HU3BECTHA

TOMCKOI'O OPJJEHA TPYOOBOTO KPACHOTI'O 3HAMEHH TTOJIMTEXHUUYECKOI'O
HUHCTHUTYTA umern C. M. KHPOBA

Tom 157 1970 r.

O METOOHUKE PA3JEJIEHHUSI CHJl PESAHHUY NPU TOPULOBOM
®PE3EPOBAHMH LIBETHBIX METAJIJIOB

r. JI. KY®APEB, A. A. KO3J1OB

([IpeacraBaena HayuHBIM CceMHHapoMm Kadep CTAaNKOB M pe3aHHs METas/ioB
K TEXHOJOrMH MAaIUHHOCTPOEHHS)

B pa6orax [1, 2] mpuBemen BHIBOJ TCOPETHYECKUX ABYUJIEHHBIX YPas-
HeHHH JJIs pacyeTa CHJ pe3aHus IpH TOpLOBOM (pesepoBanuu. BoiBom mar-
HBIX YpaBHEHHH H MeTOJAMKAa pasfiesleHHs CuJa  Ha JBe CaMOCTOSTE/bHbIE
rpynnbl 6a3upyioTcsd HA CAEAYIOUIMX MOJOKEHHAX: ‘

l. Cunbl Ha nepegHeldl NOBEPXHOCTH HMHCTPYMEHTA NPH ITOCTOSTHHOL
cTelleHH AehopMalMH H3MEHAITCA NPAMO NPONOPUHOHAMBLHO TONEpPeUHOMY
CEUCHHID Cpe3aeMoro CJosl.

2. Cunpl Ha 3amHell TTOBEPXHOCTH MPAKTHYECKU HE 3aBHCAT OT TOJLIHHNI
cpe3aemMoro CcJos.

Ilpn obpaboTke YepH®BIX Meran10B HAa OOraToM 3KCHEPHMEHTAJNbHOM
MartepHaJe A0Kas3aHo [3, 4 u Ap.], UTO pexUM MOCTOSHHOH TeMAEpPaTyphl Ha
nepejHedl MOBEPXHOCTH COOTBETCTBYET PEXKHUMY MOCTOSHHOI CTEMEHH MaaCTH-
yecKoll gedopmalud Cpe3aeMoro cjos H, CJIei0BaTeabHO, pasleseHHe CHJ
MOXKHO NPOBOAUTbL KaK MPH TOCTOAHHOH yCajKe CTPYNKKH, TaK W NPH IO-
cTosiHHOH Temmeparype. [as Toro, yToOBl BBISICHUTbL NPHMCHUMA JH TaKas
MeTOAHKA pasjeseHusT CHUa npH o6padoTKe LBETHBIX METaAJ0B, OB MIPO-
BeJ1eHbl ClielHaJbHbBI€ OIIBITHI.

ITpy mnpoBeneHuM ONBITOB ¢ IIOMOLIbIO €CTECTBCHHOK TepPMONapht
H3MepsiJiach TeMIlepaTypa Pe3aHHs, U 10 OTOOPaHHOH CTPYXKKe Ompenes-
aAach ee ycaaka. Cunpl pesanus (okpyxuasi P u cusna nomaun P,) usmeps-
JHCb ¢ NMOMOIULIO YIPYTO-3JEKTPHUECKOH annaparypbl ¢ UHAYKTHBHBIMH TAaT-
UHKAMH.

OnbITl NPOBOAUJINCH TOPLOBBIMH OLICTPOPEKYIIHMH H TBEPIOCHIABHEI-
MM ¢pesamu ¢ HoxaMH u3 cnnaBa BK8. B kauecrBe HccaenyeMbix MaTepH-
ajoB OblJIH NPHHATH MJACTHUHBIE IBETHbIE METAJJBI: JATyHb J162, GpoH3a
BpA JK9-4, kpacuasa mear M1 u mopamomunnit J1-1.

Ha puc. | npeacraBseHa 3aBHCHMOCTb H3MEHEHHUS YCAJAKH CTPYAKKH
OT TeMIeparypsl (TeMmeparTypa YKa3aHa B IOKa3aHHsSX MHKpoamIiepMerpa)
IJs cayyas (pesepoBaHHs TBepIOCHAaBHOH ¢pe3oit matyau J162.

Kax Buano H3 rpaduka, 3KCIepPUMEHTANbHBIE TOUKH HaJEKHO
JOXATCSE Ha OAHY KpPHUBYIO. ITO CBHUAETEJALCTBYET O TOM, UTO, He-
CMOTpA Ha WIHPOKUH JHAma30H H3MeHEHHs] CKOPOCTH pe3aHus W Nojgauu
(0=19—980 m/mun; S, =0,02 + 0,503 mm/3y6), pexrkHUM MOCTOAHHOII
TeMIepaTypbl 6IH30K K PEXHMY NMOCTOSIHHOH yCaJKH. AHalOTHUYHbIE pPe3yJib-
TaTLl NONYUEHbl NpU (Ppe3epoBaHHM OPOH3BI W JIOPAJIOMHHHA TOPLOBO#
¢pesoil ¢ neperHuMm yriaom | = + 10°.

KauecTBeHHO apyras KapTHHa TOJIydYaeTcss TPH (QPe3epOBAHHH MEAH.
OnpiTl MOKa3anH, 4TO pa3époc 3KCOEPHUMEHTANBHBIX TOUEK B ITOM CJyyae
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3HAuYUTebHO GOJiblile, ueM JJIS NPEABAYIIAX METaJJIOB, MNpHUeM 3TOT
pa3dpoc He cayuadiubf, a UMeeT ONPEACJEeHHYI0 3aKOHOMEPHOCTb —C YBC-
JHUYCHHEM TMOJduu ycajJKa CTPYKKH INPH HOCTOSIHAOH TeMIlepaType yMEHb-
1aeTcs. '

[Ipu dpesepoBanun Mein $pesoit c nepesHum yriaom 7 == +18° aGco-
JIOTHOE 3HAYeHHe YCAaJKH CTPYKKH CHHIKAeTCS, yMeHpliaeTcs H pasbpoc
3KCIIEPHMEHTAJbHLIX TOUYeK, OJHAKO XapakTep 3Toro pasbpoca ocraercs
TAaKUM Xe, Kak H aaa 7= + 10°
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Pue. 1

[Tono6uas e KapTHHA, KOTJAa ¢ YBeJHuYeHHeM TOJa'H ycajKa CTPYXK-
KH TPH pexuMe TOCTOSSHHOH TeMmepaTypel yMeHbllaeTcsl, HabJjal0gaeTcs He
TONBLKO ApH oGpabGoTKe MenH, HO U Npu obpaborke Jaarynu JI62 TopuoBOi
¢pe3oit ¢ mepeaHum yriaom 7 = 0,° Torga kaxk npu ¢bpe3epoBAHHU ITOH Ke
natyHu ¢pesoit ¢ ¥ = + 10° (puc. 1) pa3Opoc 3KCHEPUMEHTANBHBIX TOYEK
COBEPIIEHHO HE3HAUUTEJIEH.

[Togo6Has KapTHHA TOJyYeHa U NpH (Ppe3epoBaHHH yKa3aHHbIX MeTaJ-
JIOB TOPLOBBIMH OBICTPOPEKYIIMMH (ppesamu.

AHa/nu3 9KCIIepHMEHTANbHBIX JaHHBIX 10 TOPLOBOMY (pesepoBaHHIO HC-
CJIeIOBAHHBIX MJACTHYHBIX [BETHLIX METAJJIOB II0OKa3aJj, 4TO PEeXHMY MOCTO-
SHHOH TeMmepaTyphl COOTBETCTBYET PEKHUM I[IOCTOAHHOH YCaJKH B IIHPOKOM
JHanasone H3IMEHEHHS] PEXXHMOB PE3aHHS W FeOMeTPHH HHCTPYMEHTa TOJbLKO
npu ¢pesepoBannu 6Gponsst BpAYK9-4. Takum 06pasoM, TOJBKO LJA Hee
MOXKHO HPOBOJUTb paszfesieHHe CHJI Ha ABe CAMOCTOSITE/bHble IPYNIbI NPH
YCJAOBHH TIOCTOSSHHOH TeMmepaTyphl.

[pu 3TOM, Kak BHAHO u3 pHUC. 2 (npsiMas 3), 3aBHCHMOCTb OKPYXKHOIf
cuabl P ot momaum Ha 3y6 S, npencrapiaseT co00# NPAMYO JHHHUIO, He MPO-
XONAILYI0 Yepes Hauajo Koopauuar. OTPesoK, oTceKaeMbld €0 Ha oCH Op-
AMHAT, COOTBETCTBYeT 3HAUEHHIO CHJBI HA 3aJHEH MOBEPXHOCTH B HaMpasJe-
HUH pe3aHHus.

[Tpu o6paGorke MeAM B INHMPOKOM [HANa30HC HM3MEHEHHSI PEXKHUMORB
pesaHHs M TeOMEeTpHH HHCTPYMEHTA PEXHMY TMOCTOSIHHON TeMIepaTyphb!
COOTBETCTBYeT pasiMyHag ycalka CTPYKKH, MpHYeM oHa TeM Oosblle, YeM
menble nogaua. OTciofa Cleiyer, 4TO IPU MOCTOSTHHOW TEMIEpaType CHJILL
pesanust He OyIyT YBEJMUHMBATLCA HNPOMOPUHMOHAIBHO YBENHUYECHHIO NOAAYi,
sapucumocte P = f (S,) npu T = Const 6yner mpexcraBnarh coCoii He

NpAMYIO, a HEKOTOpYyW KpuByio (puc. 2, kpuBas 1) H, creqoBartesbHo,
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NPOBOJNTL Pas3jeJIeHHe CHJ Ha J[Be TIPYNNbl NpH I[OCTOSIHHOH TeMmmepatype
Heab3s. Paspenende cun Ha cuibl Ha NepelHell H Ha 3ajHell NOBEPXHOCTU
npn 06paboTke MeIH MOXHO NPOBOJAMTL TOJNbKO IIPH PEXHMe COOTBETCTBY-
10llleM TIOCTOSIHHOM ycajike crpyxkn. Ilpu stom (puc. 2, xpusasa 2) 3aBH-
cuMocTs P = [(S, ) npeacrasasieT co6oit npsaMyio JHHHIO U, cIe0BATEIbHO,
CHJIA pe3aHHsl U3MeHseTCs NPAMO NMPOMOPLHOHAJNLHO CEUeHHI0 Cpe3aeMoro
c09.
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Jaa nByX oCTa/bHBIX IBETHEIX MeTaJJoB — JatyHd JI62 u mopamomu-
Husa [l-1, Kax mnokasaj aHa/u3 KCHEPHMEHTAJbHOTO MaTepHaJja, PeXUMY
NOCTOAHHOR TeMIlepaTyphi COOTBETCTBYET [OCTOSIHHAS ycajaKa TOJbKO NpPHU
NOJIOAHTENbHBIX NepeHux yraax. [losroMy ToabKo AJ151 3THX YCJAOBHH MOXK-
HO NPOBECTH Pa3jeJeHHe CHJ Ha CHJBl HA MepeiHell W 3ajHell OBePXHOCTH
IIPH VCJAOBHH NOCTOSIHHON Temmepatypbl. B o6meM xe caydae mpu ¢pese-
POBAHHU LBETHBIX METAJJIOB NOCTOSHCTBO TEMIEPAaTyphl He COOTBETCTBYET
NOCTOSIHCTBY YCaAKH CTPYXKH W pasjejeHue CHJI Cjelyer MPOBOJUTL HE
NPH NHOCTOAHHOH TeMIepaType, a IPH HOCTOSIHHOH ycajke.
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