M3BECTHA :
TOMCKOTO OPIEHA TPYJOBOTO KPACHOIO 3HAMEHH
MTOJIMTEXHUYECKOT'O MHCTHUTYTA um. C. M. KHPOBA

Tow 183 - 1968

O HA3HAYEHWM PE)XHUMOB INJIHP®OBAHHUA MPH
3AJAHHOM NONYCKE HA KOPOBJIEHHE

A. E. 3AALEB, I'. X. IEJb, M. I'. FTOJBALWIMHUIAT

[invdoBaHue sBASETCA OJHON H3 OKOHYATEJNbHBIX OMEPALHH TEXHOMO-
THYeckoro npouecca. [103ToMy B GO/BLIOM YHCJe CayuaeB BO3HHKAeT Heol-
XOAMMOCTb Ha3HAYEHHSA TAKHX PEXMHUMOB 00paboOTKH, KOTOPhIe HCKJIIUAIH O
3HAYNTeJbHOE KOPOOJSCHHE U3JIeJIHS.

Benuunna kopoOJseHuss B OCHOBHOM 3aBHCHT OT pasMepoB JeTaJjid, Ma-
TepHuaJa ¥ BeJUUHHB OCTATOUHBLIX HanpsKeHui. [lyTeM Hec/J0XKHOrO 3KCHEpH-
MEHTA OKa3hlBAaeTCs BO3MOXKHBIM MOJYYUTb JOCTATOUHO NMOAPOOHYI0 HHOP-
MalMio 1151 Ha3HAUEeHHS PeXUMOB U (oBaHuA, o0ecnednBalOUIHX H3TOTOB-
JeHue neraneil, KopoGJeHUe KOTOPbIX HAXOAHTCS B 3a1aHHOM JOIIYCKeE.

U3 rccnepyeMmoro marepuana usrorosasercd 8-+ 10 miacTUH TOJHIHHON
ot 2 1o 8 mMm., wupxHol 8 = 10 MM u gausoi [ =200 mm.

[lracTUHB WAKPYIOTCA 10 BCEM MJIOCKOCTHM, a 3aTeM OTXHUTAOTCH
B BAKYYME€ B CXKATOM COCTOSHHH IJsi HCKJIIOUYEHUS KOpobaeHus. OTKJ/IO-
HEHHE OTOXOKEHHBIX NAACTHH OT NJAOCKOCTHOCTH NPOBEPALTCH C NOMOLLBIO
HHAHKATOPHOTO npucnocodienus. K UCOBTAHHIO AONYyCKAKTCA NJAACTHHH
¢ nporuboM A, < 0,08 s#x. B nanpnefimem 06pasusl yCTaHABJIUBAIOTCS Bhl-
OYKJA0H CTOPOHOR HA CTOJ CTAHKA M WIHQYIOTCS B HCCAEGLYEMBIX pe-
KuMax (M3MeHSETCS Tojaya, CKOpPOCTh, OXJaxzaeHue H T. m.). Ilporu-
6pl A’ maacTHH nocae NaMGOBAHUSA U3MEPSITCA C MOMOLIbIO TOTO Xe
HYIUKATOPHOTO mpucnocobaenus. [lo pasHoctd mporu6os A = A —A,
pPacCUMTHIBAETCA PAAHYC KPHBH3HBHL
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Haru6 gpasiercs caeacTsueM AeHCTBHA OCTATOUYHBIX HampsKeHufl,
MOMEHT KOTOpPHX paBeH [l]
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I = —2—~-——MOMeHT HHepIUHH CeyeHus.

C u3BeCTHOH NOTpPelIHOCTHIO MOXHO MOJAaraTh, YTO HAUWHHAA C He-
'KOTOPOH TONIUHHE f,, 3MOpa OCTATOUHLIX HANPSKEHHi HEe B3aBHCHUT OT
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roaunub {2]. B aTom cayuae moment M apasercs JMHeHAHOH QyHKIL-
efi TOMIMHB MJAACTHHBL (PHC. 1a)
\
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rie N—papHoJeHACTBYOUAs OCTATOUHHIX HANPAMECHHH
d—paccTodude OT 06Gpa0OTAHHOK 1OBEPXHOCTH A0 JHHHHM JeH-
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Prc. |1

Ha (puc. 16) ata 3aBHCHMOCTb MOMEHT@ OT TOJUIMHbL H300paxen:
cxematnuno. [Ipy Manwx tommuaax k< h, saBucumoctb, Mexily M u A ne
ABJSETCH JIMHEeRHOH (YUTO CBSI3aHO ¢ TIPOHUKHOBEHHEM TJIACTHUECKOHA 30HBI 34
HeHTpaJbHbIl CAOH, JYYUHMH YCJIOBUAMH TEICOTBOAA U T. A.). B nambneii-
HeM 3Ta 3aBUCHUMOCTb CTAHOBHUTCA JHHEHOH, JKCTPONOJALHEl HPSEMOH [0

h . . .
OCH Q—HO.HyLIEiEM cMellleHHe O paBHOAEHCTBYIOLIEH OCTATOUHBIX HAMNPSIXKEHNH

oT noBepxHocTH, TaHreHe yria HAKJIOHA NPAMOI coraacHo (3) paBeH pasBHO-
aefictylomtei V.

Takum 06pasoM, 3Hast KOpoGdeHne psajga MJIACTHH ¢ Pa3JMYHON BHICOTOI
ceyeHus, MOXKHO YCTAHOBUTb BEeJIMYHHY H TOJOMXKeHHe PaBHOAeHCTBYIOULEH
OCTATOYHBIX HANPSKEHUH.

Ecan 3agathcsi JUHEHHBIM 33aKOHOM H3MEHEHHA OCTATCUHBIX HAMPIK--
auit [2, 3], TO MOXKHO ONpeleJUTb M BEJHUYHHY HauOOJbIIEro HarnpsizKeHiis

y NOBEPXHOCTH
N

T bs

3HaK HanpsiKeHdsi onpeaenasercss ciaegywouium obpasom. Eciau miaactuua
obpallleHa BHINYKJOCTBIO B CTOPOHY HIIHMQYeMOil NOBEPXHOCTH, TO HANpsXKe:
HUST SIBJASIIOTCS pacrsirMpaoilumMy. Kak BUIHO U3 pUC. 2, BeJUUHHA O onpeje-
JsieTcsl HeIOCTATOYHO HAASXKHO B CBSI3H C 3THM IIOTPELIHOCTb Olipeje/eH s
ACTATOYHBIX HANPSI2KEeHUI MOXKeT OblTb 3HAYMTeJbHOM.

Ha puc. 2 nokaszaHa 3aBUCUMOCTb H3THO2IOILEr0 MOMEHTA OCTATOUHbI
HaNpsAXKeHHHA, OTHECEHHBIX K IUHPHHE TJIACTHHBI OT MOJOBHHBI €e TOJLIHHb!.
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Ilaactunpl u3 craan 45 wwiudoBafiuch ApH pasinuHBIX pexumax. M3Mmens-
JIHCh ToNepeuHast nofaua, (Ha puc. 2 yka3aHbl NoJa4u B MM (JB. XO/) PEXKHMbi
oxJAaxKaeHusa (HECKOJIbKO MapTHil WAKMORAJHCh C OXJAaKAeHHEM H TpU—Oe3
oxaaxgennsi). Ckopocth pesanHus Oblla paBHa V=27 M/cek, Tp0J0JbHA:

10/1a4a COCTaBAANA S . = 18 M/MHH., 2a HCKJIIOUCHHEM OXHOH napTHH, obpa-
GoraHHOf n1pu S . = 2 M/MHH.
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Puc. 2

HUzrubaroniuit MOMEHT, OTHECEHHBbIH K iIMpHHE [JIaCTHHBI, BBIUHCAAICA
no dbopmyJe:
M 2 ERA
M o= — = — « — -

b 3 IS

(9)

creaywowen U3 (1) u (2).
M3 noayuennnx rpa@ukoB oupeaesau:

n—ﬂ (maq—mg)-2
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/’IA — iZB
(o6o3uavenue no puc. 16) ‘
Kaxk BHIHO M3 puc. 2, 3KCHEepHUMeHTaJbHble TOUKH pacClOJIOXKHIHCH
. A0CTATOYHO OJIM3KO Yy NPAMOH, yTo NMOATBEpXKIAeT ACNYLIEHHe 0 He3aBHCH-
MOCTH 3IIOPBI OCTATOUHBIX HANPSIKEHHI OT TOAIMHBL MJAACTHHEL.
ITo pesyabraTaM NPOBeNEHHLIX 3KCIIEPHMEHTOB MOCTPOeHA HOMOTpaMMa
{puc. 3), nokasniBawIlasi 3aBUCHMOCTh BeJWYHHbI papBHOJeHCTBYIOLLEH OCTa-
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TOUHBIX HANPAXKEHHH, OTHECEHHOH K IUMPHHE MJACTHHBI, OT HCCIAELAYEMbIX Hid-
PaAMeTPOB npoilecca aHpOBaHuS.

[Ipn pacuere kKopooaseHus OyAeM CUMTATb, YTO PABHOACHCTBYIOWLAN
OCTATOYHBIX HANPAXKeHUH HANPABJACHA BAOAbL TMOAAYH CTONA W ACHCTBY-
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Puc. 3. HomorpamMma Aas BolGopa pekKHMOB IIH(OBAHHSA

eT BAOJbL HLIH(PYyeMOH MOBEPXHOCTH (Benuquﬂoﬁ & B (3) npenebperaem

A y
MO CPABHEHHIO C 5) CaeaoBarebHO, M3rUbaIOILH MOMEHT

M=N-— HJH m=n —
2 2

PaccmoTpuM H3rub akdyeMOH A€TAJH MOCAE CHATHH €€ CO CTOoJa.
Toamuuy Aetand /4 Gyjaem CuUTath MOCTOSIHHOH. Ee miupuHa b moxey
6piTh nepeMenHol. Kpususna 3Tod Jerajd

_]_ = ﬂ_ = - _h_ . _b__ (7)
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(Ecau getanr nmeer oTBepcTHe, TO b—CyMMapuasi wHPUHA B PaACCMAT-
puBaeMoM ceyenuH). TakuM o0O0pa30M, paiMyCc KDPHBU3HBI OKA3LIBACTCH
fIOCTOAHHDbIM: : ‘
ER?
p= - (8)
bn
DTO O3HAYaeT, YTO NpH 1060 KoHbUIypauuu [AeTalu, UMeled
HOCTOAHHYIO TOJLULHHY, OHA H3rHbaeTcs Mo Ayre OKPYXKHOCTH.
Kopobaenue aetand ouenuBaetrcd no ee nporudy (1)

2 3 n/l‘)2

)

Ecau 3amano ponyckaemoe kopoGJaeHMe [A], TO paBHOAEHCTBYONIAS
OCTATOYHLIX HaANPsXXEHHH, OTHECEHHAss K IIHMPUHE JeTand, JLOJXKHa
yAOBIeTBOPATL HEPABEHCTBY ’

n<n) =5 E L) (1;—) (10)

Paccuuras no (10) nonyckaeMoe 3HaueHMe 3TOHN BENHUHHE [7], BH-
OMpaeM ¢ NOMOMLbI0 HOMOTPAMM, NOJAOOHHIX HM300paxeHHofi Ha puc. 3
yCJaoBUs UJIHGORAHUS, NPU KOTOPHIX 72 [n]. '

Paccmotpum npumep. LUaugyerca koabuo H3 cTand 45 ¢ Hapyx-
aHuM AHaMmeTpoM 200 u ToamKHol 5 mu. J[lonyckaemoe kopobienune 0,1 mm’
Boiuyucasem

[a] = 2 .9.100.0,01 | &2
3 \ 20

M3 HomMoOrpaMMmu Ha puc. 3 HaXOLHUM, 4TO HpH WAUGDOBAHUK ¢ OXJaxK-
AeHHeM 72 < [n], T. e. KOpoOJeHHe OyleT JiexKaTs B 3a4aHHOM AOIYCKE,
upu nojgade Suon <.0,005 Mma/06.x00.

2
) = 16,7 Ke/cm
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