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HARPAHKEHHOE COCTOSSHME NMPWH PE3AHUU NNACTHYHOIO
METAJIJIA HA BbBICOKOH CKOPOCTH

B. A. TOBOPYXHH, I J1. KYPAPEB

(HpeACTaBJleua HAaY4YHbIM CEMHHAapoOM Kadpezprl «Cralnk u pe3aHue METaJIJIOB»)

. A, Henem u M. T'. Toabammuarom {1, 2, 3] npeasio:Ked MeTox omnpe-
AeJIeHHsi BCeX KOMMOHEHTOB TEH30DPa HaNpaMKeHHIT 0 HCKAXKEeHHK MpsMO-
YrOJBHOH AENHTEJbHOH CETKH M PACIpeaeseniio TBEPAOCTH B 30HE CTPYKKO-
o6pasoBanust. DTOT MeTOa ObLIT UCMOJBb30BAH HMH NMPH pacCIIH(POBKE HAMpP$-
JKEHHOTO COCTOSIHHS NPH Pe3aHHH HAa MHKPOCKOPOCTH.

HanpsikenHoe cocTosiHHe B JTAHHOI TOYKE CIVIOUIHON CPe/lbi XapaKTepH-
3yeTcsl TEH30DPOM HATPSKeHHsT, COCTOSIUM NPH NJIOCKOM HAMPSKEHHOM CO-
CTOSIHHU H3 KOMIIOHEHTOB:

se=05 - K-sin28, 5,6+ 35+ K¢sin2#
' (1)
xy = K - cos - 20
K= ﬁ ~- MHTE@HCHBHOCTD KaC4ATeJbHbIX HANPAXKEHHH,
3; — HHTEHCHBHOCTDb NANPAXKEHHH,
0 — vroJt Mexay KacaTeJLHOH K JIMHHU CKOJbIKEHHS
M BBIODAHHBIM HANPABJIEHHEM, OCH X,
s = — K (A« 4 Ay) — ruapocratuueckoe jlasaenue (2),
Aa, Az — 00001leHHble MapaMeTpsl.
IIpu cloxHOM HArpyXeHHH Hauayylline MOATBEDKACHUS [0JYUUIHU
COOTHOIIEHHS] TEOPHH TeueHus [4], U3 KOTOPOH CiaelyeT, uTo
g0 = 57 5% (3)
L Tey
rie ex, e,, Jry — KOMIIOHEHTH TEH30Pa CKOPOCTH /Lle(hopMaluH.
Hanpsixkennoe cocrosinue omnpejgeneHo BOJAM3HW YCJAOBHOM MAOCKOCTH
CABHTa NPH CBOOOJHOM pe3aHuu Ha ckopoctr V =98,C m/mun. cranu XI5,
Pesanne HaGopHOro o6pasua, COCTOSLIEro W3 ABYX MOJMPOBAHHBIX JAHCKOB,
WIHPHHOM 3 MM KaKIblil, OCYHIECTB/ISNOCE HA TOK2DHOM CTaHKe C MOoNepeyHoll
nopaueit S=0,31 mMm/06. pe3noMm ¢ IIacTHHKON TBepaoro cniasa TSKI0,
BMeRIel nepeiHui yroa y-=17". Ha Gokcsoll noBepxHocTu obpa3lia HaHO-
CHJAACh KOOD/JWHATH4A [eJIUTeJbHAs CeTKa B MOJAAPHOI CHCTEMe KOOpJAUHAT
¢ Gasoit mo yray 5 MHHYT, no paauycy — 0,05 mm. CeTka HaHOcHAAach ¢ NO-
MOLIBIO HECJIOXKHOIO MPHCIIOCOOJEHUS aJMa3CcM Ha TOKAPHOM CTaHKe (apXu-
Me[0oBa CliMpaab) H yHuBepcaabnom Mukpockone YMM-21 (pazuanbnbie
ay4yd). PUKCHpPOBaHHe Npouecca pe3aHHs OCYLIECTBASIOCH ¢ MOMOIIbIO clie-
UHAJIBHO H3TOTOBJECHHOTO NPHCIOCOOJEHHA B3PBLIBHOTO AElICTBHA ¢ 3JEKTPO-
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'KOHTAKTHBIM YCTPOICTBOM, [03BOJAIONIETO OCTAHUBUTH NPOUECC PE3AHUR
B J1000H HaMeueHHOIl paHee TOUKE OKDPYKHOCTH AHCKA, YTO MO3BOJASJIO HAa-
HOCHTD JIeJIUTEJbHYIO CETKY Ha HEOOJbIIOM Yy4acCTKe MOBEPXHOCTH JHCKA.

3adukcupoBaHHble KOPHM CTPY:KKH (oTorpaduposasucy Ha npubope
ITMT-3, 3aTeM U3TOTOBASAHCE HOTOrpaduu KOpHel ¢ HCKAXXeHHON AeJUTelb-
HOH ceTKOH mpu obiem yBedauuenunn 250—270 pas. Hamepenune pasmepos
CeTKH OCYLIECTBJAAIOCh HA 32pPHCOBaHHON ¢ oOpaTHONl CTOpoHB (oTorpadun
KapTHHe HcKaxkedust ceTkd. Ha npu6ope IIMT-3 rocie coorsercTsyloumes
MOATOTOBKH TOBEPXHOCTH H3MepPAJOCh paclipefe]eHde MHKPOTBEPAOCTH
{puc. 1 a )B xopHe cTpyxKH. [lo pacnpeje/ieHHI0 MHKDOTBEPAOCTH C HO-
MOLIbIO TAPHPOBOYHOTO Tpaduka <«UHTEHCHBHOCTbH HaNpIKeHHH — MHKpPO-
TBepa0cTh Haopo» OMpeaensijioch pacnpefiesleHHe HHTEHCHBHOCTH KacaTeJbHbIX
nanpsizkennit K. TapupoBouHblii rpaduk MOCTPOeH MO Pe3yabT4TaM HCOBITA-
HHS Ha OCeBOE CXKaTHe CO CMAa3Koil U Noc/eyloulero H3MepeHus MHKPOTBep-
MOCTH B MEPHIHOHAJbHOM CEYeHHMH OCa)KeHHBIX [0 Pa3jIH4HbIX CTeleHel ne-
dopmMaunil UUJIHHAPUYECKHX 00pa3roB. IlpH 3TOM HHTEHCHBHOCTL Hanpsaxe-
HHIT pacCUHTHIBAJIACD 110

4P - h

i .
ﬁ'd(z)'/lo

rie P — cKuMawooee ycuJeHUHe B KT,
h,, h — BHCOTa OOpasua A0 1 mocje aedopmauun;
d,-—--navanpeblii guaMerp o0Opisna, @ UHTEHCUBHOCTbL JAedOopMauni

]

70 3dBHCHMOCTH €; = In Z”— .

Ha puc. 16 u 1B mpesicrapjieHsl aKCMEPHUMEHTAJbHBIE JaHHbIe JJf
pacyera KOMIIOHEHTOB TE€H30Pa CKOPOCTH Ae(OpMAauHH, KOTOpHe olpe-
AeJGIOTCT W3 COOTHOIIeHHH

&

: Vofda . da.
éy= —| — -CoSa—a-sina - — |,

a \dx ax
év;tZQ dﬂ.sina_!__a.cosa.% , (4')

T oa, \0oy dy
- \ ’
fxy:-lé sina (E-——(Z‘?—O} =+ Cos & (3_51+a(25 '

a, | Ox ay ay ox

rie V,— CKOpOCTb nepeMelieHds pesua;
a, — 6a3a cerxu;
@ — pacCTOsIHHEe MEeMX/AY COCEeN IHMH y3JlaMH JACJHTeJbHOH CeTKH
BIOJIb TPAeKTOPHH YACTHU B Hpouecce dedopmanui;
@ — YyroJ MExXAy KacareJbHOH K TPi1eKTOPHW YacTHE H OCbl X
OTCUMTHIBAEMbBIH B MOJOMKHUTEJbHOM HampaBJCHHU.

JIuHuu nojas a (puc. 1 B) npoBonaTcs uepe3 siuefikn AeNUTEJbHOA CETKH.
UMeIlHe PAaBHOE PacCTOsiHUe MeKIY CPellHHMH Yy3/JaMH CeTKH BAOJbL Tpaek-
‘TOpHM HacTuli B npounecce aedopmanun. Jinuum o= const (puc. 1 6) no-
CTPOEeHb! TpadHuyecky C NOMOLLbIO KacaTeJbHLIX, IPOBELEHHBIX K TPAeKTOPHH
4acTUI B npoluecce AedOPMaLHU.

Jis onpege/ieHus HaNps:KeHHOTO COCTOSHHSA B OKPECTHOCTH VCJOBHOf
JIOCKOCTH cABHra (puc. 2), rocaejHssi pa30uBaercs Ha Psif OTAENbHBIX TO-
yek M, 1, 2, 3 M T. I. ¥ B 9THX TUYKAX PACCUMTHIBAIOTCA sHAUEHHA YACTHHIX

da Oa da Ja
NPOU3BOJAHBIX —— ——. 1151 3TOr0 HEOGXOIHMO HOCTPOUTL TPAPHKH

e 92
dx ' dx  dy  dy
H3MEHEHUs 3HAYEHMH a U & 1o ocaM X U y. TaHrenc yria HaKJIOHA Kaca-
76



357 349 306

@ 357 369 369 ‘349
%’ *3{4 357 359 375 369
L

“33NF4 3
3{ \9\3\52 376 349 362

243 257270 300 334 352 369 357 369 [
D2t ‘

LA NN RE R g 39 369378
246 238 23924 25350~ 359.359(

. Y

205 225 225-04p 256263322 \
27 217 208 220 23 227 243 246 246
20 21

oty 220

Puc. |



TeNIbHOH B pacCMaTpHBaeMOll TOUKe K COOTBETCTBYIOIUIEH KPHBOH omnpegensnet
3HayeHHe YaCcTHOH NPCH3BOJLHOH.

O6o6umennble mapaMerpsl A, ¥ Aj onpefeasiioTcs c/aeiyiOlUM o6pa-
30oM. [lapangenabso auauu OM (pHc. 2} Ha AoCTAaTO4YHO GJH3KOM OT Hee pac
CTOsIHHM nipoBoanTcs aunusg O’M’. Brosb Hee, Tak e Kax U BAcab Jauun OM,
onpeieasIOTCs 3HAUCHHs yraa ©. 3arteM MeXAy ITHMH JHHHAMH IPOBOJATCH
napaJJenbHbie NpsiMble, 3HayeHust @ Ha KOTOPBIX ONpefensiioTCH JHHEHHbIN
YCpeIHCHHEM.

Pue. 2

B Touke M’ Besuuunbl A, U Az HAXOAATCA KaK HA CBOBOJHOW rpa-
Hille, HCXOAd W3 YCJOBUH pasHOBeCHd

GZ*K’ A":()J5+@’ ‘Aﬁﬁ())’s* @

-
(s

M3 a10fi ToUKH 1OA YrJoM T K TpaHULE TMPOBOJAUTCH OTPE30K JAH-

HUHM CKOJLXEHHA ceMmeficTBa «. Ecau yrosa ©, cyiueCTBEHHO OT/IHYaeTCst
oT yraa Oy, TO NMOJOXEHHE TOUYKH | yTOUHAETCH NPOBEjJEHHEM H3 TOUY-

e M
ku M’ nyya nolL yrJiom ——;—9" Kk ocu x. B Touke 1
- a @ r - 8 — .
(Aa)t=(Aa)MWM [y - O+ O (K — Ko}
QKl'l(L—b 2K1
rae Ly 1, la_p — nanubl otpesxo M’—1 u a-—b. Orpesok ab npoBejeH

yepe3 cepeaudy orpeska M’ — 1.
K,, K, K;— WHTEHCUBHOCTb KacaTe/bHbIX HANPSKEHHH COOTBETCT-
BEHHO B Toukax b, a, 1.
Beaununna (Az), paccunTheiBaeTCsl Ha OCHOBaHKH U3BecTHHIX (A.), H 8,,
no 3aBucumoctn (Ap), = (4.), — 20,.

1‘}“@2

Janee u3 Touku 1 mon yrJaom K OCH Y IIPOBOIHTCH OTpe-

30K 1-—2 aunum ckoawxenust 8. B touke 2

K, —K (8, +8,) (K,—K,)
Ag), = (Ap), — —-L I : -
(As): = (As), ok, Lo, 2+ oK,

(As)y = 20, — (4s).
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M3 Touku 2 mpoOBOAHMTCS OTPE30K JUHUK CKOJbXEHHS o H T. jl. 3Has BEJAH-
YyuHbl A. M As B pasJIMUHBIX TOUKAX JUHHHU CABUTCA, MOXKHO PACCUUTAThH BeJH-
UHHY THAPOCTATHUECKOTrO AaBJIEHHA B 3THX TOYKAX 10 YpaBHeHHio (2) v Ho
COOTHOMIEHUSIM (1) onpeae/nHTb 3HAY€HHs KOMIOHCHTOB TEH30pa HanpsKe-
Uil B cucTeMe xy. [l/st onpeneseHust HalupsiKeHUH B CHCTeMe ocell, oHa U3
KOTOPbIX CPHEHTHPOBAH& BAOJDb YCJOBHOH JIMHHHU CABHra, LOCTATOYHO B COOT-
HoweHusix (1) samenuts B yraom 0'=0— (I,

'
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Puc. 3

Ha puc. 3 npusejeda nosyuyeHHas 00 ONUCAHHOH MeTOAMKe 3MI0pa Ha-
TIPA2KEHUH BJOJIb YCJOBHON naockocTH casura OM. Baaronapsi npruMeHeHHIO
JIeJTUTEJIbBOM CETKH C MaJlofi 6a30il yAaJoCh MOJNYUHTb 3HIOPY HampsKeHHil
BO/IM3H BepluuHBl pesia. M3 puc. 3 caexnyer, 4To KacaTejbHble HampsKeHHs
B/LOJIb YCAIOBHO! TJIOCKOCTH CABHMIa pacnpefieieHbl NPaKTHUECKH PABHOMEPHO.
Fuapocratuyeckoe faBaekne, a BCGISICTENE ITOTO U HOPMAJbHbBIE K YCJIOBHO!
[JIOCKOCTH CIABHIa HANPSAXKEHHST G y- , IPY JBHKEHUM OT CBOGOIHCH T'DAHHILL!
K BepUIMHe pe3la oCTaeTcs CKHUMAOIIHMM M BO3pacTaeT Mo abCoJIOTHOH Be-
JINYHHe.

[Tosryuennpie 3MIOpPH HANMPSKEHHA GbLIH MPOBepeHbl MyTeM COMOCTABJE-
HHUSl CDEJITHUX BEJHUHH T¢'yr H Oy CO CPEHHMH 3HAYEHHUAM” KACATEJBbHOTO
¥ HOPMaJIbHOTO HamNpsi’KeHHH, PACCYHTAHHBIX MO CHMJIaM pe3aHHs. PacueTHoe
3HAYeHHe KacaTesJbHOTO HaNPAXKEHUS 0KA3aJ0Ch 3aHHKEeHHBIM OTHOCHTEJILHO
¢daxtuveckoro Ha 15,89, a nopmaabHoe HalpsAKeHWe 3aBbillieHHBIM HA 1,3%.

SaHUKEHHOE 3HAUEHHE PACUETHOTO KaCaTebHOTO HAMPSIKEHHS MOXKEr
ObITh OOBACHEHC TeM, 4TO AedOpPMalusi 3aKAHUMBAETCH 32 YCJAOBHOH IIJIOC-
KOCTbIO CIBHIa. JTO M MPUBOAUT K TOMY, UTO HAlpsizKeHHe B CTPYXKKe Ipe-
BLILUACT HANDPSXKEeHHE B YCJAOBHOH NJOCKOCTH CABUTA.

Kak cnepyer u3 puc. 2, yeaosHas miockocTs casura OM He sBasieTcs
IITOCKOCTbIO MAKCHUMAaJbHBIX KacaTeMbHbIX HaNpsKeHuil, Tak KAK JUHUH
CKOMbxKeHHst cemelictBa o (M—I1, 2—3, 4—5 1 T. 1.) He COBNAaaloT ¢ MIOC-
xoctbio OM. Bmecre ¢ TeM HYXKHO OTMETHTH, YTO K II0JIyYEHHOMY BBIBONY
HYXKHO NONXOLHTb OCTOPOXKHO, TAK KAK OH TOJYydYeH HA OCHOBAHHH pacuera
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OJHOI'oO KCpHH. ,llu'l?l OKOHUYaTeJibHOI'O pelledsi 30Ipoca O TOM, SBJSMETCT
JIM YCJAOBHAsA INIOCKOCTh CABHTA ILIQOCKOCTBHIO MAKCHMAJbHBIX KacaTEJdbHbix
Haﬂpﬂ}{(e}ll/ll‘j{, HEOOXOAHUMO npoBecTH AONOJHHTE/IbHDbIC IKCIEDHMEHTHI.
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