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1 ObnacTh npuMeHeHHs

HacTommii CTAaHTAPT YVCTAHABIMBACT MCTOHO OIIPEICICHMA IIPEIEIa BRIHOCIHMBOCTH IIPH YCTAIOCTH
HOJ'Iy'BKJ'Ia,I[LI]J_[GfI W3 MHOTOCHOWHEIX TIOMITHITHUKOBEIX MaTepHuaIos.

2 HopMarusHble CCHLIKH

B HacrosmieMm craHmapTe HCOoNb30BaHa cehika Ha TOCT MCO 7905-3—99. IIoqmmMmHIER CKONb-
XKeHHd. YCeTANoCTh MOTIMUITHUKOE CKONMbXeHnd. MeOETaHle DIATKHX MOJI0C W3 MeTAUTINECKOT0 MHOTO-
CIIOMHOTO IOAIIHITHIKOBOTO MaTepHaia

3 Oopa3snpl 119 HCIBITAHUSA

B kauecTBe 06]_)33].[0B JJI1 UICTIBITAHHUA HCITOJIB3YIOT TOTOBEBIC TTONYBKIIAIBIIITIH. Kak peE3yIBTAT YCJ'IOBI/Iﬁ
HarpyXxcHHA IJIAaBHBIC HAIIPAXKCHHWA JIOKAJIM3YIOTCHA B BCpXH@ﬁ YacTH ITOMINHIHHKA. He JOIIYCKAIOTCH
MCXAHHYCCKHC IIOBPCXKICHHA INOBCPXHOCTH 06p33ua MK TTOBPCKACHHA BCJICOCTBHC KOPPO3HK OO H B
TIPOIECCe UCITBITAHHA.

HpCHMy'H.[CCTBOM ITOTO METOHA UCIIBITAHNA ABIACTCHA HATHINE OCTATOYHLIX HATIPAXKCHIN, CBA3ANHEBIX
C MPONECCOM IMMPOM3BOICTBA ITOTITHITHUKOB.

4 MeToapl HCIIBITAHMI

CxeMa HCIIBITAHNG TIpHBEICHA Ha PHUCYHEKeE 1.

OO6pasnbl KPenaT 3a OJWH KOHEII, a Yepe3 cBOOOMHEIN KOHEIT MepeJaloT HATPY3KY, KOHTPOIHPYEMYIO
[0 YCHJIHIO HIH MEPeMElIcHUIO, HIPIIIOKEHHBIX PATHAILHO ¢ SKCLHEHTPUCUTETOM OTHOCHUTEIILHO JHHUHN
pasbema. Harpyska JooKHA M3MEHSITLCS OT PAcTSKeHHS K CXATHIO B Ipemenax pabdodeil mopepxHocTH. s
OIICHKH 3aBHCHMOCTH OT CpPeTHNX HAPSKCHUH JOMONHHTSALHC MOIYT OHThL IPIWIOXKCHEB IPeIBAPHTCID-
HBIC HANpsCKeHHd pacToKeHHd 1M cxarud, McnwltareiapHoe OOOPYIOBAHHS pAcIIONAraloT B KaMepe,
colepxaleil cMa3Ky MpH 3aTaHHON TeMIIepaType ¢ TOUHOCTEIO 12 *C. McIBITaHHA MOTYT OBITH IIPOBEICHEI
alIbTEPHATHBHO B Cpele BO3IYXa IIPH 3aJaHHOH TeMIeparype ¢ TO9HOCThIO 12 °C.

HanpsckeHnd npu U3rude N3MepsaioT ¢ TOMOIIBIO TEH30JATINEA Ha OCHOBE TIOMINTAITHIKA B BEpXHE
ero 4actd (cpeaneii nepudeprndyeckoil LmHe). TpeGyeMoe HanpsoKeHIE B aHTHMPUKITHOHHOM CIIOS MOXKET
OBITH PACCYHMTAHO, SCIH HM3BCCTHHI TOMIMHBL CTAILHOI OCHOBHI 1 AaHTH(PUEIHOHHOIO CIIOS U MOIYIH
HOura.

ANBTEPHATUBHO PATHAIBHOE VCIIHNC B 3aKPCIUICHHOM KOHIIEC MOXKCT OHITh H3MSPSHO ¢ IOMOIIBIO
KaMephbl HATPY3KH WIH PACCYHTAHO IT0 TEOPHH KOHCOMLHON OAaNKH, a HATPYXKeHHE B aHTH(PUKITHOHHOM
CIIOC pAcCYUTAHO B COOTBETCTBHH ¢ MNPIUIOKCHHCM A,

DTN 3HAYEHHS KPUTHIECKH 3aBHCAT OT TOMIHH CTATLHOM OCHOBHI M AHTH(MPHKIIHOHHOIO CIIOS,
KOTOPHIE OIPSACITIOTCS ¢ IIOMOIIBI0 MHEpPOIIIHGOB Iociae HCHbTaHHIL YacToTa HMCHBITAHHA JTOJIKHA

H3nanue oduimarsHOE



FFr sy

I — xopryc; 2 — TMOpABIMYE CKWH IDUIMHIP; 3 — TIepeJaTOYHbIL Bal; 4 — VIDIOTHEHMe; 5 — KaMepa Ui o6pasia; 6 — JeHTa
HATPEBATENS; 7 — MCIIEITATEIBHAS AUIKOCTD; & — TOMYBKIANBIIN; 9 — HaBeCHOE 3aKIMHOS YeTpoiicTBo; /0 — KaMepa
marpysku; 1/ — ponuxu Ha pamuarbHol miHi; /2 — TTOBOPOTHOE 3aXKMMEOE YCTPORCTBO

Pucymox 1 — Cxema vCTRITAHIA

cocTaBldaTh 50—80 I'm. OOHapyxXeHHE TPEIMHBI OCYIUECCTBISIOT C MNOMOIIBID METOAA IPOHUKAIOUIHX
KpacHTeIcH HIH ¢ IIOMOIIBI0 MHKPOCKOIIA. _ _

AMIIIUTYIa HATPYXEHNS KOHTponupyercd yewmeM F= F + F, sin (o 1), T0e I’ — cpefHee yCHINE,
F, — aMIumTyaa youms, ¢ — yIJIoBasg CKOPOCTb, § — BpeMsi, WIH HepeMellleHueM & = 8 + 8, - sin (o - #), Tae
8 — cpemHee MepeMeIlcHIE, 6, — aMILIUTYAA epeMelleHus. g o0HapyKeHHA BOSHHKHOBEHIA TPEIHHEL

B 00JIce TOJICTREIX CIOSX MOXKET ORITh HCIIOIL30BaHa 00paboTKa JAHHEIX TCH30IATIHKOR, YTOORI OIIPSICINTD
Hagano paspyircaus (1I'OCT HCO 7905-3).

5 OneHga U npeAcTABICHAE pe3yabTaTOB

HanpscxkeHud npefiena BEIHOCTHBOCTU JOIDKHBI OBITH TIPENCTABIEHH B (hopMe KPHBHIX G, —N TIpH
TIPETBAPUTENRHO OTIpeTeTeHHOM TeMmepaTtype (12 °C) OTHOCHTEIBHO AeTANBHOTO OMHCAHNS TOMIIAITHHI-
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KOBOTO Marepuana. McnpltTanue Jjd HOIXYYCHHYS 5TOH KPHUBON MPeKpaliaioT IpH [UKIAX HATPYXCSHUS
50 x 10°, HanpspkeHHe Npeneia BHHOCIHMBOCTH MOXET OHITH OLCHEHO IPH 3aTaHHOM YHCiIe ITHKIOB,
HampuMep 3 x 109, 10 % 105, 25 x 105 mmm 50 x 10%. OGpaser, He MOTBEPTIIMICS PaspYIICHHIO TIPH
YCTATOCTHOM HCIHTAHHHE A0 33IaHHOTO IIPEACIA, YKA3HBAIOT B OTYCTE.

BeneacTeae paszbpoca pe3yIbTaTOB HCIBITAHHS M CTATHCTIIECKOIO XapakTepa Ipemena YCTalocTH
PeKOMEHIyeTes HOJIYISHHBIE PEe3yJILTATH OL[EHUBATh HA OCHOBE CTATHCTHUIECKOTO MCTOIA.

HanpsckeHnd mpeena BRIHOCIHBOCTH MOIYT OBITH MPEACTABIEHBI TAKXKE C MOMOIILIO THATPAMMEI
Xeiira, Ha KOTOPOH aMIDIATYAY HANPSKCHHA YKA3LIBAIOT OTHOCHTCIILHO CPCOIHETO HAIPSKCHIIS.

MeTanmorpagpudeckoe MCCIETOBAHUE JOJDKHO 00eCHeTHTh MeTaNbHOEe OITMCAHNE MEXAHM3MA Paspy-
IICHHSI, KOPPO3HOHHOTO IIOBpeXacHIA U Auddys3un B pe3ynbrare TepMuIccKuX 2hdekToB.

IIPHUITOXKEHHE A
(0bg3arennHOE)

OITEHKA HATIPSZKEHWU A
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Pucynox A.1 — CucremMa BRIAABIITIA

OIeHKA HAIIPAKESHUH I1A ABYXCIOHHOIO IIOAITHIIHIKA JAHA HA PHCYHKES A.2. ATIIPOKCHMAITAA 11 HATIPAXKCHH S
B AHTH(MPUKITHOHHOM CJI0€ TPEXCIOHHOIO IMOANIHIHAKA TAKKE ITOKA3AHA HA PHCYHKE A.2.
A.2 Huxe npuBeneHH YCIOBHES 0003HAUCHHA:

A} — KO2(QOUIIHEHT HANPAXKCHHA HA OCHOBE ITONIIHITHHKA;

a;— 3 xoa(urTenTa Ma HAPYXKHON CTOPOHE OCHOBH momnmumHuka ¢ i =0, 1, 2;

Ay — KO3(QPHITHEHT HANPAKECHHSA HA MOBEPXHOCTH AHTHGPHKITHOHHOIO COS;

a;— 3 xoa(urTenTa Ma MOBEPXHOCTH aHTHOPUKITHOHHOTO cnog ¢ (=0, 1, 2;
b— THPHHA TONMUATTHUEKAE, MM;

B — x03(QpOUNHNCHT HANPAXKEHHA HA OCHOBE IOMMIHITHHEA,

by, — 3 xoabduIeHTa HA HAPYXKHOH CTOPOHE OCHOBEL IOAMIMIHUKA ¢ { = 0, 1, 2;

By, — x03(QOUOHCHT HANPAXKEHHSA HA IOBCPXHOCTH AHTH(QPHKIHOHHOTO CI05;

by;— 3 xkoabdUITHeHTa HA TOBEPXHOCTH AHTHQPHUKIHOHHOTO cnosa ¢ [ = 0, 1, 2;
E— womyns FOwura, MIla;

FE* — ©espasmeprerii monyns HOrTa (E* = /B2 0);

E, — wmomyns FOnTa, cransHas ocrosa nommmnaEK, Mlla (F1 = 210 x 103);

E, — wmomyne HOnra, aHTHOPUKIHORHBEH C10H, 11a;

E, o — wonyns FOuTa mia pucynxa A.2, MIla (Ez20 = 50 x 103);

E; — womyns FOmra, pabogmit anTu@pUENHOHHLIN cnoif, T1a;

F— pammansaoe yemnne, H;



7| — HAPYKHBIA Panuyc CTANLHON OCHOBHL ITOMIIMITHEKA, MM;

ry — Paguyc MOBEPXHOCTH Pa3fena MEXIY OCHOBOH MOMIINIHHMKA W AHTH()PHKITHOHHBIM CIOSM, MM;

r; — paguyc pabodel MOBEPXHOCTH (TONIIHAHA paboYero dHTHQPPHEIHOHHOTC CI0S HE3HATHTEIBHA), MM;
5§ — 0bIag TOMIMHA TOMNTHITHUKA, MM;

s — 0e3pa3MepHAs 00mIAs TOMIIHHA (CM. PHCYHOK A.l);

§) — TOJNMIMHA CTATBbHOH OCHOBLL, MM;
5, — ©e3pasMepHas TONIIHHA CTATbHOH OCHOBHL (CM. PHCYHOK A.l);
{— BpeMd, C;
o — Hanpsxexue, lla;
¢ * — Ge3pA3MEPHOES HAIPIXKEHHE (G = G/ Cron);
O g HATIPAXKEHHE TIPESSNa BRIHOCTUBOCTH, 113;
Cpoy — HOMHHANBHOS HANpsxerne, [1a;
G | — HANPAKCHHE HA HAPYKHOH CTOPOHE OCHOBEL NOMIIMIHUKE, MIIa;
c] — 06e3pasMepHOe HANPAXKCHNE B CTANBHOM OCHOBE ITONIIHITHHKA,
0, — HAIPAKCHNE HA TOBEPXHOCTH AHTHQPHKIHOHHOrC cnos, MIla;
05 — ©e3pasMepHOe HAIPAKEHNE, IOBEPXHOCTE AHTHQPHKIHOHHOIO CIO;
03 — HAIPAXKSHHE B pabogeM aHTHOPHKIIHOHHOM cnoe, 11a;
o3 — ©espasMepHOe HATIPAXKCHUE, PADOINH aHTHOPHKITHOHHBIN CITOI;
r— CPENHMHI PANUYC, MM;
v — xo3(@dunnent Ilyaccora, CTANRHAS OCHOBA IOINTHITHIKA,
vy — x03(@dunuent Ilyaccona, anTHOPHIKITHORHEIH CIOIH;
vy — xo3(@dunuenr Ilyaccona, paboani aHTHOPUKIHOHHEI CIOH.

Pabouag moBepxiocTh (AHTUGPUKITIOHIHOL CI0I)
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ATTPOKCUMAITHSA JIsl HAPSIKEHUA B pabodeM aHTH(OPUKIMOHHOM CIOE: G 3 =G4 - K3/ E,

Pucyrok A.2 — O1eHKA HANPAXKCHUH B OBYX- H TPEXCIOMHEX MNOIITHITHHKAX



OCHOBA MOQUIMITHHKA
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ANTPOKCHMAIIA U1 HATIPAXKEHUA B pabodeM aHTHQPUKIHOHHOM CIOE: G 3 =G, - F3/E,
Prcymok A.2 — OTeHKa HANPSKEHHH B ABYX- M TPEXCIOHHRIX TTOANTHTHUKAX (TTPOIOMKEHEE)

A.3 TIpamep

HpI/IBe,E[CHHbIC JAHHBIC 1A ITOIYBRIAIBIIIA:
b = 30 mm;

E, = 210 x 10° Mlla;

E, = 69 x 10° MIIa;

E; =22 x10° MTla;

F=100 H;

71 = 51,50 non;
7y = 49,10
ry = 48,52 Mm

Ilpeanonaraercd, IT0 IOCKOIBKY PAOOTHIT AHTHMPUKITNOHHE C10ii Pb Sn 11 orrocurensro ToHKHH (0,02 MM),
TO OH HE BJIMACT HA HAIIPAKEHUA B IPYIHX CIOSX.
A.3.1 Pacuer cBA3aHHEIX pasMepOB (CM. PHCYHOK A.1):

§* = 0,00; 5% = 0,8; E* = 1,38.
A.3.2 Pacuer HOMHUHANBHOTO HATIPAKCHHA (CM. PHCYHOK A.l):
Gpon — 111,1 MIIa.

A.3.3 Pacuer unu cauTmBaHme KOAMPUITHERTOB &, b (CM. pUCYHOK A.2)
Pabogas moBePXHOCTD!

a2,0 = 0’0]‘6’ a2,1 = 0’495a a2’2 = *0,086,
by o = 0,033. by = 0,339, by, = —0,079.
OcHOBA MOIMINIHEKA:

aro = 1,972 aj = —0,296; ay 5 = 0,049;
by o= —0.440. by = —0,095. b5 = 0,034,

A.3.4 Pacuer kosddunuentos 4, B
Pabogas moBePXHOCTD!

A, = 0,535

B, = 0,350.



OcHOBA MOOIIAIIHNAKA:

A =1,257;
B, = —0,506.

A.3.5 Pacuer 0e3pasMepHOTO HAIPAXKCHHS
Pabouas morepxrocts: 65 = 0,556.

OcroBa mogmunHuKA: ¢ ] = 1,227,

A.3.6 Pacuer IeiiCTBHTEIBHOIO HALIPSKCHHA

Pabogas nosepxmocTs: 0, = 61,8 Mlla.
OcHOBa IONMINIHEKE: ¢ | — 136,3 MIla.

A.37 ANNpOKCHMHPOBAHKE JUIA HAIPAXKEHHA B pab0UeM aHTH(QPHKITHOHHOM Ccnoe: 6 3 = 19,7 MIla.
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