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modulus of adhesive in adhesive bond

OKCTY 2209

Mocranosnennem FocypapcreeHHoro komurera CCCP no craHAapraM or 14 anpe-
ns 1983 r. N2 1787 cpok sBeseHMs yCTaHOBNEH

¢ 01.01.84

HecobniofieHne craHfapra npecnegyercs no 3aKoHy

Hacrosumi cranzapr pacmpocTpaHsercs Ha KJAeH H yCTaHaBJH-
BaeT ABa METOAA ONpeAeJeHHMs MOAYJS CHBHUra KJjes B KJeeBOM coe-
anHenud (A u B).

Meton A npeaycMaTpuBaeT oOIlpelesieHHe MOAYJA CABHra  KJjesl
MHOTOCJIOMHBEIX KJIeeHBIX 00pasuoB B YCJOBHAX HopMaJabHoH (23 °C),
noHHKeHHbX (Zo MHHYc 150 °C) u noseilieHHBIX (Zo nuaroc 400 °C)
TeMmiepaTypax.

Meton B npeaycmaTtpuBaer omnpenesieHHe MOAYJAS CIOBUra  KJjes
OJHOCJAOHHBIX KJ€eHbX 00pas3loB B YCJAOBHSIX HOPMAaJbHOH TeMmIepa-
TYPBl.

Hapsgy ¢ MOAyJeM CABHTa ONPeleSsiioT cjaefylomiHe NOKa3aTenay:

YCJOBHBIN Npeaes NPoloplUHOHaIbHOCTH IIPH CIBUTE;

OTHOCHTEJIbHEIH CABHI INIPU YCJAOBHOM Iipejese TPONOPLUOHAJb-
HOCTH;

npeges npoYHOCTH IIPH CABHTE;

OTHOCHTEJIbHBIH CABUT IIPU Pa3pyILLIEHHH.

1. METOL]1 ONPEAENEHUG MOAYNA CABMIA KIIES
MHOI'OCIIQFiHbIX KJIEEHBIX OBPA3L OB (METO4 A)

1.1.0160p 06pas3uos

1.1.1. dns wenbiTaHuil NPUMEHSIOT MHOTOCJHOHHBIA KJeeHBIH Me-
Tajjauyeckuii obpaseun. @opma, pasmepnl o6pasna M BXOASUIUX B He-
ro aerajeill mpuBefeHbl Ha uepT. 1 u B TabdaI. 1

U3pnauxe oduumansnoe , flepeneuvarka Bocnpeuiexa

© Msparenscteo crawpaptos, 1983



Jlony¢k Ha Henapa/uleNbHOCTb CK/IEHBAeMBIX IOBEPXHOCTel maac-
THHOK, KDeMeXHHX  BKJafAblllel H GOKOBHIX IUIACTHH COCTaBJISET
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1.1.2. Meraninueckue nerann s CKiAeHBaHHs o6pasua U3roToB-
JastoT U3 craid Mapku 30XI'CA no I'OCT 11269—76. -
Honyckaercs H3roTOBMATh AETANH IJISl CKICHBAHHS o6pasua H3

ApYroro Merajasia ¢ H3BEeCTHHIMH 3HAYEHHSAMH MOAYJS CABHra M Mozy-
Js HOpMaNbHOH YNPYTOCTH, H B OTHOUIEHHH KOTOPOLO HCHBITYeMBbIi
KJieH He SIBJISIeTCS. KOPPO3HOHHO-aKTHBHBIM.
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jiee NATH 0GPasuoB.
 l12.Anmapatypa

1.2.1. PasmeHaa MM YHHBepCasbHAs MAallHHA AJA CTaTHYECKHX
HCNBITARHH, JI03BOJSIOMAN INPOBOAMTL HCIBITAHHA Ha DAacTAXKEHHE C
HNOCTOSIHHOH CKOPOCTBHIO JBHXKEHHA NOJBHIKHOTO 3aXBaTa MALIHHHL OT
0,05 50 5 MM/MHH # #3MepATb HAUPY3Ky C HOrPEUIHOCTbIO He Gosee

19%. 3axBaThl MalIHHK AOJNXKHB 06eCrneyHBaTh HaAEKHOE ernneHHe
o6pasua H COBHAJeHHE NPONOJBbHON OcH  00paslia ¢ HanpaB/eHHEM
PaCTAKEHHS.

PexkoMenpyercs NpPUMEHATh MAUIHHY C aBTOMAaTHYECKOH 3aMHCHIO
IHarpaMMbl «Harpyska-gepopmaumsi». [lonyckaerca NIPHMEHSTbH Ma-
IHHY, 060PYAOBAHHYIO PYYHBIM IPHBOJOM.

1.2.2. KpHo- nan TepmokaMmepa, obecneyuBamoulas pPaBHOMEDHOE
oxJaxjaenne obpasua no MuHyc 150°C mam HarpeBanHue obpasua zo
naioc 400°C u noaaepxuBawuiasgs 3aJaHHYIO TeMIlepatypy Ha NpPOTH-
JKeHHH  WMCNBEITAHHS ¢ NOTPElIHOCTbIO, He OoJiee IPeLyCMOTPEHHOH
IF'OCT 14359—69.

1.2.3. Tepmonapa Menb-KOHCTAHTaH HJH XpoMeab-koneabp (['OCT
6616—74) c noreHunromerpom Kiacca ToyHocTH He Huxke 0,5 (I'OCT
9245--79). -

1.2.4. Hpuéop AaA n3Mepenvs gedopMalHu ¢ NONPENIHOCTHIO, He
npeBLIlIa0ONieH:

0,001 MM — npu nedopmanuu Menee 1 mMum;

0,01 MM — npu gedopmanmu 1 MM 1 6»0J1ee

1.2.5. ¥Yecrpo#icTBo asisfi n3MepeHHs neOpMalHH NPH HOHHIKEHHBIX
MM NOBHIIEHHBIX  TeMmmepaTypax (CM. PeKOMeHAyeMoe IIpHJIOXKe-
Hue 1).

1.2.6. Ilpubop Aans u3MepeHus pasMepoR obpasua ¢ BXOAJUHUX B
HEero geraJiefi ¢ NOTPeHOCThIO He -60aee 0,01 mM.

1.3. [IOATOTOBKAa K MCOHBTAHHIO

1.3.1. O6pa3sen, co6paHHBi M3 HRerajed, mepel cKJeHUBaHHEeM HU3-
MepsIioT.

CxeMHl HM3MepeHHs CyMMapHOH ToawwuHH h; G6sokoB (a, 6, 8, 2)
NJacTHHOK o6pasua A0 CKJeHBaHMa W Tojmuuel ff, cobpannoro 06-
pasua Jo CKJeHBaHHs JaHbl B 063aTEJbHOM NDHJIOXKEHHH 2.

Yucso nnactuHok (K) B Kaxaom u3 6sokoB (a, 6, 8, ¢) obpasua
(cM. obOsi3aTenbHOE NpPHJOXKEHHe 2) MO0JMXKHO OBITh OZHMHAKOBHIM, pe-
KoMmeHnayercsl K 6patb paBHBEIM NSTH.

1.3.2. Oépaseu CKJIeMBAIOT 10 TEXHOJIONHH, YKa3aHHOH B HOpMa-
THBHO TeXHHYeCKON NOKyMeHTalMy Ha KJjel.

- KneeBbie nmojaTexku Ha TOpUAX KJIEEBHIX CJIOEB ,uonxmm OBITL 3a-
YHUIEHBl A0 MCIBITaHHA.

1.3.3. Bpems BbI/IeP KKH 06pas3uoB oc/e CKIEHBAHHS YKa3blBaAKT
B HOPMATHBHO-TEXHHYECKOH NOKYMEHTAUHH Ha KJeH.



1.3.4. Obpasusl nepen wcnbITaHHeM KoHgMuuomupyor no I'OCT
12423—66 ne menee 3 u mpu (23+2)°C, ecliu B HOpMATHBHO-TEXHH-
YeCKOH NOKYMEHTAUHH Ha K/leH HeT APYIHX YKa3aHHi.

1.3.5. Tlepen ucnbITaHHEM CKJIEHHBIH 0Opasell M3MepsioT MO TOJ-
IlHHEe B ABYyX MECTaX, COOTBETCTBYIOIIHX HEHTPaM IJIaCTHHOK (aHaJo-
PHYHO H3MepeHuI0 pasmepa f1, (cM. o6s3aTesnbHOe MpUoKeHHe 2).

CyMMapHyI0 TOJINMHY KJeeBbIX cjoeB o6pasua (H.;) B musim-
MeTpax BBIYHCJASAIOT 1O (opMye

HKJI—':H—HM:

rae 1 — ToJliHHA CKJAeeHHOro 006paslia, BEIUHC/AEHHAs KaK CpejHee -
apudmMeTH4YecKoe ABYX H3MEPEHHMil, MM;
H, — TosuuHa HeckJeHHOTO 06pa3ua, BHIUHCACHHAS MO 06534-
TEJILHOMY TMIPHJIOXKEHHIO 2, MM.
Cpennono ToNMHY KiaeeBoro ciaosi (h,,) B MHIAJMMETPax BHIYHC-
JAI0T 1o ¢opmyJe

1

M =gRFTY

Hya,
rae K — 4Hc/0 CKJEeHHBIX IJaCTHHOK B GJiOKe.

l4. IIpoBegeHue HCOBITAHMUS

1.4.1. O6pasen ¢ yxpen/jieHHHIM Ha HeM HPHGOPOM MJIM YCTPOMHCT-
BOM JJIsi H3MepeHHs JedopMalMy yCTAaHABJIUBAIOT B 3aXBAThl MCIIbI-
TaTeJbHOH MAallHHBI C MOMOWIBIO TAT, BBEPHYTHIX B KpellexKHble BKJa-
AblY oOpasia. :

1.4.2. O6paseny, noaBepraloT pPacTAXKEHHIO IPH IOCTOSHHOH CKOPOC-
TH JABHXKEHHS NOABMHXKHOIO 3axXBaTa MalllMHbl, BBIOPaHHOH Tak, YTOOBI
BpeMA OT HayaJjla HCOBITaHHSA A0 paspylleHust ob6pas3la HaXOJAHJIOCH
ot 0,5 10 1,5 MuH. _

ITpn npoBeneHHH HCTIBITAHHS C ABTOMATHYECKOH 3allMChIO JAuar-
paMMbl «Harpyaka — gegopmauusi» IPOBOAST HeNpepbiBHOE  Harpy-
»KeHue obpasua 10 pa3pyuleHHus.

Ilpy wcnpiTaHuKn C HCIOJNb30BaHHEM pYUYHOTO INPHUBOAA HNPOBOJAAT
CTyleHuaToe HarpyxeHue o0pasila, yBeqHYHBas Harpysky TIpHOJIH-
3UTEJbHO paBHBIMU BeJHUMHAMH OO Harpyskd, paBuHoii 10—159 or
paspyiuatoiieii. KoanuecTBo CTyleHell HarpyXKeHHs LOJMXKHO OBITH He
MeHee 8. Ha kaxaoil cTyneHu Harpy:KeHHsS H3MEDPSIOT COOTBETCTBYIO-
niee 3Hayenue pgepopmauuy, 3areM obpasey HarpyKamoT A0 paspy-
LIeHHS.

1.4.3. Ilpu ucnblTaHuu NpU NMOHHKEHHBIX HJH TMOBBIIIEHHBIX TEM-
nepatypax obpasel ¢ yKpenJeHHbIM Ha HEeM YCTPOHCTBOM AJs H3Me-
peHHs nedbopMauyMy IOMELIalOT B KPHO- HJIH TepMOKaMmepy, HMelo-
HIyI0 TeMiepaTtypy ucnblTaHus. IIpomo/KHTEeNbHOCTh BHIAEPKKH MHPH
TeMIepaType WCObITAHHA JHOJXKHA ObiThb 40—60 mud.  Hcnbitanus
IPOBOAAT, KaK YKa3zaHo B nn. 1.4.2. '



1.4.4. TTocne mcnbiTanuss obpasel NONBEPTAIOT BH3YyaJbHOMY OC-
MOTpYy AJisl ONpelesieHHsI XapakKTepa  pa3pylleHHs: 110 IJOCKOCTH
CKJIEHBAHHA MMM TO KJjew. Xapakrep paspylieHHs OLEHHBAIOT B MpO-
IleHTaX OT HOMHHAJbHOH INIOWIAAH CKJEHBAHUA C IOTPELIHOCTBIO HE
6osee 109%. PesyabraThl, nonyyeHHble Ha o0paslax, HMEIOLIHX He-
NPOKJICEHHble MECTd, HE YYHTHIBAIOT.

1.5,06patoTKka pe3ynabTaToOB

1.5.1. Moayns capura kies B kjaeeBoM coenuHenuu (G ;) B MIla
(H/MMm?) Boiuncasior no gpopmyse

G . AP'HK.'I
K T o A AP[ k| L2 )] ’

24, B[ Al B (IO-GM L 2H{-E\

rie AP —npupauendne Hanpy3ku P Ha JuHeHHOM YuyacTKe JqUarpaM-
MBbl «Harpyska — gedopmauna», H;

Al — npupaulesue jpepopmauuu obpaslla, COOTBETCTBYIOLIEE NPH-

panieHuIo Harpysku AP, mu;

H,, —cyMMapHas  TOJLHHA  KJeeBbIX cnoeB  obpasua
(cm. m. 1.3.5), MmM;
h —cpeaHsis ToJIUMHA 6/0Ka METAJN.THUECKHUX MJACTHHOK (CM.

obsi3aTe/bHOE MPHJAOKEHHE 2), MM;
2H, — cymmapHas ToJiiHHa GOKOBBIX NJACTHH, MM;

B — wupuHa obpasua, MM;
L — BricoTa o6pasua, MM;
lo — BBICOTA MJIACTHHOK (IJHHA KJIEEBOTO CJIOSI), MM;
G, — MOAy/Jb CABHra CKJIEHBAEMOTO MeTaJjdja NpH TeMmiepatype

mcnbiTanusi, MITa, BbIGMPAIOT COOTBETCTBEHHO MapKe Me-
TaJjJa, HCHNOJb3yeMOro MJs  H3roTOBJeHHs obpasua, no
CIPABOYHOMY TNPHUJOKEHHUIO 3;

E, —Moay.ib HOpMasbHOH YHPYTrOCTH CKJEHBAaeMOro MeTaJ.la
npu Temneparype ucneitanudg, MIla, BoIOHpalOT COOTBET-
CTBEHHO MapKe METaJjja, HCMOJb3yeMOro AJsi H3TOTOBJIC-
HusA 06pasua, o CrpaBOYHOMY NPHIOKEHHIO 3.

3HaveHuss G,y BBIUHCJASIOT AJS Ka)JA0ro odpasma ¢ TOYHOCTBHIO 10
TpeTbell 3navamied uudpH.

1.5.2. Tlokasatean CTaTHCTHYeCKOH 06paboTKH BBIUHCJISAIOT 110
I'OCT 14359—69. .

1.5.3. OnpeaesneHde yCJOBHOrO npejesna IPONOPUUOHAJILHOCTH IPH
caBure (t,y ), OTHOCHTEJbHOTO CABHra NPH YCJAOBHOM Ipeiene IIpo-
MOPLUHOHAJIBHOCTH (Vo ), NPeAesa IPOYHOCTH NpH cABure (t) M OT-
HOCHTEJbLHOTO CABHTA NPH Pa3pyLIeHHH (ypa; ) CM. B PEKOMEH1YeMOM
TPHIOKEHUH 4.

1.5.4. Pe3yabTaThl HCNBITAHUH 3aNHCBHIBAIOT B IPOTOKO.1, KOTOPHI
JOJIZKeH COAepKaTh CAeAyIOlHe JaHHbIE:

HAaHUMCHOBaHHE U MapKy HCIBITYeMOTro KJjes;

HaHMeHOBauHe, Mapky, 3Havenuss E, u G, CKJeHMBaemMoro Merall-
Ja;



cnoco6 H3roroBjeHHs 006pa3uoB: o6paboTKa IOBEPXHOCTEH CKJeH-
BaeMOro MeTaJsljia, OCHOBHbI€ MapaMeTPhl TEXHOJIOTHYECKOIO PpexkKHMa
CKJIEHBAHHA U JATy CKJEHBaHMUS;

pasmeprr o6pasua (lo, L, h, Hi, Hy,, B); |

CPEIHIOI0 TOJIMHY KieeBoro caos (A, ) AJNA KaXAoro obpasua;

YCJIOBHS XpaHeHusi 06pasiOB JO WCNBITAHHS H BPeMs BBIAEPIKKH
06pasuoB noc/je CKJIeHBaHUS,

YCIOBHSI HCNBITAHWS: HAHMEHOBAaHHE ¥ OCHOBHLHIE HapaMeTphl HC-
NbITATENBHON MAIUHHBI, CKOPOCTb HAarpyXKeHHf, TEMIePaTypPy HCILITA-
HHS,

3Ha4YeHUsl NpHpalieHnss Harpyskd (AP) M COOTBETCTBYIOLIErO MpH-
pawenuss neopmamuu (Al) B mpegenax 3akoHa I'yka, B3siThle ¢ aB-
TOMAaTHYECKH 3aNMHCAHHOH JHanpaMMbl, KOTOpasi IPHKJaAbIBaeTcs K
NIPOTOKONY HCHBITAHHS;

3HayeHHs MORYyJas cABHra kaes (G.p ) ANA Kakporo obpasia,
HX cpenHee 3HauenHe (G,,; ) ¥ cpelHee KBaJpaTHUECKOE OTKJIOHEHHE
3HayeHHH Moayasa casura kies (S);

3HAYEHHS BeNHYHH Tny , Yux » T, Vpas QI8 Kaxjgoro obpasua, HX

CpeaHdee 3Hayenue M cpejHee KBaJpPaTHYECKOE  OTKJOHEHHE NPH HX
OTnpejeseHHH;

XapakTep pa3pyliieHusi 06pasioB;

0003HaYeHHe HACTOALLEro CTaHtapTa;

AaTy HCNHITAHHS.

2. METO[1 ONMPELREJIEHMA MOAYNA COABUTA KIEA
OHOCNONHBIX KNEEHBIX OBPA3LLOB (METOL B)

21.0160p o6pa3nos

2.1.1. Jinsa ncneiTaHMH NPHMEHSIOT KJEEHBIH MeTaJIMuecKHi obpa-
3el, ¢popMa ¥ pa3Mepsl KOTOPOTO NPHBEAEHBl HA YepT. 2 M 3.

2.1.2. laa HcnobiTaHus QOMKHO OBITh He MeHee NSAITH 06paslloB.
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22. Annaparypa

2.2.1. HcnuiTaTeqbHass MallHHA JAOJIXKHA YOOBJETBOPATH TPeOOBa-
Husam m. 1.2.1.

2.2.2. Ilpubop ana H3MepeHHs HedopMauHu KaIeeBOro CJosl ¢ IOo-
rpemHocThio He 6oaee 0,0005 mM.

2.2.3. Tlpubopbl aasi u3MepenHs MJOLIAAM CKJIeHMBaHHA obpasua c
norpemHocThio He Gosee 0,05 MM M TOJIIHHBI KJA€EBOro CJOS C MOr-
pemiHocThio e 6oaee 0,001 mm.

23.IloaroToBKay K HCONBTAHHUIO

2.3.1. IlnactuHel ans ckjenBanus pasMepoM 196X 105 MM Bhipe-
3a10T U3 OJLHOrO JIUCTA METAJJa TOJNIIMHOH 4 MM.

2.3.2. IlnactuHBEl pa3MeyaloT Ha MOJOCH - pasMepoMm 105X 28 wmu,
MADKHPYIOT M H3MEepSIOT TOJALMHY KaXKJ0H IOJOCH IO €€ LEHTPY.

2.3.3. TlracTHHB CKJIEHBAIOT IO BCeH HX IJIOWIAAH IO TEXHOJOIrHH,
YKa3aHHON B HOPMATHBHO-TEXHHUYECKOH NKOKYMEHTALUU Ha KJeil.

2.3.4. Bpemsa BuIAEPKKM NJIaCTHH NOCJEe CKJICHBAHHA YKa3blBAKOT B
HOPMAaTHBHO-TEXHHUECKOH NOKYMEHTAIUU Ha KJeH.

2.3.5. CkJeeHHBle NJIaCTHHH pa3pe3alOT IO PA3METKE Ha IOJIOCHI,
H3 KOTODPBIX H3TOTaBJAUBAIOT TIATb 00pa3uoB (ABe KpalHHE  IMOJOCH
JJIsi M3TOTOBJIEHHs 06pa3L0B HE HCMOJb3YIOT).

2.3.6. Hsrorosaennnsie 06pasupl nepen HCIBITaHHEM KOHIHHILHOHH-
_pysor no n. 1.3.4.

2.3.7. Tlepen ucnniTaHueM H3MepSAIOT AJHHY KiaeeBoro ciaos (lp),
wupuHy  obpasua (B), TOJIUHHY B cepemuHe HaxJaectku (H)
(uept. 3).

Toaumuy kaeesoro cjos (H., ) B MULIMMETPax BBIUMCJASIT IO
topmyae

HKJI=H_(h1+h2)7

rae H — tonmmHa ckjeeHHoro obpaslia B cepelMHE HaXJIeCTKH, MM;
hy, he — TOJILIUHBI MJIACTHH B CePeIHHE HAXJIECTKH, MM.



AonycKkaercss HenocpeacTBEeHHOE H3MepeHHe TOJIUHHBI KJEEeBOro
cnosi obpasua TOA MHKDPOCKONOM C [NeJAHTENbHOH CeTKoil Mo ABYM
HOKOBBLIM MOBEPXHOCTSM (B ABYX TOUKaX, OTCTYIHB OKojJo 1 MM oT
KpaeB HaXJEeCTKH).

VBesHyeHHe MHKDOCKOHA BBIOHDPAIOT COOTBETCTBEHHO perJaMeHTH-
pyeMoil Bblllle TONPEUIHOCTH H3MEpPEeHHS TOJILHHBl KJIeeBOro cJjosi. B
pacyeT NPHHUMAKT CpeaHee apuMeTHUYeCKOe 3HAYEHHE H3 YeThipeX
H3MEepEeHHH TOJILIHUHBL.

Ilepen usmepenuem OOKOBble NOBepXHOCTH o0Opasua 3a4yHIIAIOT
BIOJb KJIeeBOro cinosi maockum HanuabHukoM Ne 4 TOCT 1465—80.

24.TlpoBeneHHe HCTBITAaHWA

2.4.1. OOpaszel, ¢ yCTaHOBJEHHBIM Ha HEM n|pm6opow (ZaTunKOM)
JJ51 H3MepeHHs pedopMalMy yCTaHABJHBAIOT B 3aXBAThl HCIBITATEIb-
'HOH MallHHBL.

2.4.2. O6pasel, NOABEPralOT PacTAKEHUIO U Jajee  BH3YaJbHOMY
ocMoTrpy no nm. 1.4.2 u 1.4.4.

25.06paboTrKa pe3yJabTaToOB

2.5.1. Moayab caBura kJjest B KjJeeBoMm coenuHenuu (G,, ) B MIla
(H/MMm2) Bolumcasiior no gopmy.ie

G — AP.-Hy;,
M_B-I[Al-— AP (lgc—Hya) ] ’
B-1,-Gy
rie AP — npupauleHde Harpyskud P Ha JuHeHAHOM yuacTKe AHarpaMMbl
' «Harpyska — Aeopmauus», H;

H ., — TOJWKHA KJIEEBOTO CJI08, MM;

B — wmmpuna obpasua, Mvm;

lp — IIMHA KJeeBOTo CJ0s, MM;

Al — npupaulenne Aedopmaunn o6pasua, COOTBETCTBYKILEE MPH-
palleHHI0 HArPy3KH AP, MM;

[ ,o— paccrosinvie Mexay 6a30BBIMH TOUKAMH, MM;

G, — MOIyJb CJBHra CKJEHBAaeMOro MeTaJJa, MHa BHIOHPAIOT
COOTBETCTBEHHO MapKe MeTaJ/]d, HCIOJAb3yeMOro nJs H3-
roToBJeHHs1 o6pa3la, Mo CIpaBoOYHOMY MNPHUJIOKEHHIO J.

3uauenust G ,; BBHIYHCASIOT A5 Kaxaoro o6pasna ¢ TOYHOCTBIO 10
TpeTbelt 3Havalled uugpol.

2.5.2. Tlokazatenn cTaTHCTHYECKOH OOpabOTKH  BBIUHCJAIOT 110
- TOCT 14359—69.

2.5.3. OnpepgeneHue yCJOBHOIo npejiesa NPONOPUMOHAJNBHOCTH MpH
capure (7 ,;), OTHOCHTEJABHOTO CABHMIa NPH YCJIOBHOM Iipelese Ipo-
MOPUHOHAJBHOCTH (Vg ), NMPeAeaa IPOYHOCTH MpH chBure (1) U OT-
HOCHTEJbHOIO0 CABUra TNpPH Pas3pyLIeHHH (ypa;) CM. B PEKOMEHAYEMOM
TIPUIOKEHUH 4.

2.5.4. PesysnbTaThl HCIBITAHUH 3alMCHIBAIOT B NMPOTOKOJ, KaK yKa-
3aHo B 1. 1.5.4.




HHranvU/Ncino 1
Pexomendyemoe

CXEMA YCTPOWMCTBA AN U3MEPEHMS AREMOPMALUMUU OBPA3LA
NnPU OMPEAENEHMM MOAYNS CABUIA KJES B KIEEBOM COERUHEHUHU
MPU NOBLIWEHHBLIX MM TIOHMKEHHBLIX TEMMEPATYPAX

B
o D

L

Il

1—o6paseqn; 2—mpHKHMHAs TUIaHKa;  3—BHYT-

peHHsss 1WITadra c onopHoil NpU3MOi; 4—BHeCUI-

Hsis lUTaHra C OMOPHON TNPH3MOIL; 5—npHGop

aas u3Mepenus pAedopmauum; 6—Tara C IUapHH-

poM; 7—3axBar HCObITATENbHOl MaluMHbI, 8—
KpHO-, TepMoKamepa
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A NEVINJ NI XL . 4
Oba3areasvHoe

CXEMb! WZMEPEHWS CYMMAPHOM TOJLUMHBI /1 , BIOKOB (q, 6, &, 2}
MAACTUHOK OBPA3UA JIO CKNEMBAHMA (HEPT. 1) M TOMUMHL 1
COBEPAHHOIO OBPA3LA AO CKIEMBAHMSA (YEPT.2)
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Yepr. 1 Uepr. 2

[InacTHHKM C NOATOTOBJIEHHHMH JJS CKJEHBAHHA IIOBEDXHOCTAMH MCI0HPAIOT
"B OAOKH TaK, 4TOOH CyMMapHas TOJIIHHA A; KaXAOro 6J0Ka B MILLIMMETpax,
H3MepeHHAsT N0 MEHTPY  NJaCTHHOK,  OTKJOHAJNAachb  OT cCpeJHero  3HauyeHHH

1 ‘
h=T(ha+Izg+k8+hz) He 6oJiee ueM Ha BEJHYHHY

Ah;=|h;—h|<0,1 MM.

BJOKH D/1aCTHHOK MAapKHpYIOT (HanpHMep, IO TOPLAM IBETHBIM K Kapagialiou).
O6pasen co6upaloT H3 uyeTHpex GJIOKOB NJACTHHOK, ABYX BKJajbluleil, ABYX OCKO-
BBHIX NNAaCTHR H INONXKHMAIOT (HampHMep, ¢ NOMOWB CTpy6uunsl). Toauruny
HeckjaeeHHoro o6pasua (H 4, ) B MHAIHMeTpax H3MepsIOT B ABYX MeCTaX, COOTBET-
CTBYIOLIAX HEHTpPaM IJIaCTHHOK.

Hy~%,+2H,+H, ,

rie 2H, — cyumapHas To/lMHa GOKOBHIX NJIACTHH, MM,

Hj — TonmpHa BKJIagbIIa, MM.

Briyrcasior cpexnee aphHdMmeTHueckoe ABYX H3MepeHHil. Bce H3MepenHs mnpomns-
BOZAT HHCTPYMEHTOM C NOrpEelIHOCTLbIO, He mpeBHaomest 0,01 Mm.



- [MPHJIO)KEHHE 3
. Cnpasounoe

3HAYEHMA MOLAYJNEWA CABUFA M HOPMAJILHOH YNIPYIOCTH
CTAMIMH MAPOK 30XICA NO rOCT 11269—76, X18H9T MO rocCT 7350—77
M ANIOMUHMUEBOTIO CNNABA 116 NO rocCt 21631—76
Ipn ncnoab3oBaHun 06pasloOB, CKIeeHHHX u3 cTamn Mapok 30XI'CA, X18HOT
wau cniasa J116, ssausHus Ey M Gy [NPH HCIBITAHHH B YCJIOBHAX HOPMAaJbHOM
TeMIepaTypsl IIPHHHMAIOT B COOTBETCTBHH C Tabi. 1.

Taodaunnma 1

Mapka MaTepHala EM-10_4. MIla ' GM-IO_‘*. MIa
30XI'CA - 20,0 8,00
X18HIT 18,6 7,32
116 6,9 2,57

Usmenenne Beanyud £, u Gy B 3aBHCHMOCTH OT TeMIepaTypel YYHTHIBAIOT,
HCNOAb3VSl NaHHBle Taba. 2.

Ta6auyga 2

Temneparypa °C
‘Mapxca OTHouteHIe .
MdaTepia.la norxa3saTteeHn _150 . 20‘ 200 400
30XI'CA E(T)/E(20) 1,20 1,0 0,96 0,83
G (T)/G (20) 1,21 10 0,95 0,31
E(T)/E(20) . 1,06 1,0 0,94 0,79
X18HOT (N)/E20)
G(T)/G(20) 1,07 1,0 0,93 0,74
E(T)/E (20) 1,12 1,0 0,78 —
16
G (T)/G (20) 1,16 1,0 0,74 —




ITIPHJIOXEHHE 4
Pexomendyesioe

1. ONPERENEHUE YCJIOBHOIrO MPEAENA MPOMNOPLUOHAJIBHOCTH
' NP1 CABUIE KIESA

3a ycJ0BHBIE npeje’ NPONOPLUHOHANBLHOCTH MPH CABHIE Kies (Tpy ) npHHH-

MaiOT HanpsiKeHHe, NPH KOTOPOM OTKJOHEHHe OT JIHHeHHOIl 3aBHCHMOCTH MeXKAY
HanpsikeHHeM T (Harpyskoii P) W OTHOCUTeJbHBIM cABHroM v (Zedopwmauneii Al)
nocturaer 25 %. Hckomoe HanpsikeHHe Ty  HaxoOsT rpadHuecKH, HCO/B3Y st
AnWarpaMmy T—v uwai P—Al, ¢ noMOU[bI0 JOMOJHHTEJABHOrO NOCTPOEHHA, NOKa-
3aHHOrO Ha yepreike.

T
0, A, B
7 N
X
ny
AB=0250,A
CoNo8
C A
) _
0 oy .4

U3 moGoit touxm ocn opauHaT O, mapaiespHo OCH abClHCC NPOBOAAT Npsi-
myo O\N.

[lpofon:kaoT HauaTbHBIA NPAMOJHHEHHBI y4acTOK KPHBOH O NepeceueHHs
c npsimoit O,\N B Touke A.

Ha npsmoit O\N oTKJ1agblBalOT oT TOYKH A N0 HanpaB/JeHHIO K KpHBOII  OT-
pesok AB, pasuniit 0,25 O;A. Touky B COEHHSAIOT C HAaYanOM KOODAMHAT H K KpH-
BOi: mpoBoAAT KacaTenbHyio C/l, mapannensuyio npamoit OB.

OpanHata Toukn Kacauusi K COOTBETCTBYeT YCJOBHOMY NpEAeaY NpOMOpPIHO-
HAJBHOCTH Ty . .

Ilpu ucnosbsoBanuu anarpaMMbel P—Al yc/lOBHBIH mpefe’l NpPONOPUHOHAABHO-
CTH BHYucasAoT B MIla no ¢opmynam:

JJsl MHOTOCJOHHOro obpasua

o Pm_
mT2,-B
AN OAHOCJ0HHOro obpasua
Py

W=7, F -

rae Ppy — Harpyska, COOTBeTCTBYWOUIAsl Npeleny NponopuuHoHanpHocTH, H; .
B — mprHa o6pasua, Mu;
lo — RNHHA KJIeeBOTO CJ0s, MM.



- T e meaEaasse IR oo affvyasesene el o S A AFAN MV bl wadihndh g LSl idlahil anip pol
Al KaxAaoro ofpasia H BBIUHCAAIOT  CpeflHee apupMeTHYECKOE C TOUYHOCTBIO
AG BTOpOf 3Haualledl LHOPBl AJISA TIPynNnel 06pasuOB, HCHLITAHHBIX [PH OXMHAKO-
BOI TeMIlepaTtype. ’

Z. ONPERENEHUE OTHOCHUTENIBHOIO CABMIA KNESA
nPH YCJIOBHOM NPERENE NPONOPLUUOHANBHOCTH

OTHOCHTeJIBHBI CABHI KJ€sl ~ NPH YCJIOBHOM  @pefiefie  NPONOPIHOHAJIBHO-
CTH (Vpu) HAXOAAT IPpadHyecKH, HCNOJb3Ysl AHArpaMMy T—y HaH P—Al

Ilpn wucnonp3oBaHWM AHAarpaMMel  T—y (CM. uepTeX HACTOSIIEr0 MPHJIOKe-
HHA) abcuucca TOUKH KacaHHs K COOTBETCTBYeT  OTHOCHTENBHOMY CILBHLY  KJes
NpH YCJOBHOM Mpeje/ie NMPONOPLUHOHANbHOCTH Yy

Ilpn Hcrmonb3oBaHHH auarpamMMbl P—Al OTHOCHTENbHHH  CABHT KJes npH yc-

JIOBHOM Ipejesie NPONOPLUHMOHAILHOCTH BHIYHCASAIOT MO0 GOPMYyIaM:
AJIss MHOrocJIoiHoro o6pasua

1 Puu( h L—21
You="g— [A’"u_ ’B‘u( Cot SH.E. )] ?
AJs1 OXHOCMOITHOrO 06pas3ua
trm | Bty PrsllacHen) ]
g i} Hyx nu B-1,-Gy ’
rie Ppy — Harpyska, COOTBETCTBYIOLUAsi YCJIOBHOMY Mpeiely  NPOMNOPLHOHAABHO-

cry, H;
Alpy — aedopMauns, cooTBeTCTBYIOLIAS YCJIOBHOMY Mpejesy NpONOpUHOHAIb-
HOCTH, MM;
Hyq — cyMMapHas TOMIMHA KJeeBbIX CJIOEB obpasia (cM. m. 1.3.5 craugap-
Ta), MM;

B — mmnpuna o6pasua, Mu;
h — cpepuss TomuuHa 6J0Ka NJIACTHHOK (cM. of6s3aTenbHOE — OpHJIOKE-
Hue 2), MM;
L — BricoTa obpasua, MM;
H, — toawmnHa 6OKOBHIX MJACTHH, MM; :
Gy — Moaynb CABHra CKJIEHBAaEeMOro MeTajla IpH TeMmIlepatype  HCHOBITA-
Hus, Mlla;
Ey — MoLy b HOpPMasbHO YNpYrocTH CKJIEHBAaeMOro MeTasna npH TeMmiepa-
Type HcnbiTaHus, MIIa;
ly — nAHHA KJeeBOTO CJI0S, MM:
! 4c — paccTosiHHe MeXXAy 6a30BLIMH TOUKAMH, MM.
3HayeHHe Y gy BHIUHCASIIOT C TOYHOCTBIO [0 TpeThe#l  3Hauallei 1 poi
AN KaxAoro obpasua M BHUHCASIOT  cpelHee  apHPMeTHYeCKOE ¢ TOYHOCTHIO
A0 BTOpOil 3Hayawe#d UMGPH 1A TPynnsl 06pasiOB, HCIOBLITAHHBIX NPH OIHHAKOBOIL
TeMneparype.

3. ONPERENEHMUE NPEAENA NPCYHOCTH KNEEBOrO COEAMHEHMSA MPKU COABUIE

IIpepen npounoctn kieeBoro coeamnenusi npu casure (t) B MIla Bhiuxcasior
no ¢opmyaam: '
s MHorocjofinoro ofpasuna
Ppaa
210’3 ’
JJ OaHOCJAOHHOro o6Gpasua
. Ppax

lo'B

I

~
%

-




rie Ppa; — Harpysxa B MOMEHT paspylUeHHS oGpasua H;
B — mnpuna o6pasua, Mu;

lo — IJHHA KJNEeBOTO CJOS, MM. '
3HayeHHsl T BHIUHCAAIOT C TOUHOCTHIO AO BTOPOH 3Hauawell LHQPH AJaA rpyrm
o6pa3uos HCIIBITAHHBIX MPH OJZHHAKOBO{l TeMmepaTtype.

4. ONPERENEHUE OTHOCHUTENBHOIO CABM['A KJAEQ NPM PA3PYLUEHUM
JaM:

OtHocute/bHbIH CABHIr KJe€sl [PH pa3pyleHHH (Ypas ) BBHIUICAAIOT MO Hopmy-

AJNA MHOrocaoiHoro obpasua

P h L—91
[ Y B

lo'GM B 2H1'EM )] ’
U1 OAHOC/0HHOro o6pasua
1

P —H
Voms = 7 [Alpar" paa(lac k) J .
KA

Ypaz =

B’IQ'GM
rae Alpa; — nepopManus B MOMEHT paspylllenHs o6pasia, MM

P pa;— Harpyska B MOMEHT pa3pylLIeHHs o6pasua, H;
Hya

— CyMMapHasi TOJILHHA KJeeBhbiX CJIOeB - oﬁpasua (M. m. 1.3.5
Ta), MM;

— WIHPHHA 0o6pa3ua, MM; ‘

[3

cTaHiap-
. ,
'k — cpennss TOJIIHHA 6/J0KAa INJacTHHOK (cM. o0s3aTeabHOe  NpHJIONKE-
, HHe 2), MM;
L — sricoTa oGpasua MM; '
2H, — cymMMapHas ToAIHHA GOKOBBIX MJIACTHH, MM;
lo — AJHHA KJIeeBOTO CJOS, MM; :
Gy — MOzay/b CABHra CKJEHBaEMOrO  MeTa/la NpH TeMmieparype  HCObITa-
aus, Mlla;
E, — Moayiab HODMaJbHO YNPYTFOCTH CKJIEHBaeMOro MeTanda mpH . TeMnepa-
Type Hcnuitanus, MIla; :
! qc — DAcCTOSIHHE MEeXAY 6230BLIMH TOUKAMH, MM
3HaueHHe Y pas

BBIYHCJIAKT C TOUYHOCTLIO
AJd Kaxaoro oﬁpasua i BBIYHCJAIOT

J0 TpeTbeil 3Hayaweil LUHPPH

cpeiHee  apudMerHueckoe ¢ TOYHOCTBIO
JO BTOpOH 3Hayauwed UHOPH AAS TIpynnsl 0o6pasuoB, HCNHTAHHBIX [IPH OJHHAKO-
BOH TeMmeparype.
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