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1\ BOnpOCY 0 BJUJRIlHH nOBEPXHOCTHO-AHTItJBHI1]X BEII(ECTB 
HA PE3YJIJ>TATbI H3MEPEHI1R TBEP,UOCTH II MIU,POTBEP,UO('lH 
J-1A B,UABJIIIBAHIIE II llPE,UEJIA llPOqHOCTItJ llPU PACl1lll\EIUJII 

/I.. B. Tow6epuose, H. A . Hona'Ut'1lUU u B. B. CaX06 

3a nOClIeAHee BpeMH 6hlJIO ony6mIHoBano ~Illoro pa60T IT. A. Pe6ullJl,epa Hero llHOJIi.!:, 
!(Qfo pwe yHaawBalOT ua 6YATO 6Ll IlMeIom.eccH DlIlIHHHC I10BepXIlocTHO-aHTI'IBRLlX DeIl.\eCTB 
nn ~lcxalllIqeCI<Ile CBOHcTBa TDepJl,blX TeJT II, D qUCTIIOCTII, na irx TncpAOCTb. C HalleH TO'II<H 
SPCIIIJH, cym.eCTBOBaUIlO TaHoro BJTHHIlIIH He ~lOif\CT 6LlTb 060CIIOBano TeOpeTII'ICCIHI II, CYAH 
no npOAellallULlM Ha~lIT OIILlTaM, lie nOATnOpmJl,aCTCH ua npaHTJilHe. 
~. ~ILl Yinc YI<a3LlnaJTIl [1~31 lIa llCITpaUUJlbTlOCTlI, Aonyn\CUITbIC IT. A. Pe61111/.{epOM R 
ern COTPYAHIlI<a~m B MaHTJlrrHOnO~1 ~IOTO,llC, IT lIa CIICTCMaTrlqeCI<oe HrnopllponaBIIe I):~m 
pa60T ,Il,. M . MellAelleCBa, HBlIHlOIl.\C[OCH nJIOnepOM D ACJIe R3MepeBl'IH TBepAOCTIl MaHTlm-

<DoTorpa4>HH CTOIlLl ~re)1HhJX nJlaCTnBOl\, B l\OTOpble 6IJJI BAaB
lIelI CT8JIbllOH IUaplll\ rrpecca EPIlIlCJIH. Hcno Bll,uHI;), 'ITO TOJI
m.lIRa BepxneH IlJlaCTllllHIl n )~enTpC lIynl\1I neCHOllbHO YMCHb
llllJTaCb II 'ITO Tal\IlM 06pa30M aACCb ne IIMeeT MeCTa BceCTO-

ponnee CiHaTIIC 

HODhlM ~reToAoM II c03AaTclIcM ca~!Oro ~teTOJl,a, a TaHlHe pa60T M. M. KOHqiMana [4-8) 
II E. B. MJlblIHa [9-111. 

Bo BTOPOM 3Tane pa60Tb! Mbl nOCTaBFTJ1U lJOpeA C060H 3f1Aaqy BbIllCBIlTb, OI{a3bIBaIOT 
JTll (<II0BepXllocTHo-aHTllBITWe» BeIl.\eCTBa HalWO-JllI60 DJIfIHIIne Ba pe3YJIbTaTLl II3MepeBRH 
TDCPAOCTII II MHr<poTBepAocTH lIa BAaBJIflBaHlle, a TaHlHe lIa pe3YJIbTaTLl llcnLlTaRIlH npe
AC'JIU rrpOqHOCTII I1pH paCTHlHeU1'I1l a B • HaM HalHeTCH, 'ITO nOA06Hble IICIILlTaHllH MOryr 

nMC'~b 6ollbrnoii I1paHTHqOCHI'[H UHTcpec, Tal< HaH n3rllHALl IT . A. PC6IIlIJI,epa I10llyqrum 
llrrpOHoe pacrrpOCTpaHeBlIe. 

C I\OJTbIO I1pOBepHIl naJLITqHH DJIHJIlIl'[H IlOBCPXHOCTHO-aHTI'[BHbIX Bom.eCTD na TBepAocTb 
~lhl IIpOBeJIII pHil. cpaUHIITeJIbIlLlX 1I3MepCBHH nOlllIql'[BLl TBCPAOCTII II ~!ImpOTBep,uocnl na 
BAaUlIHBaHl'[e pa3JllIqB[,!X MaTepl'[aJIOB HaH B CYXOM BHAe, Tal< it CMO'lORRLlX pa3JIIlqRLIMIl 
I10BCPXHOCTII0-aHTIIBHLlMI'I BelleCTBaMII. 

ECJIH 6IJ AeiicTBIITeJTbnO, HaH YTBcplHAaIOT IT. A. PeOHIfJl,Cp FT ero COTPYAHIIHH, llMe
JlOCb HaHOe-JIIIOO BJTI'[HHIlC I10BepXHOCTlIO-f\HTIIUllLlX Bem.eCTB na MeXallUqeClHle CBOHCTBa, 
TO, 6e3 COMBeRlIH, II TBepAocTb Ba BAaBJIHUalIHe, Hal< RelwTopaH qJymU\IIH MCXaBIIqeCHIlX 
cnoiiCTB TeJI, 1I3MeHlIJIa fiLl CBoe 3HaqeniiO B cJIyqae 1l3MepeJllIH B nOBcpXHocTllo-aHTllBBOH 
CPO;(\l, II aTO BJIIIHlIl'[e 6LlJIO 6bI oc06ellllo BCJTIlHO B cJTyqac 113Mepcmrii noll. MaJILlMU llarpya
Ha~U!, T. e. 1I3McpeRlIH MlIHpOTBepAOCTII. 

liBOrAa rOBopHT, qTO pe3VllbTaTLl 1l3~ICpeRnH TBepAOCTI'I Hn. B:n,a'BJIlIfBaUllC He AOJIlHHbI 
6WTb qyncTnUTeJTbULl H AeiicTDIIIO nOBepxlIOCTBO-aHTllnnhlX Bom.ccTn, Tal{ HaH B 3TOM BRAe 
MeXflBIl'lOCHHX HCIlblTalIHH MIJ 6YATO 6Ll HMCCM noll. naHOlIeqHHHOM COCTOIDmo BceCTopOR
Hero ClHaTllH ncnLlTyeMoro MaTeplIaJTa. O,llHaHO 31'0 Be TaH. XOPOllO II3BeCTRO, qTO npB 
HcnbITaUHll Ha TBCPAOCTb noll. HaHOUO'lIlHIWM MLl lie RMeeM COCTOHllRH ncecTopOHncro ClH8-
THIL :ho YTBeplHJl,eHHe JIHmeHO BCHHIlX !fJH3ffqeClmX oCHOBaIlIIll:. ITOqTil n~e HCCJIep:OBaTeJIB 
eAHHoAYIIIHO Cql'[TaIOT, 'ITO I1pH BAaBmlBalmn rna pfma IIO E PI1n!'JTJO ncqiopMaUIIJI BcceTopOR-

. Rp.ro ClHaTlllf lie HMeCT Mcna. 
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608 )J,. E. rOr06epIIH3C, n. A. HOnnl(l\lIll 11 B. E. CaxoD 

,n:JIII DLlIlCHCllUIl STO\'O Donpora MI.I npO)J,cJ1aJ1Jl CJ1CJl.)'IOD~\Hi! om,lT. ClmenaD lICCIWlIbl,O 
MeAIlLlX nJIaCTUHOH, ~Ihl D)J,aDllJIIl D STOT GJlOI, IlJla C'fIIJlOH mapnl{ npccca IJPIIIlClIfI. 3a-fC.\!, 
UOCIW CJlRTTIR llaprpy31m, MI.1 paapC3f1JII1 [)TOT 6JI0 1, 1I0 nllaMCTpam.1I0ii n:JOCIWCTI1 JI)'lIl\D 
II OTnOJIITpOBaJIIT nODcpXllOCTh paape3a, Ita nOJI),'ICllIIOM m.'1lHIlC nCllo BlIAfIO. 'lTO yTon'lC
UITO nJIatTIlllOI, TIOn OTTIe'laTKO~1 1I0paDlIO~lC'plIO (nr. pITCyIlOH). AlIaJlOrll 'lIIhl C pcaYJ1l,TanJ 
AacT n npyroll OllhIT . B03b~Je~1 TOImYIO nnacTHlmy HpaC lIoii UC)J,II TOllll\111l0ii -1 MM, lIa

JIO,HnM ce lIa nOJIDpOBal!lIYIO nouCpXITOCTb CTaJIhllOrO oGpa31W II D]l.aDJlM D STY CI1CTe~ly 
mapITH npecca BpllllCJln nOA HarpY31{Oll 3000 Hr. HO CJIO CHRTFUI llarpY31m pa3pcmeM hI C)],
nyIO nJIaCTIlHHY no Aua~JeTpaJIhnOll nJIOCHOCTH JIymm. Ha pa3pe3c cpa3y 6pocaeTcR B rlla-
3a, 'ITO na AHe JIYHI{JI IlJIaCTFUma CllJIhUO YTOll'leHa (llpllMepRO AO TOJIlll,UHhI D 0,1-0,2 M~I). 
8TO 06'bRCHReTcR TeM, 'lTO MaTepll1lJI nllaCTIIHI{H nOA DllITRHlle~1 nepaDllOMCpl!OrO Cn{aTlIli 
nepcTeHall OT I\eHTpa JIymm H llCPIIIIJCPIlIT. 11a OCllODamnr Dcero CHa3anRoro YTDcpmACIJITe 
o TOM, 'lTO llpII CTaTH'leCHI!X ~JeTOAax n3~JePCHnn TBepAOCTil IlMeIOT MeCTO YCJIOBHIl Bce
CToponHero C)l{aTHIl, HaM KameTCIl HeOCllOBaTeJIhllhIM. 

llcnhITallne Ba TBepilOCTh eCTh BHA MeXaHHqCCHTIX IlCIlhITallITH, HOTOPhIH CJIOmIlIJM , 
'laCTO IICH3BeCTllIJM 06pa3ml, H TOMY ]l,e pa3JIH'lHhH! B pa3BhIx MeToAax H3MepeHHR TDepnO
CTIl, 3aBnCHT OT MeXaFlIfqeCHHX CBOllCTB 1IlaTepHalla. TBCPAOCTh CBR3alla C O"Ielih MBOr0'MIf ~Ie
xaBH'lCCIHBIll CBOllCTBaMH MaTepHaJIa, II CCJIH MeBRJOTcn STH CBOHCTBa, TO MeHReTCIl H TDep
AOCTh . K 'Inc.'!y OCIIODHhIX CBOHCTB MaTepllalla OTHOCRTCR TaHHe, HaH llJIaCTll"IHOCTh, yllpy
rOCTh, IlPCACll npO'IHOCTH llpH p aCTJlmellHII, YAapBall BII3IWCTh II T. ll. TBepAOCTh CJIOnUlbIM 
06pa30M 3aBIICHT OT MOAY.'!R yIIpyrOCTIl, YAJIHHeHIfIl II T. A. EC.'!II MeIIRIOTCIl 3TH nOCTORl!
HhIe, TO AonmHa MeHRThCR H TBepAOCTh , ec;m ORH ne ~1f'HRIOTCR, TO Be MomeT H3MenRTbcn II 
TBepAOCTh. TaHHM 06pa3ml, H3MepenITe TBep)J,OCTH Il03BOllileT IlpOCTeHmHM 06pa30M CYAHTh 
o TOM, MCIIRJOTCR JIH MeXaRHqeClme CBOIICTBa TeJIa llOA llnHRHIlCM IIOBepXROCTno-aHTIIBIlbIX 
Beru.eCTB, HnH n,e neT. 

H3111CPCllUlI TBepAOCTII 

C I\e.'!hIO BhIR~nenITIl nallll'Infl HJIH OTCYTCTllllfI BJIllm-IHR nOBepXHOCTHo-aHTHBHbIX 
BerneCTB BaMH 6hIJIH npoDeAellhI H3~lepellllll TBCPAOCTII no BpHFleJ1l0 H no POHBeJIllY 06pa3-
n;OB pa3JIIl'lllbIX MeTaJlJIOD B cyxml mrne 11 C IIOBepXJlOCThJO, CMO'lCIlJloii pU311H'IllhIMH no
BepXlIOCTIlO-aInITBlIhIMH mITA!(OCTRMH. 06pa3I\hI Alln lIcnhlTaIlIUJ 6hIJIll HarOTOBlleUhI B BrIne 
IIpmlOyrollhHhIX llmlTOI{ pa3Mepml 160 X 80 X 16 MM. 06pa3I\hI 06pa6aThIBanHCh ua CTPO
rallhllOM CTallHe , 3aTe1l1 IIIJImiJoBanIIch lIa nllOCI{OmJlmpOBaJIhHOM CTalme II 3aTeM HOJIHPO
BaJIHCb IIacToR rOM AO "IHCTOThI IIoBepxHocTH VVVV 12. M3~lepeHHn BellHCh B IIOJlHOM 

Ta6JIHI\a 1* 

",dBDCIDIOCTb neml'llIDbI TBepAocTD OT cpeAhI, n IWTopoii opOnOADJIOeb 1I3Mepenne 

MaTepBan 

CTanh 30 

CTaJIb 50 

CTam, 

C pell a 

CyxaR •••••• 
l:J.HCThlH cnHpT 

50% pa3BeA. CllHpT 
:3MYJIhCHR 
EeR3I1H •• 
EOAa ••• 
Cyxall 
l:J.HCThIii CIIl1pT • • 
50% pa3BeA. WHpT 
8MYJIbCHR 
BeH3JlJI 
BOAa ••• 
CyxaR • 
l..fTICThIR cnHpT 
BeH3HR • • •• • 
50% pa3BeA. cnHpT 
CyxaR 
l:J.HCThIii cnHpT 

BeR311B •••• 
50% pa3BeA. emrpT 
Cyxan: •••• 
l..fHCThIH COHpT 
EeH3HH •••• 

50% pa3BeA. enHpT 

:-,. 

I Toe)JJIOCTb DO 

I POImeJln,,'", 
umana B 

87 
86 
86 
85 
85 
88 
9/1 

91 
9!1 
9L! 
9/~ 
94 
74 
73 
7!~ 
73 
75 
76 
76 
76 
98 
99 
99 
98 

JIYHllH, 
MM 

4,60 
4,60 
/1,65 
!1 ,65 
4,60 
4,55 
4,10 
4,10 
4,10 
4,10 
4,10 
4,10 

I 
TOep)lOCTb 

DO Bpuuenro 

170 
170 
167 
167 
170 
17Ll 
217 
217 
217 
21 7 
217 
217 

• TBepAocTh no EpHHeJIIO H llO POHBenrry onpenemmaCL Hal{ cpeAHee apHl}lMe1Jl
'leCHOe pe3ynhTaToB Tpex H3MepeHHH nJIn: HamnOR cpeAhI. 

•• TO'lHOCTb opH60pa ± OAHa eAHHHI\a mHaJIhI. 

COOTDeTCTHIH1. C OCT'; 
J'TCnhIT<lIIlHl TJ1Cp;tOCTJ 

fIponCACIIJlIJC Hal 
BCPXIIOCTIJO-UHTIlBIJLlX 
pemlii TlICP;J.OCTU no I 
pUJIa (T<JGJI. 1). 

flpnllc;.r,c llllhIe B 
H3Meliellnn 'lIlCCJI TBe 
paJIa B aa DIICIHIOCTH 
IIYJIbTaTaMIl OTJ].ellbHI>l 

)J,allee Ha~m 6L1.;'JI) 

MilHpOTBepAocTli DMIt 
6moAaTellRMH, )J.J11I TO 
AaTeJIR 1I HCTOtiHOCTH : 
RhIe CKonhI npnpO;:{HLl 
nOBepX HOCTh MpaMopl 
'1ennoro nYTeM pen! 

npilBeAr~i Ta6JI. : 
.a npll60pe llMT-2 "IE 
• OTo~eHliOH CTaJIIT 

OT 2 AO 200 1'. 

II1HKpoTBepAOc' 

MaTe-
pRall C, 

I! 

::iPo Cyxall • 
o~ HaCTopOBoe : 
~o 
<§ OllellIfOBaa F 

;:; BOAa AeCTWI 

I'i CyxaR nOllH] 

0:.: KaCTOpOBOB ~ 
f:fo Olle~Onall F tEla> 
~ I=: CnnpT: • · /%l\O 

U Bo;(a AeCTWI 

Cyxan nOJIB) 
HCpOCllU. · Po CnllpT • . 1 0 

::>1 OJIeHHOBafl 1\ m 

~ KaCTOpODOe J 
BOAa AeCTWI 

i 

Cyxall nOll. 
tI: KepOCliU. · '" =..Q O JIellUODall 1\ 
~I=: CnHpT • 
;:;0 
",0 HaCTopOBoe 1 
~ BOAa AecTHlI 

F-< 
Cyxall nOJIHI ..Q 

§ 
KaCTopOBoe i \0 

0 OJIenHOBIUI Ii 
~ 

,.Q Cyxaa DOJInI 

~ KaCTopOBoe I 

15 OJIeKHOBall ~, 



:.'cnan IlC'CHO.'Jb"O 
liplI lIC'JJIl. 3:lTC.\!, 
n:;orl;OCTlI JJYUliIl 
;~JlO . 'HO yTOHGC

" 11 11>10 PC3YJll,T:lTW 
II110 ij -1 ~IM, 111\
I ~I II :'lTy c rr CTC~IV 

; 11 PCl3pc;lieM AICA
. G pocacTcll D r.la
ILl u 0, 1-0,2 MM). 
O ~lc plioro cmaTnfI 
loro YTuepH{AeBrre 
CCTO YCJIourrll Bce-

lTO PLIU CJJOHmW~I , 
!3MepCHlJH TBep~o
'GCIIL AllIonnlIl ~I e-
~reUIlCTCIl Il TBCP

aCTIlGUOCTL, ynpy
lCPAOCTL CJIOmJlWM 
Orcll arn nOCTOIlIT
,I;er n3MeRIlTbCIl II 

.11 06pa30M CYAHTL 
'I: II OCTlIo-aRT IlBIl!'! X 

'\1! OCTnO-a"Trr BR WX 
, POHBP.JIJJY 06pa3-

pa3JIU'IIlWMrr 1l0-
;rOTOB:ICUW D DIlAe 
TLIBaJJ U C b Ira CT pO
J II 3aTCM nOJJrrpo-

DC'JJIlCL D nOJlll OM 

Ta6JIIlI:\a 1* 

:lOCh n3Mepcnne 

) 
) 

-; 

j 
) 

) 
) 
) 
) 
) 

/ 

TnepnOCTb 
no BpIlHemo 

170 
170 
167 
167 
170 
174 
217 
217 
217 
217 
217 
217 

(jU!J 

COOTDeTCTDlHJ' C OCT'aMI! na HCTILITalJI1fI TnepnocTII no BpHJlUCmO (OCT 10241-40) II lJ3 
lICnWT3HIHI TBep;!,ocTH rro PmweJJJIY (OCT 10242-4.0). 

llpoBeAeHlI!'!c na~lIl H3MepelilifI HC YCTaHOBTl11I1 Uaml'l.IlSI H3J(OrO-JJIIUO DnIllll!RIl I1 0-
BCPXUOCTIlO-ClHTflBHLIX Bc~eCTB ua pe3YJJ bTaTW Il3MCPCUl'lSI. BOT 'ITO 1l0H33LIDClIOT H3AIC
peUillI TBCPAO CTIl no EpHuemo R no POIweJIJJY D p33!lWX cpeAax AJIfI pa3J1LIX CTaJJeH II 11.10-
p:lJIn (Ta6JI. 1). 

TIpllBeAeBuhle B Ta6JI. 1 p0:lynbTaThl. Il3MepOI!Illl AOI{a3LlUaIOT, 'ITO cymecTueHIlOro 
H3MeuelllIIl '1rr cen TBepAOCTil UpR H3McpelilIlI CTaTlI'!OCIUlA!T1 MOTOA3 AlH AnSI cTaneH R AIO
paJIn B 3aBIlCllMOCTR OT cpeAhl ne Ua6JJlOAaOTCIl. OGOllb Ue60JILillrre pa3J111'lRfI MemAY pO
aYJIbTaTaMR OTAeJIbRhlX H3MepeElRU He BhlXOAIIT 3a upCAenhl oilln60H OllhlTa . 

~ H3JuepeuIJJI lIIIJKpOTBepAOCTIJ 

,Il;aJIce IIaMlI 6hlJJII C TOR me ~eJIhIO rrpOACJIanhl II3MepCRHn MnHpOTDepAOCTII. M3MepeUlII1 
MlIRpOTBepilocTlI BeJIHCb IIa ADyX pa3Hhlx npn60pax TIMT -2 R llMT-3 ADyMn pa3Uhl~1Il ua-
6mOAaTeJJI1MlI, IlJIIl Toro 11T06w RCHJIIO'IIITb B03MOHHlOe BnHfIHIIC nII'IHLIX Oill1l60I{ ua6mo
,lI,aTenlI I'l HeTO'llIOCTH npH60pa. B Ra'leCTBe 06pa3~oD AJIIl I13MepeBHfI 6hlJIII Bhl6palIhl cuau
Dhle CRonw npilpoAuhlX HpHCTamIoD HaMelllloH con II II CBRH~ODoro 6neclm, nonHpOBaUl!an 
DODepxBocTb MpaMopa II IIonRpOBalIlIal1 nOBepxHocTb MOlloHpRCTaJIna amOMRHHn, nOJly
'leRROrO nYTeM peHpRCraJInII3a~HH. 

n plIBeAPM Ta6JI. 2, B HOTOPOH conOCTaBJIeHhl pe3YJIbTaThl H3MepeflHH MI'lHpOTBepAocTll 
.a IIpn60pe I1MT-2 '1eTbipeX nepe'lHCJIellD WX Bhlille Dc~ecTD, a TaRme nJIaCTillIRH H06aJIbTa 
Jl oTommeHuoll CTllnlil HaR B CYXOM BHAe, TaI{ R B paallhlx cpeAax nplil pa3Hhlx Harpy3I{aX 
OT 2 11.0 200 r. 

MIlKpOTBepAOCTb pa3JIII11UbIX BelI\eCTB B CYXOM II CMOtlennOM cocTonBllIl, 
B3B1epenUan na npnuope llMT-2 

lf3Te-/ 
pHa.ll 

;:;10.. 
0:<: 
~ 0 r:: ttl 
<0 

;g 

~ 
0:<: 
~<.) 
ttl c) 

:sl r:: 
1'<\0 
U 

0.. 
0 
::'1 

'" 0.. 
::E 

a: 
'" III ..Q 
g:jr:: 
;go 
'" <.) ::c; 

f-< 
..Q 
r:: 
'" \0 
0 

::c; 

..Q 

~ 
to< 
t) 

, 
/ ' 

C pe)l a 

CyxaSI . 
HaCTopODoe MaCJIO 
OneliRoBan HHcnOTa . ,. 
BOAa AeCTllJInHpoD. . ) 

-Cyxan nOJIHpoB. 
KacTopoBoe MaCJIO 
OJI eHRODan Hl1CJIOTa 
CrrnpT . • 
BOlla AeCTl1JJJIHPOB. 

Cyxan nonlIjloB ... . t.!. 
HepocHII . 
CmlIJT • 
OJIeIIIiOBafI HIICJIOTa 
KacTopoBoe MaCJIO 
BOAa AeCTRJIJIHPOB . 

Cyxan nOB. I 

KepocHII • 
OJIeHIIOBan HRCJIOTa 
CnHpT • 
KacTopoBoe MaCJIO 
BOAa AeCTliIJIJIRPOB. 

CyxafI UOJIHPOB. 
HacTopoBoe MaCJIO 
OJIellHOBan RHCJIOTa 

Cyxan IIOJIHPOB. OTommeH . 
HacTopoBoe MaCJIO 
OJIeBHOBan RRCJIOTa 

I 
MllHpOTDep)lOCTb n Hr,MM' Il91l HarpYSHax B rpaMAJax 

2 I 5 I 10 I 20 I 50 I 100 I 200 

15,7 18 ,5 20,6 28,6 29,8 31 ,4 28,7 
1/',1 19,1 28,3 31 ,5 38,2 33,2 32, 7 
23 ,8 27,7 33,3 32,5 32,8 32 ,3 31 
17,4 20 ,0 21,2 32 ,4 30 ,8 31,8 31,6 

80 152 189 207 193 206 191 
85 1111 189 189 192 203 187 
85 135 185 167 192 221 191 
83 ilL5 185 18!1 192 205 191 
81 1118 187 190 193 206 191 

63 75 96 153 17'1 136 
51! 77 106 143 171 138 
5!1 84 93 13!1 175 iI,5 
64 75 131 145 175 139 

: I 
59 77 108 15!1 162 139 
60 75 99 153 170 139 

9 ,6 17,1 20,2 23 ,0 22,2 1 21,7 21,4 
10,2 13,3 18,6 23 ,8 22,0 : 21,2 20 ,9 

18,3 21,0 22,3 21,2 21,3 
9,1 

11,81 
18,6 21,4 22,2 20,8 21 ,2 

10,1 12,7 18, 4 22,0 22 , 2 21,4 21,6 
10,0 13,8 19,0 22,4 22,0 21,5 21,2 

111 2<'10 338 420 429 455 473 
132 219 263 350 407 433 476 
127 195 289 402 429 425 460 

62 105 113 152 165 154 152 
70 112 128 143 162 155 153 
64 107 122 158 165 154 .152 

~ . 

I I . 

I 
! ' 
I 
1 
Ii 

I· 
1 

I: 
I 
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Mbl Bn)l.IIM, 'ITO, BO BCIIIWM QlY'Iae, 'mcna TBepAOCTn COOTDeTCTBeJlHWX ~OpaBII,OB 
ne OOJIbme na CYXOM oopaane, '1eM n a oopaaIl,e, CMO'leBnOM JJOBe'pXllOCTHO-aHTl'lDBOIl »mW\o
CTbIO. HeOOJIbml'le paCXOIK)l.eBIIII Jrnor)l.a AaiHC JJMeIOT oopaTHWR xa parnep, T. e . B nODepx-
1l0CTIlO-aHTJJDlcIOll cpeAe MRHpoTBep)l.OCTb Ifl10r)l.a OHaaWDaeTCII Har, 6ynTo OW )l.aiKe HCCHon,,
HO DblJJIe, 'leM na CYXOM oopaan:e. PacxomAcllHI1, oAllaHo, neOOJIbIlJlle, OrpaHR'lRDarOTCI1 
D ocnODlIOM OOJIaCTblO MaJIWX narpyaoH (2 U 5 r) R B OOIl\eM ne DWXOWlT aa JJpCAenW OrrmOOI{ 

onWTa. 
AlIfl.'10rn'lnble HaMepeRuR 6wnn npOAeJIaRW U Ra MeTaJInH'leCImX oopa3n;ax Ha npn-

60pe DMT-3, XOTI1 II C HeCKOJIbKO APyrDMlI mIlAKOCTI1MlI (TaOJI. 3). 

'fa 0 JI R II, a 3* 

BJIBI1BIJe pa3JIo'IDJ,ix neru.eCTB ua p l'aYJIbTaTbl " u3MepelIIIR- llDKpOTDepAOCTH 

na npuoope llMT-3 

¥ CJIOBUR lIsMepennii 

illJIu\fl C '1U- illJllI\fl C ):I~-
illJlI1\fl c pas- illJlu\fl c lieBSU-1ilIJllIlIl cyxoa Be):l. 50% 

CTblM cnupToM CTBJlJI. oO):lon cnupTa HOM 

HarPYSHa 
},{aTepUaJl 

or IlJlURa Toep- ):ImIlIa Tsep- nJIl~Ba Tsep- ):IJluua TBep- 1lJJlloa TBep-
):Iuaro- ):IlIaro- ):Inaro- IlIIaro- ):Iuaro-
HanIT , ):IOCTb, HaJlIl, ):IOCTb, H3JUI, AOCTb, lia:nl, ):IOCTb, Bana, AOCTb, 

IJ. Bri MM IJ. Br/MM' IJ. Br/MM' IJ. Hr/MM' IJ. HrIM~I' 

2 3,0 1112 I 3,9 24'1 3,1 386 3,2 362 3,0 1112 
5 5,5 307 5,5 307 5,5 307 5,5 307 5,6 296 

CTaJIb ¥8 10 8,11 263 8,6 252 8,11 263 8,6 252 8,6 257 
20 11,8 266 12,0 258 12,1 25/1 12,1 25/1 12,1 25!1 
50 21,1 208 21,0 210 21,3 20.', 21,1 208 

I 
21,0 210 

100 30,6 1'j3 30,6 143 30,5 151 30,5 j 51 30, 6 143 

I 200 1t4,/l 188 ItA ,l 191 44,11 187 11/1,3 189 /14 ,2 190 

2 3,6 286 4,2 210 3,9 :~/I!I 4,0 282 /1,0 232 
5 6,4 226 6,6 213 6,6 213 6,6 213 6,5 220 

10 9,1 224 8,9 234 9,1 223 9,2 223 9,0 229 
CTaJIb 30 20 12,8 226 12,8 226 12,8 226 12,8 226 12,8 226 

50 22,3 187 21,8 195 21,7 197 21,8 195 22,3 187 
100 32,0 181 31,8 183 32,1 180 31,9 182 32,0 181 
200 46,3 173 45,7 178 46,2 174 !16,0 175 115,9 176 

2 5,2 137 5,5 123 4,11 191 4,4 191 11,4 191 
5 7,0 189 6,8 201 6,6 213 6,6 213 6,9 196 

10 9,6 201 9,2 200 10,3 184 10,2 185 10,3 18/1 
JI-62 20 15,1 163 14,5 176 15,3 158 16,0 164 15,6 152 

50 25,1 1117 25 ,0 148 2/1,8 151 24,6 153 25,0 148 
100 36,5 139 36,2 142 34,9 152 35,2 150 '35,4 148 
200 51,1 142 50,5 145 50,4 140 50,2 147 50,6 145 

2 5,0 148 5,1 143 5,1 1113 5,2 137 5,2 137 
5 7,9 11,9 8,9 117 7,9 149 8,0 145 8,2 138 

,I(IOpaJlIo-
10 11,3 1,,5 11,3 145 11,4 143 11,3 145 11,4 143 
20 16,4 138 16,3 140 16 ,6 135 16,6 135 16,6 135 

MHRnH 50 25,2 146 25 ,2 f!t6 25,3 1.'J5 25,3 145 25,6 142 
100 35,5 Ilt7 35,4 148 35,3 il19 35,5 147 35,3 149 
200 50,1 ilI8 50,3 147 50,4 146 " 50,.4 146 50,3 147 

* MnRpOTBepJIOCTb oJJpe]IeJIRJIaCb HaK cpeARee apRcpMeTII'leCROe aHa'leRRe MOKPO
TnepnOCTlI 'lerwpex OTne'laTROB ]IJIR HarpyaoK 5, 10, 20, 50, 100, 200 r II ]IJIII 5 OTIIa
'l'lTHOB npM HarpyaHe B 2 r. 

B 9ToH cepID'I HaMepeHHH llCJJOJIb30BaJIUCb illJIllCPi,r MeTaJIJIOD, nOJIY'leHHWe nYTeM Me
XaIm'leCKOrO mJmcpoDanuR II nOJlllpOBaBIIII, T. e. H'aF<m31J B JJODepXHocTHOM CJIoe ne 6wJI 
Rr.KJIIO'leH, BBHJIY 'lero TBep]IOCTb lIcllWTyeMblx OOpa3I\OD oblna HeCHOJIbIW nOBbImeBHoit y 
JJOBepXHocTII. O}:{HaHo, nOCHOJIbRt ll3MepeHlIR HOCHJII'! cpaBHRTeJIbFffilH xa paHTep, T. e. cpaB
HllBaJIllCb peaYJIbTaTW 1I3MepeHllH, npOBe]IeHllblX na cyxnx o6pa:aIl,ax H Ita Tex me o6paa
I1,ax, CMOqeHHbIX paaHblMH_mH}:{KdcTRMR, 9TO 06CTORTeJIbCTBO He MOrJIO cymecTBcnHO HCHa~ 
8HTb peaYJIbTaTbI. 

M aneCb II pC3y~ 
paaml1JIJR B Ml1l<pOTE 
aTI1 H3MCPCIJJfI1 ]lOI{aal 
]IOCTII ql1Clla rBCpJlOCTl 
DOCTR, TaI( H ]IJIH DC 

PeaYJIhTaTLI 
o6paan;OB CYXHX 

,I(JIII DLJRCIJCIJIIR B 
DpO'lHOCTn npnpaCTfln' 

pa3J\OB 03 CTaJIU HltB = 
M CIlWTWDa!JI1Cb oGpa 
N! 10 H cyxne. B Ka< 
IDIIPOKO JJpmleUReMble 
UOB orrpcACJII1J1ll.Ch Ma 

JJpoqHOCTn npII p acTfi 

rOCT 1497-42. ,I(nlI H 
»{ellIlR (npollo,punoua, 
TI'IJJ 1, oopaaCll 2). )l,n 
~1eCTaX DO AmllIc 06pa 
11.0 0,01 MM. ' Dprr p li 

Ha npnMeUI1Dilll'llCII 1Ia 

'lIICJIeBlllI as peaY:Ibn 

I 

No '/ 
3J 

oOpas-
ua 

4 19,93; j 
7 19,71; j 
9 19, 92; 1 
1 19,91; j 
5 19,96; 1 

70 20,05; ! 
8 19,92; j 

2 19,89; 1 
3 J9,85; j 

20 19,87; 1 

RaH BIl]IHO -IIa JJ pHI 

HblX mHAI{QcTeii, HOTOP 
CTn npn pa cTRmcHltn . 

ECJlII HeHoTopwe a 
BcecTopoBHero CiHaTIIR 

TO]IaMR, YTDepmAaIOT, • 
aKTJJBHWX DCIl\CCTB, TO E 
meHHR lIe MomeT He SRI 
peaYJIbTaTbI ODWTa OD 
B CJIyqae ODHcalIHblX Bj 

I 
! 

" I 
I 

1. B HaCTOHmeii ) 
meCTB, TIaMepClIBalI MCl 

2. MlmpOTBep]IOCTJ 

He MCHReTCI1 Dpii HaMel 
3. lloHaaaHo, 'lTO 

MI'IIReTr.H npR CMa3blB8 



IhlX 06paSU;OB 
uBuoll iRll,nrlO
. e. D nODepx
til_l(e neCHOJJh
JalilPIHBaIOTClI 
.'ACJlhI omn60R 

illJlu$ c GeB8B
HOM 

~~ ~ ~g_ TBe p-
naJln, AOCTb, 

I.L UP/MM' 

3 0 I ~ 12 , J 

5,6 296 
8,6 257 

12,1 :~5!1 

/21,0 210 
30,6 143 
11.'1,2 190 

1.,0 232 
6,5 220 
9,0 229 

12,8 226 
22,3 187 
32,0 181 
115,9 176 

I, ,11 191 
6,9 196 

10,3 18!1 
15,6 152 

,25,0 1tJ8 
35,11 148 
50,6 145 

5,2 137 
8,2 138 

11,4. 143 
16,6 135 
25,6 142 
35,3 149 
50,3 1117 

I'WHlle Mlmpo
IT nJJJI 5 OTU8-

Illble nYTeM M8-
. I! eJJoe He 6hlJI 
DODhlmellHOH Y 

:Tep, T. C. cpaB
Tex me 06pas

CCTDeHHO IICKa~ 

I 

I 

• l 
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H aneCb B peaYJJbTaTe 3Tnx lIaMepeUHH Mhl BRP:HM, 'no SaMCTTlOrO R CRCTeM8TH'lCCIWrO 
p83JJIT'lIUI B MIIHpoTDepAOCTJIX STnx MeTanJJR'leClmX 06p8au;oD - HCT. TiIIUfM oGpaaoM, 
aTrr II3MepeRIIJI AOKaShlBaIOT, 'lTO R B 06JJaCTlI MaHpoTDcPAOCTH, n B 06JJacnr MHKPOTBCP
AOCTII 'lHCJJa TDepAocTH, nOJJY'lClllJhlC npn nCnhlTalJIIlIX, OAHrraKODbl Hal< ]VIJI CYXOH nOBepx
BOCTII, Tal< II AJJlI nOBcpxnOCTII, CMO'leDllOH nOBepXllOCTHo-aHTDDllhlM BeUleCTDOM. 

Pe3YJIbTaTbI D3l\lepeHIIJI DpeAeJla DPO'lllOC'JD np1 paC1 JIiH€UJlU Oe 

06pa3D;OB CyXHX II Cl\la3aUUbIX DOBepXUOCTUO-aKTIlBlIblllfH UeIlJ€C1 D3I!: II 

):(JJlI BhlHCHCBIIJI DJJIiIHJJIIJI nODepXDOCTIIO-8I\THDUhlX mHAI<OCTCll lIa BCJJIiI'llilBY I1peAeJJa 
npO'lBOCTD I1pH paCTJIlI,CUlI1iI 6hlJJII npOBeAClIhl CpaDlIJ:lTCJJhllhle IICIIhlTalIHJI lIa pacTHmCHFle 06-

pa31\OB I13 CTaJJII HRB =58-60 Da 35-TOBl:loii pa3phlDDoii MamIITlC HonCTpYHD,llliI ~HHHMAIll 
HCDhlThlDamrCh 06pa3llhl, CMa3aunhle TaDOTOM, TCXDR'leCIUlM Ba3eJJIITlOM, 8BTOJJOM 
M 10 n cyxnc. B Ka'lCCTBe nOBepxnOCTuo-aKTIiIBllhlX DeUleCTB 6hlJJII HaMepcllHO Bhl6paDhl 
[]JlIPOKO DpmlcIHleMhle B TeXUFlKe CM8S0'lTlhle MaTepnaJIhl. ):(JJlI Bcex RcnhlThlDaeMhlX 06pas
[\OB onpeACJIflJJaCh MaKCIIMaJJhnafl narpY3I{a AO pas pymcllnJI P B R Bhl'lFlCJJflJJCJI npcneJI 
npO'lrrOCTII npn pacTIliIlcHliR a B • MCToAlmfl nCDblTaDJlJl II Bhl'lllCJJCHri COOTDeTCTDODaJIll 
rOCT 1497-42. ):(JJlI HCDhlTaEIIJI DpIIMeDHJIl1Ch nopManbnhle HpyrJJhlC 06paSllhl p:JJJI pacTlI
)HCIIJTJI (nponopllIIOllaJIhEblH 06pasell I{pyrJIOro CC'lCTlIIJI; AJJRUHhlH 06paaCll K = 11,5, 
TIm 1, 06pasell 2) . .IJ:nflMeTp 06pa3lla sa~H'pIIJICII ncpeA HcnhlTaEIiICM MlmpO~ICTpOM B Tpex 
MCCTax no AJJIIIlC oGpa3lla D ADyX B3amlIl0 ncpncflATll<yJIIIPHhlX nOJJOlI,CHJJJIX C TO'lHOCThIO 
no 0,01 MM. ' IIpIJ paC'lCTe a

B 
6paJIcFI uaDMcnbmDll nnaMCTp. TO'lHOCTh clmoR3McpeHRlI 

Ha DpH~!cDnDmcHclI MamfUlC OTDC'laJJa Tpc60BaHDHM rOCT n Aame npCBhlmaJJa DX. IIplI BLI
'lnCJlennII aB pe3YJJhTfiT OHPYrJTlIJIClI corJJacno rOCT. 

;TIl; II oCipa8-' 
~a 

4 
7 
9 
1 
5 

70 
8 

2 
3 

20 

Ta6JIllu; a 11 

Pe3YJIhTaThI 113MeppnOll- npeTleJJa npO'lHOCTD 

3aMepbI 
d MM 

19,93; 19,93; 19,93 
19,71; 19,71; 19,70 
19,92; 19,90; 19,91 
19,91; 19,88; 19,86 
19,96; 19,96; 19,98 
20 ,05; 20 ,03; 20,04. 
19,92; 19,94; 19,98 

19,89; 19,79; 19,77 
19,85; 19,86; 19,87 
19,87; 19,83; 19,83 

d . mill 

19,93 
19,70 
19,90 
19,86 
19, ~6 
20,03 
19,92 

19,77 
19,85 
19,83 

CpeAa 

CyxaJI 12155 40,0 
~ 12200 40,0 
» 12365 40,0 

* 12660 41,0 
TaDoT 12535 40 ,0 

» 12900 41,0 
TexHll'lecKllH 12820 41,0 

Ba3eJJIIH 
» 12635 41,0 

ABTOJI M 10 12430 40,0 
» 12635 41,0 

RaR BIlAHO ll3 npliIBeAeuHwx pesYJIbTaTOD HCllhlTaHHM, naHecenne lloBepxHocTHo-aRTHB
HWX mHAHocTeM, KOTOPhll\1H flBJJJIIOTCJI CMaSKII, ne DhlShlBaCT nOBJTmCllRJI DpCAeJJa npO'lHO
CTII npR pacTnmcmUf no cpaBHenliIIO C npeAeJJOM npO'lIlOCTlI cyxliIx 06paslloB. 

ECJJl'I HCHoTopble aBTophl, CChlJJaJICh 11a lleBepl:lOe DpCACTaBJlCHliIe 0 naJJIIqHH YCJlOBHM 
BCCCTopoHHcro CmaTIIJI npII R3~lCpenJiIJiI TDepAOCTlI II MlfI<poTBepAOCTll CTaTIiI'leCKDMll Me
Top:aMII, YTDepmAaloT, 'lTO TBepJJ;OCTb He ilOJIlI,Ha ~leDnThCII nOJJ; AcrrCTBIICM nOBcpXHOCTl:lO-
8HTDBHhlX BeUlCCTB, TO BO BClIHOM CJJY'lae, C HX TOqHH 3peHliIlI, npcJJ;cn DPO'lIlOCTll nplil paCTII
meHllH He MomeT HC aaBllceTb OT AeiicTBlIlI DOBepXHOCTHO-aHTIJBHhlX BeUleCTD. RaH DllJJ;RM, 
pe3YJJbTaThl OllhlTa onpOBepraIOT HaJlll'lne BJJIIJIUlllI nOBepXHOCTHo-aHTHBHhlX BeUleCTB 
B CJIyqae OUIIcanHhlX BRAOB UeXarrR'lCCIUfX RCDhlTal:lRH )J;JJlI Bcex McnhlTaHHhlX~BeUleCTB. 

1. B HaCTOJIUlCH pa60Te nOKasaHO, 'lTO TBepp:OCTb ne BAaDJlIIBal:lne MSY'lenRhlX Be
UleCTB, ll3MepeHHaJI MeTOAaMII BpRnCJJJI II POHBCJJJIa, He MeHlJCTCH B pa3HhlX cpeAax. 

2. MHHpoTBepAocTb IIsY'leHHhlX BCUlCCTD, IISMepenHaJI na npn60pax IIMT-2 II IIMT-3, 
He ~ICHJIeTCJI upn 1I3MCpCnRII B paSHhlX cpcAax . 

3. IIoKa3aHo, 'lTO DpeAen npo'lllocTJiI npll pacTlImCHRl'I MaJJoyrJIepoAllCTon CTaJIH H9 
MelilICTCH nplI CMaSLIBanIIII nOBepXHOCTI:lO-aHTIiIBl:lhlMl'I BCUleCTBaMII • 

IIocTymm8 
7. TT .1953 
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onpE)J,EJIEH~ 

B OE'bE~ 

II peAlIaraom>lii I 
1l0CTJnIff YCTpollcTBa· 
HaIlIImllIp, npITMCHl!e 
Horo CTeHHH HH;IiJICI 
'lllHY AliaMeTp HlliKHI 
]J.naMeTpoM oTBepcnI1 
rraTl!IHenITl! IlPOD3BO 
Topa [2], T. e. n3~ICJ 

MIlmnraJlhBall H 
Hal, npaBlUIO, iHIJ;:{HC 
3Ra'IemllI BOJlnqrlH 
roro, 'ITO nY3hlpeK ' 

TaHllM 06pa30Y, 

rAe r - pa]J.uyc BB)'i 
Ilpll1IeraIOlJ~ell: J{ HIll 

HaMII npOIJ3Be;:(l 
B ]J.BoiiBhlX CMeCI1X, 2 

AeJlax 5-10%. STa ) 
II3MopeRllii B OnBO~1 
RocTell: AaHuhlll MeTO 
iI{llAHOCToii II nrcceii, 
HI.Iii MeTO}:(. IT pe;:r;:rar. 
ilUlAHocTeii, ~OTOPhI( 

,Il,aIJllhlll MeTO;-( I 
nOBepXROCTlioro Hal 

a) Tpe6yeT nCi{J 
6) TO'IIH)CTh U3N 

llopnyToM HaIlIlrrnl1{l 
B) Menee lJYBcn 
r) D03BOnl!eT T( 

IlY3h1pbHOB paBlIa H 
A) nCRJlJOqIlTeJJE 

sax cOJleii, Tal{ [{aK 
Typhl; 

0) IlCHJlIO'llITCJul 
IRII]J.HOCTb - ra3. 

SrOT MOTOr( D Al 
CHOlf XRMJ1rr Ka3aHI 
.q,rrJIIrana A[{aACMlIB 

I 
KasaHcHIIH rocy 

HM. D. 

L IT. A. P 0 6 B ~ 
2. C. T(. r p 0 M 1\ 

I 
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