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MeToa onpeaejeHHsI OCTATOUHBIX HATIPSKEHHIA

Wood. Method for determination
of residual stress

OKCTY 5309

Jlara seenenma 01.01.75

Hacrosiumii cTaHaapT paclpOCTPaHICTCH HA APEBECHMHY H YCTAHABIHBAECT METOJ ONPEAEICHUS OCTa-
TOYHBIX HaMpsSXeHHil B JApeBeCHHE C BHIPABHCHHOM BJIAXKHOCTBIO. MeTONm BKIIIOYAET M3MEPEHHE YIMPYTHX
nedopMallHii, onpeaeieHHe MOCAOHHOr0 MONYJISL YIIPYTOCTH, BHIYHC/ICHHE HANIPSKEHHMI M TOCTPOSHHE UX
SIMIOPHI.

1. AIITTAPATYPA 1 MATEPHUAJIBI

1.1. TIpuGop mns u3MepeHHUs ynpyrux acchopMaliii ¢ HHIMKATOpoM Yacosoro tuma mo I'OCT 577,
C MOTPEIIHOCThIO M3MepeHHsT He Gonee 0,01 mMm. IIpubGop BKMOUaeT ABE CTOMKH, CMOHTHPOBAHHBIE HA
obweit moncraBke. Ha omHoOli M3 CTOEK YKpEIJIeH WHAMKATOpP, HAa IPYroi — HEMONBMXXHBIA IITHPT.
Hakoneunuku wtudra uHaukaropa (4epT. 1) U HEMOIBUX-

Horo mTHdTa npeacTapasior co6oit octpus muHOoM 1,0 MM 1 Hakoneunnk wrrndpra muamkaropa
JuaMeTpoM OCHOBaHus (0,8 MM € 3arUle4YMKaMH BBICOTOM
1,1 Mm. N

(Usmenennas penakums, Mam. Ne 1), bl =

1.2. CrajgbHasa uria ¢ octpueM LiuHoM 4,0 MM U IMa- ®
METpOM OCHOBaHMS 1,5 MM Isi HaHECeHWs HAaKOJIOB Ha
KPOMKAaXx CEKLIMH.

1.3. ITpucnocoOneHue, BKIKQUAKIIEe HOX UTMHOM HE
meHee 100 MM, 1151 pacKaibIBaHUSI CEKLMIA Ha CJIOU. 1

1.4, CrpyOuMHA C XKeCTKHMM OCHOBAaHHEM, IUIACTHHYA-
TOM MOIKIAOKOM U JIBYMSI CheMHBIMM BUHTOBBIMH M4 3axu-
MaMu TS BBIIPSIMIICHHS CioeB. OCHOBAHME M MOAKJIAZKA Hepr. 1
JIOJDKHBI UMETh IIMPUHY 15 MM W IJIUHY, PaBHYIO IJIMHE U3-

MepSIeMBIX CJIOEB. JIOTyCKaeTCs MPUMEHATh YKOPOUEHHEIE, He
6onee yeMm Ha 10 MM, cTpyOuMHBL eTamu cTpyOLMHBI, 32 UCKIIOUEHUEM BUHTOB M TacK, JOJDKHB ObITh
BBITIOJTHEHBI U3 JISTKHMX CTUIaBoB. OO0IIas Macca CTpyOLIMHBI He JOJDKHA TpeBhItIaTh 0,1 KT.

1.5. VcraHoBKa mist onipeeieHUS MMOCIOMHOTO MOLYJISL YIIPYTOCTU MPU UCTIBITAHMSIX HA CTATHYECKUIA
u3rud, OOECTIEYHBAIOIIAS U3MEPEHHE HArpy3Kd ¢ MOTrpelrHocThio He Gojiee 1 H m m3MepeHue crpennbl
nporu6a ¢ morpemHocTeio He 6onee 0,01 MM. HaxXuMMHBIE HOXHM WIM TOJBIE BAJIMKH PAgMycoM 6 MM
M3TOTOBRJISIIOTCS M3 JIETKUX CIpIaBoB. OO01Ias mMacca HOXel WM BaJIMKOB HE HOKHA ObITh Gonmee 0,1 Kr.
CrajnbHbIe OMOPEL JOJDKHEL MMETh PAmUyC 3aKpYIIEHUI 6 MM.

1.6. Cko6a ¢ mHaukaTopoM 4yacoBoro tuma 1mo N'OCT 577, wim mranreHuupkynb nmo F'OCT 166 ¢
MOrPELIHOCTBIO U3MepeHus He 6onee 0,1 MM.

1.7. Bkcukarop nmo I'OCT 25336 ¢ HACHILIEHHBIM PaCTBOPOM XJIOPUCTOTO HATPHA.

1.6, 1.7. (U3menennas pemakuusa, M3m. Ne 1).
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2. TIOATOTOBKA K UCTIBITAHUAM

2.1. TIpo6sI 6epyT U3 AOCOK M 3aTOTOBOK PATHAIBLHOM, TAHTCHTAIBHOM WM CMELLAHHON pacMIOBKH
TOMIMHON He MeHee 25 MM M mMpuHOii He Menee 100 Mm. B Mecte B39THS MpOOBI HE NOKHO OBITHh
TPEIIMH, CYYKOB, CEPILECBHHBI, CMOJSHBIX KapMAallIKOB M JAPYIrHMX TMOPOKOB, BIWAIOLIMX HA MPOYHOCTH

apesecuHEL. CxeMa oTOOpa mpoOBl JaHa Ha 4YeprT. 2.

Cxema oT0opa mpoont Ipo6a momxHa COCTOSATh U3 Tpex ceKumii: J — i n3-

MepeHMs ynpyrux naedopMaumii, M — 1jig onpeneaeHus

y TIOCJIOMHOTO MOIYNS YNPYrocTH, B — Iy omnpeneacHus
4 M B BIAXHOCTH. CeKIMW BBIMWJINMBAIOT U3 JOCKH Ha paccTo-
aHun He MeHee 300 MM OT €€ KOHLIA YETBIPbMS MOCAEI0-

§> BATCILHBIMH Pe3aMH MEPNCHAMKYJ/IIPHO IJIMHE IOCKH.

— @ TommuHa KaXmoi CeKLUH BIOJIb BOIOKOH b COCTaBageT

X 15 mM. OTKIIOHEHHMS TOJNLIMHBI b He DOIKHBI TpPEBHI-
b b ware + 0,5 MM,

b CekusiM, BHIMMWICHHBIM H3 HEOOPE3HOM MOCKM
IOIDKHA OBITh TIPUAAHA MPSAMOYrojibHas dopMa. Jing
5TOT0 Y BCEX TpeX CEeKUUil OTKAJIBIBAIOT 0030JIb-
HbIE YUaCTKH.

2.2. CekuMio B HEMEUIEHHO B3BELUMBAIOT U OMpe-

PN

A W «
|

Yepr. 2

IEJISTIOT Maccy m; ¢ MOTPeIrHocTho He 6ojee 0,01 r.

2.3. Bce Tpu ceKLMM A1l BBIpABHUBAHMS BIAKHOCTH BHIACPXKMBAIOT B MOMELUEHUH J1a0OPaATOPUH TIPH
Temneparype (20 + 5) °C u cTeneHM HAaCBhILIEHHOCTH Bo3ayxa 40—65 %. Ipono/mKMTeNbHOCTD BBIIEPKKH
npo® M3 APEeBECUHBI MEPBOM TPYMIbl MOPOMA, BKIIOUAIOLIEH XBOMHBIE, KPOME JIMCTBEHHMLbI, H MATKHE
JIMCTBEHHBIE MOPOJbl, — HE MEHEE ABYX CYTOK, 4 M3 BTOPOM IPYMIIbI, BKIIOYAIOLIEH TBEPABIC IUCTBEHHBIE
MOPOABI U IMCTBEHHHULLY, — HE MEHEE YETBIPEX CYTOK.

(A3menennasn penakums, W3sm. Nel).

2.4. JlomyckaeTcsl BHIpAaBHUBATh BJIAXHOCTh CEKIMi B ABa MpueMa. BHayaie CEKLIMM, MOMEIICHHBIC
B SKCHUKATOp HaI HACHILEHHBIM pPAaCTBOPOM XJIOPHCTOTO HATPHSA ¢ HM30BITKOM KPHCTAJIOB HA [HE,
BBUIEPXKUBAIOT B CYyWIMJIBHOM wHiKady npu Temmneparype 60 °C, a 3aTeM MX M3BIEKAIOT U3 SKCHKATOpa M
BBIIEPKUBAIOT B MOMELIEHUH J1abopaTtopuu. [1ponomkuTeIbHOCTD BEIIEPXKH CEKLMHU B CYIUWIBHOM WIKady
TS TPYII MOPOA, YKA3aHHBIX B 1. 2.3, COCTABILET: AJIA MEPBO — 4 4, it BTOpoit 6 4. O0was npoaoi-
SKUTEBHOCTD BBIACPXKKHM B CYLIIMJABHOM LIKady U MOMEUICHUM JIabopaTopuM AOJDKHA OBITh: IUISI MEpPBOM
TPYNIBI HOPOJ — HE MEHEE OMHUX CYTOK, IUISI BTOPO# TPYIIIHI — HE MEHEE ABYX CYTOK.

2.5. Tlocne oKOHYaHMS BHIIEPKKH OTPEIEIISTIOT MacCy m, CeKumu B ¢ morpeiHocThio He 6onee 0,01 r,
3aTeM MOMELIAIOT 3Ty CeKIMIO B CYIIWIbHBIN mKad ¢ Temmeparypoit (103 + 2) °C mig BRICYLIMBAHUA OO
TMOCTOAHHOM MAacCCHL 1y,

(U3menennan pegakmus, M3m. Ne 1).

3. IPOBEJEHUE UCIIBITAHUI

31. Onpenenenue ynpyrux aebopmManmui

3.1.1. Pa3Mmerka ceximii M yCTAHOBKA M3MEPHUTEIBEHOTO MPHOOPA.

Cekuuio JJ pasMeyaloT Ha CIOM-TIOJIOCKH MO CXeMe, H300paKeHHOM Ha uepT. 3a. i 3Toro iMHy
JuHuM KS pa3OMBAIOT Ha 1IEJIOE YMCIIO OTPE3KOB, PABHBIX MPUMEPHO 4 MM. Uepes rpaHULIBI 3THX OTPE3KOB
TMIPOBOIAT KapaHAAIUIHbIE JIMHUH MAPA/UICBHO IIHPOKHUM CTOPOHAM CEKLIMH.

Ecnu cexumsi BHIMMJICHA M3 MOKOPOOJCHHOM HOCKH (uepT. 36), TO ee Touku B u C COeAMHSIOT
BCIIOMOTATENBHOI NMPSAMOii, K KOTOPO#l BOCCTAHARIUBAIOT MEPNEHAUKYIAP K5, mpoxoasmmii yepes TOuKy .S
pedpa AD, 6muxaiiiryio K juauu BC. TpaHULIbI C10€B HAMEYAIOT IMHHUSIMH, NMPOBEICHHBIMH TTApaJUIe/IbHO
auHuM BC. TIpu 3TOM KpaitHHe CJIOM CEKITMM OyIyT MMETh HEPAaBHOMEPHYIO TOJILLHHY.

Cou MapKMpYIOT MOPSIKOBHIMH HOMEPAMH Ha TOPLOBOIH MOBEPXHOCTH CEKIMM M €€ KOPOTKHX
KpPOMKax (cM. 4epT. 3a, 6). KOpoTKHe KPOMKH CEKIIMH NMPEIBAPHTEIBHO C/IETKa 3aYMILAI0T HUTM(OBATBHOIM
Oymaroit.



Cxema pasmerku cexumu JI
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a — HEMOKOPOONIeHHast TOCKA; 6 — MOKOPOGAEHHAs TOCKA

Yeprt. 3

3.1.2. Tomuuny gocku H usMmepsior o cekuuu J y muHun KS ¢ norpentHocteio He 6oee 0,1 MM

M pe3yNbTaT 3aHOCST B MPOTOKOJ (CM. mpujioXeHue 1).

3.1.3. TIpuGop mang usMepeHuUst ynpyrux aedopmalivii nepeMenieHHEM €ro CTOEK HACTpaMBalOT Ha

YCTaHOBOYHBIH pasMep a,, BEIMYUHA KOTOPOTO JOJDKHA ObITh
Ha 2—3 MM MeHBIIIE JUTUHBL CeKUUKW. BemunHy a; u3Mepsior
IITAHTEHLUPKYJIEM ¢ TMOrpelHoCcThio He 6onee 0,1 MM Mo
PAaCCTOSHUIO MEXAy 3aljIeYMKaMH WITHMTOB MPH MONOXKE-
HMM CTPEJIKM MHIWKATOPA Y HY/IEBOTO AcheHUs WKabl. [To-
JIyUeHHOE 3HAYCHUE a;, KOTOPOE COXPAHAETCS MOCTOSTHHBIM
MPU UCTIBITAHUM TAHHON CEKLIMU, 3aHOCAT B ITPOTOKOJI (CM.
npuioxenue 1).

3.1.4. JIng xaxmoro Cyios Ha 00eUx KOPOTKUX KPOMKax
CEKLIMHM B LICHTPE JAENAI0T CTATBHOM UTIION HAKOJBI TTyOUHOIM
1,5—2,0 Mm.

3.1.5. W3MepeHHne HAYAAbHOM JJIMHBL CIOEB CeKUUU JJ
(cM. uepr. 4).

IMpu u3MepeHMM HAYAJILHOM JJIMHBI CJIOEB @y CEKIIMU

I octpust ITHHTOB BBOAST B HAKOJNBI, U CEKLMSA 3aHUMAET
B NMpuOOpe OTBECHOE TOJIoXeHMe. M3Mepstss KaxmpIid Coii,
OMPEACTSIOT Pa3sHULLY /j, MEXIY JUIMHOM COS a; ¥ YCTaHO-

CxeMa H3MepEHHA HAYAIBLHOH JUIMHBI CJI0EB

J 1
/-

4
P

7/

4
N
7

1 — cexuws [I; 2 — WHIWKATODP YaCOBOTO THUIIA;
3 — HemoaBIXXHBIN WTHUGT, 4 — CTOIKA

Yepr. 4
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BOYHBIM pasMepoM npubopa ay. CEKIMIO IBAXIBI OTKIIOHSAIOT Ha HEKOTOPBII YIojI, BHIBOAAT U3 OTBECHOTO
TOMOXKEHMS, M OTCUMTHIBAIOT /; C MOTPEIIHOCTRIO He Gonee 0,01 MM. 3aTeM CeKLIMIO BHIHUMAIOT U3 MpUGopa
M CPa3y K€ BHOBb M3MEPSIOT TEM X€ MPUGOPOM MAHHBIHA CIOi MOCE ONHOKPATHOTO OTKJIOHEHHS CEKIHH.
O6a oTcuera 3anMMCHBAIOT B COOTBETCTBYIONLYIO Tpady nporokona (¢cM. npwioxeHue 1). Ecau pasuuia B
orcuerax cocraBut 6onee 0,01 MM, TO MpPOBOIAT AOMOMHHUTENbHOE U3MepeHHe. [IpoMep coeB BemyT B
MOC/NEAOBATEIbHOCTH, COOTBETCTBYIOLICH MX HyMepaumu. [lepen H3MEpeHHEM CJI0€B B HUXKHEH TMONOBHHE
CEKIIUH €€ MOBOPaYyHBaIOT B mpubope Ha 180°C.

(A3menennaa penakmus, Mzm. Ne 1),

3.1.6. PackanbiBanue ceKUUH JJ Ha CIIOH.

IMocne u3MepeHust HaYaILHOI IUTMHBI BCEX CIOEB CEKILHIO [ pacKaJIBIBAIOT MO pa3MeTKe. JIe3BHe HOXa
YCTAHABJIUBAIOT HA COOTBETCTRYIOLUCH JIMHUM M ABYMSI-TPEMS yIapaMH AEPEBIHHOTO MOJIOTKA CJIOH OTIe-
0T OT cekumu. CHayana OTOEISIOT MEpPBBHIH U MOCACAHUI MO HYMEpalluM CJIOM, 3aTeM BTOpOM M
MPEANOCICAHUM U T. 1.

3.1.7. H3MepeHue KOHEUHOM IIMHEBL CI0EB CeKumu J (CM. 4epT. 5).

Con M3MePSIOT NOCHE TPEABAPUTEIBHOTO BHINMPSIMIIC-

Cxema H3MepenAA KOHEUHOIH MTHHBI CNOA HUA UX B cTpYOLMHe. Kaxnpiil cioit MpuXUMaloT K OCHOBa-
HMIO IByMS BUHTOBBIMHM 3aXXMMaMH. MeXny BUHTAMHU M Jpe-

4 BECHHOM MOMEILAIOT MONKJIAAKY. KaKIprii 3aXKMM pasMeraioT

3 4
{ / ¥ 2 Ha paccTOSHMH 15 MM OT KOHIIA CJIOA.
ya \ - |

B CTpY6l.[I/IHe 3a2KHMMaloT BCC CJIOH HC3AaBUCHMO OT CTC-

N

T-! TIEHW WX U30THYTOCTH, CJIOM MOMEIIAIOT B CTPYOLMHE TAKUM

* Z/ Z/ 4 00pa3oM, uTOOBI €T0 CTOPOHA, OOpaILlEHHAS K LEHTPY CEKLMH
IO PacKpos, OKa3ajach MPIKaToii K OCHOBAHMIO, a UUDPHI,
HAaHECEHHBIC HA €ro TOpLle, ObUTH Y OMmkaiuimx K Haomona-
Temo pebep. M3aMepsteMblit ¢I0¥ CO CTPYOLIMHOM JOIKEH 3a-
HUMATh B IPUOOPE TOPU3OHTAIBHOE NONoKeHue., OTcueTs [
3aHOCSIT B COOTBETCTBYIOLLYIO rpady MPoToKoia (CM. MPUAO-

4 7 xeHue 1).
1 — cnoi cexuuu JI; 2 — OCHOBaHUe;, J — IMOAKIIA/- 3.1.8. Ecau Heab3s U3BMEPUTH KOHEUHYIO JUIMHY OHOTO
Ka; 4 — yCWINsl BUHTOBBIX 3&KMMOB W3 KpalHUX CIOEB BCICACTBUE MOIOMKH €TI0 MPH PACKAIBIBA-
HUU CEKLIMU WIN TOCTIENYIONMX ONEPALMSIX, TO OEPYT HOBYIO
Yepr. 5 npooy.

3.1.9. ®@akTHYECKYIO TONIMHY KAXIOrO CJIOS H3Meps-
10T 1o JuHnK KS vHIuKaTopHO ¢KOGOi MU IUTAHTEHUMPKYJIEM ¢ MOrpeiHocThIo He 6onee 0,1 MM.
322.0npenenenrue MOCAOMHOIO MONYASA YHNPYTrOCTH

3.2.1. Packpoii cekuun M Ha o6pasupl (CM. Yepr. 2).

CeKUMIO pacHWIMBAIOT B HaNpaBieHHWH OCH y HA TOJOCKM-00pa3ubl IS ONMpPEHENeHUsST MOLYIS
ynpyroct. Yucno Takux o6pa3LoB AODKHO OBITh B TPH pa3a MEHBILE YMCIA CJIOEB B CeKIUH J] (OKpYyrjieHHe
JIO LIEJIOTO MPOM3BOAAT B OOJIBILYIO CTOPOHY). BhIcOTy / 00pa3iioB yCTaHABIMBAIOT MO MTUHE JUHUM K,
NPOBOAMMOM TAKUM XK€ 00pa3oM, KaK B cexluu J, UCXOAS U3 HAMEUECHHOTO YUC/IA 00pa3loB U C YIETOM
nponwios. Illupuna o6pa3uos b COOTBETCTBYET TOMIUIMHE (BIOJL BOJIOKOH) CEKIUU M, a JYIMHA — INUPUHE
JOCKH a. OTKJIOHeHHMS YCTAHORJICHHOM BBICOTHI OGpa3La Ha BCEM TPOTSIKEHHH €0 JUIMHBI HE JOJDKHBI

npeBbIIaTh + (0,2 MM.

CxeMa pasMeTsH 06pasnos u3 cexmun M 3.2.2. JlomyckaeTcss pacKaiblBaTh CEKIMIO M Ha 00-
pasubl MO TNPEABAPUTEIHLHO HAHECCHHBIM KapaHIAIIHBIM
pHCKaM.

3.2.3. O6pasiupl MApKHUPYIOT MOPSIKOBEIMM HOMEPA-

< MU B HANPaBJICHUHM, COOTBETCTBYIOLLEM HATIPABICHUIO HY-
s Mepaluu CjoeB B cekuuu /1.

3.2.4. Pa3zMerka u uaMepeHue o0pasLos ISl ONpeae-

JICHHST MOLY/ISA YIIPYTOCTH (CM. 4yepT. 6).
10 L4 L/g L4 i Kapannaursaeie pucku / 1 5 HAHOCAT HA PACCTOAHUU
10 MM oT TOpuOB OOpasua. PaccTrosgHue Mexny 3TUMU
PUCKaMM JENAT Ha YeTHpe paBHBIX yyacTka. Bce usmepe-
HUS TIpH pa3MeTKe 06Pa3IioB MPOU3BOIAT ¢ TTIOTPEUIHOCTHIO
Yepr. 6 He 6onee 0,5 MMm.

| e a |
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3.2.5. Tlpu nmoMoLM WITAHTEHIMPKYJIS WM MHIUKATOPHON CKOOBI ¢ OrPeITHOCTRIO He Gonee 0,1 MM
H3MePAI0T (HaKTHIECKYIO BHICOTY /4 M INMPHHY b 06pa3LioB B TPeX TOYKaX y pucoK I, 3 m 5. Pe3ynbTaTe
HM3MEPEHHA 3aHOCAT B COOTBETCTBYIOUIUE TPadbl MPOTOKOAA (CM. MPWIOKCHHUE 2).

3.2.6. HUcnbiTaHHe 06pasioB.

Monyap ynpyrocTH ONpeHeisioT IyTeM MCHBITAHUA  Cxema HCHMTAHHS 00Pa3ua HA CTATHYECKHI
KaXmoro obpasua Ha crarmdeckuii u3ru6. cneIranus mpo- H3rH0 JNA OmpeeeHna MOAYJIsl YRPYTOCTH
BOIAT Ha YCTAaHOBKE, CXeMa KOTOPOM IOKa3aHa Ha Jepr. 7.

O6pasell pa3sMelIalOT Ha OMOpax TaK, YTOOH! €ro pucku 1 u 5 V)
5

COBMAJAJIM C PUCKAMHU, MPOBENCHHBIMU Y€pe3 LIEHTPHI OTOpP.
Mexny onopaMu U 00pa3LIOM POKJIAIBIBAIOT METAJUTHYECKHE
mAACTUHKU pasMepoM 20 x 20 x 3 mm. IItudt mammkaropa 3 4 G /-
YIUPAIOT B BEPXHIOIO IVIOCKOCTh 00pa3nia y pucku 3. Harpyska J -
nepenaercs Ha o0pasell B JBYX TOYKax y pucok 2 M 4 yepes E\A

HaXHMHBIE HOXH CTyneHyaTo. KoauuecTBo cryneHei Harpy- 1 = — g—> e
XKEHUS JOMKHO OBITh HE MEHee 1ecTd. BenuuuHa CTyneHu — » -
HarpyXeHus NMPH UCTIBITAHNHM OOPA3IOB U3 APCBSCHHBI XBO¥- K&E

/
HBIX TIOpO, ¢ TipoaeToM [ no 14 cM cocrarmsier 2,5 H, a npu
6ompux nipojyierax — 1,0 H. Ilpu ucnsiTanusax o6pasLop U3 & /2
JAPCBCCUHBI TBCPABIX IMCTBCHHBIX IMMOPOA U IMCTBCHHHULIBI BC- P == ] [~
JIMUMHA CTYMCHH HATPYXCHHS COOTBETCTBCHHO paBHa 5,0 H |
u 2,5 H. 2 (= — —
3.2.7. JomyckaeTcsa Harpyxarb oOpasell uepe3 HaxKHM- <
HBIC BAJIMKM C MOMOIIBIO TMpb. [MpH MOCICIOBATEILHO M
IJIABHO YKJIABIBAIOT HA TPY30NPUEMHYIO TUIOIIANKY, CBA3aH- | — ONopes; 2 — moxknanku; 3 — obpasews; 4 — Ha-
HYIO TSATAMH C HAXMMHBIMH BUIMKAMH. Kaxzas rups foipkHa ~ XVMHBIE HOXH, 5 — HHIMKATOp HacoBOTo THIa
COOTBETCTBOBAThH OHOM CTYNCHU HATPYXCHWS.
3.2.8. HememreHHO BCeH 3a NMPWIOXCHHEM KaXIoi Yepr. 7
CTYNICHH HATPYXCHUS IO MHIMKATOPY, H3MEPSIOIIEMY BEJIH-
YUHY MPOruda, CHUMAIOT OTCYET C MOrpelIHOCTEIO He Gosee 0,01 MM. Pe3yibTaT 3aHOCAT B COOTBETCTBYIO-
1yio rpady mpoTokosa (CM. TIPWIOKECHHUE 2).
3.2.9. Ecnu oguH U3 KpaliHUX OO0pa3loB CIOMAETCA TIPH BEIMWIMBAHUU M3 CEKUHMH M WIH Mpexie-
BPEMEHHO Pa3pYIIUTCS MPH UCTBITAHUSX U3-3a CKPBITHIX TPEIIUH, TO OEPYT HOBYIO MPOOy.

4. OBPABOTKA PE3YJIbTATOB

41. OnpeneneHue BIAXHOCTH
4.1.1. BraxHOCTb B MOMEHT B34TUS NMPOOHI (W) U mocie BbiaepxuBanust (,) B IPOLCHTAX BBIYHC-
JI10T Mo dhopMyam:

W _ (my—my) - 100
1= m, )

W, _(my—my) - 100
I ——

m
42. OnpeneneHue cpeaHeil nedbopMallvuMm MO AJAHMHE CJIOM
4.2.1. Insa kaxnooro ciost cekuunu /J nepemerieHue (Al ) B MM BBIUMCIISIOT TI0 (hOpMYTie
A l = ll —_— 12,

rae /|, — BTOPO#M OTCYET MO WHAMKATOPY NMPU U3MEPEHUHN HAYAJIBHOMN IJIUHBI, MM;

L, — OTCYET MO WHAMKATOPY NMPU U3MEPEHUN KOHEUHOM ITMHBI, MM.

Boruucnenne nponsBoar ¢ TouHocThio 10 0,01 MM, Eciu /) > /,, To A [ npucBauBaoT 3Hak (+), ecinu
L > L, T0 A [ mpUCBaNBAIOT 3HAK MUHYC (—).

PesynbTaTel BEIYUCTACHUIT A / 3aHOCAT B TPOTOKOJ (CM. TIpWIOXKeHHe 1).

4.2.2. JledopMalnio KaKI0ro cIos (€) BRIYUCIIIOT MO (GopMyIie

Al Al
Ta g+l
TIe @, — HAYanbHAs IUTMHA CNOS, MM;
@, — YCTaHOBOYHBII pasMep Npubopa, MM.
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Hedopmaruio € BEMUCKIIOT ¢ TOYHOCTBIO 10 (,0001. TlodyyeHHBIE 3HAYEHMS € C COOTBETCTBYIO-
LIMMH 3HAKaMH 3aHOCAT B IMIPOTOKON (CM. IpwioxeHue 1).
4.2.1, 4.2.2 (M3meHenHas penakmus, M3m. Ne 1).
43. BoluHCHeHHEe MOIOYNSA YyHOPYroCcTH 0O6pa31[ OB
4.3.1. BHauajie BBIMMC/ISIOT TpUpallieHWe Mporuba Ha KaXKIyl0 CTYMEHb HATPYy3KM M TMOJYYEHHBIE
3HaYEeHHUA 3aHOCAT B MPOTOKOMN (CM. npuioxeHue 2). B nanpHeiieM MOAY/Ib YIPYrOCTH BEIYHCIITIOT TOJBKO
VIS TeX CTYMEHEH HarpyXeHus, I KOTOPBIX HAOMOMaeTCd MPAKTHYECKH NMOCTOSHHAS BEIMUMHA TIPHPA-
wenus nporun6a. Ecim mpu HEKOTOPOIl CTyNeHH HArpyXeHHs HAOJIONAaeTC Pe3Koe YBEIMUYEHHE NMPUpALLE-
HHA NPOTHOOB, TO JaHHBIE, OTHOCAILMECA K B3TOM W MOCICAYIOILUM CTYMEHIM HArpy30K, HE YYMTHIBAIOT.
4.3.2. 3a HavalbHOE HArpyXeHHe, O0XHMM, IMPHHUMAIOT NMEPBYIO CTYNMEHb HArpysku. Beruvrad w3
OTCYETOB HArpy3KHU M MPOruOOB X 3HAYEHHSI TIPH OOXKHMME, MOJYYAIOT BEIMYUHBI TIPHBEJEHHBIX HATPY30K
Py poru6oB f, KOTOpBIe 3aHOCAT B COOTBETCTBYIONIHE rpadbl TPOTOKOMA (CM. MPHIOXEHHE 2).
4.3.3. BBIYMCHIAIOT CpeJHUE 3HaYeHHS /1 M b U pe3y/IbTaThl 3aHOCAT B MPOTOKON (CM. MPHJIOXKEHHE 2).
4.3.4. Inga kaxmoil 4YEeTHOM CTyMeHU HarpyxeHus Momyiab ynpyroctd (E) B Ila BHYHCIAIOT MO
bopMmyie
_uer
64bh’f’
rae P — npuBeneHHas Harpyska, H;
| — paccTOsIHHE MEXIY ONOPAMHM, M;
b — umpuHa o6pasua, M;
h — BBICOTA OGpa3ua, M;
J — TIpMBEAEHHBII TIPOrHG, M.
BeruncieHre npoMs3BoaAT ¢ TouyHocThio 10 1 - 107 IMa.
W3 monyyeHHbIX BeIMYMH BBUHMCIAIOT CpeaHee 3HaueHue E g JaHHOro o6pasua, KOTOpoe 3aHOCST
B MPOTOKOJ (CM. MPUJIOKEHHE 2).
(M3amenennas penakmus, Msm. Ne 1, 2).
DmOpa OCTATOMHBIX HANPSTKEHHil 44, Onpenelenne HAaNpPIXEeHHA H
MOCTPOEHUE SMIOPH

eMia g 4.4.1. XapakTepHCTHKON HANPSKEHHOTO COCTOSHHS
L6 IPEBECHHBI CIY;KMT TIOpa HANPSDKEHHWI. DIMopy Hampsixe-
N -1,80 HHI1 CTPOSIT CrieAyIoumM o0pa3oM (cM. yept. 8). Ha ropu3on-
E L2F 1 & TabHOM ocu O — O’ OTKJIAIBIBAIOT OTPE30K B MaciuTabe
S 74 qo006 2 : 1, cooTBeTCTBYIOIMIA TomuMHEe mocku H (cm.uepr. 8a).
S 46 G H3-3a 11epoxoBaTOCTH IIOBEPXHOCTH CJIOEB CYMMa BCEX TOJI-
a L0 0,004  WHMH CI0EB OKA3BIBAETCS HECKONBKO OOJMbIlIe BEIWYHHBI H.
G4 A BTOT HM3JMMIIEK PABHOMEPHO PACIPEACIIIOT MEXAY BCEMH
0 '_”'f |+ g,ga_z 0 CJIOSIMU M OMNPENEIICHHYIO TAKUM 00pa30M MOMPaBKy, PABHYIO
¥ FIARY : I l H e 1g00r 06b1yHO 0,2—0,4 MM, BBHIUMTAIOT U3 3AMEPEHHON TOMLIMHBL
S 0y - P Ny . o' KaKIOro Cilod. IMonyyenHble HOBBIE 3HAYEHMS TOJIIMHBI
x5 1ol 23 6 74P°1NTZ| , 10y CTIOCB OTKNANBIBAIOT B MODSIKE MX HYMEPAIUH Ha OTPeske H.
§ 0,85 04| dgaoz Hzg OPIMHATAX, MPOXOIAUMNX YEPE3 CEPEANHY YHACTKOB OCH
< b ¢ O’ — O’, COOTBETCTBYIOLIUX TOJIMHAM CJIOEB (CM. uepT. 8a
’ a7 muopps 1; 2; . .. ; 12 0603HAYAIOT HOMEPA CJIOEB), OTKIAbI-
d "L BAIOT BEJIMUMHBL JeopMaLmii ¢ .
05t £ Macurrab NpUHUMAIOT CACAYIOMIMIL: | CM OPIHHATHI CO-
- oTBeTCTBYeT nedopMaumu, pasHoit 0,001. Bennuunsr gedop-
03 J MALMM CO 3HAKOM TUMOC (+) OTKIIAABIBAIOT BHU3, 4 CO 3HAKOM
B MHHYC (—) — BBEPX OT rOPM3OHTaNIbHOI ocu O — 0. Ilo
p" 01 | | 0"  TNONyYeHHBIM TOYKAM CTPOST KPHMBYIO € = f; (X).
-0 7 zZ 3 4| X (M3menennan penakums, W3am. Ne 2),
Tonwuna docrku H.mM 4.4.2. B HuxHei uvactu rpapuka (cMm. uepT. 86) Ha
y4yacTKe TOPU3OHTAJIbHOM ocn O 7 — O, a Takke paBHOM
@ — KpUBble HANDSIKeHHH G ¥ AeOpMAIMIL € penuurMHe H B Macmrade 2 : 1, OTKJIAABIBAIOT 3HAYECHUS BbI-
6 — KkpuBas Moy ynpyroctd E. COTHl 00pa3sloB CeKUWM M, yduTHIBasg NMpPH STOM IIMPHHY

npomunoB. Ha opauHarax, NMpoxoAsdlMX Yepe3 TOYKU, COOT-
Yepr. 8 BETCTBYIONME CEPSANHE BHICOTHI KAXIOro o0pas3ia (CM. Yepr.
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86 uudps! 1; 2; 3; 4 Ha ocu O 7 — 0 ”), OTKJIAOBIBAIOT 3HAYSHUS MOXYJIS YIPYroCcTH B Maciurade: 1 cMm
cootBercTByeT 1 - 108 IMa. TTo moiy4eHHBIM TOYKaM CTPosT KpuByio E = f, (x).

4.4.3. Tlo Touke mepeceyeHUs OPOMHATHI KaXIOTO CIOS CEKLMH J ¢ KPUBOM MOIYJISA VIIPYTOCTH
E = f, (x) onpenensiior 3HaueHue E mis naHHoro ciost. [lomyyeHHble 3HaUeHUs E U1 BCeX CIOEB CEKUUU
/ 3aHOCAT B COOTBETCTBYIOILYIO Tpacdy MpoTOKOAA (CM. mpuioxeHue 1).

4.4.4, Hampstxenue (o) B [Ta Beramcasdior no dhopmyne

o=F-¢,
rae E — MOIysb yIpyrocTu JaHHoro ciost B Ia;
€ — mecdopMalus Cos.

BrIuMcieHrE TIPOM3BOIAT ¢ TOYHOCTHIO o 1 - 104 TTa.

3HaK HanpsKeHUi ¢° COOTBETCTBYET 3HAKY Ae(hOpMAaliuM.

IMonyyeHHBIE 3HAYECHUST HATIPSDKEHUI 3aHOCAT B IPOTOKON (CM. MPWIOXeHHe 1).

(Asmenennas penaxumsa, Msm. Ne 1).

4.4.5. 3HaueHMS HAMPSDKEHMI ¢ OTKJIAABIBAIOT (CM. YePT. §a) HA OpAMHATAX KAXIOTO CJIOSA B 3aBH-
CHMOCTH OT MX 3HAaKa BBEPX WJIM BHM3 OoT och O’ — O’ B MacwuTabe: 1 cM cooretrcTyer 2 - 105 IMa. IMo
HaHECEHHBIM Ha Tpaduke TOUKaM CTPOSAT KPHUBYIO G =f; (%) .

4.4.6. Vicxoms U3 yCAOBMI1 PABHOBECHST HATIPSDKCHHI, HYJIEBYIO JIMHHMIO SMMIOPHL MEPEHOCAT M3 MOJIO-
xeHust O — O’ B nonoxeHne O — O ¢ TaKMM pacyeToM, YTOOBI IJIOLIAIH SMIOPHl ¢ Pa3HBIMH 3HAKAMHU
ObpuM paBHEL. TIoNIaAn SMOPEI U3MEPSIOT INIAHMMETPHPOBAHHEM WIH IPYTHM CIIOCOOOM C NMOTPELIHOCTBIO
He 6onee 1 Mm2. COOTBETCTBEHHO HOBOMY TIOJIOKEHHIO HYJIEBOM JIMHUM MEPEHOCAT M KAy HAMPSKEHHIA,
OKoOHYATENIFHO BEIMUMHY HATIPSCKCHHM G OTPEACIISIOT TIO BTOPOIi JIEBOil 1IKaie (CM. uepT. 8a).

JInsg onpeneieHAs MAKCUMATBHBIX HATIPSDKEHUI 1O IHMPHHE TOCKH HEOGXOIHMMO HATIPSIKEHHUS G yBe-
JmanTh B 1,3 pasa.

4.4.7. Hagnmuchk K rpadhmKy ¢ SMIOPOM HAMPSOKEHUI TOKHA COAEPXXaTh MapKy mpoObl, Ha3BaHHe
MOPOJIBI, BIAXHOCTb W[ B MOMEHT B3SITHS TIPOOBI M BJAAXHOCTh W, Mociie BhIAEPKUBAHUSL.



C. 8 I'OCT 11603—73

IIPHIIOXEHHUE 1

Pexomendyemoe
MPOTOKOIJ
ONPEAETICHAS OCTATOYHBIX HANPIKCHHIH
Ipoba BraxHocts W) = % Wr = %
YCTaHOBOUHBIY pa3Mep dg mM. TomnwnHa gockn H = MM
OTCcYeTH M0 MHAWKATODY, MM,
MpU U3MEPEHUH Monayab Hanpsxenue
T WHA [Mepemelenue edopmarus OCTH
Homep cnos ot PeMetlt HAedopman ympyr B CJIOE B
cnost A, MM . . cnost A [, Mm clost, € CJIOST B 5 ,
HayaJIbHOMN KOHEYHOM 1-108 a E 1-10°Ta ¢
JUIMHBI CJIOCB JUIMHBI CJIOCB
4 b
« » 19 r. Toonuce
ITPHJIOXXEHUE 2
Pexomendyemoe
MPOTOKOIJ
onpeJeNeHns MOCHOHHOT0 MOAYJIS YHPYTOCTH
IIpo6Ga . Paccrosinue mexny onopamu [ = MM
° 2 m Monynb Pasmepsl ceuenmst o6pasua, B MM
= 2 s T
- = s - g g = ynpyrocgm E
g 5 = g2 g2 & =2 Ek: B1-10"Ta BbICOTa mIMpHHA
&l 5 = | 88 |2%f | B8 | Ea
3 IS S ~ 8 = 3 s B~
a o % § gé; afééé 52 Fg | mocty- cpen- | BMeC B MecC-
H & B 5 E_ £E E_ 22 SE | memam | o | T cpen- Tax cper-
é ﬁ = = :Q“ ES :Q“ 2ES é‘ = é‘ g | Harpys- obpasua | BME” HAS u3Me- HAS
K1 P peHuA peHHud
« » 19 . Toonuce

(A3menennas penakumsi, M3m. Ne 1, 2).
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. PABPABOTAH U BHECEH Munucrepcrsom Jecnoii npombmieaaocrn CCCP

PA3PABOTYMKHA

B.H. Yroaes, 1-p TexH. Hayk, I'.A. Yuducosa, kaua, TexH, Hayk, T.B. Kysnenosa, H.!. EsnokumoBa
. YTBEPXJEH U BBEJEH B JENCTBUE ITocranoBaennem T'ocynapctsenHoro komarera CCCP no

cranaapram or 22.11.73 Ne 2547
. B3BAMEH T'OCT 11603—65

. CCbIULIOYHBIE HOPMATUBHO-TEXHUYECKHE TOKYMEHTHI

O06o3nauenue HT/I, Ha KOTOpbIEe JaHA CChLIKA

Howmep nyHkTa

TOCT 166—89
TOCT 577—68
TOCT 25336—82

——
NN = N

. Orpanmuenme cpoka JeACTBHA CHATO 1O MpPoTokoay Ned—93 Mexkrocynapctsennoro Cosera mo cTaH-

Japrusanui, MetpoJoran U ceprudukamm (MYC 4—94)

. IIEPEU3JIAHUE (aexa6pb 1998 r.) ¢ Mamenenusmu Ne 1, 2, yreepxaenssiva B mione 1984 r., espase

1989 r. (MYC 9—84, 5—89)



Pemaktop M.U. Maxcumosa
Texaunueckuii penakrop B.H. [lpycakoea
Koppextop C.H. Qupcosa
KowmnriorepHas Bepctka E. H. Mapmembaroeoii

Mz, aur. Ne 021007 ot 10.08.95. Coano B HaGop 19.01.99. IMoamucano B mevats 11.02.99. Veu. neu. 1. 1,40. Yu.-u3n. 1. 0,97.
Tupax 115 3x3. C1891. 3ak. 103.

HUTIK UsparenasctBo cranmaptoB, 107076, Mocksa, Konozesusiit mep., 14.
Ha6pano B Usnarenrcte Ha [IDBM
®umman UTIK WM3natenscTBo cTaHIapToB — THIL “MOCKOBCKHI meyaTHUK”, MockBa, JIsuiuH mep., 6.
IMap Ne 080102


http://files.stroyinf.ru/Index2/1/4294852/4294852303.htm

