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YCTAHOBJICHA
01.01.86

Hacrosgmmi cTaHaapT YCTAHABIMBACT METO/I, SKCIIEPUMEHTAIBHOM OIICHKH TEMITEPAaTYPHOM CTOMKOCTH
KUOKUX U IVTACTUYHBIX CMA30UYHBIX MATEPHUAIOB ITpU TpeHUU. CTaHIapT HE pacIIpoOCTPaHACTCS Ha UCITBITAHUS
TBEPIBIX CMA30UYHBIX MATEPHUAIOB.
CVIITHOCTh METOA COCTOUT B TPUOOTEXHUYECCKOM UCITBITAHUM COIMPSDKEHUSI ¢ TOUCYHBIM WJIH TMHCHHBIM
KOHTAaKTOM, 00Pa30BaHHBIM BpAILAIOIIUMCS C IMTOCTOSHHOM U MAJIOUM CKOPOCTBIO OOpa3IioM M TpeMs (MIH
OQHHUM) HEIMOABWKHEIMHA O0pas3liaMH, ITPHA MOCTOSTHHOM HArpy3Ke U CTYIECHUYATOM IMOBHIILICHUH OOBEMHOM
TEMIICPATYPH 00PA3IIOB U OKPYKAIOIIETO UX CMA30YHOI'O MaTEpHUaia OT BHEIITHETO MCTOYHUKA TEIJIA, PETUCT-
palet MOMEHTA TPEHUS BO BPpEMS UCITBITAHUH, TTIO U3BMEHECHUIM KOTOPOTO CYIAT O TEMIIEPATYPHOM CTOMKO-
CTH CMA30YHBIX MaTepUAIOB. TEpMHUHEI U OITpEACICHAS IPUBCICHEI B MPUIOXKCHUA 1.
YcTaHaBIMBAIOTCH LIECTh CXEM MCITRITAHUI (YepT. 1):
A — WCIBITAHUS TP KOHTAKTE BPAIIAIOIIETOC IIapa ¢ TpeMsl HEMOABWKHBIMHA IIIapaMH;
b — UCHBHITaHUS MPHA KOHTAKTE BPALIAIOLICTOCS IMapa CO CPEepHUUYSCKHAM ITOSICKOM Ha IEPECCUCHUH
TOPIICBOM MOBEPXHOCTH BHYTPCHHEIO OTBEPCTHUSI HIDKHEIO OOpasild, BBHIIIOJIHCHHOIO B BHIC
KOJIBbIIA;

B — UCHBITAaHUS IIpU KOHTAKTE BpallAIOIIErocs Iapa ¢ TpeMs obpasliaMM ¢ IUTOCKUMU pPaOOYUMH
ITOBECPXHOCTSIMM,

I’ — WcnBITaHWS IPHA KOHTAKTE BPAILIAIOLIETOCS 11Iapa C TpeMs IMWIMHIPUICCKUMHUA POJIMKAMHU PaBHO-
PACITONOXXEHHBIMHA OTHOCUTEILHO OCH BpAIIAIOIIIETO 111apa;

JI — WCHIBITaHWS IIPH KOHTAKTE BPAIAIOIIErOcsl KOHUMYECKOrOo 0o0pasiia ¢ TpeMs IIMHIPUYCCKUMHA

00pasIaMM PaBHOPACIIONOXECHHBIMHA OTHOCUTEILHO OCH BpallICHUS 00pasIia;

F — UCHOBITAaHUS MPU KOHTAKTE BPAIIAIOIICTIOCSI KOHUYECKOro oOpaslia ¢ KOHHMUECKHMM ITOSICKOM Ha

[IEpECEUCHUM TOPLICBOM ITOBEPXHOCTH U BHYTPEHHETO OTBEPCTUS HIDKHETO 00pasIia, BEIITOIHCHHOTO
B BHJIC KOIBIIA.

HUcmeITauuda o cxeMaM A, B, I, /[ MOTYyT OBITH pacHpOCTpaHEHBI Ha MCIHOBITAHUS CMAa30YHBIX
MATEPHUAIIOB UTS 3yOUATHIX KOJEC, MOAIIHAITHUKOB KAUSHUS, COMMPSLKECHUN KYIAa4YOK—TONKATEIb U OPIITHEBOEC
KOJBI[O — I'Ib3a IIWJIMHIpA IBUTATEISI BHYTPEHHETO CTOpaHU4L.

UcnuTanusa nmo cxeMaM b U E MOTIyT OBITh pacIipOCTpaHECHH Ha UCITBITAHUSA CMa30YHBIX MATCPHUAJIOB
IUTS. MTOOIITUITHUKOB CKOJBXCHUS U COIMPSDKCHUM MOPIIHEBOEC KOJBIIO — T'MIb3a IBUTATEAS BHYTPESHHETO
CTOpaHUsI.

U3nanmme opMuHAIbLHOE I1lepeneyaTka BoCnpemeHa

*
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CxeMbl MCIIBITAHMM

Yepr. 1

1. AIIIIAPATYPA, MATEPHUAJIbI U PEAKTHUBDI

1.1. ITpu mpoBeIeHUN UCIBITAHUM MTPUMEHSIOT UCTBITATCABHYIO MAIIIUHY, COACPKALLYIO:

BCPTUKAIBHBIA IIIMAHICIL ¢ MPUBOAOM, OOCCHCUMBAIOIIAM 4YacToTy ero BpameHusa 0,1 pam/c
(1 Mua—!) ¢ morpemHOCTHIO He 60Jee 1 %, M UMEIONIMIA MATPOH TS 3aKPEIUICHUS Iapa IMaMETPOM 8 WITH
12,7 MM WIH HWIMHAPUIESCKOrO 00pa3lia ¢ KOHUYESCKOU padodeii MOBEPXHOCTHIO U3 UCITHITYEMOIO MaTepHUaa;

TOPHU3OHTANBHO PACITOIOXECHHYIO YAIIIKy C MCITBITYEMBIM CMa30YHBIM MaTEpHAJIOM, UMEIOIIYIO OITPABKY
IUTS 3aKpEIUICHUSI 00Pa3IIOB B COOTBETCTBUH C TPCOOBAHUSIMM UEPT. 1, 00ECIICUNBAIOIIYIO PABHOMEPHOC ITPH-

XKaThe HIDKHUX 00pa3loB K BEpXHEMY MO 3aJaHHOI Harpy3Koi, He IomycKas IMpOBOpauYUBaHUS 00pas3IioB
IIPH UCTTLITAHWMN;

CUCTEMY HarpyXcHHsI, 00cCICUYNBAIOIIYIO CO3MaHue OCeBRIX Harpy3o0K oT 10 1o 150 H BKimrourMTeNBEHO C
MOrPEIHOCTRIO He 6oiee 0,5 %:;
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HarpeBaTeab, OOCCIICUUBAIOIIMIA MOIBEM OOBEMHOM TEMIICPATYPH V314 TPEHUS U OKPYKAIOIIIETO €ro
cJI0da Macia B uHTepBaie temmepatyp 293 K — 573 K u nomnepxanue ee Ha 3aJJaHHOM YPOBHE C ITOTpeElll-
HOCTBIO He Oonee 35 K;

YCTPOMUCTBO TSI HEITPESPHIBHOM pErUCTpalldi MOMEHTA TPEHUS MEXIY 00Opas3llaMU ¢ MOTPEIITHOCTHIO HE

ooee 1 %.

IlpuMedadanne. PagnaipbHOE M OCECBOC OMECHUS BEPXHETO 00pa31ad, 3aKPEIVICHHOTO B IIIMMHACIIC, HC JOIKHO
mpeBeIIaTs 0,2 MM Mo pabodeMy JHAMETPY;
KPCIUICHUEC OOPAa3IlOB M ACTAJICH MOKHO OOCCIICIUBATEL JICTKOC M3BJICYCHUC WX M3 YalllK¥M U LIIIWHACIS ITPH

CMCHC MJIA IIPOMBIBKE JCTAJICH y3JIa TPCHMUA.

1.2. TeXHOIOTHYECKOE COCTOSIHUE MAIIIMHEI TOJDKHO IMTPOBEPSTHCI HE PEXE YETHIPEX pa3 B IOl U IMMOCIIE
[IpOBEACHUS HATAAOUYHBIX pa0OT B COOTBETCTBUU C IPUIOXKECHUEM 2.

1.3. O0pa3up! A1 HCIBITAHAMH

1.3.1. IIpn ncoerranusx mo cxemMe A, yka3anmHbeIX B . 1.3.1—1.3.5: mapuku 3 crernmeHn TOYHOCTH
rpynnel H nuamerpoMm 8 MM o I'OCT 3722—81 u3 cramm IHIX15 mo T'OCT 801—78.

1.3.2. IIpy UCcIHITAHUSIX MO ¢XeMe b: IMapuK 3 CTENeHU TOYHOCTH rpyrmiel H nuamerpom 12,7 MM 1o
I'OCT 3722—81 n3 ctamu MapkH 11IX15 mo I'OCT 801—78. KoabIio U3 HCOBITYEMOTO MaTepHuana (4epT. 2).
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Yepr. 2

Pabouyio MoBEpXHOCTh KOMBIIA HA MEPECCUCHUH TOPIICBOM MOBEPXHOCTH A U BHYTPECHHEH ITMIMHIPHUCC-
KOH MOBEepXHOCTH B mmmupuHoi b = (0,2 £0,05) MM CO3Ma1I0T HA ITACTUYHLIX MaTepHailaX — BIaBIMBAHUECM
CTTHHOIO IIapuKa JuaMeTpoM 12,7 MM Ha mmpecce o Harpy3koi 1—6 KkH ; Ha MajToImmacTUIHBIX MaTepuaiax
BHITAUMBaHUEM (DACOHHBIM PE3IIOM, ITOCJIEC YETO KAMAOPYIOT IIIapUKOM JUAMETpoM 12,7 MM ITOI TaBJICHUEM.

IlpuMeaanue Hamnuue TpelH 1 Pa3pLIBOB HA PA0OUEii TIOBEPXHOCTH HE TOITYCKAETCH.

1.3.3. IIpu ucnibITaHUM IO cXeMe B:

BEpXHUU 00pa3el] — ImapuK mo m. 1.3.2,

HIDKHHWE 00pas3inl (uepT. 3) — TpH napawienaenunena (tum 1) 5-5-6 MM wiau poiuka (THAIT 2) TUaMET-
POM 5 MM M JUIMHOM 6 MM ¢ paOOYMMH TOPIIEBEIMH TOBEPXHOCTAMH M3 HCIBITYeMOro Marepraia. lllepoxoBa-
TOCTb padounx mosepxHocteid Ra 0,05—0,07 MxM.

1.3.4. ITpu UCIHITAaHUSIX IO cXeMe [

BEpXHHUIA 00pasel] — IapuK mo m. 1.3.2,

HIDKHUM 00pasell — TpU IIWIMHIPHUYECCKUX O0paslla M3 HMCIOBITYEMOIo0 MaTepHaia ¢ padOuYuMM
IoBepxXHOCTIMM guaMeTpoM (810,1) MM (uept. 4). I1oKas3aTeap IIEPOXOBATOCTH padOUMX IOBEPXHOCTEU Ra
0,05—0,07 MxM.

1.3.5. I'Ipu AcIIBITAHUHA ITO cxeMe -

BEpXHUU 0Opas3elr (YepT. 5) — MUIMHAPHUCCKUNA ¢ KOHMUESCKON paboueil MOBEPXHOCTHIO, UMEIOIICH
yroj ripy BepinuHe 110 ° £ 15°. ITokasaTens mepoxoBaToCcTH padoued moBepxHoct Ra 0,05—0,07 MxM;

HIDKHUE 00paslbl — TPpU HMWIHMHIAPUUECKHUX ITO 1. 1.3.4.
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1.3.6. [Ipu ucoeITaHUsX o cxeme E:

BEpXHUI 00paszel] — KOHMUYECKUM U3 UCTTBITYEMOIro MaTepuaia 1mo 1. 1.3.5;

HIDKHAM 00pas3el] — KOABIIO U3 UCIIBITYEMOro MaTepuanaa mo 1. 1.3.2.

Pabo4ast moBEpXHOCTh Ha MepecCUCHUH TOPLICBOM U BHYTPEHHEH IWTMHIPHUISCKOM ITOBEPXHOCTEU KOJIh-
IICBOrO 00paslla CO30acTCs BOIABIMBAHUEM MYAHCOHOM, aHAIOTUYHBIM BEpXHEMY 00pa3Ily; IIPHU UCTOIL30BaHUN
XpYIIKHUX MaTEpHATOB pad0odyI0 MOBEPXHOCTh MMPOTAYMBAIOT PE3LIOM C MOCAEAVIOIIEH KaTuOpOBKOH (4epT. 6).
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Yepr. 6

1.4. ITpOMBIBOUHEIE XWUIKOCTH TSI 0OPpa3IOB:

oens3uH mo HT/I;

artetoH mo ['OCT 2603—79;

CIHMPT 3TWIOBHINA peKTU(PUKOBaHHBINA TexHudeckuii mo I'OCT 18300—87.

1.5. IIprOopsl 1 MaTEepHAIBI

MHUKPOCKOI ¢ YBEIMUCHHUEM 25 (WX OOJBIINM) ¢ OKYIIPMHUKPOMETPOM ¢ IIeHOH aeaeHu 0,001 MM
(IIpH UCTILITAHUSIX IO cXeMaM b U F);

cekyHanomMep mo HI/1;

IIIaTeNAb (IIPU UCITHITAHUM IUIACTAYHBIX CMA30YHBIX MATCPHUAJIOB);

[TUHIICT;,

BaTa rurpockormueckas mo 'OCT 5556—81 (1 mpoTUpKH O00PYIOBaAHMS);

0513 OC3BOpCOBast (/TSI MPOTUPKH OOpPa3IIOB);

OyMmara numM@oBaIbHASA (IS OYHUCTKH C IMOBESPXHOCTECH OOOpPYIOBAaHUS CICIOB KOPPO3UHU M JIAKOB,
00pa30BaBIIHUXCA B PE3YILTATE MPEIBIIYIINX UCITBITAHWMA ).

2. IOJATOTOBKA K UCHBITAHUSIM

2.1. Bce neTamu MalllMHEBI, COIPUKACABIIHAECS CO CMa30UYHBIM MAaTEpHAIOM MM C 00pa3IiaMi BO BpEMSI
UCHBITAHUS (YAIIKY C JCTASMU KPECIUICHUS HIDKHUX O0pasIlioB U JCTANU KPEIUICHUSI BEpXHETO 00paslia B
IIITAH/ICIIC) U TOBEPXHOCTH 3aXBaTa MUHIIECTA ITPOMBIBAIOT OcH3MHOM MO HT/1 1 mpoCyIIMBAaIOT Ha BO3OYXE.

2.2. O0pasIbl MOCIeI0BATEABHO ITPOMBIBAIOT ITPOMBIBOUYHBIMHM XKMIKOCTSIMHU 110 II. 1.4.

IlpumMeuyaHn ue KadecTBO IPOMBIBKM OLICHUBACTCH IIYTEM UCHOBITAHUS, IMPOBOJIUMOIO IO MCTOAMUKE,
IIPUBCACHHOM B pa3a. 3, HO 0e€3 cMa304HOro mMarcpuana. Ilpu 5ToM yvXe YCTAaHOBJICHHBIE B MAIlTMHY OOpa31lbl IEPE/
IIPUBCACHUCM B COIIPUKOCHOBCHUC IIPOTUPAIOTCS TAMIIOHOM M3 0€3BOPCOBOM 05131, CMOYCHHBIM CEPHBIM 3(MUPOM IO
. 1.4. IIpu 3Ha4eHUM MaKCUMaIBHOIO Kod(dduimeHTa TpeHUd He HUXKE 0,35 M CKa4KoOOpa3HOM €ro M3MECHCHUU C

pa3MaxoM kojiebanuit He McHee (0,1 IPOMEBIBKY CUHMTAIOT VAOBICTBOPUTEIHHOM.
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2.3. BepxHuif oOpasel] YCTAaHABIMBAIOT B IIMMMHCIC MAaIIMHEL. HkHUe o0pasIibl YCTAHABIUBAIOT B
YallKke U 3aIMBAIOT UCCIIEAVEMBIM CMAa30UYHBIM MaTEPHAIIOM TaK, YTOOBI YPOBEHb CMa304YHOI0O MaTepHaia ObLT
BRIIIIC BEPXHETO Kpast HIDKHUX 00pa31ioB He MeHee 4yeM Ha 1 MM. I1pu MCITBITAHAN MIIAaCTUYHBIX CMa30YHBIX
MaTepUAJIOB OIMPABKY ¢ HIDKHUMMU 00pa3llaMU HAOUBAIOT ¢ MOMOILBIO LIIMATESA, HE JOMYyCKast 00pa30BaHUs]
ITYCTOT.

2.4. O0pas1bl MPUBOIAT B COITPUKOCHOBEHUE.

2.5. ITpou3BOIAT rpaAyMUPOBKY YCTPOMCTBA ISl U3MCPECHUSI MOMEHTA TpeHMA. Pe3yIbTaTH rpafyHpOBKH
IIPEACTABISIOT B BUAC 3aBUCUMOCTH KO(D(PUITUECHTA TPEHUS f OT OTKJIOHCHUS IIepa caMommucIia A. I1pu 3tom
UCITOJB3VIOT CIACOVIOIIME COOTHOIUSHUS I cxeM A, B, I'm -

O-R
=0.817 -
f a-PO
U IUTA cXeM Bu L
20R-cos @2
/= Qd P
a0

rne ) — Harpyska Ipu tTapupoBke, H;
R — 1mreyo MOMeHTa BpallleHUS TApUPOBOUYHOI'O YCTPOMCTBA, M;
a — TIUJICUO MOMCHTA TPCHUS, M;
P, — oceBag Harpyska, H;

¢@/2 — Yroa HakKJIOHA MEXIY OChIO BPAIICHUS W HAIMPABICHUCM MPUMIOXKCHUS HOPMAJIBHOM CHIBI K
ITOBESPXHOCTH TPECHUS;
d — PACCTOAHUC MCXKITY ITUAMCTPAJIBHO ITPOTUBOITOJIOXKHBIMHU TOUKAMHU Hd CCPCANUHC (I)aCKIfI KOJABLCBOI'O
oOpasia.

Jinsg cxemul A f= 3,243 Q-R; B, I, I1f= 2,029 O-R.
3. IIPOBEJIEHME UCIILITAHUUA

3.1. AcnieITaHuMs KaXXKI0ro CMa30uHOIO MaTeprAaia COCTOST U3 CEpUM UCITBITAHUMN IMPU PAITAYHBIX 00BEM-

HBIX TeMIteparypax. Kaxmoe ucrbITaHUe IMpU 3a0aHHONH OOBeMHOM TeMIIepaType MPOBOISIT C HOBOM MOpPITUECH
CMa304HOIr0 MaTepuaia ¥ HOBEIMU OOpa3IlaMMU.

IlpumMeaanune. Kak s3kcrnpecc-UCIBITAHUS AOITYCKACTCH MPOBCACHUEC UCITEITAHUU CMAa309YHBIX MATCPUAJIOB
IIPH CTYIICHYATOM ITOBBILICHUM OOBEMHOM TeMmiepaTyphl (depe3 Kaxanie 10 K) 0¢3 3aMEHBI CMa304HOIO MaTcpuana u
CMCHBI 00pPa310OB U 0¢3 IIPOMEKYTOIHOM Pa300OPKHA v3aa TPCHUSI, 9YTO AOJIKHO OBITH OTPAXCHO B ITPOTOKOJIC UCITBLITA-
HWM.

3.2. IlepBoe ompeneneHue KO3PPUIIMEHTA TPEHUSI HAa HIDKHUX IIapUKaX MPOBOIIT IMpU KOMHATHOM
Temrieparype (293 K). [Ipu cremyronmx ormpeacICHUSIX OOBEMHYIO TEMITEPATYPY V3/Ia TPECHUS U OKPYKAIOIIECTO
ero CMa304YHOIro MaTepuaia CTYINEHYATO MOBHIMIAIOT ¢ MHTepBadaMi 10 K go temnepatypel 573 K. Ilpn
IIOBTOPHBIX UCHBITAHUAX CICAYET YMEHBIIATh BEJIMYUHY CTYIICHUA B O0JIACTA KPpUTHUYCCKOMN TEMIIEpATyYpPH U
TEMIICPATYPHl XUMHUYECKOU MomqupUKau 10 AT = 5 K.

3.3. O0BeMHYIO TEMITEPATYPY V3714 TPSHHUS U OKPYXKAIOIIETO €0 CMa30YHOI0 MaTepuaia U3MEPSIOT C
ITOMOIIIBIO TEPMOITIAPHI, CITail KOTOPOU JOIKEH OBITh MPIKAT K OTHOMY M3 HIDKHUX 00pas3lioB B 1—3 MM OT
30HBI TPCHUSI.

3.4. CMa304HBIN MaTepHUai M y3eJI TpEHUS Mepel KaXIbIM OIpeeIicHueM HarpeBaoT ITpHU COOpaHHOM
y3JI€ TPEHUSI, HO 0€3 IMPUIIOXKCHUS HATrpy3KH.

3.5. Ilpu TOCTMKCHHUM 33 JaHHOU TEMITEPATYPH V3ea TPCHUS HArpyXxaroT, BKIIIOYAIOT CaMOITUCEIT TAHA -
MOMETpa U MPUBO/ IIMMMHACT MAalIUHBL. B mmpoliecce UCIIBITAHUS CaMOIIUCEI] Ha TpUOOrpaMMe peruCTpUupyeT
U3MCHCHUE MOMECHTA TPCHMUSI.

[TpomOIKHUTENMLHOCTD BpallieHUS IMIMAHACAS ¢ BepXHUM 00pa3iioM — 60 ¢ ¢ MorpelltHOCTRIO He OoJee
+ 1 ¢. 3aTeM NpUBOA LIMMAHICITS U CAMOITUCEIT BRIKITIOYAIOT, HATPY3Ky CHUMAIOT.

ITpu mpoBeaAcHUM UCITBITAaHUM O cxeMaM A, B, I, /1 oceBasg Harpy3ka coctasaseT (110+1) H.
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ITpu mpoBeneHUU UCIIBITAHUM ITO cXeMe b OCeBYIO HAarpy3Ky pacCUUTHIBAIOT IO (POPMYJIE C ITOTrpeIlHO-
cThIO He 0oee 1 H

Py = g-n-b-r-sing,

e g — 3aJaHHas yAcabHas HArpys3Ka B KOHTaKTe, I1a, ¢ morpemrHocThIO He 6omee 0,1 I1a, cOOTBETCTBYET
HOMMHAIBHOM VICIBHOM Harpys3Ke B MOIACIMPYEMOM TPHUOOCOIIPSLKCHUH,
b — UmMpHUHA padoyero MosiCKa KOJBIICBOIO 00pasIia, U3MEpEeHHAas OO MUKPOCKOIIOM, M, C TIOTPEIII-
HOCTBIO 10 5-107° Mm;
r — pagdyC KPMBM3HBI BEPXHETO 00paslia, M, ¢ TOYHOCTHIO 10 107> M;
@ — Yroj, 00pa3OBaHHBIA paauyCaMH, IMIPOBCACHHBIMHA M3 IICHTPAa KPUBU3HBI CEUCHUS BEPXHETO 00pas-
I1a 1O MEPECCUCHUSI C TUAMETPAIBLHO ITPOTUBOIMOIOXKHBIMHA TOYKAaMH Ha CEpeaIMHE padOUEro MosiCKa
Ha BHYTPSHHEH IWIMHIAPUUCCKONA MOBEPXHOCTHA KOABIIEBOTO 00pasIia, ¢ TOUHOCTHIO 10 15
ITpu mpoBeIeHUU UCBITAHHUH IO cxeMe E OCeBYIO Harpy3Ky pacCUMTHIBAIOT IO (pOopMyJIe C MOTPEIHO-
CThIO HE 6oee 1 H

Py, = g-m-b-d-sin/ 2,

rme d — pacCcTosSHHUE MeXIy JHaMeTPpaIbHO MPOTHBOIIOJIOXKHBIMM TOYKAMM Ha cepeJuiHe padodyero mosicka
BHYTpPEHHEN ITWIMHIPUYECKON IMOBEPXHOCTH KOJBIIEBOIO 00paslia C IMOTPEIIHOCTHIO He OoJiee
1-107 M;
0. — YIOJ KOHyca ¢ TOUHOCTBIO 10 15°.
3.6. UcnpITaHus MPOBOISIT B MHTEPBaAJIe TeMrieparyp 293—573 K.
3.7. UcrisITaHrsl CMa30YHOTO MaTepHaia MOBTOPSIOT TPH pa3a IMPH TeX Xe 3aJaHHBIX OOheMHBIX TEMITEPA-

Typax.
4. ObPABOTKA PE3VIJIbTATOB

4.1. ITo 3aBUCUMOCTSIM MOMEHTA TPSHUS OT BpEMEHU UCITBITAHUIA, TOJIVUCHHBIM IIPH UCITBITAHUU CMAa-
304YHOT0 MaTepHaia, ¢ MOMOIIBIO TPATYUPOBOYHOIO IrpadpHuKa 3aBUCUMOCTH KOAIM@MUIIMCHTA TPEHUS [ —
OTKJIOHCHHUE ITepa CaMOITUCIIA OMPEACIISIIOT KO3(POUITUEHTH TPEHUS B IMMOCICIHEN MTOJTOBAHE KAXKIOTO OIIPEIc-
jJeHus. B caydae cKaukooOpa3HOTO U3MEHEHHUS KO3(M@PUITUCHTA TPECHUS ONPEACISIOT 60 MAKCUMAITbHBIC U
MHUHUMAIBHBIC 3HAUCHMS. XapaKTSPHBIC TPHOOTPAaMMBI TSI CIydasi TPCHUS IIAPHUKOB IIPH PA3HBIX TEMIICPATY -
pax ¥ CMas3Ke STATOHHBIM MacjaoM (IpUIOXeHUE 1) mpUBeACHEI HA YepT. 7.
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Yepr. 7

4.2. ITo pe3yabpTaTaM TpexX UCIBITAHUM CTPOSAT rpadUK 3aBUCUMOCTH CpeIHeapU(PMETHISCKIX 3HAUCHMIA
KO3PQPHUIUCHTA TPEHUS OT O0OBeMHOM TeMmepaTyphl. IIpH pacxoxXIeHUHM MaKCUMAJIbHBIX U MUHUMAJIbBHBIX
3HAYCHU KO3 PHUITUESHTA TPEHU MO OTHOIIIEHHIO K cpeaTHUM Oosee 20 % Ha rpapuMK HAHOCST €ro MUHHU--
MAJIBHBIC 1 MAKCUMAJIBHBIC 3HAUCHUS. 3aBUCUMOCTH KO3 MUIIMEHTA TPECHUS OT OOBEMHOM TEMITEpAaTypPHI ITPH
UCIBITAHUH ITO CXeMe A TpeHMS IIapUKOB U CMAa3Ke 3TAJIOHHBIM MAaciIoM (KpuBas /) 1 MaciIOM ¢ XMMHUUYECKHA
aKTUBHOM MpHUCAIKOH (KpHUBas1 2) MpUBEACHEI HA YEPT. 8.
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4.3. 3a KpUTHYECKYIO TeMITepaTypy MPUHUMAIOT OOBEMHYIO TEMIIEPATYPY, IIPU KOTOPOH KO3P(PHUIIUESHT
TPEHHUS PE3KO BO3paCTACT (HAKIOH MPSIMOM, aIMITPOKCUMHUPYIOIICH 3aBUCUMOCTh KO3 (PUITUCHTA TPCHUS OT
TeMIepaTyphl Ha 45° uiau 6osee). IIpu 3TOM Kak mpaBUIIO HA0OMOIaeTCs CKaYKoo0pa3Hoe (¢ pasMaxoM 0,04 u
ooee) U3MeHEeHUE KO3D(PUIICHTA TPpeHUA. B 3THX CiIydasix Ha rpapMK HAHOCAT €0 MaKCUMAIbHBEIE U MAHHU--
MAJTbHBIC 3HAYCHUS.

4.4. 3a TeMIepaTypy XMMHUUCCKON MOTUPHUKAITAN MPUHUMAIOT MUHAUMATBHYIO OOBEMHYIO TEMIIEPATYPY,
IIPU KOTOPOU MPEKPAILACTCIA CKAUKOOOpa3HOE U3MECHEHUE KO3 MUITMEHTA TPEHUSI, KO3IMMUITUCHT TPCHUS
PE3KO CHILDKACTCS U YCTAHABIUBACTCS HA STOM YPOBHE IIPU JATBHEUINEM YBEJIMUCHUH TEMITCPATYPHI UCITHITA -
HUAU. YCIOBHYIO 3HEPITHIO aKTUBAIIUHA XUMHAYECCKON MOIMPUKAITMH CMA304HOIO Macia OIPEICIISTIOT IO TEMIIC-
paType XMMHUYECCKON MOIU(PUKAITMHN COTIACHO MPWIOXKECHUS 3. 3HAYCHUS KPUTHUCCKHUX TeMITepaTyp psia CMa-
30YHBIX MACEI IMPUBEICHEI B IIPHUIOXKCHUHA 4.
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HHPUTTOXKEHHUE 1

Cnpaeournoe
TEPMHUHBI A OIIPEJAEJIEHHUS
TepMuH OnpenencHue
1. Temneparypnas CTOHKOCTH CBOMCTBO CMAa30YHBIX MATCPHUAJIOB ITPM IOBLILICHHEIX TEMIIEpATYPAX 0OECIIC-
CMA309YHBIX MATEPHAJIOB NIPH TPE- | YMBATH CTAOMIBHBIM HU3KUHM KO(POUIIUCHT TPCHUS B YCIOBHUSIX TPAHUYIHOM CMa3-
HHM KU
2. KputHueckas TemMneparypa, MuHUMaABHAg TEMIIEPATYPa, IMPU KOTOPOMU I JAHHOTO COYCTAHUSA CMa-
/ 309HOI0 MaTepHaya U MaTCPHAJIOB KOHTAKTUPYIOLIUX JCTAJICH ITPOUCXOIUT pa3-
PYILIECHUE CMAa3049HOIO CJI0S, OOpa30BaHHOIO CMAa30YHBLIM MATCPUAJIOM M pa3ic-
JIIOIICTO TPYIIHUECI MOBCPXHOCTH
3. Temnmeparypa X¥MMHYECKOH MuHuManbHAs TEMIIEPATypa, IPUM KOTOPOM ITPOUCXOAUT PP PECKTUBHOE IIPE-
moauukammun, 7, KpAIlICHUEC 3acAaHUs BCIACACTBUEC OOpA30BaHUS HA IIOBEPXHOCTSIX TPCHUS MOIH-
(UIIMPOBAHHOTO CH0S, O0NAMAIOIIETO ITOHUXCHHBIM COIIPOTURICHUEM CIBUTY
4. Ocesas narpy3ka, P, Harpy3ka, 1¢ACTBYIOIIAS HA BEPXHUM 00pa3€Il U HAIIPABJICHHAS II0 OCH Bpa-

HMICHUS IITUHICS

HPUHITOXEHUE 2
Obs13amenvroe

ITPOBEPKA TEXHUYECKOI'O COCTOSSHUSA UCIIBITATEJIbHON MAIIIUHBI

1. JIng mMpOBEPKHU COCTOSTHUS MAIIAHBI IO CXEME A (YCTHIPEXINAPUKOBOM) MMPOBOAST UCITBITAHUA STAJTOHHOIO
CMAa309HOTO MaTepHraia, B Ka4€CTBE KOTOPOTO IIPHUMEHSIOT BaseawHoBoe MemmmmHckoe macao mo 'OCT 3164—78
¢ mooaskoi 0,1 % mo macce creaprmHOBOM KUCIOTH IO 'OCT 9419—78. PacTBOpeHME CTCAPWHOBOMN KACIOTEI IIPOBOAAT
mpu 333 K.

HUHIPCAUCHTEL 3TAJOHHOIO CMAa304YHOI0 MATCpUana AO/KHBI XPAHUTLCHS B 3aBOACKOM T€PMETUYCCKOM Tape,
KOTOpasi BCKPEIBACTCS HECIIOCPEACTBCHHO TP UCITBITAHUCM.

IToATOTOBKY K UCILITAHHUSIM, IIPOBEACHUE UCNBLITAHUS U OOpaOdOTKY PE3yAbTATOB IIPOBOAST B COOTBCTCTBUH C
pa3a. 2, 3 U 4 HaCTOSAILIETO CTAHAAPTA.

IIpr HOpMaNBLHOM PAadOTC MAlIMHBI KPUTHYECKAS TEMIIEpaTypa STaJIOHHOro maciaa (418+35) K.

IIpu pacxoXmaeHUHM NMOJAYYCHHBIX PE3V/ILTATOB MCIIBITAHUN CMAa304YHOIO MaTepHaja IIPOBOAST TEXHWYCCKUMA
OCMOTD M PETYJIMPOBKY MAIlIMHEI, ITPOBCPKY KAYCCTBA IMMPOMBIBKM 00pa31OB IO II. 2.2 HACTOAIIECTO CTAHAAPTA.

2. IIpoBomsAIT TPAamyMpPOBKY VYCTPOMCTBA I HM3MEPCHHMS MOMCHTA TPCHHS, COIVIACHO II. 2.5 HACTOMIIETO
CTaHAApPTA.
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ITPUITOXEHHUE 3
Pexomendyemoe

PACUYET YCJIOBHOHU DHEPTMU AKTUBAIIMU XUMHNIECKOU MOJIUOUKAIINHA
(TONMBLKO AasA 3aBHCHMOCTEH KO3 (PHIMEHTa TPEHNA OT TEMNEPATYPHI,
XAPAKTEPH3YEMbIX TEMIEPATYPOH XHMHYECKOH MOAH(DHKANNN)

1IpOTUBOMU3HOCHEIC CBOMCTBA CMA30YHbBIX KOMITO3UIIMA ¢ XUMHUYCCKHA AKTUBHBIMHA IIPUCATKAMH ITPHA KOPPO3IAOH -
HO-MEXaHUYCCKOM M3HAIIUBAHUH XadPAKTCPUIYIOTCS YCIOBHOM SHEPTUCH aKTUBAILIMA XUMHWYECKOM MOIU(PUKALUU TTIO-
BCPXHOCTCH TpcHHUs. YeM OoJblle yCIOBHAS SHEPIUS aKTHBALIUM XUMHWYECCKOM MOIU(PUKAIIMUA, TCM BBIIIC ITPOTH-
BOM3HOCHEIE CBOMCTBA KOMIIO3HUIIMHA IIPY KOPPO3MOHHO-MEXaHMYECCKOM M3HAILIMBAHUH.

YcaoBHaga »HEeprua akTuBalmMu (£) B IKOYIISIX HA MOJIb PACCIUTHIBACTCH MO (POpMYIIC

T . T
E = . M1 L M2 (In _In . R.
' vo—-T (InCy ¢2)

thne Ty 1 ¥ Ty ,p — COOTBETCTBEHHO TEMIICPATYPhI XUMHICCKON MOTU(PUKAIMH, OMPECACICHHBIC YKCIICPHMEHTATEHO
CODJIACHO PAa3/. 3 HACTOAIIETO CTAHIAPTA Y TIOJIYIEHHBIE TIPA MACCOBEIX JOJISX XMUMHUIECKHA aKTUBHBIX IIPUCALOK B MACJIE
coorBercTBenHo C; = 0,01; G, =1 %, R = 8,314 JIxx/MoJb * Tpag — YHHUBEPCAIbHAY Ia30Bas IIOCTOSHHAL.

ITPUTOXEHUE 4
Pexomendyemoe

KPUTHUYECKHME TEMITEPATYPBI M TEMIIEPATYPBI XUMUWYECKOMN
MOJUD®UKAITNA CMA30YHEIX MATEPUAJIOB ITIPY TPEHUU

Taoamiral
KpuTHueckne TeMneparypnol CMa309HBIX MACE] M IJIACTHMYHBIX CMA30K

Macno WM miacTAYHas cMasKa TKp, K
BazesmmuoBoe megnmmmHckoe 1o I'OCT 3164—78 313
BazenrnaoBoe mpudopHoe o 'OCT 1805—76 373
Tparncdopmaroproe o I'OCT 1012176 453
BeperenHoe (AY) mo HT/I 438
HUunyctpuansaoe U-50A o T'OCT 20799—88 413
M1l o TY 38101523—75 408
AMI 10 mo I'OCT 6794—75 363
ACB-511o TY 38101158—74 373
ACB-6 mo TY 38101158—74 403
IHUMATHUM 201 o 'OCT 6267—74 363
IMUATHUM 203 no I'OCT 8773—73 467
IHUMATHUM 221 o T'OCT 9433—80 553
JIUTOJI-24 o I'OCT 21150—87 433
YHHUOI 1m0 TY 2—01—150—73 573
BHHWMU HII-228 o HT/ 543
BHHWU HII-274 o T'OCT 19337—95 573

107



C.11TOCT 23.221—84

Tadbanwuia?2
Kpurnyeckas remneparypa 7., H TEMHEPaTypa XHMHYECKOH MOAH(DHKAIMH
PaCcTBOPOB NMPHUCAAOK B BazemnoBoM Meaummmuckom macae mo 'OCT 3164—78

[Ipucanka MaccoBast noixg npucaaku, % T K T ., K
J3-23xk mo HT]1 0,05 353 548
0,1 348 523
1,0 363 448
D11 1 110 220
CreapuHosBasg xucaora mo I'OCT 9419—78 0,1 408 —
Xmopad 40 1,86 573 —
HubeHmwicyabdus, 0,05 338 463
0,1 358 468
0,5 358 453
1,0 363 443
JnOeH3MTmACYITLOUT 2,46 353 503
JInOcH3MICYILMDHLT 2,14 373 473
Jle1uJI0BEIA 2(PUP KATTPUIOBOMU KUCIOTHI 2,85 333 —

Tadonumia3
Kpurnyeckas remneparypa ( 7y,) M TeMnepaTypsl XHMHYECKOH MOAM(PHKAIMH
(74 ) MHHEPAJIBHOIO MACJA H MHHEPAJLHOrO MACJA ¢ MPHCAAKAMM NPH TPECHUH
O/ITHOMMEHHBIX OOPa3mMOB M3 YIVICPOAMCTOH JICTMPOBAHHOM CTAJM

BaszemuHOBOE MACIO ¢ IIPHCAAKOM, MACCOBEIC AOIH
Mapxka* Hgﬁﬁf;?ﬁiﬁ TaepaocTs B;g:):g}f;e 1,5 % xnopnposan- | % 1323 m&?ﬁ;ﬁmﬁ

CTAJIN SHGMG;Ta, % HV,, o HTJI HOTO napaguHa KUCJIOTEI

T.p, K | Ty K Teo» K | Ty K Tin K
Y10 — 890 393 293 473 293 383 373
IIX15 1,56 705 413 373 473 293 383 405
10X4,5 4,54 623 393 393 473 433 573 438
10X35,6 5,80 566 403 393 493 493 573 423
10X9,5 9,7 583 403 393 493 468 573 403
10H1 0,92 177 343 343 478 293 473 373
10H2 1,84 712 203 343 478 293 463 353
10H3,5 3,20 738 293 293 493 293 473 353
10H9 8,48 480 293 293 513 293 493 329
10B1 0,352 830 333 323 488 293 483 373
10B3,5 1,075 916 373 383 488 373 493 383
10B7,5 2,22 925 403 383 488 433 503 393
10B10 3,21 807 413 403 473 473 573 433

*Cray celMaJbHO OTJIMTHI M IMPOKOBaHBI. Mapka crayd o0003HadaeT CcoAcpXaHUEe B HEM X — XpoMma,
H — nukens, B — Boimsdpama B MaccoBEIX moisax (mmporeHTax). Kpome toro, B cramsax comepxurcda 1 % yraepona,

0,2 % maprauma, 0,3 % xpemuusas u MmeHee 0,02 % cepul 1 pochopa. Cramu Y10 mo I'OCT 1435—99 w HIX15 1o
T'OCT 801—78.
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Tadoanuma4
Kpurnueckne temneparypsl (7,,,) Maces npH TPEHMH CTAH MO
ME/JM H JBOMHBIM CIIABAM HA OCHOBE MeaH (CxeMa Tpenms c(epa—Koiabuo,
ckopocTh ckoanxkenusa 0,4 mm/c, nasaemme 17,5 Mlla)

Conepxanue TeepaocTs Macio BM-1+0,1 % | Macno seperennoe AY | Macio nommsdupHoe
JIETUPYIOLIETO H,,, MIla CTEApUHOBOM mo HTI, K 36/1 mo TY
ayeMeHTa, %, ar. KUCIOTEI, K 38101295—75, K
Menps MO 440 473 573 473
1,05 Al 440 438 293 443
5,76 Al 580 393 313 293
10,42 Al 680 513 313 353
16,25 Al 790 523 483 483
1,34 Si 480 423 573 463
4,52 Si 500 463 473 383
10,53 Si 1100 573 573 533
1,46 Zn 540 468 573 453
4,78 Zn 620 468 473 443
9,95 Zn 680 388 393 473
19,20 Zn 760 293 313 483
39,60 Zn 830 293 293 503
0,12 Sn 460 478 573 393
0,30 Sn 480 513 573 363
0,58 Sn 570 513 573 453
1,16 Sn 560 513 573 453
2,77 Sn 680 573 573 533
0,26 Sb 610 463 573 383
0,42 Sb 710 478 573 343
1,32 Sb 950 478 573 503
0,31 P 640 448 573 463
0,82 P 690 468 573 458
1,82 P 710 463 573 463
13—1504 109



