOPHX JAONOJHHTEJbHHHA pasbeM Mpecc-
GopMH He ‘Tpebyerca.

3, CIJIOIIHYI0 ONOPHYIO NOBEPXHOCTH CJeLyeT 3aMeHSTb OTZHeJb-
HBIMHM  ONOPHBLIMH IIVIOHIAJIKaMH, KOJIbIEBOH ONOPOH MO MNEepHMETPY,
'KOTOpHIe. 06pasyioTcsi 3a CYeT AONOJHHTEJbHHIX OTBEPCTHH.

- Ha puc. 2.4 nokasaHbl ONOpHEIE NMOBEPXHOCTH HETEXHOJOIHYHOH
'H TeXHOJIOTHYHON KOHCTPYKUHH.
4, Topuspt nonux usgeaufi (puc. 2.5, a) He AOJIKHBI HMETb OCTPHIX
KDOMOK, . H3JIHIlIHE YTOJIIeHHHX OypToB, 00pa3oBaHHLIX OTKPHITHIMH
BBICTYIaMH, JOJXKHBI GBITb NMPOYHBIMH BO H30exaHHe CKaJhIBaHHSA.
‘Kpome Toro, ' pacnosnoxenne OypTOB He JOJ2KHO INPEpHBATbCA MO
'KOHTYPY, TakK KaK B MeCTaX PaspriBa BO3HHKAIOT TPellMHEl 3a CYeT
KOHLEHTpaUKUH HanpsixkeHHH. [lJs NOBHILIEHHS KECTKOCTH HA Tople
‘PeKOMeHAyeTcAl Aenarb HeNpephIBHHIE 1O BCeMY KOHTYpPY OYPTHK
TOJMIKHON He Goslee ABYX TOMIUMH ! cTeHKH H3jenus (puc. 2.5, 0).
5. CreHKM -M3JeJHsl JOJMIKHBE OLITb paBHOMEPHOH TOJILHMHE Oe3
MECTHBIX yrtoameHud (puc. 2.6, a), HO0 B HeTeXHOJOTHYHHX KOH-
CTPYKUHMAX “3T0 Bbi3biBaer KopoG/eHHe H3feiuss H TpemwuHel. Ha
pHC. 2.6, 6 NMOKa3aHH HS8JeNHS TEXHOJOrHYHOH KOHCTPYKUHH ¢ IpH- .
‘6JIU3HTENIPHO OJWMHAKOBOH TOJIIHHOH CTEHOK. -
~ MuHHMaNbHO JONyCTHMHE 3HAYeHHs TOJIIMHEI CTEHOK H3JJIHH
M3 'peaKTOMJacToB MpHBejeHH B Taba. 2.1.

- g uspenufi #3 TepMOIVIAaCIOB HAaHMEHBIIYIO TOJIIHHY CTEHKH S,
MM, Onpejedsior oo ¢gopmyJe | ' |

o | : ] L . . .:,*. OINT AN i & N ‘; s . . S '
S = 0,8 (P h - 2,1 ,! | (2-4) | * . -‘, "ol | :ln_ . ﬂ%}:ﬁz‘
‘rae ‘h'~—'npennonaraeMast BEICOTA CTEHKH, MM.
Hanmenbiune TOJMIMMHE CTEHOK Hsne.rmﬁ, BEIYHCJIEHHEE 10 ¢OP- Suc. 9.7, Pebpa (BHCTYME) IKECTROCK KORCTPYKIAR H3JeRBis
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Prc! 2.10. Pacnonomxenne oTBepCTHll: @ — HeTeXHOJOrHYHOe, O —
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Puc. 2.11. Odopmaenre oTBepcTHii: @ — CTYNEHUaTHIX; § — TEXHOJIOTH-
YecXHX INOJ Onopul OGOKOBOro oopMJSTIONLEro 3HaxKa; 6 — IepeMblvek
MeXy OTBEPCTHAMH, OT Kpas H3JeJHs H TOJULHHLL I FAYyXHX OTBEp-

. CTHA; @ — KOH(QHIypallHy 1a3a B H3ACAHAX

6. Uro6rn NOBHICHTH MKECTKOCTH H3JeJIHA H NpefynpeAnTb HX KO-
pobsieHue, Ciaelyer NPHMeHATb BRICTYNH KECTKOCTH (puc. 2.7, 0, x).
[TOBLILICHUIO JKECTKOCTH HM3JeJNHii cnoco6CTBYeT TaKke NPOPHIHPO-
Bative noepxHocTH (pHc. 2.7, 3). ' |

He caeiyer BBOAHTb KOHIEHTDHUYECKHe BHICTYMNHl ECTKOCTH
(puc. 2.7, 2), TaK KaK XeCTKOCTb KOHCTPYKIHH OHM yBEJHUHBAIOT
He3MAYHTEeJNbHO, HO CYLIECTBeHHO MNpenaTCTBYIOT cBOGOJHOH YycaaKe
anacTMmacenl. HanGoJsiee paupoHaJbHOE PACHONOXKEHHE BRICTYNOB HE-
CTKOCTH TOKazaHo Ha pHc. 2.7, 3. Popma ceyeHHsl BBICTYNIOB — TP
yroipunk ¢ yraom 5—10° H 3aKpyI/IeHHOH pepiunHoi (puc. 2.8).

7. B H3JeNHAX [NOJKHO ObITh IJIABHOE COMNpsiXKeHHe [OBepX-
Hocrefl, YTO yJAyulllaeT 3anoJiHeHMe (OpMYIOmEeH MOMIOCTH Mpece-
GopMBl, [OBBLILIGET MNPOYHOCTH H3ACJHA, c110cOOCTBYET JydlleMy
H3BJeYeHHIO [OTOBOTO H3jenMs. Panuychl 3aKpyTJeHUH 7 JOJIKHBH
6Lt ne meHee 0.5 MM. [l NOBHIEHHS MeXaHHYeCKOH MPOYHOCTH
H3jeJuil THOA KOPOOOK, KOPMYCcOB H Jip. HEOOXOAMMO IIaBHOE YTOJ-
UIeHHE CTEHOK B yraax uaaenus (puc. 2.9), 4ero JOCTHrawT COnpsiKe-
EUeM Hapy)KHoil H BHYTpeHHeHl NOBEPXHOCTEH PaBHRIMH pajgHycaMH
CO CMEUIeHHbIMH LUEHTPaMH. | '

8. OTBepcTHs B NJAaCTMACCOBHIX H3JEMHAX pacnojararor TaKHM
06pa3oM, 4TOOE! CJION BOKPYT OTBEPCTHI OBl OHHAKOBEIM (puc. 2.10).
dro neobXoAAMO IS YMeHbllleHHsI GOKOBOH Harpyskd Ha 3J€MEHTH
npecc-QopM, BOCIPOH3BOAsIIHE OTBEPCTHA B H3ICIHH.

HanGovipiias ry6HHA OTBepCTHH, KOTOpBle pacnoJsioxeHH napad-
MeJbHO HanpabienHio (OPMOBaHHA H3JENHH, H3rOTOBJAEMEIX INps-
MLIM lIpeccoBadueM, onpeuensiercss KputepueM reoMeTpHYeCcKoH (POpMBE
no opmyae (1.35), a oTBepCTHH, PAaCHONOKEHHBIX nepneHAHKyJAsipHO
K Ha!paBJeHHIo (GOpMOBaHHA H3JeJHH,— IO gopmyae (1.36).

[Ipumedenne cryneHuatolt (GopMel OTBEPCTHH B H3Je]HAX IO3-
BOJISIET VBEJHYHTL IAYGHHY HMX MPECCOBaHHS NPH MEHBIOHX [Ha-
merpax d (puc. 2.11, a). ns ¢opMoBaHHs OOKOBHIX OTBepCTHH Iy~
G105 GoJibllle AONYCTHMBIX 3HaYeHUH peKOMeHJyeTcs NpelycMarTpH-
BaTh 1eXHOJGTHYeCKHe oTBepcTHS nox omop (puc. 2.11, 6), mpea-
oxXpansiionie OQOPMATIOWINH 3HAK *(3/1EMEHT) OT Meperpys3KH.

MiniiMaJbHO JONYCTHMBIE pasMepsl NepeMblYeK Mexay OTBep-
CTHINMH @, Jo Kpas H3feauss b U TOMNLMHE AHA O IVIYXHX OTBEpPCTHH

(puc. 2.11, ¢) mpuBesenn B Ta0. 2.2,

Ta6auna 2.2. MUHUMaILHBIE Pa3Mepsl NMEPeMBYEK OTBEPCTHH, MM
——————

| Ilnamerp vrpepcTtHs d, MM ' a & 0
e
Mo 3 1,0 1.5 1,5 "
Cs. 350 6 1,5 2,0 2,0
» 6 » 10 2,0 2,5 3,0
» 10 » 18 3,0 3,5 4,0
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Prc. 2.12. Odopmaenne Bxofa H BHX0Ja pe3b0H: @ — HENPaBHIIb-
Hoe; 6 — IpaBHJILHOE o |

-9, B u3geqHaX H3 MHOPOIIKOBHX PEAKTONJIACTOB H TePMOINIACTOB
pexoMeHnayercsl MNPHMeHSTb pe3b0y aHamerpoM He Menee 2,6 MM,
B H3JEJUAX U3 BOJIOKHHCTHIX PeakKToIniacToB — He MeHee 4 MM. jlHHa
pe3b0OBHIX OTBEPCTHH B H3AGAHAX H3 PeakTOIW1acToOB, (OpPMYyeMbiX
NPAMBLIM IIPeCCOBAHHEM, OnpeaesieTcd KPHTEpPHAMH reoMeTpHUYeCKOH
¢OpMHI, paccuuThiBaeMuX no-gopmyaam (1.35) u (1.36).

- MuuuManbHule 3HaYeHHA 1Iara pessOul He JNOJKHEL NPeBHUIATH
3sHayeHHH, npuBefeHHblX B [Ipmioxenun x 'OCT 11709—&1.

- Ha puc. 2.12 nokasana reomerpHyecKas ¢opma pe3bGOBHIX OTBEp-

CTHi H pe3blOBBIX BLICTYNOB B H3jeaHaX. [as ynpouyHedHsa pe3bOss
- H OOPMJIAIOIHNX ee 3JIeMeHTOB HeoOXOAUMO NpelyCcMaTpiBaTrb HOAGKH
'Y BXoZa H BHIX0JA pe3bOm:

HIar' peabﬁﬂ, MM e oo 007 Cs,0, 710150 Cs, 1,51002 Cp.2
~ Bucora nosicka A, MM . . . 1 1,5 2 3

Ta6auna 2.3. MusHManbHbe Pa3Mep! RepPeMbiveK pesLOOBEIX GTBEPCTHE, MM
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MuHuMaJbHEle pasMepsl lepeMBIYEK MEK-
Ay pe3bOOBHIMM OTBEpPCTHAMH &, A0 Kpad
H3feadsi b M TOJUIMHA JAHA ¢ NPH TJYXOH

peabbe NpHBefeHBl B Tala. 2.3. |
B u3jenHsax, HMelOWHX [ocieloBaTe/b-

HO pacloJioKeHHble pe3b0OBbHiE OTBEPCTHS
pasHLIX JauamerpoB (puc. 2.13) pexomeH-
jyercst jesqarb OJAMHAKOBBIA 11ar pesbOsl,
YTO 3HAYHTeJbHO YyIpouaer KOHCTDYKIHIO

10 Ll'l'{)UbI Hiaes/sue MOXKHO 6]3”10 n3iBJe- pESbéhI B IJaCTMacCOBOM

Karh H3 Lpupmyloul,eifl noJiocry 0e3 JAONOJMHH-  uzjeauu
TeNbHOr0 pasbema npecc-gopmel, pHdJeHHE _
H HAKaTKy (9JeMeHTH KOHTYpa [pOeKUHH H3JieJHs) BHIOJHSIOT
mapajsic/bHBIMH HANpaBJeHHIO BBHITaJKHBAHHS H3fenus (pHc. 2.14).
PasMepsl npoduias puduieHHs NpHBeAeHH B Taba. 2.4.

Pasmepnl npodH/Ia HAKATKH HA H3[EJHH CJeAYIolHe:

1 1,56 2
0,2—03 03-06  0,6—08

[llar sakatku f, MM .
'ny6nsa HAakKaTku A, MM

1. HagnucH H DHCYHKH Ha M3JeJHfAX, NOJYydyaeMHX (QopMOBa-
HHeM, CJejyeT JeJaTh BhYKJAbBIMH, TaK KaK 3TO YNpoLlaeT H3roToBae-
HHe odopMadlolWKX Aeratedl npecc-GOpMbl. YriyOaeHHHH mpHOT,
MOXHO NDHMEHSAThb TOJbKO B TOM CJydYae, KOria (opMYyIOLLyio NOJIOCTD
MaTPHLEBl H3TOTOBJSAIOT XOJIOAHBEIM BBIAABJIHBAHHEM. MunyMaIbHas
BLICOTA IpHdTA Haj noBepXHoctbio H3geans — 0,2—0,3 mm. Hro0H
GopMyeMble 3HaKH 006/1afalH MOBHILIEHHOH MNPOYHOCTHIO, OHH JOJIHH Bl
6LITh Y OCHOBAHHS LIMpe, YeM Y BepIIHHHL,

12. B npouecce mpeccoBaHHA H3jeJHil 00/ioH ROJKEH NOnaiarb

Ha ydacTKH npoctodt Gopmul (pre. 2.15), uTo ynpoiaer ero yjajieHHe

Puc. 2.14. Hakarka H prdJe-

uue: @ — Npoduab pupaeh
(smcTyNOB), 0 — npodub

HaKaTKH
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r'-l."Pﬂ.IlH'Y_ﬁ uspenuss R 4 | !
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Cs. 10 5 8*‘3"“‘*3

- B. Ilo ‘0____3, -

» 25 » 50 | 1.0—4,0 ‘(4--3) r 0,75 r
2,0—95,0 '

. » B0 » 7

ocJie MM B Hpolecce MPeCCOBAHHS 32 CUeT NPHMEHeHHs mpecc-QopM

C yCTpPOHCTBOM yAajeHHS 00/104.

+:13. ApMupoBaHHe IJIaCTMaCCOBEIX H3leNHU#, T. €. 3alPeccoBKY
‘B HHX MeTaJJIMYEeCKHX Jerajied, NPUMEHSIOT A/1d NOBLIICHK MeX aHH-
_4eCKOM NPOYHOCTH, H3HOCOCTOHKOCTH H TOYHOCTH H3JeJINE, a TaKikKe
Ui CO3JaHHs TOKONPOBOAALIEH ILellH.

. Apmarypa MOXeT HMeTb PasjIHUHYIO dopmy. Haubosee pacmpo-

Lo L}
Il'i;- r r 'Ill.".
- *oLlo

.CTpaHeHH -imTHdTOBasA (raajikue H pe3b0OBEe IMHJAbKH, BHHTH),

.....

_BTyJiouHas * (peapboBasi H TJIaAKHE BTYJKH), IJIOCKasA (JeNeCTKH,
'KOHTaKTH), ‘NPOBO/IOYHAR M T. [. THIH apMaTypH..

7 OcHOBHEHe TpeGOBaHHsS, KOTOPHIMH CJIEAYeT PYKOBOACTBOBATbCA
OPH apMHPOBAHMH ILIaCTMACCOBHIX H3JEJIHH, 3aBHCAT O1 THNA H pas-
'MEpOB apMarypHl, 0T ee pacloJIOXeHHs B H3[€HH H TeXHOJIOTHEECKUX
‘cBoficTB’ mIacTMaccsk. TosmuHa /05 J1aCTMacCH BOKPYTr apMarypH
‘BoskHa- GHITh  JIOCTATOYHOH, gro6st NpeJoTBPaTHTL 00pa3oBaHHue

TpelIHH, - BOBHHKAIOMHUX - BCJEJACTBHE YCalOYHHIX HanpsixKeHH .

:-:?;?EGKOM"@HAYBMHG‘ ‘CpeAHHe TOJIHMHEL CJIOA [VIACTMAacCH NPHBECHE
“Borabn, 2.5 I

4% Yro6pl apMaTypa Be TMOBOPayKBasach BOKDPYF OCH M He BHPEIBA-

.
-

»HaKaTKy .‘:H.__:__Konhuegﬂe_ BRITOUKH, a AJdA HpeAylpexKIcHu HX 0OCEBOTO
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Prc. 2.15. KoHCTpykumi HspieHs AJasi OOecleueHHs CHATHS 06108
@ — HETeXHOJIOTHYHHe; 0 — TeXHOJOrHUHkLIe |

‘56

Taduuna 2.5, Tomnura ciof WiaCTMacCH BOKPYI' apMaTypnl, MM

M
TonwuyHa caos

M——*—N—_

IlaaMeTp apMaryphi, MM OT apMaTypH Ha
. ap::lea}':'{#gc:ﬁ f{g;;g:g apMaTypofl
e
No 3 1,5 2,0 2,0
Cs, 3130 6 2.5 3,0 3,0
» 6 » 10 3,5 4.5 4.0
m y 10 » 18 0,0 Bb,b 5,0
y 18 » 30 6,0 7,0 6,0

L

cvellleHds B Ipoliecce npeccoBaHts 1e1eco06pasHO npelyCcMaTpUBark
B H2NCAHH TEXHOJOIRUYCCKIC OTBEpCTHA IIOL ONNOPHHEIH 3HAK. .
PeKoMeH iyeTcsl cjelyoliee COOTHOUIEHHE DPasMepos TAPTOBOH |

apmarypl (puc. 2.16, a): ' | _

Hnauerp onpeccoamaaemoﬁ yacTd apmarypsl D AOJMXKeH me OoJblle
JHaMerpa BLICTYHAIOEeTo CTepXKHA d. Ha wrudroBoii apmarype
criefyeT NPUMEHSITb NPSMYIo HAKaTkKy. == ) _ _

PeKOMeHLyeMble pasMepEl BTYJOUHOH apMaryphl (puc. 2.16, 6)
npuBelensl B Taba. 2.6. JanHne 0 KperJeHHH apMaTy pbl NpHBEJEHH!

B tabua. 2.7. ' S . _
Pasmepnl Imara OpsiMOH H ceTyaToll HAKATKH apMaTyphl CJIENy-

IOLIHE: | -
Jluanerp HAKaTkH, MM . . . Tlo 8 Cs. 8 o 16 Cs. 16 no 25 Cs. 25 .
[Lar HAKATKH, MM . . «+ « -« 0,8 -1 1,2 1,5

Cnenyet BHOMpaTh MatepHal ¢ JONYyCKaMH MOBHIIEHHOH TOYHOCTH

Ha TOJUIMHY JIHCTa H AMaMmeTp HOPOBOJIOKH. )
14 HomuzaibHble pasMepsl IVIaCTMACCOBBIX H3JAC/IHH O/ 2KHBL

nasHauarbes o FOCT 6636—69* «HopManbHble IHHEHHBIE Pa3SMEPRIX,

[Ipu pni6ope pa3mepa Hano OTAABATD npeAnouTeHHe pANaM C 6oJiee.
a) .
. T 1 Yo T \ _
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N 2 %% B %% %% T A1 D705 20%%% Bl feleele e e N
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| £330 7930502000 2020% T 10 0 050 0e 606N
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Ta6arna 2.6, Pasmepa Brynousofi apmMarypu, MM

¢ | b |p)a]s || 2R,
Mé_ 1 40{ —]140] — | — | Ceruaras

M2,6] 4,5] —[4,5] — | — ’

M3 5,0 --- 60| — | — »
M4 | 70(56(80(3,5]3,5]  Mpamas

 -1“\45 8,0 6;4 8,0 40 4,0{ s

M6 | 10,0 ao 0]s0]50[

pr'nnoﬁ rpa,uauneﬁ (pan R.,5 c.ne,uye'r npennoqmam pany R,10,
paf: Ra10 — pany R,20, pan R,20 — pany R,40). ﬂ.OHOJIHHTEJIbeIe
pasMephl,. TIpHBEJleHHbIE. B 1" OCT 6639—69%, nonyckaercss NpHMeHATH
JIHH.Ib B OTHENBbHHX TEXHHYeCKH. ODOCHOBAHHAIX Cly4dasX.
I.lonycxaeMHe npejesbHEE OTKJIOHEHHS pa3MepoB IVIaJIKHX MJIacT-
uaccosmx Jeraned  HeoOxomumo Hasnadath no CT CIB 179—75
«OcHOBHEE HOPME' B3auMo3aMeHsiemoctH. [lons Romyckos ‘Aetadiell
ug' nJIJacmacc»,%kompHﬁ pacnpocTpansiercss Ha rilajikue COnpsiraeMule
M HeconmpAraeMble SJEeMeHTH fieTalell u3 n.nacmacc c HOMMH aJIbHBIMH
~_pasmepaMH or-1-n0 500 MM, - --
" lonyckaeMbie npeJeJbHEe OTKJIOHEHHS! peabﬁoBHx JACTMAaCCOBRIX
ﬂ;E’I‘aJIeﬁ HagHagaior no I'OCT 11709—81 «Pe3nbbl MeTpHyeCKHe A1
avamerpoB ‘ot 1 no 180 mM Ha neransx us nuactmacc. llpoguas,
OCHOBHHIE. pasmepu n ponyckus, CT C3B 1158-—78 «OcHOBHLIE HOPMEI
‘B3aHMO3aMeHsieMOCTH. Pesbba MeTpHYecKas s jgeraned U3 MJaacT-
'Macc», @ TaKKe C YYeTOM CBEleHHH O TeXHOJOrHYeCKHX AOmycKax
‘Ha pasMephl’ MAacTMacCOBRIX Aeranell, 63 KOTOPHX PacCYMTATh HCIOJ-
'HHTEJbHEIE pasMepH (opmylomiero HHcTpymeHTa Tpyano. (Cm. Mero-
*quecmﬁ marepuan COB «Texaonornqecxne pexomen,uauuu o NpH-

meHenuio CT CSB 179—T75s.)

_'2 -2 Texuonoruqecuue cBoOHcTBA MAACTMACC
H OCHOBHLI® NOKasaTenn
uouc'rpyuunouuux NNacTMace

HJIac'queCKHMH . MacCcaMH  HAasHIBEIOT  MarepHaki,
H3rOTOBJIE€HHEIE HA OCHOBE CHHTeTHYECKHX NOJIHMEpOB, NPOsABASIOILHE
IIDH onpeneueHme_TemnepaType H NaBJIEHHH CBOHCTBA NJACTHYHOCTH
H (yYeCTH. DTH CBOACTBA MJIaCTMacC HCNONb3  CA  AJA  nepe-
P . KK HX B H3JeJIHsI, B 3aBHCHMOCTH OT C IT O C a Do0NYyYe-
HHS IJIAaCTMACCH JelsiTCs Ha 4Yerhipe KJiacca.

Tabanga 2.7, KpenaeHue naockofi 4 nposoJsiodHOH apMaTyphl

iligien

Tuu

apMaTypul OcHoBHuie TpeGoBaRKs

Cnocobll KpenJeHHS

kgl —

Ilpp ToMmmuHEe apMmaTypl
Gonee 1| MM KpenJjeHHE PO 3-
BOAHTCR O HOMOWbBIO OTBEep-
CTUSA

[Tpa Tonmune Ao 1 MM npu-
MEHSAIOT GOKOBRE BLIPE3E! Iy~

[TiocKass
6uuoi 0,3—0,5 M

[Tpit Manoft Toamuue ceye-
HUA DJAaCTMAacChl  peKoMeH-
AYETCA NPHMEHATh COrHYTYIO

apMaTypy

L 1
4

g  HagexHOro Kpemnje-
HHSL apMaTypy PpaciJIiOmy-
Balor. JljuHa pacniiomusa-
qHust [ AoyxHA OHITb HE Me-
gee 2—4 MM

1.([)05\..-“

JGHH RS
B usnennsix ¢ apmatypof,

o PACIOJIOIKEHHON  MEepHeHpH-
bR KYAAPHO K  HaNPAaBJEHHIO
Xoe<] | GopMOBaHHS,  HEOGXOAHMO
f.::::s.ﬁ-_ NpeAycMaTpKBaTh  TEXHOJO-
0N rHYeCKHe  OTBepCTHS  AJIA
X YCTAHOBKH ONOPHHIX 3HAKOB,
| - HMEIOUHX CJeAyIoLHe pasMe-
' ; pH, MM.
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.  Kaacc A. TlnactmaccH Ha OCHOBe NOJIMMEPOB, MOJYYaeMHIX [OJIH-
MepH3aluefi: NOJHITHAEH, IIOJUCTHPOJ, aKpHJaAT A AD. |
- . Kaacc B. TlnacrMaccel Ha OCHOBE NOJIMMEPOB, TMOJYYaeMHX TIOJH-
KQHJEHCalUHell H CTyNeHYaToH NoJuMepusanHel: GeHonaacTs, aMHHo-
JIacTel, NOJHAMMIAH H Ap. .

- ~Kaacc B. Tlnactmacchl Ha OCHOBe XHMHYECKHX MOJH(DHIHPOBAH-
HEIX NPHPOJHBIX MOJHMEPOB: LEJVIONJIACTHI, IIPOTEHHOMIACTH H Ap.
. -Kaace I'. Tlnactmacchl Ha OCHOBe NIPHPOAHHX HEPTAHHIX acdasb-
TOB' H CMOJ —— OHTYMONJIACTHl C Pas/iHYHbLIMH HaNOJIHHTeJIIMH.

“-. TlnacTMaccH B HarperoM COCTOSIHHM II0 NOBe A€ HHIO I O-
JHMepa (cBAsyomero) noapasielaoT HAa TePMOPeaKTHBHHE
(peakTonaacTe) M- TepMONJIACTHYHbIE (TepPMOILIACTHI). R

-+ PeaKTromJiacTel- IpH. HarpeeaHHH CHava/la IlepexoRAT B BA3KO-
TeKyyee .COCTOsIHHe, a NOTOM NPeBpalllaloTCsi B TBEpJble H HelliaBKHE
maTepuannl. [lperepneBas IpH Harpese HeoOpaTHMbie (QH3HKO-XHMHU-
yecKMe TpeBpalleHHs, NOBTOPHOH NepepaGOTKe OHH He NOANAIOTCH.
K peaxronyacram OTHOCHTCSt GOJILIUMHCTBO IJIacTMace KJaacca b.
-, TepmomyacTHl. IpH nepepaboTke IpeTepneBaiOT TOJNbKO (H3HYe-
.CKHE NIpeBpallleHHs, CBA3aHHble C paclliaBJeHHEM MarTepHala, OpMO-
BaHHEM H OXJaXJeHHEM H3JeaHsd. K HHM OTHOCATCS B OCHOBHOM
naactmacce Khaaccos A, B, T.

.-, ;B 8aBHCHMOCTH OT Ha3HaYeHHs IPHMEHSIOT NJIACTMACCH, COCTO-
fIMHE B OCHOBHOM H3 IOJIUMepa C JOO4BKOH BCIIOMOraTe JbHbBIX BeIleCTB
(kpacureas, cMasK, crabuiusartopa), Ju60 NJI1acCTMAcChi, KOTOpPHE
KpoMe ToJHMepa H BCNIOMOraTe/bHBIX BEIIECTB COAepXar ele Ha-
TOJHHTENH H IJIaCTHKATOpHI. ' _
 Kpacurean npupalor H3JeJHsM JeKopaTuBHBIH BuA. (Ma3bBa-
JO(He BemecTBa BXOJAAT B IJIAaCTMACCH AUl YBEJHUYEHHS NOABHKHOCTH
MOJIEKYJIBI TOJIHMEPOB INpPH JIMTbe IIQN JaBjeHHeM, A JYUIIero
pacupelieieHHss ¥ INPHJAHNAHHUS IOPOIKOBLIX KpacsiIlMX BEUIECTE
NpH HaHeCeHHH HX Ha IpPaHyJHPOBAHHBIE TEPMOIIACTHYHLIE MATe-
puajm, -
. CrabuaHsaTopn mpefHa3HayeHbl AJs 3aMelJIeHHs Mpollecca CTa-
PeHHS NOJHMEPHHIX MAaTEpPHAasOB, NPOHCXOMSILEro IOJ BO3JEHCTBHEM

TEIJIOTH, KHCJAOpPOAAa H YJAbTPaQHOJETOBHX JYYeH.
60 |

Hanonnvtenu BBOUAT ISl NOBHILEHHS MexaHqucxoﬁ( NPOYHOCTH
H TepMOCTOMKOCTH, a TakKiKe JUId YMeHbLIeHHs1 YCaJKH, CHHXEHHA
cTouMOCTH IactTmace. Pa3inyaioT HanoJHUTEJH NopomKooOpasHEIE,
BOJIOKIIICTbIC H cJoHcTbie. [lopoliKooOGpa3sHBIMH HAMOJNHKTENIMH B+
JAKTCS ApeBecHass MyKa, KBapueBbH Mecok, CJIIJa H Jp. K BOJIOK-
HUCTLIM OTHOCATCH OpranHuYeckKoe H CTeKJAsIHHOe BOJIQKHO, acOecT
H Ap. K cnoXHLIM — TKan#d, Oymara H IUMOH. |

[Tl1acTHKATOPRI NPHMEHSIIOT AJd yBeJHYEeHHs 3JIaCTHIHOCTH, TEKY-
QeCTH, 'HGKOCTH H YMeHblUeHHS XPYKOCTH IOJHMEePHBIX KOMIO3HUHH

npd POpMOBAHUH. _
K OCHOBHBLIM TEXHOJOTHYeCKHM CBOHCTBAM IJIACTMACC OTHOCSATCH

TeKyuecTb, YCajiKa, OTBeplieHHe H CcojepKaHHe JIETyuHX BeLleCTB.
TexydgecTh — CHNOCOGHOCTb M1aCTMACCH 3aMPJHATb QPOPMY-
JOLLYIO NOJOCTh npecc-popMbl IPH ONpeeJeHHQH TeMNEpary pe, ylae/b-
HOM JaBJleHHH H BpPEMeHH, NPHCYIIHX KOHKPETHhIM YCJIOBHSM . IIpO-
necca. OHa 3aBHCHT OT BHJa U COJep:KaHHs B Npecc-MaTtepHale MnoJiH-
Mepa, HamoaHHTeNs, IJ1acTHQHKATOPOB, CMAasKH, a TaKXe OT KOH-
CTPYKIHMH npecc-QopMB H JuTbeBoro uMkKiaa. CIHIIKOM BBICOKaS
TeKyuyecTh BelleT K NepepacXxojly MJIaCTMacchl, CJHIUKOM Majaas mpe-
NATCTBYeT MOJHOMY 3aloJiHeHHIO Mpecc-QopMH, TpebyeT NpeiBapH-
TeJbHOr0 MOJOrpesa MAacTMaccLl H yBeJIH4eHHsl YAeJbHOro JaBJIeHH .,
CyumecTsyer MHOIO METOAOB onpejiesieHHsl TeKy4YeCTH peaKTOI1acToB,
KOTODhIe MOXHO Pasje/HTb Ha ABe rpynnel. K nepBoH MOXHO OTHEeCTH
MeTOALl [PecCOBAHHA MNOJOOGHHX 06pasuoB, KO BTOPOH -— METOJH,
OCHOBAHHbIe Ha OMNpefie/IeHHH Macchl H KOS(])L’pHI.lHe:{'I?bI BJIAXKHOCTH,
onpejessieMhe Ha nuacromerpe KanaBua tuna [TT1P-1. Insa Tepmo-
MIACTOB I[IOKA3aTeJeM TeKYyd4eCTH pacijiaBa CJAYXKHT <«dHJeKC pac-
aBa» — KOJHUeCTBO MaTepHa/ia, BhILAaBJIHBaeMOe depe3 COIJIO Ila-
cromerpa (nuamerp 2,095 -+ 0,005 MMm) npH onpejesieHHBIX TeMIiepa-
TYype 4 laBJjeliiH B efHHUIY BpeMenH (r/MHH). Ilokasare/ib TeKy4eCTH
pacnnana BJHAET Ha BHIOOP ONTHMAaJbHOTrO pexuma ¢opMoobpasoBa-
HHS U3JeJAHH (TeMnepaTyphl, NaBJCHHS, CKOPOCTH SKCTPYAHDPOBAHHA
H ID.). - - ' '
YcajpgxKa — yMeHbIIeHHe pa3MepOB H3AGNHSA [0 CPaBHEHHIO
¢ pasmepoM ¢opmylomeil mosoctH npecc-popM. IlockosbKy ycaaka
MJ1acTMAacChl 3aBHCHT OT 60JbHIOrO 4YHcJa (PakTopoB, TPYAHO MOAZA-
jolHXxca yyeTy (cocrasa macTMacchl, pexxuma (opMOBaHHS, KOH(H-
rYpaluHH H3JeJIUsl H T. 0.), TO NPH H3TOTOBJIEHHH H3JLNHH C HEOOMb-
IIHMH  JIONYCKaMH HHOTrAAa MPHXOAUTCA KOPPEKTHPOBaTh pasMepHl
bopmvionled 10J0CTH npecc-popmbl mocje NPOOHHIX ~3aNPECCOBOK.
[losromMy npH pacyere HCMNOJHHTEJbHBLIX pasMepoB (GOPMYIOILEH IO-
JocTH fipecc-(popMel ycalKy HaJ0 YYHTHIBATh C MAKCHMAaJbHO BO3-
MOXKHOH TOYHOCTBIO. | - T
OtrsepAcHHEe — I[epexon PeakToOmIacToB B [Mpouecce
(PCCCOBHIIHS M3 BRA3KOTEKYYEro COCTOSIHHS B TBeplloe H HENJIABKOeE.
CKopocrb H CTEMeHb OTBepJEHHS] 3aBHCAT B OCHOBHOM OT TeMIlepa-
TYpL NpeCcCOBaHMST B KOMNO3WUHMH nyactmacce. [IpH onpeneneHHH
BpemMoiH OTBEpAEHHS TIOTOBOTO H3JAeJHS HYIKHO 3HATh CTENEeHb
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Taﬁ Anna 2.8. Teannorw:ccme CBORCTRA MHEKOTOPHIX PEAKTOUNACTOR B PeXMmE ‘mpeccopanns [11]
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.. "¢ BLjepiKa NOL AaBnjieHHeM MOXeT OniTb ypeauucHa,
UL e e e Heo6XOMMMO NpPefBAaPHTEABHO NOROTpeTh npecc-hopMy B TepMowkadpy Jo pacn/aa
‘ gath’ papiense. OxJaguth npecc-popMy Ao 50—60 °C. TepMoobpaboTka nocsie npeccoBatui
V. »ses [Tenen npeccOBAHHEM MaTepHal HaAo SpHKeTHPOBaTh B Ipecc«popMe INpH HOM
© erare npu’ 190—210°C B vevenuwe 1,0 . 3arpysuts OpHKey B npecc-popmy, HATpeTyrr A0

| RaTh xaBienme,’

OTBEpAeHHA IUIaCTMacCH, KOTOpas ofecrednBae? H3/SNHIO Tpely-
eMBble. SKCIMIyaTallHOHHbEe XapaKTepHCTHKH. '

- IIpH NOBHIEHHH COAep XK aHHA JEeTYUHX BelecTh
H' B8 T H NOHHXAeTcss KaueCTBO MPeccyeMOro M3JieJIHAL YBelHu:

Y I 'E:{‘- A

‘Baercd; DRONOJIKHTENLHOCTD BHJEPHKKH NPY NOHHKEHHOM TeMIEpa-

‘TYPHOM, PeXKHMe, NOHHIKAIOTCH JHMEKTPHUECKHe MOKasaTesH, BO3-

‘pactaloT ycanka H zedopmanus (xopobJieHHe) H3JENHH, SHATHTENLHO

r-" . .

nynmae'rcauxanemuuﬁ BHA. . |
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ITpodoaxcerue maba. 2.8
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BACLHA T IEwIOongUCYTE, 0SS Wero TEDCeHeCTH e Ha npece ¢ rveMneparypofi 150—160 °C o
NAGCT 1 o MeXaHHYCCKeD ofpaloTy. |

HATUO G Tesllo aType o Yo nioM papaehnrid 24 -34 MIla, sareM CYWHTh OpHKeT B TepMO-

Lo P

170250 °C, w (OpEATH TEMDEPATYDPY Zo o20=—350 0, BbIA_PMATYL P upecc-gopMe § MHUE H
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e g gy uslepisilel e — . i Sepla) T B =" - - kel o Al -l N

|l e S . T -2y feg vl vh Bl rm ¥ o

Kayec oy HsjAedHH U YMelbLHTh BBLIAEPKKY, HPHMEHSAIOT IOILIpec-
cOBKY. Haubonee paiHKadibHbie CPeACTBA YMeHbIIEHHA BJAXKHOCTH
Ipece-matepHala ~—- ero NOACYHiKa H npeiBapHTe/bHBIH NOACTPEB.
OcHepMBle TEXHOJOTHUeCKHUe CBOHUCTBA PeaKTOoINIacToB  NpH-

BexeHbl 8 taba. 2.8, a repMomsiacTtos — B Tabu. 2.9.
KoncipykuHoHHbIE IJIACTMACCH, 061ajaiomHe MOBLIIUEHHBIMH
NpoYHOCTALIME  X2paKTCPHCTHKAaMH, TBEepAOCThIO, YCTOHUMBOCTBIO
AGOTAB [ON3YUEeCTH, KOpPPO3HOUHOH CTOAKOCTBIO, MNMOJB3YIOTCH HaH-
Goitpinin cnpocoM. OHH XapakTepH3YiOTCs TeMMeparypol TenioBOH
Jedrarataraivd, Bl MPHCYEAH CHCnMpHUecKiie CBOACTBA, ONpeleasiomue
65
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ﬂ ‘p{;mseﬂaﬂym nJIacTMace ‘B- KOHCTPYKUHAX CaMOJIETOB OHH AOJIKHEE
_a»od.yana'rlsf?};onoﬂnmenbﬂo HH3KOH IJIOTHOCTDIO, NOBLIIEHHOH Hecyles

¢ ®6H{?¢T31$HOCHQ TOBpeXAeHUs y3Ja WIH JeTalaH, BHICOKOH ycra-
”‘.':EPﬁ I!POHHOGTHO, BHCOKOﬁ neMnclmpyromeﬁ €noco6HOCTDIO, H3je-
A W3 HUX, II.QJI}KHH HMG:TB r.na,u.Kyro NOBEPXHOCTb H 06J1aAaTh. panno-

‘IPOSpPagHOCTBIO)

P

KOHCprKuHOHHan 110 Ha3HaueHHIO Mory'r GEITH rrepmon.uac'm
H, peaKTonJIac'rH.- K KOHCTPYKUHOHHLIM TepMONJAacTaM OTHOCSTCS:
TIONIHAMHIHL, <55 AIONHKAapOOHATH, . .MOJHAIETANH,  IOJIHCYJIb(OHH,
ABC-nJlac'mKH, no.unnponu.uenm 1 ,u.pyme JIaCTMACCH, B TOM 4HCJE
‘HaNOAHEHHHE S CTEKNOBONOKHOM. - - | o
*%ﬁa JI0c/leNIHee. ecaTHIETHE nouyqu.un pacnpoc'rpanenue IO J H-
ﬁ B A8 -CBOACTBA OTEUECTBEHHHX NMPOMHIIIEHHHIX MapOK no.uH-_'-”
hiln); ﬁhyﬁBgﬂeHH B a6, 2.10.. |
. MOTHXAaDOOHATH. . 061aAaI0T . BEICOKHMH ynaponpoquo- g
CTRIO 521 ;]’%@;:m, TeIIo- M. xnunqecxoﬁ CTORKOCTBIO, XOPOLIUMH

{1 poQoaxcenue maba. 2.9

PexxuM JIUTbLA

(TP, v/10 e ng:;:?a; 'l‘t-n:;epa'rypa IlapsieHKe, Temneparypa
o EC ’ MTja dopmul, °C
7.5--10,0 I 1,5-—-b,b 1 70---200 90—150 80—120
16,0—30,C l 1,9—-2.5 170—210 60— 150 60—110
| e
0.9—1.0
0.7—-17,5 . . |
7,0-—19,0 ~50 140 30—70
52,0-—08,0
0,5--7.5

I S S S A S —
0,7 |

7.0
20.0 ] 0—3,5 170—220 40—100 ~ 30—60
0,7
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0,5—0,4 1 210240 120—160 |  80—100
0,6 0,4—0,6 180-—230 110—140 40—60
0,7—2,0 180—230 110—140 40—60

muX yesxopysix? nonuxkapGoHatos Mapxd HAAK-8 npr 250 °C » passieRuH P = 49H; napou
IUD"CHP-—12bH |

. , - _
U 5JEeKTPHYECKUMH CBOHCTBAMH, . npoapaquc'rblo, - MaJBLIMH ropio-
gecTblo M TOKCHUHOCTbIO. K HMX HejmocTarkaM cC/JeayeT OTHECTH He-
OCTATOUYHYIO aGpasHBHYIO CTOHKOCTb H PacTBOPHMOCTh B HEKOTODHIX
OpraHH4YecKHX PacTBOPHTENSX. OHH B OTJIHYHE OT NOJHAaMHJOB 00Ja-
RAIOT MaJioll MOJ3YYecTblo Pa3sMepOB H3JIeJNHA. DHU3HKO-MeXaHHYeCKHe
CBOBCTBA NOJMMKapGOHATOB YJYYINAIOTCSH, €CJH B HHX BBOAAT apMHPY-
jollMe BOJIOKHA, Hanpumep, MpH BBeleHHH B NOJHKapOOHAT CTEKNO-.
BosloKHa (1o 30%) ero monyap ynpyrocTH NHpM- pacTskKeHHH Bo3pa-
craeT B TPH pasa, paspylunaioniee HanpsiKeHHe MPH PaCTAKEHHH —

B 1Ba pa3a, a TBepaoctb no BpuHesio — B 1,5 pasa. TennocTORKOCTD |
MaTepHala TaKkKe YBeIHUHBaercs, : a trepmmecmrﬁ KO3(PHIUHEHT
NMHeHHOr0 pacluHPeHHsl CHHXKaercs B TPH pasa, ycajka MarepHalna
yMeHbIIaeTcss B ABa pasa. B Ta6a. 2.11 naHn cBOHCTBA PasMHUHEX
MapOK OTeUeCTBEHHHX KOHCTPYKIHOHHHX ' HonukapGounaros.’' Ilonu-.
KapGoHaThl LIHPOKO MNPHMEHAIOT B pajgHo- H 9/IeKTPOTEXHHYECKOH |

NPOMBILLIEHHOCTH, B MaulHHO- H NPHGOPOCTPQeRHH.: M3 HHX H3ro-
TARMURAIOT Je1aJH TOYHHX CTAHKOB M 'NPHGOPOB, BHUHCIHTESIBHHX
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Ta6awuya 2.11. OcHosHLe nNOKa3ate/an oreqecraeuuux noJrkapGoHaron
KOHCTPYKHHOHHOIO Ha3HAYCHHA [16]
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* Tenaocro#ikocTs Do BEKA.

MaiHH H T. 1. Honuxapﬁonmm nepepaGaTmBmOT B OCHOBHOM Jm'rbeM

(0], JaBJIEHHEM. |
M3 orveyecTBeHHHIX 3acC/yXKHBaIOT BHHM&HHH o H TheBH e

C&MOCMBSHBBIOIIIHBCH-

cnactiaccs (ACI) tuna «Screpans, OHH npelHasHAuCHHE
Ui H3TOTORJEHHS] MEJXKOMOJYJNbHEIX 3yOuUaTHX KOJEC, cenaparopos,
NOMLUMNHUKOB KaueHHs M CKOJbXKeHHs, KyJadKoB. H o0ecrednBaioT .
leTajiaM BHICOKHe (PH3HKO-MEXaHHUYECKHE XapaKTepHCTHKH, paboro-,
ciiocoOHoCTh npH BHCOKHX (Ro 110 °C) ¥, HH3KHX (no —200 °C) Tem-.
neparypax H B Bakyyme. l1]o cocTaBy Takue MaTepHajEl NpeACTaBSIOT
coBoii MoxHdMKauuio noixHkapéonara «JJHQIOH?. C HaTNONHUTENEM —
pacyabduaoM  MoJHOReHa, MOJH (UM POBAHHBIM | q;'ropomacrom..
B ratn. 2.12 npuBeleHbl HEKOTOPhIE (H3HKO- _MeXaHHYeCKue CBOHCTBA
MatepHasoB THITAa «JcTepaH» B CPAaBHEHHH C uonHKapﬁoﬂa'rom «du-

GICH Y.
[foavaneTradHd Mo Temnam poc'ra npousnoncha cpenH

' KOieTPY KIMOHHEX TepMOIJIAcTOB  3aHHMAIOT TPETbe mecro. OHE
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g L flokasatedts (Ge3 Ha- (ComepRUT HT KHT
e ——— —- NoJAHKUTENH) _creﬁnonjo- MoSs) 1T $3)
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| puse;:% . - o ., / | Begonornonenne nocie 24 4, 15 20 —— et
1. Mopyib  yOpyrocTe NpH pacTsike- 1800 10 000 2300 Mt
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U6 sanpesom < 7—12 | T — 2 » 3rule 120 120 125 "o
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- Hefloro pacwupesnst s 10% |
oﬁqaﬂammcomm ‘IPEeNOM NMPOYHOCTH NPH PACTAXKEHHH, yJapHOH B"};‘F‘lmﬁl)lpﬁﬂﬂ.ﬂﬁoﬂ'rh 0,31 0,41 0,31 0,31
‘TIPOYHOCTBIO, - MAJOH * I ; /(M- K} ; '
pIHjCTb,MaJIOﬁ [O/ISYHECTBIO, HH3KHM .KOS{bCPHHHEHTOM TpeHHA Y peqn nas TEINI0EMKOCThy 1,47 1,21 1,47 1,47
CKQIIhIKCHU A ,_'.-*-_-@;:';;C'I,_‘_afJ'HJIbHOCTbIO. CBOHMCTB IPH MNOBHILEHHHIX TeMIepa- k ok /(M- K) |
:;_TY_PEJE;';?{}HMHFIEC_KOKL g'rouxoc'rmo. Hapsgy ¢ HeHanoNHEHHBIMH IOJH-  Yneapsoe 00'HEMHO6 COIPO- 1014 ot | 10% J0'd
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-HelHal’IO.HHeHHI::IX H' HAloJHeHHbIX pnoJrauneralsied THIA <<XOCTaCiJOpM» Hasi 10H 108 g1t | o
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npu temneparype 40 °C. M3 muX nonydaior M3JeJHs OTHOCHTENBHO cknx noteps (upx 50 T ' ‘
_CJIOJXHOH dopmui. B KauecTBe KOHCTPYKIHOHHBIX ‘MaTepuanoB oHd S — T | '
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