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O CBfi3T4 KO3PIIPITMBHOH CI4JIbI
H MEXAHT{TIECKLIX CBO${CTB ETAJII4 4OXHMA

M. IL Muxeea, JI. B. Koxntau u B. A" \gpeanoaa

Paccltarpueanrrcfl Bonpocbt cBfl3rr rde)KAy I{aIHL{THbIM}I I.I MexaHl{qecKuM}i ceoficrealtu
ctaneli c ror{Krl 3penut Bo3Mottgocra 3aMeuEI MexaHur{ecKI.IX ltctlatraguft MarHutHrrtM!.i.

I-ipurolxrcx peeynr,rarn uanepeHnft, IIoJIVqeHFible ,ana rpy6 u3 cra,'Ifi uapxu 4OXFIMA.

Tpy6rr rlroqrrr scex 6es l lcK,'t loqe,Haq MapoK'crafiH B cocrofuuu II 'ocraBKI{
TIC,I IbITbI 'BAIOTCfl  HA MCXAH}I I IECKHE CBOftCTBA. I lPN )TOM, B 3ABH'CI ' IMOCTH OT

rpe6oeaunfi fOCTa LIJI14 rexnut{ecKl,ix ycJIoBHft, I4c[blra]In]o IIoABepfa]orcfl
or 2 Ao 1000/o cne(fi a,lbH,o H3foro'BfieHulix o6pasUoB, orpe3aHHblx or KoH-
UoE Tpy6. OqeeHAHO, qro rnpH TaKOt\,I MeTOAe r, 'IaBHbIMI,I HeAoCTaTKaMH fB"lf l-
rcrcgf bacxoa ,6o,ruuoro Ko,ilnqecrBa AoporocroflIrlefo Mera,{JIa. 3arpy3Ka
CTaHKO,B, TpyAOeMKo'CTb LIOIIbITa,Hvfu u ueaAnO3HaqHo,CTb pe3y,lbTaToB B C,Iy-
rrae HedAHopoAHocrr.i crpyKrlrpbl PI 'MexaHHqecKI.{x lcBoficrts lno A.ilf iqe rpy6lt.

Olcrc,u,a rroHflTHbI rpe6ona'nnx npo,MbIIx,leHHocrLI K 3aMeHe (xora 6lt
qacrr.iquoft) Herloropbrx BlrAoB MexaHIlqe,cKHX l4crlbl 'rzritufi (satnpnMep, IIcnbl-
rauufi H& rptcrfl)KeH14e) ornpeAe,reHHeM [,rarHr{T,HbIX cBoit,cT'B IIyreiM }I3Mepe-
Hrzfi Hx HenocpeAcTBeHHo e rpvSax, ue ripu6erafl rK BbIpe3I(e 'npo6.

AHa.[Hs ,alarepar)pHbIX [oHHbIX [1-15] lIIoKa3bIBaer' qro 3Aecb H'Melorctl
OinpeAeJIeHHbIe IIIaHCbI Ha ycflex, TaK lKarK yCTailOB/IeHa, .HarilpllMep, 3aBIlCH-
r\to'cTb Me>KAy TR€p;LOCTIIO It rnV6HsOfi'c, 'IOs, IIOABep1HyTOTO XIZMHKO-repMH-
rlecKoi.i o6pa6orxe, c ollroii cropoHF,r, i{ [,IarHI4'r,HL,i]vl14 xapaKrepI4cruKaMLi,-
TaKHMI4, KaK KO3pIIrtTI4'BHaf CHrIa, npoHl'IqaeMocTb, u],f1yKr\Llf l, - c Apyron.

Eo,'tee roro, B pa6orax [16, 17] o6uapyxeua xopolxafl Koppe"'If lIr lzff Me"
)KAV npoqHOtCTHbIMI{ xapaKTepI4CTl4KAMu'. xpeAe,'IOM 'n0O'TIHOCTI'{ 'dB' II ipeAeJIoM
TeKyqecrr.r 0's, yAr'iIzFIeHI,reM 05 - 14 Ko3ptuaTIIBHOft CI,{Ofi tI", Tat< KaK 14MeHHO
aTOT rnapaMeTp g,BJIleTcg Hali6onee qyBCTBHTe,'InHEIM K Z3MeHeHI'if lM CTpyK'
Typbr 14 rM€X2iHHri€cKr4x c.BoitcTB naarepr.ra.'ra [7].

fina ,usyuellrrfl cBtI3I4 MelKAy H3MeHeIlH.rMI4 KoSp'qLITI'IBHoft clzr'lbl I'I Me-
)laHlrqecKr.rx cEoftcrB 6br,'ttz essrbl rpy6bI LI3 cra,TI'I MapKIi 4OXHMA. Hn-
x{e npr.iBoALl"lcfl, xwwr4qecraft cocraB crarll (yNaeano HaIz'60nnruee v nau'
x'l eHb[Iee coAep)KaH14e KO]M'TIOHeHTOB S 0/o ) .
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. ' Tpy6sr npoxo/(I4,'Ift noc"{eAoBarelrbFio c,'IeAy}otuae rexruo,{orzrlecK?iQ
o:nepaqr4H: npoKaTrKy Ha cTaHe xnT, or)Kl4r Iz 6esoinpaeol{Hoe Bo,{oTleHI4e.
KoepqrrireHis. cula orpeAer'Is,racb B,a,oJIb o6pa3yloqeft tpy6lr (uepes rax-
grre 200 il lrr) rpLl i l loMorql,I KoSplIHrLIMeTpa 'C npI4CTaBHbIM ]g,TIeKTpOMarHl' l '
roM KoHcrpyKqua I,4@M AH CCCP, rflptir{eM il3MepeHI,If, ,IIpoBoAI4JIIz'cb Ha
o.AHrzx Ia Tex xe yqacTKax Tpy6bl Ao H IIoc,'Ie Ka>KAoft LI3 yKa3aHHbIX T.eX-
Itolrroruqec KLix onep a uI4 ri.' l4s 

yuacrxOr rpy6 c aHoMa,'Ib,HbI,MIi 3Har{eHHfiMi4 Hc LBbIpe3a,'I l4cb naT"
p-v6xu, ze xoropux 3areM l43foroB.nfiJlg'Cb pa3pblBHble O6pasqnr Lnuuoft
250 nn. Bce o6pa:qbl BropLIqHo 6rtnu L{3ivlepenbl Ha Ko3pql'lrliMerpe B ,'Ia-
popar,orpnux yc,IIoBHsx, 3areM H4 KoHuetsbIX yqa'crxax ornpeAe,tflra'cb rBep-
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0 cusgu Ko3prlrlTuBuofi cil,'rbr r MexalltlqecKr{x cBoilcrB craJrrz 4OXHMA 89

"4,ocrb no Bpnue.nnrc, noc"rre lrero o6pasqu pa3pbIBaJIHcb H paccr{r4TbrBaJrticb
rtpoqHocTHL,re xapaiKTepucrtriKa 1ou, &r, 6u1. 

*

Bcero 6nr,ro rpousBer,eFro oKo,'ro 7 'rt icqq H3r\,repeHriri iKo3prrr.lr[ iBHofi cfi, 'rr.r
!t or{o,' l Io 500 usuepeHrzft rBepAocrr4. IJa 90 pae,prrnubrx o6pa3qax 6br,'ra on;
PeAe,{egu os, os, 65. Pesy,rtraru rr3rMepeHHH ,npeAcraB,'IeHbl Ha plrcyHKe, i,I3
KOTOpO,fO BHAHO, qrc A,' is CTa,'TH 4OXHMA ,Cyu{ecrByer OAHO,3Haq,Haa CBs3b
MelKAy npeAexoM rrpoqHocrH o'B' f ipen,e,' ioM Te,Kyqe,cTH os, yA,rrrzHeHr{eM 6s
H rBepAocrbro HB, c oAHorl cropoHbr, r.{ Ko-
3pII,14r,HBiHotl crrJrok (p aslr arnuqHBarorrr.r4M
roKoM Io ) , - c  Apy ro r? .  TeepAoc rs  HB
IIpeACTaB.rIeHa Ar4aMeTpaMLi oT,,[erlaTrKoB
(nn) rrpH r43MepeHriflx rxapr.iKoM l0 nn
trpH Hafpy3r<e 3000 rcI.

Otrer+ tznaq nneSnr. *-.-.  cc 3KcnepIlMeHTailbHbIx
TOqeK Ha KpHBbrX, C/ 'reAyeT yqt{TbrBaTb Toq-
nocrb r43Mqpenr.rr.r  I I"  ( !301$ r,r Her. i36e)K-
Hbre ol l l , r46K14 npr4 oIIpeAe"[eHr4H Mexa,Hr.rqe-
CXI{X CBO]iCTB.

O6.racru 3HarreHr.r i i  Kog0uHrr.rBHoft cu-
JIbI I ,  I I ,  I I I ,  nu4eneHHbre Hi rpaSuxe nyu-
KTi.tp Hblrx,t u d't14 HI{f M r.{, xa p aKTqpLI3yIoT p a 3-
, lHrIHL,Ie COCTOfiT{Lif l  MeTa.'L' ta Tpy6. OTOX{-
)KeHHoMy cocro f lHu lo  (o6"nacrn  I )  coorner -
crByloT c,rreAyroIIIue MexaH14qe,cKr. ie H Mar-
Hr{rHbIe ,cBoiicrBa: o'"- (70-80) rcf lnn2;
ds - (50-58) rc,ff nn2; 8s - (25-20) 0/0,

L{B - (4,3-3,8) i l i l ,  ID- (22-40) t/Ls.
6o.uee Bbrco,KI4€ rpo ' .JHocrHbre xapaKTcp14-
cri4Kr,r (o6,'racrr, IX): 80 <- ou -( 120; 58 (
{  o,  : (  100;  3,8( l lB=(  3,2,  -  rorr r4)KeHHaf l
rrJlacrHqi-rocrl 10(CIs --( 20 r.r Bbr,coKr{e sHa-
qeHlrfl Ip (40 < 1p -< 70) o6HapyxeHur noc-
JIe xoJIoAI{or? npoi<arNa lr 5e:oupaeoql{ofo Bo,roI{eHI{f. Hai<oueq, MaKcIzMa.IIb-
Hbie 3HaqeFrrzfl BCex Ha3Bar{Hbrx Be,rHq}iH (o6nacm 'i l l): o" I 120 rcf lnnz:
os > 100 nl-l.mu"z; HB <3,2 ttu.: ID>7A na-Lr MIIHaMa,lbHas IIJIacrI4r{FIocrb
Es { tr00/c coorBercrRvnr rprz6ar.r, rtsroros"'IeHi{brM c HapvueHi.reM TexHoJio..
run. B ylracrKax 'rpv6 c ra]Klrr$Lr BbrcoKr4Mlr 3HaqeHllqlvrn rlapaMerpoB sadnru-
AaJOCb O6pasoeanue r,ry6orax Tpeill,flr-r.

Tarau o6pason,  IaMef l  cBf3b . tuafHHTHbIX H Mexa'Hl iqecKl ix  cBof tcrB,  aHa-
rofr4rrHylo rrroK23&HHoii Ha plrcyL{i<e, Mo)hHo irio I43MepeI{FIbIM 3HaqeHL{srvl
KO,3prllrr1.lBH.Oft Cnnbr OnpeAeJIrrrL' I{e ro,' ibKo rpaHHubl, coorBercrByloli lue
Ka,qeclBoHHo npoBeAeHH,ofi repMoo6pa6ome rpy6, ,Ho L{, c Ao'craroqsofi Ans
n1pa'KTULKU TOqHO'CTbIO, HaXOALITb 3HaqeHIZg LIIpO{IIOCTHblx XapaKTepI{CTHK, He
n p H 6 e r a n  x  s u l p e : x e  n p o 6 .

Ha'nepnoypa, ' rbcr(oM- Hoeorpv6HoM saBoAe oror  MeroA H'cf ioJ lb3yercf l
A,rfl KoHrpoJrs KarreclBa repuoo6pa6orxvt rpy6 us .qasuoit MapKu craJlu.

l4nc r uryr rplrauxn r\reraJlloB flocryna,ro B peaaKuur)
AH CCCP 31 iuapra 1966 r.

l leproypanrcxnli Hoeorpl6Htrri sanoA
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3asctcxaq na6opalopirn 193B, 7, i \ lb 10, 1155.
l4:e. AH CCCP, OTH, i913, Nb 3-4, 58.
I4se. AH CCCP, OTH, 1943, Ire 5-6, 53.
a , l  i l , ' r e e e f l . A . ,  B a a c o e  B , B .  3 a s o , q c x a s  n a 6 o p a r o p u a ,

F

ai

ss:
;

b

;
tJ-

3 0  l 0 \ '  n
tP, tra

3auficr ivocti ,  xolpqurttettoi l  curtr, t
(  L l " -  lp  )  o r  as i reHeHun iv rexa lu -

qecxlrx ceoficrB cralr.i 40XHMA.

l

M. IJ.
M. FI.
n4. H.
14., X

1 103"

t . M
2. 1.,\
3. .\'1
4 . f l

1940, lB,i l :  r : : : -

I I X C E B
l i x e e B
I I X C C B
n y c  P .

N! 10,



T

ilru*
$r
j
*

{
li
L
I

90 f. C. Tor,rn,'ros

5 .  M u x e e s  M .  H . ,  X y K o B a  n .  H . ,  B o p o u t 4 i l o B a  A .  l I .  3 a s o a c x a q  n a 6 o -
p a r o p u n ,  i l 9 4 B , 1 4 ,  N e  1 0 , 1 2 1 0 .

6. fnyc P. VI. u C a, ' Ir . i r  p a f l .  F. 3asoAcxas ,ra6oparopna, 1937, E, Ne 4, 448.
7 .  B o s c o B c K u i t  C .  B .  u  M u r e e e  M .  H .  3 a n o 4 c r a a  a a 6 o p a r o p n n ,  1 9 5 7 , 2 3 ,

N 'e  10 ,  !221.
8 .  A x y , ' r o s  I I .  C .  u  l p a 6 o e c x r r r i  M .  A .  3 r e o A c x a q  n a 6 o p a r o p r a n ,  1 9 3 6 ,  5 ,

Nle 8, 963.
9 .  M u - x e e e  M .  H . ,  K y 3 H e r 1 o s  1 4 .  A . ,  T o n u , r o s  [ ' .  C . ,  ( D r z r r r 4 n l r o B  C .  L .

3 a e o A c x a R  n a 6 o p a r o p u n , 1 9 5 1 ,  1 7 .  I l b  l ,  l 2 l .
1 0 .  E e , r o e  K .  f l . ,  f  e , ' r r Q e H 6 e f i n  A .  A .  3 a e o A c K a n  n a 6 o p a r o p u n ,  1 9 3 7 ,  6 ,

Ne l ,  76.
l i l .  L e x r a  p  M .  8 . ,  f  o p 6 y H  o s  A .  M . ,  l F a n a u n  a  J I .  t M . ,  I ( a , c a r K u H a  f .  M .

3aeolcxaq ,ra6oparopux, 1946, l i ,  Ne 9-10, 808.
1 2 .  M u x e e e  M .  H . ,  K y : u e q o e  t r 4 .  A . ,  K p i o r < o s a  B .  M .  ' r z  H e r . r 3 B e c r -

tt o s 6. M. OI,IM, 1956, 3, 229.
1 3 .  M r z x e e s  M .  l { . ,  M o p 0 3 o B a  B .  M . ,  T o u t z r o . e  f .  C . ,  T z r o p o n  E . 4 . ,

E o q e u K o s  B .  C ,  3 a e o a c x a q  n a 6 o p a r o p u r ,  1 9 5 6 , 2 2 ,  N ' e  1 , 5 2 .
' 1 - 4 .  M o p o 3 o B a  B .  M . ,  M u x e e s  M .  H .  f p y l n  t r 4 @ M  A H  C C C P ,  1 9 6 5 ,  e u n . 2 4 ,

c rp .  3 .'  
1 5 .  M o p o 3 o e a  B .  M . .  M r r x e e a  M .  H .  T a n  x * e ,  c r p . 2 6 .
1 6 .  M u x e e e  M .  H  9 * r r r n p u u  A  R  r - r a r l , ,  1 9 4 5 ,  N e  2 - 3 ,  1 .
i / . M ; ; ; ; ; M .  H . , 3 ; " ; ; ; " n ' t t . ,  m " r r o c , l a B c r u f i  K .  E .  B e c r s u r  u a -

irlrHocrpoenxfl, 1945, 2-?, lfe 6-7, 70.

yn,K 620.!79.t4

MA r FI p{T FI I}t 14 KO HTPOJI b !-.r{ yB E4 FI bE O E E3yfJI EPOXE H H blx
!{ 3AKAJIEFt Fiblx CJlOEts CTAJIT}FXbIX,II,ETAJIEyI

NO I43MEPEFI l4f l  M JIOKAJIbHOTO NOJI'
OT OCTATOqFIOIZ FIAMATHPII{EHHOCTH

f . C. Touu.'Loa

.  
f lyrenr sKcnepl4rueHToB Ha MoAeJTbnurx o6pa:qax r lccJleAoBaHa 3aBr. icr . {Mocrb HopMa,,rb-

Hoi.{ KoMnoHeHTr,r nor'tq ocraroqsoli HaMarHuqeHH'ocru H 12 (noc,re y,4a,renufl flpficra,BHoto
e,'rexrpolaaruura) or r,rr.v6uui'r BaKa!'reHuofo ra ,o6esyrnepoi^r{eHHoro croeB, a raKx{e or Be-
'tllIqLIHbI BO3AylUHOfo 3a3opa llpH pa3rr.rr]HbrX ltailil lrnsix ceoiicreax ocHoBbr r.1 rlpu pa3-
r'IliqHblx HaMarHI4rir,lBaioIILIx ToKax B xaT_vluKe 3,'IeKTpoMafHara. .[,aulr' flpaKTr.rqecKr4e pe-
KoMeHAaIILIH ,rro pa3Ae,'t,HoMy KoHTpo,qlo o6esyr.[ep,6111ggnbtx, 3aKar'reH]-ibrx cJroeB u ocHoBtr.

B pa6ore [1]  6 l rno r roKa3aHo, r . r ro HopMaf lbHaf l  KoMnoHeHra noJr f l  ocra-
TorIHoil HaMafFIHqeHHocrIz rIpI4 .4,ocraroqHo 6o"nriuolt HaMarr-rr4qr.rBaloqervi rIoJIe
Haxo,AHTCs B Jrr.lHeirHOfi 3aBr{cr.iMOCT14 Or KO3prlr. lTrrBHofi cr.1,'rbr MarepLrana
OAHopoAHoro MaccI,IBHofo 'cTa,rlbHofo I{3Ae,rlHfl. IIpu 6o.lee Lcr' la6bix HaMar-
HI' I IqI{ .BAIOUIHX L[O, 'JSX 3TA 3ABI, ICXMOC'I 'b COXPAHflETCf i  i lAHEftHOI? JIHi I ]b B A6i lA.
crrz cpaBHr4reJrbHu^ Hr{3KHX KospUtrrr4BHbrx cfi,rr (<20 e). B o6Jlacrn 6onee
BbrcorKLIX .I{, 3a'BI,IctiMocTb MexAy Hn u H, cTaHo,BLtTcfl H€oAHo3,Ha{:Hofl
H3-3a yMeHbllreH]4s f, ' Iy6i.iHbr 'npoMafHr.iquBaHutr A c p,O,gTsla Ko3prILITH,BHOfi
cz,'Ibr. 3rr.{ pe3\i,rrbrarL,r 6snu }iclo,'ib3oBar{br 'B Ha.croflu,eft pa6ore rnpHMeHr{-
Te,rlbHO rK paSAe,IbHOMy KO,HTpO,IIO FIeOAHOpOAHbIX ,CTaJIbHbtX 1t3Ae,'1l4ft, I4MeIO-
UIEX IC,{OHTCTyFO CTp)rr{Typy.

O6eeyr,repox(egHbril cJroi? ecrecrBeHHo Ao,T)KeH ocra6,' 'rf lrr, n,or're ,ocra-
TorrHor? HaMafHLIrIeHHo,cTn, Iz ?To oc.rta6neglle SyAer HaxoAHTbcF rB jnp.flMoI?
3aRHCr.iMo,CrH oT rolrrdxHbr cJrofl. 3axa.neuHuft rnoBepxHocTHbrrz icJrori, Hao-
6opor, AoJrxgg nogbr[rarb no,re ocrareqHofr rraMarHHqeHHecTH H ft [,po-
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