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Mertoa HCHbITAHAS KpyTAIIAM MOMCHTOM

Tubes. Twisting moment test method

OKCTY 1909

IHocTranoBienneM TocyZapcTBEHHOr0 KOMMTETa CTAHIAPTOB, Mep MW H3MepuTeabHbix mnpuoopos CCCP or
04.01.67 1967 r. nata BBeleHHS] YCTAHOBJIEHA

01.04.67
Orpanuyenue cpoka JeicTBHS CHATO MO mpoTokoay Ne 7—95 MexrocyaapcTsennoro Cosera mo CTaHIapTH3AIMH,
MeTpoJiornd u ceprudukanun (MYC 11-95)

HacTrosgmmii cranmapt pacrpocTpaHsieTcsl Ha CTaJbHBIE 1IeJIbHOKAaTaHbIe, BOJIOYEHEIE M CBaApHBIC TPY-
Obl M YCTAHABJIIMBAET METOM CTATUUECKUX MCHBITAHUI KPYTIIIUM MOMEHTOM JIJisl OTIpEAeNICHUSI TIPU TeM-
neparypax 15—30°C crueayoouux XxapakTepuCTUK:

a) MOMEHTa IIpeJelia YIpyroctu (yCJIOBHOIO);

0) MOMeHTa mpezesa IIPONOPLHNOHATBHOCTH (YCIOBHOIO);

B) MOMEHTA Ipeaena TeKydecTu ((PrU3nmdaecKoro);

I) MOMEHTa mpeAeia TeKydyecTu (YCJIIOBHOTO);

1) TIPEeIeTbHOTO KPYTSIIET0 MOMEHTA.

[NpuMeHeHne MeTOHa TIpeAyCMaTPUBAeTCsS B CTaHIAPTaX M TEXHWYECKUX YCIOBUSIX, YCTaHABIWBAIO-
IIUX TEXHUYECKUE TPeOOBAaHMSI Ha CTaJIbHBIE TPYOBHI.

1. OIPEJAEJEHNA U OBO3HAYEHUA

1.1. TTpu UCTIBITAHWUU CTAJIBHBIX TPYO KPYTSALLIMM MOMEHTOM TpeAyCMaTpUBAIOTCS CAEAYIOI1e Ompe-
JeJIeHUs] 1 0003HaYeHUsI:

a) pabouas qouHa oOpasua /, MM — JacTh oOpa3ia MeXay yJyacTKaMU IS 3aXBaTta;

0) pacyeTHas 1IMHA OOpasua /, MM — ydYacTOK oOpasua, CIyXalluii Ui OnpeaeaeHus BeTUYUH
nedopmaluii;

B) HApYXHbIA auametp Tpyosl D), MM,

I) TOJILMHA CTEHKU TPYOBI @, MM,

I) ckpyumBalommii MoMmeHT M, H - M (Krc - H), IefCTBYIOIIMI Ha oOpa3el] B JaHHBIM MOMEHT;

€) YroJI 3aKpy4MBaHUS @, B TPaJycax — YroJ OTHOCUTEIBHOTO TMOBOPOTA ITOMEPEUHBIX CEUeHUI Ha
KOHIIaX PaCYETHOM JJIUHBI;

3X) OCTATOYHBIN CIBUT Y — IHIacTU4ecKas aedopmaliys odpasiia Imocie CHITUS TPUIOKEHHOTO CKPY-
YUBAIOIIETO MOMEHTA.

1.2. XapaKTepyUCTUKN CBOMCTB CTAJIbHBIX TPYO, OMNpeaesieMble TIPU UCITBITAHUN KPYTSIIUM MOMEH-
TOM, UMEIOT ClieAylollue 0003HAYEHUs] W OTpeaeIeHUS:

a) MOMEHT IIpejeia YIpyroctu (yCIoBHOIO) MQ05 H - M (xrc - H) — BeaMuMHA KPYTSIIETrO0 MOMEHTA,
IpY KOTOPOM 00pasell MOoJIydaeT OCTaTOYHbBIN caBur, paBHbI 0,05%.

MMpuwmeuanue [lpy HAIMINKM B CTAaHIAPTAX WIM TEXHUICCKUX YCIOBUSAX HA CTATbHBIE TPYOBI OCOOBIX
yKa3aHW pa3penraeTcst OMpeie/IsITh BEITMYNHY MOMEHTA TIpe/iefia YIIPYrocT! (YCIOBHOTO) C MEHBIIMMU JIOITYCKaMU Ha
BEJIMYMHY ocTaTouHOTO crnBura (mo 0,02%). BenmunHa ncmonb30BaHHOTO JIOTyCKa TOJDKHA OBITH YKa3aHa B 0003Haue-

HuM, Harpumep M, ; M, . u T. 1.

H3z0anue ¢ Hzmenenuem No 1, ymeepocoennvim 6 mae 1986 . (HYC §—86).
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0) MOMEHT TIpe/iesia IPOTIOPIIMOHATIBHOCTH (ycioBHOTO) M., H - M KIC - H — BeJMYMHA KPYTSIIETO
MOMEHTA, TIPY KOTOPOM OTCTYIUIEHUE OT JIMHEHHON 3aBUCUMOCTU MEXIY MOMEHTOM M YIJIOM 3aKpyuyuBa-
HUS IO TIOBEPXHOCTU oOpasiia JAOCTUTaeT TaKOW BEJIWYMHBI, MPU KOTOPON TaHTEHC yrja, odpa3yemMoro
KacaTeJIbHOW K KpUBOM AedopMaliii U OCbl0 MOMEHTOB, MPEBbIIIIAET CBOE MEepBOHAYAIbHOE 3HAUEHUE Ha
50%.

llpuMeuanue. [Ipy HAMMUMKU B CTaHAAPTaX WM TEXHUUYECKUX YCJIOBUSIX Ha CTaJbHbIe TPYObl OCOOBIX
YKa3aHMM, paspeliaeTcs ONpeleNsaTh BEJIMYMHY MOMEHTA Mpejea nponopuuoHanbHocty M, , H - M (xrc - H), npu
MHOM JIONYCKE HAa YyBEJWYEHUE YKA3aHHOTO TAHT€HCA yIJla HAKJIOHA KaCaTeJIbHOW.

Benauyuna JOITyCKa B IMpOUCHTaxX JOJIXKHa OBITh YKazaHa B 0603Ha‘-I€HI/II/I, HaIIpuMep: Mnulo’ Mnu25 nT. O.

B) MOMEHT Mpefeia Tekydectu (pusuyeckoro) M, H - M (Krc - H) — HaMMeHbLIasg BEIMYMHA
KpYTSILIEr0O MOMEHTA, TIPU KOTOPOM obOpasel] nechopMupyercs: 6€3 3aMeTHOTO M3MEHEHUSI Harpy3Ku;

I') MOMEHT Tipefiesia TeKydyecTu (YCIOBHOTIO) MOJ, H - M (Krc - H) — BeJMYMHA KPYTSILEero MOMEHTa,
IIPA KOTOPOM 00pa3ell MoJIydaeT OCTaTOYHbINA caBur, paBHbIi 0,3 %.

I1 pumMceEc4yYaHUEC. l_[pI/I HaJIW4yun B CTaHAApTax HWJIM TEXHUYCCKUX YCIOBHUAX HA CTAJIbHLIC prGBI 0COOBIX
yKa3aHI/H7I, paspeIacTCda onpeacIATb BEINYNHY MOMEHTA YCIIOBHOTIO ITPpE€aAcja TEKYYECTU ITPU MHBIX JOITYCKaX Ha BEJIN-
YHUHY OCTAaTOYHOIO CABUTA. Bennunna NCITIOJIb3YEMOTO JOITyCKa AO0JI>KHa OBITh YKa3aHa B O603Ha‘-I€HI/II/I, Haripumep: MO 1
M

0,2°

1) TIpEeAEIbHBINA KPYTALIMiA MOMEHT M , H - M (Krc - H) — BeJIMYMHA KPYTSLIETO MOMEHTA, MpPEJLIe-
CTBYIOLLAS ITOTEPE YCTOMYMBOCTH TPYOBI (CMSITHIO).

2. ®OPMA 1 PASMEPBI OBPA3IIOB

2.1. Ina wcnbITaHUA TpyO KPYTSAIINM MOMEHTOM TIPUMEHSIOT OTPE3KHU TPYO MOJHOTO CEUCHUS.

2.2. MsroroBnaeHne oOpa3loB MyTeM OTPE3KU TPYyO HEOOXOAMMOK MEPHOW IJIMHBI MPOU3BOAAT Ha
MeTaJJIopeXyllleM 000pya0BaHUM.

HeobxogmMo mmpuHUMAaTh MEPHI TIPETOCTOPOKHOCTHA TTPOTUB BO3MOXHOTO M3MEHEHUSI CBOMCTB Me-
TaJuTa 00pa3IoB BCJIEACTBUE HarpeBa MM Hakjemna. [ToBepxXHOCTH 06pa3loB (KpoMe TOPIIOB) MeXaHUIeC-
Kol 00paboTKe He MOoJABEePraoT.

OcTphie 3ayCeHIIBI Ha TOPIIaX 00Pa3IoB, OCTABIIKMECS TTOCIe OTPE3KH, TOJIKHBI OBITh YIAJICHBI 3aITi-
JIOBKOW MM OOTOUKOM.

2.3. K ucrieITaHusSIM He JOIyCKaoT 00pasilbl, MMEIOIINEe Ha TIOBEPXHOCTH pabodeit 4acTh BMITHUHBI,
3a00WHBI W APYTHE MEXaHWYECKUE TTOBPEXKICHMSI.

2.4. HapyxHblii fuaMmeTp 00pa3lioB U3MEPSIOT C MOTPELIHOCThIO He Oosiee 0,1 MM.

2.5. PacueTHast juinHa 0O6pa310B COOTBETCTBYET 0a3e MPUMEHSIEMOTO TEH30METPa U BbIAEPXKUBAETCS C
MOTPEIIHOCThIO He Oosee 1,0 MmM.

ITpumeyanue. [I[pumeHenue pacueTHbIX IJTMH MeHee 500 MM He PEeKOMEHIyeTCs.

2.6. O61Me pasMepsl 00Pa3LOB YCTAHABIUBAIOT 11O YepT. 1.
2.7. s ocyuiecTBieHus: aepopMaliid CKpydrMBaHUS B KOHIIbI 00pa3loB (Tpy0) IMJIOTHO BCTaBJISIIOT
MeTalInuecKue MpoOKHU, MpeaoxpaHstole odpasel] OT CMATUS TIPU 3aKperIeHUM B 3aXBaTaX MallWHBI.
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Yepr. 1

2.8. O0pa31bl MAapKUPYIOT 3a IIpeAeiaMyi pacueTHOM YacTH.
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3. OGOPYIOBAHME JIJI1 UCTIBITAHUI

3.1. B xauecTBe MCIBITATEILHBIX MAIIMH JOITYCKAETCS IIPUMEHSTh MAIIMHBI [IJIsI KPYYeHMSI BCEX CUC-
TeM, obecrieunBamlIne:

- TOYHOCTD MOKa3aHUs BEJIMYNHBI KPYTAIIETO MOMeHTa +1%;

- IUIAaBHOCTh CTaTUYECKOI0 HarpyxkeHus (0e3 ymapoB 1 TOITYKOB);

- HaJlexXXHOE 1IeHTpUpOoBaHUEe oOpaslia U OTCYTCTBUE M3rMOAIOIIUX HArpy3o0K;

- BO3MOXHOCTH IIPMOCTAHOBJICHUSI HATPYXKEHHUsI C TOYHOCTBIO MO OJHOTO HAMMEHBIIETo IeICHUS
IIKaJIbl CUJIOM3MEPUTEIS;

- cBOOOJHOE MPOJOJILHOE TTepeMellleHe OHOTO U3 3aXBaTOB;

- TIJIABHOCTh Pa3rpy3KH.

3.2. Ilpu ompeneneHNN BEJIMYNH IIPEIeIbHBIX MOMEHTOB C IIOMOIIBIO TEH30METPOB WM TOPCUOMET-
POB IIeHa JeJIeHWs MOCAeIHMX He MOoJKHA IpeBhIaTsh 107,

4. IPOBEJEHUE UCIIBITAHU W IMTOJCYET PE3YJIBTATOB

4.1. BenuunHy KpyTSIIEr0o MOMEHTA IPU UCIBITAHMKA OTCUMTHIBAIOT C TOYHOCTBIO IO OAHOTO Hau-
MEHBIIIETO JeJICHUS IIKAJIbl CUJIOU3MEPUTETS.

4.2. Tlpu omnpenesieHUN BEJIWYUH TPeAeIbHBIX MOMEHTOB MCHBITBIBAEMBIX TPYO HATPY3KU JOJIKHBI
cocTaBisaTh He MeHee (0,1 MpUMeHSeMO# IIKaIbl CUJIOU3MepUTesi, Ho He Hike 0,04 oT MakcHMMAaJIbHOM
HArpy3Ky UCIBITATEIbHOW MAIIHBEI.

4.3. MoMmeHT npesiesia ynpyroctu (ycaosHoro) M,
CHOMETPOB CIIEAYIOIINM 00pa3oM.

Bbrunciisitor BeIMUYMHY OCTaTOYHOIO caBuUra (y) B rpaaycax Imo gopmyse

o5 ONPECICIIAOT C IIOMOLIBIO TCH30MCTPOB WUJIN TOP-

= 2K
1,75-Dy°
rae /, — 6a3a TeH30MeTpa, IPUMEHSAEMOTO /Il U3MEPEHHS OCTATOYHOM Ae(popMalMy CABUTA (pacyeTHast
JITMHA 00paslia), MM;
D, — HapyXHBIii TMaMeTp TPYObl, MM;
K — moryck Ha BeTMUYMHY OCTaTOYHOTO CIBUTA, %.

IMonyyeHHBIE 3HAUEHUS OKPYTJISIIOT 10 5.

Ha oGpa3enr mtociie 3aKperyieHusT eTo B 3aXBaTaxX UCIBITATEIbHOM MAITMHBI M HATPYKESHUS KPYTSIITIM
MOMEHTOM, He TIpeBhIaimmM 10% oT oXumaeMoil BeTMIMHE MOMEHTA TIpeiesia YIIPYTOCTH, YCTaHABINBAIOT
TEH30METP.

3aTeM o0pasel] HarpyKaroT MOMEHTOM, COCcTaB/stoInM 70% OT 0XXMAAEMOTO MOMEHTA YIIPYTrOCTH, U
pasrpyxaloT 10 HadajbHOro MoMeHTa. Cleayrolye HarpyKeH!s IIPOM3BOIAT CTYIIEHSIMH, COOTBETCTBYIOIIN-
mu He 6ostee 10% oT oxugaeMoro npeaeabHoro MoMmeHTa. Ilocie Kaxmoii CTyneH! HAarpyKeHUsI IIPOU3BOISIT
pasrpy3Ky J0 HaYaJIbHOTO MOMEHTA C OTIpeIe/IcHeM BeJTMIMHBI OCTaTOYHOTO CIBUTA.

HcmbITanie IpeKpalnaT, KOTIa OCTaTOYHBIN CIBUT TOCTUTHET WM HECKOJIBKO TTPEBBICUT BBIYMCIICH-
HYIO BEJTMYUHY Y.

ITo pe3yabTaTaM UCIIBITAHWM ONIPENEIISTIOT BETNIYNHY MOMEHTA, COOTBETCTBYIONIYIO YCTAHOBICHHOMY
OCTaTOYHOMY CIIBUTY.

B Tex ciyyasix, Korma HeoOX0IUMO YTOUYHHUTH YMCIEHHOE 3HaUECHHE OIpeaeseMoit XapaKTepUCTUKH,
JIOMYCKAETCA UCIMOJIb30BAHUE JTIMHEMHON MHTEPIOJISLIUN.

[IpumMep ompeneneHnss MOMeHTa Mpenena ynpyrocru M.

OOpazenr — tpydOa 51-2,5 MM, HayaJbHas pacueTHas IjvHa U 0a3a TeH3oMeTpa 750 MM, OoXuaaeMbIi
MOMEHT npezena yrpyrocti 2450—2548 H « m (250—260 krc - m).

BenmmumHa ocTaTOYHOTO CIBUTA paBHA

2750 x 0,05

V= s xst - 00
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Hauanbnbiit MomeHT 196 H - M (20 kre - M). LleHa nenenust rensomerpa 10,

IlepByio cTyneHb HarpyxeHust npuHuMaoT paHoit 1760 H - M (180 Krc - M), B majbHEMIIEM Harpyxe-
HHE TIPOBOIAT cTyreHs MU 110 196 H - M (20 Krc - M) 10 Tex mop, IMOKa OCTaTOYHBIN CIBUT JOCTUTAET VTN
HECKOJIbKO TTPEBBICUT YCTaHOBAEHHBIN nomyck 0°50°. Pe3ynbTaTsl UCIIBITAHWM 3aMUCHIBAIOT B Ta0I. 1.

Taonumal

[puokeHHBII MOMEHT, OcCTaToYHBIN CABUT [puokeHHBII MOMEHT, OcCTaToYHBIN CABUT
H - M (ke - M) rmocyie pa3rpy3Ku H - M (ke - M) rocje pasrpy3ku
196 (20) 0 2352 (240) 25
1760 (180) 0 2548 (260) 1°
1960 (200) 0 2744 (280) 2°40’
2156 (220) 10’

ITo pe3yabTaTaM MCIIBITAHUN HAXOAAT BEJIMUMHY MOMEHTA, COOTBETCTBYIOIILYIO YCTAHOBJIEHHOMY OCTa-
TOYHOMY CABUTY. MOMEHT nipesieia ynpyroctu (yciaoBHoro) M, . = 2548 H - m (260 krc - m). HaiineHHblii
MOMEHT YTOUYHSIIOT MYTEM JIMHEWHOW WHTEPIOJISILIUN;

2548—2352 =196 H - M (20 krc - m); 60" — 25 = 35",

Hob6aBounblit MOMeHT (AM) ompenensioT u3 npornopunu 196 H - M — 35

AM — 10,
rae 10° — pa3HOCTb MeXAY BBIUMCIEHHBIM OCTaTOYHBIM caBuroM 0°50” u monyyeHHbIM (1°) mocyie cHATUS
pritoxXeHHoro MomeHTa 2548 H - m (260 xrc - M);

,05

AM = 1%H3+10 =56 H-™m (5,7 krc-m).
IMomyyeHHBIN YTOUHEHHBIM MOMEHT TIpeAesia ympyroctu M, _paBeH M, .= 2548—56 = 2492 H - m

0,05 0,05

(254,3 krc - m).

(U3menennas penakumsi, M3m. Ne 1).

4.4. IorrycKaeTcsl OmpenessiTb MOMEHT TIpeseia yIpyrocTi (YCJIOBHOTO) IO AMarpaMMe MCITBITaHWI
(gepT. 2), MOCTPOCHHOM 1O TAaHHBIM ITTOKA3aHWI CUIONU3MEPUTEIIS MCITBITAaTeIbHON MAIlWHBI (MOMEHT) U
TeH3oMmeTpa (nedopmanus). Maciurad auarpaMMbl JOJKeH obecrieunBaTh cOOTBeTCTBME 1 (MM) ocu abc-
mucc He 6onee 0,1% ot ocrarouHoro casura u 1 MM ocu opauHar He 6ojee 1,0 % oT BeJTMYMHBI OIpee-
JIIEMOTO KPYTSIIIETO MOMEHTA. M

s onpenenenus MoMeHTa M, o BBIYUCTIAIOT BEJIMYMHY OCTaTOYHOTO }
caBura 1o opMmyie, IpUBeICHHON B 1. 4.3.

M3 Touku E, oTcTosieit oT Hayaja KOOpAWHAT Ha PACCTOSTHUU, PaB- /i
HOM BeJIMYMHE 3aJaHHOTO JOITyCKa Ha OCTATOYHBIN CABUT, TIPOBOIAT TIPSI- /
myto EM, napanienbHyto nipsamoii OA. Touka M (nepeceueHue EM ¢ xpu- /
BOI CKPYYMBAHMS) OTPeneIsieT BEICOTY OPAMHATEI, T. €. BEIMIMHY MOMEHTA /
M, 5, OTBEYAIOIIYI0O MOMEHTY TpeJielia YIPYTOCTH TIPU 3alaHHOM JIOTTyCKe /
Ha BETMYMHY OCTATOYHOTO CABUTA. /

4.5. MoMeHT Tipejiefia pomopIOHaIbHOCTH (yCcIoBHOTO) M, otipe- /
JIEJISTIOT C TIOMOIIIBIO TEH30METPOB WJIM TOPCHOMETPOB CIICIYIOIIMM 00pa- 0 E
30M.

sy

Ha o0paserr mociie ero 3akperuieHusl B 3axBaTax MCIBITATETLHON Ma- Yepr. 2
IIAHBI ¥ HATPYXEHUS KPYTAIIMM MOMEHTOM, He TpeBbimanmmmM 10% ot

OXHMIAEMO BeTMIMHBI MOMEHTA TIPE/Ieia TTPOITOPIIMOHAIBHOCTH, YCTAHABTMBAIOT TEH30METD.

Bpemst BBIIEPKKY IO HATPY3KOM IS CHATHUS TTOKA3aHUI Ha KaXIOM CTYIIEeHU HAarpyKeHUs JOJIKHO
COCTaBIISITh He Oojiee 5—7 c.

OGpasel Harpy:KaeTcst KPYITHBIMU CTYITEHSIMU 10 BEJTMYMHBI MOMEHTa, cocTaBisiomero 70% ot oxu-
JIa€MOTO MOMEHTA Mpejiesia MPONOPUMOHATbHOCTH M, . B nanbHeiieM HarpyxeHue NPOU3BOJAT METKUMU
cryreHssMu (AM =5% ot oXXumaeMoro MOMeHTa Tpejeiia mponopiuoHaasHocti). Korma yrimosas nedopma-
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VISt OT HATPYKEHUS TIPY MaJTOl CTYIIEHH TIPEBBICUT B 2— 3 pa3a cpeaHee 3HaYeHMe TTpUpalieHus aedopMaim
(TIpu TOI 3Ke CTyIMeH! Harpy3K1) Ha HaYaJIbHOM JIMHEWHOM YIIPYTOM YJ9acTKe, UCTIBITaHue TIpeKpariator. Ha
YIIPYTOM yJacTKe OTpeAelITIOT CPeIHMI YToJI 3aKpyYNBaHNS Ha MaJTyo CTYIIeHb Harpy>KeHUs W HaliIeHHYIO
BeJIMYMHY yBeTnInBaoT Ha 50% (B COOTBETCTBHMM C 3aJaHHBIM JOITYCKOM).

Kpyrsmmit MoMeHT M, COOTBETCTBYIOIINI TOYKE 3TOM MOIYTOPHOU AeopMaIiiy, KOTOPYIO HAXOISIT
Ha COOTBETCTBYIOIIEM yYaCTKe MaJIOW CTYITEHW HArpy>XeHHs, M €CTh MCKOMasl BeJIMYMHA.

B Tex ciyyasix, Korma HeoOX0IUMO YTOUYHHUTH YMCIIEHHOE 3HaUeHHE OIpeeseMoit XapaKTepUCTUKH,
JIOTIYCKAETCA UCIIOJIb30BAHUE JTUHEMHON UHTEPIIOJALAN.

ITpumMep onpenelleHUsI MOMEHTAa NpeAeJa NPONOPUUOHATBHOCTH
(YCIOBHOTO)

Jomnyck Ha yBeJIM4YeHUe TaHTeHca yriia, 00pa30BaHHOTO KacaTeJIbHOW K KpUBO# Aedopmaliuu ¢ OCblo
Harpy3ok, — 50% ot ero 3HaueHUs Ha JIMHEIHOM yJacTKe.

OOpazenr — tpydOa 51-2,5 MM, HauajbHas pacueTHas IjvHa U 0a3a TeH3oMeTpa 750 MM, oXuaaeMbIid
MOMEHT mpenesia nmponopuroHaaibHocTu 2450 H - M (250 xre - m).

Havanbnbiii moment M _<10% oT oxumaeMoro M_ = 2450 H - wm (250 krc - M) coctaBut 245 H - M
(25 xrc - M) (okpyrneHHo npuHuMaeM 196 H - m (20 krc - M). Moment M, orBevarowiuit 70% ot oxunae-
MOTO MOMEHTa Tpejesa MponopuruoHaabHOCTH, paBeH 1715 H - M (175 Krc - M) (OKpyIJIEHHO MPUHUMAEM
1760 H - m (180 krc - m).

H71s1 oydeHnsT He MeHee YeThIpeX OTCUETOB B YKa3aHHOM WHTepBaJie Harpy30K KPYITHYIO CTYIEeHb
HarpyXeHusl orpeaessiioT no ¢hopMmyie

M-M 1760 -1
M, = i 0 _ 604 96 = 392H-™M (40 krc-™m).

HanbHeiiiee HarpykeHue TMpOBOASIT MeIKuMu ctyrneHsMu mo M = 98 H - m (10 xrc - M) (uto
COOTBETCTBYET MIPUPAILEHNIO BETNYNHBI MOMEHTA He GoJiee 5% OT 0XMIaeMOro M_ ) o 3aMeTHOTO OTKJIO-
HEHMS OT 3aKOHA MPOITOPIHMOHATBHOCTH.

CpenHsis BeTMUMHA TIPUPAIEHNUS] yIla COBUTAa A@Q Ha MaJlyl0 CTYIIEHb MPWJIOXEHHOTO MOMEHTa
M =98 H - M (10 Krc - M) cocTaBJisieT

@3S0 - 098
AP = 5196~ 10"

HaﬁHCHHYIO BCJIIMYMHY ITpUpalliCHUA yTIjia CABUTA A(p Ha MaJIylo CTyYII€Hb ITPpHUJIIOKCHHOI'O MOMCHTA Ha
JIMHEHOM Y4aCTKE B COOTBETCTBUU C YCTAHOBJICHHBIM JOITYCKOM YBC/INMYNBAIOT Ha 50% Hckomas BeamunHa
Ha CTYIICHb ITPUJIOKEHHOI'O MOMCHTA COCTaBUT

100 - 1,5 = 15".

WckoMBbIii MOMEHT, OTBEYAIOLIMI MPeiesTy TPOMOPIUOHATBHOCTH M, , HAXOIST HA OCHOBAHUH TOJTY-
YeHHBIX pe3y bTaroB. st nanHoro ciyyas M, = 2450 H - m (250 krc - m).
HaiineHHbI MOMEHT MOXKET ObITh YTOUHEH METOAOM JIMHEMHOW MHTEePIOJISLIUN

2548—2450 = 98 H - m (10 krc - Mm); 20—10 = 10.

Hob6aBouHblit MomeHT AM, H - M (Krc - M), onpenensitor u3 npornopuuu 98 H - m — 10

AM — ¥,
rae 5” — pasHoOCTb MeXAY 3alaHHBIM YIJIOM cBUra 15° ¥ mojydyeHHOM pa3HOCTbIO OTCUETOB MO TEH30METPY
10" mpu M = 2450 H - m (250 krc - m);

Hon 5
M=98170]:45=49H-M(5K1‘C-M).
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YTOYHEHHBI! MOMEHT TIpe/iesia MPOMOPIMOHAIBHOCTH (YCIOBHOTO) M, cOCTaBIsieT
M = 2450 + 49 = 2499 H - m (255 krc - m)

PesynbTaThl UCMIBITAHUH 3aNTMCHIBAIOT B TA0I. 2.

Taonwuia?

Mowmenr M, H - m IMokazanne PasnocTtb oTcuera Mowmentr M, H - M IMokazanne PasnocTtb oTcuera

(kre - M) TeH30MeTpa* 10 TEH30METpPY (kre - M) TeH30MeTpa* 10 TEH30METpPY
196 (20) 0 0 2058 (210) 3°10' 10'

588 (60) 40' 40' 2156 (220) 3°20' 10'

980 (100) 1°20' 40' 2254 (230) 3°30' 10'

1372 (140) 2° 40' 2352 (240) 3°40' 10'

1764 (180) 2°40' 40' 2450 (250) 3°50' 10'

1862 (190) 2°50' 10' 2548 (260) 4°10' 20"

1960 (200) 3° 10

* llena memeHus WIKaibl TeH30MeTpa 10'.

(A3menennas penakummsi, M3m. Ne 1).

4.6. MomeHT npesiena TekydecTd (pusnueckoro) M. onpenessioT 1Mo guarpaMMe, MOJYYEHHON Ha
WCTIBITaTeIbHOM MalllMHe, eCJIM MacIuTab amarpaMMbl 00eCTieYMBaeT COOTBETCTBHE 1 MM OCH abCIIMCC He
ooiee 0,1 % oT OTHOCUTENIBLHOTO cABMTa M 1 MM ocu opanHaT He 0osiee 1 % OT BEIMYMHBI OIPEAETISIEMOTO
KPYTSIIEro MOMEHTA.

[Tpy MacCOBBIX UCTIBITAHUAX MOMEHT M MOXET OBITH ONPENEIIEH 110 SBHO BBIPAXKEHHON OCTAaHOBKE
CTPEJIKM CUJIOM3MEPUTEIST UCIBITATeIbHON MalllMHbBI, 00YCJIOBIEHHO! nAedopMalmeil oopasia 0e3 3aMeT-
HOTO YBEJIMUEHUS] BEJITMUMHBI MOMEHTA.

4.7. MoMeHT npezesaa TeKydecT! (YCIOBHOTIO) MO,3 OIIPEIEIISIIOT:

- C TIOMOIIIBIO TEH30METPOB IO METOIMKE OIpeAe/IeHIST MOMEHTA TIpeesia YIIPyTOCTH;

- YCKOPEHHBIM METOAOM (IIPY MACCOBBIX MCITBITAHUSIX). DTOT METOM, AA€T BO3MOXHOCTb YCTAHOBUTH
COOTBETCTBUE TTOJTYICHHOUW XapaKTEePUCTUKM MOMEHTa YCIIOBHOTO TIpelesa TeKYy4eCcTH HOpMaM, Mpexyc-
MOTPEHHBIM CTAaHIAPTAMU WJIN TEXHUWUSCKUMHU YCIOBUSIMU Ha TaHHBIN Bua Tpyd. TouHOE 3HAUeHME YCITOB-
HOTO MOMEHTA TIpefiesia TEKYIeCTH 3THM METOIOM He OTPEHeISIeTCS.

CylIHOCTh METOZIA 3AKJIIOYAETCA B ONPENENIEHNN BEJIMYNHBI OCTaTOYHOTO CABUTA IIPU MOMeHTe M, .,
COOTBETCTBYIOLLEM TPEOOBAHUAM CTAHAAPTA WJIM TEXHUYECKUX YCIOBUIA, M COTMIOCTABIEHUN €€ C MTOKa3aTe-
JIeM COOTBETCTBYIOILEH KOHTPOJbHOW TAOJMIIbI.

KoHTponbpHBIE TAGIUIIEI MOTYT OBITH TTOJYYEHBI B pe3y/lbTaTeé BBIYMCICHUS OCTATOYHOTO CIBUTA B
3aBUCUMOCTHU OT 33JJaHHOTrO J0IyCcKa, pa3MepoB TpyObl U 0a3bl TEH30METpA.

ITprMep KOHTPOJIbHO TaOIMIIbI 118 ONpefeeHuss M, , ¢ TOMOLIbIO TeH30MeTPOB ¢ Gazamu 500, 750
u 1000 MM TipuBeieH B TIPWIOXEHUU 1. ’

Ecau mrokazanus TeH30MeTpa TpU 3aJaHHON BeTMYMHE MOMEHTA MEHBIIIE VI PaBHBI TTOKa3aTelIsIM
KOHTPOJIBHO# TaOIUIIBI IJIST COOTBETCTBYIOIIETO pa3Mepa TPyObl, TO UCITBITAHHBIE TPYOBI OTBEYAIOT HEOO-
XOJIUMBIM TPeOOBAHUSIM.

4.8. Jlnga onpenenenus BeTMIMHEI IPEIETLHOTO KPYTSAIIETO MOMEHTA M MCIIBITYEMBIA 00pasel Moj-
BepraioT CKpydMBaHUIO MO ACHCTBHEM TIJIaBHO BO3pPACTAIOIIET0 MOMEHTA 0 TTOTePH YCTONIMBOCTH (CMSI-
TUSI) TPYOBI.

HawnGonpiryio BeTMInHy MOMEHTA, TIPEAIIeCTBYIONIYIO TTOTepe YCTOMUMBOCTH TPYOBI, IPUHUMAIOT 3a
npeaeabHbli KPYyTAIIMIA MOMEHT M .

4.9. lNonydyeHHBIE BEJTMYMHBI KPYTAILINX MOMEHTOB 3aHOCIT B IIPOTOKOJI UCITBITAHUIA, pEKOMEHIyeMast
dopma KOTOpPOTO TaHa B TIPWIOKEHUN 2.

4.10. UcniplTaHne CYUTAETCS HENEHCTBUTEILHBIM:

- TIpM pa3pylieHuW obpasila B 3aXBaTaxX WCIBITATEILHONW MAIIMHBI WM 3a TIpeIejlaMHi pacyeTHOMU
JUTAHBL;

- IpU pa3pylleHnu odOpasia 1mo AedeKTaM METATypTMYeCcKOro IPOM3BOIACTBA (pacciioil, Iy3bIpH,
TUIEHBI U Jp.);

- TIpPU PacKpPBITUM CBApPHOTO 11IBA;

- TIp¥ OOHAPYKEHUH OIIMOOK B TIPOBEACHUM WMCITBITAHWI WJIM B 3aITUCH PE3YIbTaTOB TTOCICITHUX.

B ykazaHHBIX ciyyasiX UCITBITAHME MOXKET OBITh ITOBTOPEHO HA HOBBIX 00paslax Toil e MapThu Win
TUTaBKM.
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ITPUIOKEHHUE 1

KonTtpoabnas Taéanna aias tpyo auamerpom ot 50 no 114 mm

Pasmep TpyObl, MM OcTtaTouHbli cIBUT Ha 0a3e TeH3oMeTpa™
500 MM 750 MM 1000 mm
50,0-2,5 3°25° 5°10° 6°50"
51,0-2,5 3°20' 5°5° 6°40"
59,0-2,5 2°55' 4°20' 5°50°
60,0-2,5 2°50' 4°15° 5°40'
70,0-3,5 2°30° 3°40' 4°50'
Or 74,2-1,6 onn oqn’ oA
10 74.6-1,7 2°20 3°30 4°40
Ot 75,0-2,0 o1t ong ! ongt
10 75,221 2°15 30°25 4°35
75,42,2 2°15' 3°25° 4°30'
Or 76,0-2,5 o1ct o ! o)’
10 77,0:3,0 2°15 3°20 4°30
Or 89,0-2,5 iy iy og
10 89,0-4,0 1°55 2°55 3°50
Or 102,0-3,5 oAnt onn’ onn
n0 102,0-4,0 1°40 2°30 3°20
Ot 114,0-4,0 onnt o1cr o
0 114,0.5,0 1730 215 3

* llena meneHms IKaubl TeH30MeTpa 10"
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ITPUIOKEHUE 2

IIpumepnas dpopmMa NMPOTOKOJIA UCHIBITAHHI CTAJIBHBIX TPYO KPYTSIIHM MOMEHTOM

[

OHPOTOKOJI

Ha MalllMHE MOUIHOCTBIO

WcnwiTanue cTaabHBIX TPYO

TEH30MeTp (TOPCUOMETP)

oeHa OCJICHUA
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