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M E X T OC CUYAOAUPG CTHBETUHTH HUB # C TAHAOAPT

KONECA 3YBYATbIE TAMOBbIX MEPEOAY TArOBOIro NoABUMXXHOIMO COCTABA
MeToabl onpeneneHns M3aru6HON u KOHTAKTHOM YCTaNOCTHOW NPOYHOCTH

Transmission tooth gears of the traction main railway stock.
Methods for determination of bending and contact fatigue strength

Dara BBegeHua — 2019—09—01

1 ObnacTtb NnpUMeHeHus

TpeboBaHus HACTOALLErO CTaHAAPTa PacnpOCTPAHSAIOTCA HA 9BONbBEHTHbIE LMMUHAPUYECKUE BeayLLue
1 BeJoMble npsiMo3ybbie, kKOCOo3ybbie U LIEBPOHHbIE 3ybuaTbie koneca (ganee — 3ybuarble Koneca) unu BeH-
Libl COCTaBHbIX 3yByaTblX KONec, NPUMEHsIEMbIE B TArOBbIX Nepejgayax NOKOMOTUBOB U MOTOPBAaroHHOro noa-
BUXXHOTIO cocCTtaBa.

Hacroswmii ctaHgapT yctaHaBnuBaeT METOAbI UCTIbITAHUIA AnS onpeaeneHus u3rnbHOM N KOHTaKTHOW
YCTanoCTHON NPOYHOCTM 3yObeB 3yOuaThiX Korec.

2 HopMaTuBHbIe CCbISKU

B HacTosiLeM cTaHhapTe UCNOMb30BaHbl HOPMATUBHbIE CCbINKWA HA CreayloLme cTaHaapThl:

FOCT 12.0.004—2015 Cucrema crangaptoB 6esonacHocTu Tpyaa. OpraHusauusa obydenus besonac-
HocTu Tpyaa. ObLme nonoXxeHus

rOCT 12.1.005—88 Cucrema craHaaptoB GesonacHocTu Tpyaa. O6wme caHuTapHO-TMIMEHUYECKUE
TpeboBaHus K BO34yxy paboyen 30HbI

FOCT 12.2.003—91 Cucrema craHgaproB 6ezonacHoctu Tpyaa. ObopyaoBaHue NPOM3BOACTBEHHOE.
O6uwume TpeboaHna 6e30MacHOCTH

FOCT 12.3.002—2014 Cuctema craHaapToB 6esonacHoCcTu Tpyaa. MNpoueccsl Npou3soacTBeHHbIe. Ob-
wme TpeboBaHmsa 6e30nacHOCTH

FOCT 25.507—85 PacqeTbl U UCMbITAHWA HA NPOYHOCTb B MALUMHOCTPOeHUn. MeToabl UCTIbLITAHUA Ha
yCTanocTb NpU 9KCNNyaTauuoHHbIX pexmmax Harpyxerus. Obwme TpeboBaHuA

FOCT 16504—81 Cucrema rocyaapCTBEHHbIX UCMBITAHNI NPOAYKLUMK. VICNBITAHNA U KOHTPOIb KayecTsa
npoaykumn. OCHOBHbIE TEPMUHBI U ONPEAENEHUs

FOCT 16531—83 Mepeaayun 3ybyartbie UUNMHAPUYECKkne. TepMuHbl, onpeaeneHnsa u 0603Ha4YeHus

FOCT 21354—87 Mepepaun 3ybuatbie LUNMHAPUYECKNE 3BONbBEHTHLIE BHELUHEro 3auenneHus. Pac-
YeT Ha NPOYHOCTb

FOCT 23207—78 ConpotusneHue yctanoctu. OCHOBHbIE TEPMUHBI, onpeaeneHnsa n 0603Ha4YeHns

MpumevaHune — [IpuU NONL3OBAHUM HACTOSILMM CTaHAAPTOM UeNecoobpasHo NpoBEPUTL AeWCTBUE CCbINoY-
HbIX CTaHAapToB B MHAPOPMALMOHHON cucTeMe OBLIEero nofb3oBaHUA — Ha oduuuarnsHoM caiite degepanbHoro areHT-
CTBa M0 TEXHUUECKOMY PerynupoBaHnio W METPOSIOrM B ceT MHTEPHET UK No exerogHoMy WHOPMaLMOHHOMY ykasa-
Ten «HaunoHankeHble cTaHgapTbi», KOTOpLIA onyGnMKoBaH NO COCTOAHUIO Ha 1 siHBapsi TEKYLLEro roaa, U no Bbinyckam
€XeMeCAYHOro MHGOPMaLMOHHOrO ykasaTens «HaumoHarnbHble CTaHAapTLI» 3a TEKYLLMiA ro4. ECNu cebiNouqHbIi cTaHaapT
3aMeHeH (M3MeHeH), TO NPU NOMb30BaHUN HACTOALWMM CTaHAAPTOM CNEAYET PYKOBOACTBOBATLCA 3aMeHEHHBIM (U3MEeHEH-
HbIM) CTaHAApTOM. ECnn CChiNoYHbIiA cTaHgapT oTMeHeH Ge3 3aMeHbl, TO NONoXeHUe, B KOTOPOM AaHa CChinka Ha Hero,
NPUMEHAETCA B YacTW, He 3aTparmBaloLLien 3Ty CCbIMKY.

W3paHune ocpuumanbHoe
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3 TepMuHbI 1 onpeaeneHus

B Hacrosiwiem craHpapTe NpUMEHEHbl TEPMUHbLI U onpeaeneHusa B cooreeTcTeuu ¢ NOCT 16504,
FOCT 16531 n NOCT 23207, a Takke cneayoLime TepM1UHbI C COOTBETCTBYIOLMMMU OnpeaeneHusMm:

3.1 u3rmbHan yctanocTHaa NPoYHOCTL: CnocoOHOCTL maTepuana 3yb4yaToro Kkoneca BblAE€PXUBaTh
4108 yuknos Harpyxenus 6e3 pa3pyLIEeHUsi Npu NpeaenbHON U3rnBHON Harpyske Ha 3y6.

n puMmedaHune — MoHATUe «3ybuaTbie Koneca» B paMkax HacTOSLLEro CTaHJapTa O3Ha4aeT, YTO MNOHATUA Beay-
wero u eegomMoro SYG‘-IaTbIX Konec ucnonb3oBaHbl OAHOBPEMEHHO, U OTHOCUTCA KJ'|I060My U3 HUX.

3.2 KOHTaKTHasl ycTanocTHas NPOYHOCTb: CNOCOOHOCTL MaTepuana NPOTUBOCTOATb HAKOMIIEHUIO MO-
BPEXAEHWIA U Nocneayowemy pa3pyLLEeHNI0O NOBEPXHOCTHbIX CNOEB B BUAE AMOK BblKpalUMBaHUS (MUTTUHI)
UK TPELMH NoA AEHCTBUEM NEPEMEHHBIX KOHTAKTHBLIX paboumuX HANpPsHKEHUN.

3.3 npenen KOHTAKTHOW BbIHOCIIUMBOCTU: 3HAYEHUE KOHTAKTHOTO HANPSXXEeHUS1, YCTAaHOBIIEHHOE B CO-
OTBETCTBMU C 6A30BLIM YNUCNOM LIMKIOB HaNPSDKEHUMN.

3.4 meTOoa B3aUMHOWN Harpy3ku: Metoa KOHTPONSA C MCMOSb30OBAHMEM CTEHAA C KNHEMATUYECKON Cxe-
MOMI, COCTOSILLIEN U3 IBYX PEAYKTOPOB.

MpumevyaHne — KOHCTPYKLUS CTEHAA MOXET COCTOSITL U3 MPUBOZHOTO ABUraTENs Ha BXOAE C ANEKTPUYECKUM
reHepaTopoM (UMM TMAPaBANYECKAM TOPMO3OM) Ha BbIXOAE.

4 MeTopgbl onpeneneHust UsSrMbHOM U KOHTaKTHOM YCTanoCTHON NMPOYHOCTH

4.1 TpeGoBaHuA oxpaHbl TPyaAa

4.1.1 OBopyaoBaHue u opraHusaums pabounx MecT nNpu NPOBEAEHUN UCNLITAHUIA AOMKHbI COOTBETCTBO-
BaTb TpeboeaHnam MOCT 12.2.003.

4.1.2 TpeboBaHMA K NPOU3BOACTBEHHbIM NMPOLECCAM NPU NMPOBEAEHUM UCMBLITAHUA AOIMKHLI COOTBET-
cTBoBaTh TpeboeaHuam MOCT 12.3.002.

4.1.3 Tpe6GoBaHua k BO3ayxy pabouert 30Hbl A0IMKHbI COOTBETCTBOBATL TpeboBaHusim MOCT 12.1.005.

4.1.4 Mepea Ha4anoM UCMbLITAHUI NEPCOHA, OCYLLECTBISAIOLLMIA X NPOBEAEHNE, AOIHKEH NPOXOAUTL 00yye-
HWe No oxpaHe Tpyaa B opMe NpoBeAEHUA COOTBETCTBYIOLLErO MHCTPYKTaxa B cooTeTcTBumn ¢ FOCT 12.0.004.

4.2 Tpe6oBaHUA K YCNIOBUAM NPOBEeAESHUA UCNbITAHUN

4.2.1 NcnbiTaHnst 4OMKHbI NPOBOAUTL B MOMELLEHUAX, UMEIOLUX OCBELLEHHOCTb HA pabounx mecrax
He meHee 400 nk, 06opyAOBaHHbLIX CUCTEMON BEHTUIALMKU U OTONNEHMA, Npu TemnepaType ot 15 4o 30 °C u
OTHOCUTENbHON Bna)xHocTtu ot 30 no 60 %.

4.2.2 MNepen npoBeaeHUEM UCTbITAHUI 3yG4yaToe KOneco AOMKHO ObiTb BbliAEPXAHO B NOMELLEHUH, B
KOTOPOM ByayT NPOBOAUTHL UCMBLITAHUA, HE MeHee 4 .

4.3 TpeGoBaHuA K cpeaCTBaM KOHTPONA

4.3.1 Mpwu onpeaeneHun U3rnGHON yCTaNOCTHOW NPOYHOCTU UCNONL3YIOT YHUBEPCANbHLIE UCTIbITATENb-
Hble MaLLUKHbI (CTEHABI), OTBEYaloLMe creayowmm TpeboBaHnaAM:

- MakcuMarnbHasa amnauTyaa AMHaMU4eckow Harpy3km — He MmeHee 600 kH;

- npeaen gonyckaemoun norpeLwHoCTU Harpy3ku — He 6onee + 3 % OT 3MepsieMoli BENUYMHbI.

Mpu npoBeaeHUU UCMBITAHWI C UCMONb30OBAHMEM YHMBEPCANbHOW UCNLITATENbHOW MAaLUMHBLI cneayet
YUYUTBIBATH crieayloulee:

- KOHTPOJIb Harpy3kn OCYLLECTBAAIOT C UCNOMb30BAHUEM LUTATHBLIX CUIION3MEPUTENBbHBIX YCTPOICTB, KO-
TOPbIMW OCHALLEHA UCTIbLITATENbHAA MALLMHA;

- UCMbITAHUSA MPOBOAAT NPU 3HAKONOCTOAHHOM ACUMMETPUYHOM LMKNE HArpy>XXeHWn ¢ MUHUMAINbHBLIM
K03(phULIMEHTOM aCUMMETPUM LMKNA, AONYCKAEMbIM MO YCNOBUSIM YCTONYUBOW paboTbl MaLLMHBLI.

4.3.2 Ina npoBeaeHNA NCMbITAHUIA HA KOHTAKTHYIO YCTanOCTHYIO NPOYHOCTL 3yObEB UCNONL3YIOT MaLLK-
Hbl AN UCNBITAHWUIA HA KOHTAKTHYIO YCTaNOCTb UK MALLMHBI ANA UCNLITAHWIA HA TPEHWE N U3HOC. UcnbiTaTenb-
Hble MaLLMHbI (CTEHABI) AOMKHbI YAOBMNETBOPATL Cneayowmm TpeGoBaHnam:

- MOrPELLHOCTb (bUKCaLMn MOMEHTA paspyLleHnA He A0MKHa npesbiwaTb 0,5 % 3HavYeHna namepaemon
BEINNYUHDI;

- CyMMAapHasi NorpeLHOCTb HOPManbHOW Harpy3skn P He AosmkHa npesbiwatb 3 % 3Ha4YeHua uamepse-
MO BEMUYMHbBI AT BCEX CXEM Harpy>XeHus;
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- CyMMapHasi MOrpeLlHOCTb KacaTenbHOW Harpysku, MOrPeLHoCTb 3aAaHHOro koadpduumeHta npo-
CKanb3blBaHWUS U MOFPELLHOCTb 3a/1aHHOM YaCTOThbl HarpyeHus obpasua He A0MKHLI NpeBbIWaTh 5 % 3Hadve-
HUS U3MEPSIEMON BESNTUYMHDI;

- NOrpeLUHOCTb 3alaHHON TEMNEPATYPbl UCTILITAHUI HE AO0MKHA npeBbiwaTb 5 °C;

- [OJDkHa ObIThb peanu3oBaHa OAHa U3 CreAyIOLLUX CXEM HArpyXXeHus kadeHus obpasuos: kayeHue 6e3
NpPOCKanb3bIBaHWSA, KAYEHUE C NPOCKArb3blBAHMEM, KQ4eHUe C BHELLHEN KacaTenbHOW Harpy3kon;

- [OIPKHA ObITb aBTOMAaTMYECKas 3anuchb (PerncTpaumns) MCNONMHUTENBHOTO PEXUMA HarPyXKeHUs;

- cneayeTt KOHTPONMPOBaTb NOCTOSIHCTBO TeMNepaTrypbl UCMbITAHUM;

- HeobxoaAuMOo obecneunBaTb NOCTOSIHCTBO MOAAYU CMA30YHOIO Marepuana;

- JOIDKEH ObITb PEXMM aBTOMAaTUYECKOrO BbIKITIOYEHUA MPU PE3KOM (MPEBLILLIAIOLLEM YCTAHOBIEHHYIO
BblLLE CYMMAapPHYIO NOTrpPeLLHOCTbL HOPMAarnbHOW UMK KacaTernbHOW Harpysku) yBenuyeHun nmbo yMeHbLUEHUN
Harpy3ku Unu npy NpekpaLLeHMn noga4ym CMa3ouHoro Matepumana;

- DOIDKHO OblTb aBTOMATUYECKOE BLIKIMIOYEHUE NPU BO3HUKHOBEHMM AedeKTOB (TPELUWH, BbiKpalLMBa-
HuA) paboueli noBepxHoCcTU obpasua.

MpumeyaHus

1 B cnyyae HEBO3MOXHOCTU aBTOMaruyecKoi perucTpaLm UCNONHUTENBHOrO peXuMa HarpyXeHus fonyckaercs
ero py4Has peructpaums B XypHare KOHTporisl, popMa KOToporo npusefeHa B NpunoxeHun A.

2 [onyckaeTcs nepmognyeckoe OTKIMIOYEHNE MaLlLUHBI BPYUHYIO TS BLISIBIIEHUS MOMEHTa BO3HUKHOBEHUA iledekTa
BU3yanbHbIM METOAOM, €CMN OTCYTCTBYET BO3MOXHOCTb @BTOMAaTUYECKOrO BLIKITIOYEHHUS.

4.3.3 Cmaska npu ucnbiTaHUSX AOSDKHA COOTBETCTBOBATbL CMa3ke, OnpeAesrieHHON TEXHUYECKOW AOKy-
MeHTaLMen Ha aKkcnnyaraumio 3ybuaroro koneca.

4.3.4 VicnbiTaTtenbHble MaLLMHbI (CTEHABI) AOMKHBLI ObITb aTTECTOBAHLI B MOPSAKE, YCTAHOBIEHHOM Ha-
LMOHaNbHbIM OPraHoM, B BEAEHMU KOTOPOIO HAXOASATCHA BOMPOCHI METPONOrMYeckoro o6ecneyeHus™.

4.4 OnpegeneHne N3rMOHON yCTaNIOCTHON NPOYHOCTH

4.4.1 OOwume TpedGoBaHus

4.4.1.1 VcnbiTaHnsa no onpeaeneHuio M3rnbHOM yCTanoCTHOW NPOYHOCTU NPOBOAAT Ha 3ybuaToM konece
NyTEM Harpy>xeHus napbl 3yObeB.

Mpu ucnbITaHUAX ONPEeAEensoT MaKCUManbHOE HanpshkeHue, NP KOTOPOM HE NPOMCX0AUT u3noma 3yba
3a BpeMs nNpoxoxaeHnsi 6asbl MCMbITaHUNA.

4.4.1.2 Onga 3y64yatbix Konec NOABUXXHOIO COCTaBa, JKCMIyaTUpyemoro co ckopoctammu 160 km/u u
bonee, AONYCKAETCH NPOBOAMTL UCNBLITAHUA HA M3rMOHYIO YCTAnoCTHYIO NMPOYHOCTL HA peaykTope B cbope
METOA0M B3aUMHOI Harpy3ku.

4.4.1.3 Basa uCTbITaHWil ANs ONpeaeneHnst N3rmbHON yCTanoCTHOM NPOoYHOCTU — 4 - 108 Luknos.

4.4 1.4 MNpeaBapuTenbHO paccHnTaHHOE AonycKkaemMoe MakcuMarnbHOe HanpsbkeHue (npeaen BbIHOCK-
BOCTU Npu n3rnbe), COOTBETCTBYIOLLIEE NPOXOKASHUIO BA30BOr0 YMCIIA LIMKITOB HArpy>XeHWUIN, oNpeaensioT Ans
Kakgoro Buaa 3ybuaTbix KOnec B 3aBUCUMOCTU OT KOHCTPYKLIMM KOrieca u cnocoba TepMuyecKon UM XMmMmmko-
Tepmuyeckon obpadotku no MOCT 21354 (npunoxkenue 1, pasaen 4, Tabnuupbl 14—17).

4.4 1.5 PaccrosiHme OT BepLUMHbl 3y6a A0 TOUKM NPUMOXKEHUSI HAarpy3ku (NOsoca KOHTAKTa) AOMDKHO Ha-
X0AUTLCA B Mpeaenax ot 2 40 5 MMm.

4 .4.1.6 BenuunHy MakcuMarnbHON PaCYETHOW HArpy3kn NnpuHUMaloT B cooteeTcTeum ¢ FOCT 21354 (npu-
noxenue 1, pasaen 4) no npeaeny BbIHOCNUBOCTU B NYNIbCUPYIOWEM PEXUME, COOTBETCTBYIOLLIEM 3KCNIya-
TaLUOHHOW paboTe TAroBOro NPMBOAA, C HArpy3KOW, U3MEHAIOWENCA OT MUHUMANbHOTO 40 MAaKCUMAaJSIbHOIO
3HaYeHUA 3a KAKAbIW LMK 3auennenns 3yobes.

MpumeyvaHne — Pexumbl HarpyxeHus onpeaenstoT no NOCT 21354 (npunoxenue 10), ncxoaa U3 ycnoBuid
aKcnnyartaLum 3ybuaroro Koneca.

4.4.1.7 NcnbiTaHus K0co3yObix 3yb4aTkiX Konec npoBoagAT ¢ UCMOMb30BaHWEM cneunanbHol (NPodusb-
HOIM) OCHACTKHU.

4.4.1.8 Pekomengyemasa cxema Harpy>xeHusi npsamo3yboro koneca no cxemMe NpUNOXEHUsT Harpy3ku K
NOBEpPXHOCTU 3yba npuBeseHa Ha pucyHke B.1 npunoxeHus b.

4.4.1.9 NcnbiTaHMsaAM NOABEPraloT He MeHee NsATu nap 3ybbes, BbIOPaHHbIX PABHOMEPHO MO NEPUMETPY
Koneca.

* Ha Ttepputopun Poccuiickoii ®epepauuu aeicteyet FOCT P 8.568—2017 «locygapcTBeHHas cuctema obecne-
YeHus eUHCTBa U3MepeHnid. ATTecTalms ucnbiTaTensHoro o6opyoBaHuUs. OCHOBHLIE MONOXEHUS».
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4.4.2 NMopanok npoBeaeHUA UCNbITaHUN

4.4.2.1 Koneco yCTtaHaBnMUBalOT Ha CTOMN UCNbITATENbHOW MAaLUMHbLI B CMeLuanbHOM NPUCNOCOBneHum
(KOHCTPYKLIUS KOTOPOro pa3pabarbiBaeTca UHAUBUAYANLHO U 3aBUCUT OT TUNA UCbITATENbLHOM MaLuMHbI). Ha-
rpy3Ky Ha 3y0 OCyLLECTBMSAIOT Yepes NpUXMMHOE YCTPONCTBO, o6ecneumnBaloLLee ee NpUroXXeHue B COOTBET-
cTBUMU C pucyHkom 5.1 npunoxenusa b. KoacpduumeHT acumMmeTpumn AMHaAMUYECKON Harpy3ku He meHee 0,1
(3aBUCKMT OT TMNA UCNbITATENbHOMW MALLUHbI).

4.4.2.2 /icnbiTaHnsa NPpOBOAAT C NOCNEA0BaTENbHLIM NPEBbLILLIEHMEM MAaKCMMarbHOW PacYEeTHOM Harpys-
kn (cm. 4.4.1.6) ¢ untepsanom 10 % merogoM, ycraHoeneHHbiM B FTOCT 25.507 (nyHKT 4.5), A0 NOMOMKMK
3yObeB unu A0 NpoxXoxaeHus umy 6a30BOro YMCNa LMKNOB Harpy>eHuii ¢ NocTpoeHueM Kpueon Benepa, no
KOTOPOW ONpeaensioT M3rnbHylo yCTanoCTHYIO NPOYHOCTb.

4.4.2.3 lMony4yeHHOe B pe3yrnbrate MCNbITaHUI 3HAYEHUEe MaKCUMarbHOrO HanpsbkeHusl CPaBHUBAIOT C
PacCYETHON BENWYMHON, ONpeaeneHHon no 4.4.1.4. MonyyeHHoe hakTUYECKOE 3HAYEHNE HAMNPSDKEHUS JOIDKHO
npeBbIlLIaTh pac4ETHOE 3HAYEHNE.

4.4.2.4 3ybuartble koneca, NpoLLeALLmMe KOHTPONLHOE YMCNO LMKNOB 6e3 paspyLLeHust U nnacTuyeckux aedop-
MauuMil Npu Harpy3ke, NPeBbILLAIOLLEN MaKCUManbHYKO paCYETHYIO Harpy3Ky, CHUTAIOT BbiAEPKABLUMMU UCTILITAHUS.

3ybBuaTble Korneca, NpoLUeaLIMe KOHTPONbHOE YUCHO LMKIOB, UMEIOLME Pa3spyLLEHUSI U MacTUYeckue
aedopmanum, Bpakytor.

4.5 OnpepnerneHne KOHTAKTHOW YyCTarlOCTHOW NPOYHOCTH

4.5.1 MNpu onpeaeneHnn KOHTaKTHOW YCTanioCTHON NPOYHOCTU 3yB4aTbiX KONEC yCTaHaBNUBAIOT MakK-
cUManbHOe aonyckaeMmoe HanpsbkeHue, MIa, npu KOTOPOM Noa AeNCTBUEM NEPEMEHHBIX KOHTAKTHBIX Ha-
rpy3oK He npoucxoanT obpasoBaHue NOBEPXHOCTHLIX AedeKkTOB HA o6pa3Le 3a Bpems NpoxoXaeHusi 6asbl
UCMbITaHWUI. PacueTHylo BENMuKnHy 3TOro HanpsbkeHus onpegensior no FOCT 21354 (npunoxenue 1, noa-
pasaen 3.2).

4.5.2 NcnbiTaHust NpoBoAsiT HA 06pasuax, U3roToBreHHbIX U3 MaTepuana 3ybuyaTtoro koneca u TepMmo-
06paboTaHHbIX N0 COOTBETCTBYIOLLEH TEXHONOIMM U3roToBneHns 3ybuaroro koneca, obecneumsatoLLei Teep-
JOCTb U CTPYKTYpPY Mo rnyduHe obpasua, nAEHTUYHOro 3yb4aTbiM Konecam U LWeCTEPHAM.

OGpasupbl (hopma U pasMepbl) UFOTABNUBAIOT C YYETOM KOHCTPYKLUW NPUMEHAEMOTO UCTbITAaTENbHOIO
obopyaoBaHus.

4.5.3 Ba3a UCTbITAHWI HA ONPeENeHne KOHTAKTHOI YCTanoCTHON NPOYHOCTH 3ybkeB konec — 108 uu-
KJIOB UCTMbITAHWMN.

4.5.4 [Ina HasHaA4YeHUA PEXMMOB HArpy>KEHUs! NPU UCMBLITAHMAX ONPEAENAIOT PACYETHYIO KOHTAKTHYIO
YCTanoCTHYIO NPOYHOCTL 3y6beB B cooTBeTCcTBUM C FTOCT 21354 (npunoxenue 1, pasaen 3).

4.5.5 [Ina ucnbiTaHWi NO ONPEAENEHUIO KOHTAKTHOW YCTanoCTHON NPOYHOCTU Matepuana 3yb4aroro ko-
neca pekOMeHJyeTcsl MICNONb30BaTh OAHY M3 TPEX CXEM HArpy>XeHusl, B 3aBUCMMOCTU OT KOHCTPYKLMUM Npume-
HSIEMOI0 UCNbITATENBHOMO 06OPYA0BaAHUSA:

- KayeHue 6e3 npockanb3biBaHUsi (CM. PUCYHOK 1);

- KayeHue C NpoCcKanb3biBaHMEM (CM. PUCYHOK 2);

- KayeHue C BHeLWHeW KacaTenbHON Harpy3Kkou (CM. pUCyHoK 3).
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a) cxema HarpyxeHus

1 — o6pasel, 2 — KOHTpTena; 3 — NpUBOAHLIE AneMeHTbl; dy, dy, dg (dq = d,) — AnameTpbl paboyeit YacTu KOHTPTeN 1 oBpasua, Mwm,
04, 0y, O3 (04 = ®,) — YITIOBbIE CKOPOCTU KOHTPTEN 1 o6pasLia, pag/c; ny, Ny, Ng (N4 = n,) — YactoTa BpalleHWst KOHTpTen 1 obpasyia, MuH";
V4, Vo, V3 — OKpyXHble ckopocTi paboydeit yacTi koHTpTen u o6pasua, M/c; 04, O,, O3 — UeHTpLI BpaljeHns o6pasua
W KOHTPTEN; P — HopManbHasa Harpyska, H

z A T

|
-

GZ max

-
g

~Y

©0) LMK HanpsXeHWI

G, — HOpMaribHOe HamnpskeHue B 30He koHTakTa, MMa; 6, — MaKkcumaribHoe HanpsikeHue B 30He KoHTakTa, MMa;
T, — Nepuoa uuKna, ¢, t — NPoACIKUTENBHOCTL Lika

PucyHok 1 — KauyeHue 6e3 npockanb3biBaHUS
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a) cxeMa HarpyXeHus

1 — obpasel), 2 — koHTpTena; 3 — NPMBOAHLIE areMeHThl; dy, dy, dg (dq = d,) — anameTpbl paboyeil YacTi KOHTPTeN 1 obpasua, MM,
0y, 0y, O3 (04 = m,) — YITIOBbLIE CKOPOCTU KOHTPTEN 1 o6pasua, pag/c; ny, ny, ng (N4 = Ny) — YacToTa BpalleHUs KOHTpTeN 1 obpasua, munt
V4, V5, V3 — OKpyXHble ckopocTn pabodeli YacTn koHTpTen u o6pasua, M/c; O, O,, O3 — LeHTpbl BpallyeHns obpasLa n KOHTPTeN;
P — HopmanbHasa Harpyska, H

»l
>

GZ max

-
-t

~Y

6) UMK HanpsSXeHUn

6, — HOpMarnbHoe HarnpsXXeHue B 30He KoHTakTa, MMMa; 6,,,,, — MakcumarnbHoe HanpsxxeHue B 30He koHTakTa, MMa;
T, — nepuoa uvkna, ¢; t — NPOAOMKMUTENBHOCTb LKA

PucyHok 2 — KadeHune ¢ npockanb3blBaHUEM
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a) cxemMa HarpyxeHus

1 — o6paseL, 2 — KOHTpTeNa, 3 — NPUBOAHOW areMeHT, d,, d,, d3 (d4 = dy) — AnameTpbl paboyeit YacTu KOHTpTenN 1 obpasua, MM,
04, 0y, M3 (04 = 0,) — YITIOBbLIE CKOPOCTU KOHTPTEN U 06pasua, paa/c; ny, Ny, N3 (N4 = ny) — YacToTa BpalleHUsa KOHTpTeN 1 obpasua, MuH;
04, Oy, O3 — UeHTpbI BpaLLeHns 06pasLoB 1 KoHTpTen, T — kacaTesibHas Harpyska, H; M, — TopMosHoi MomeHT; T = P (0,02—0,05);

P — HopMmanbHas Harpyska, H,

Cake A

Ty

o-:-)KB. max

6) LUMKN HanpaxXeHui

ks — HaMPSXEHNe B 30HE KOHTaKTa, MMa; Ogyg oy — MaKCUMAINbHOE HanpsxkeHue B 30He KoHTakTa, MMa; T, — nepuoa uukna, ¢;
t — NPOAOIKUTENBHOCTB LWKNa, ¢

O3

PucyHok 3 — KayeHue c BHelLHel KacaTenbHOW Harpy3Kow

4.5.6 BbIOOp MMHMMATbLHOTO Konu4yecTsa 06pa3suoB Ans ucnoirainii — no NOCT 25.507 (npunoxeHue 2).

4.5.7 Npegen KOHTaKTHON BbIHOCAMBOCTU ANA NOATBEPXKAEHMSA CTOMKOCTU MaTtepuana Ha UCTUpaHue Ha
OCHOBaHUW UCCreaoBaHMsA BbIOPAHHOIO KonuyecTsa o6pasLoB ONpeaensoT No NOCTPOEHHON B norapudmu-
YECKMX KOOpAMHAaTaX KPMBOW KOHTAKTHOWN yCTanocTu.

MpumevyaHne — OppuHaTel — HanbonblUMe 3HAYEHUS HaNpsDKeHUA umkna, abeymcebl — norapudmbl Yncen
LIMKNOB [0 pa3pyLUeHus.

4.5.8 [Ina noaTBepaeHusa onpeaeneHHoro no 4.5.7 npegena KOHTakTHON BbIHOCIMBOCTU, XapakTepuUsyio-
LLEro KOHTaKTHYK YCTarioCTHYIO MPOYHOCTb, AOMOMHUTENBHO UCTILITLIBAIOT B MHTEPBAre HanpsbkeHuin ot 95 go
105 % OT BenMUUHbLI Npeaena KOHTaKTHON BbIHOCIMBOCTU HE MeHee Tpex 00pasuoB, NPUYEM HE MEHEE ABYX U3
HUX HE JOIDKHBI MMETb NOBPEXKEHMI MOBEPXHOCTHOTO COsi 10 AOCTWMXKEHUS GA30BOr0 YMCHA LIMKIIOB HArPY>KEHWIA.

Hanuuue noBpexaeHus NoBepxHOCTHOrO Cros onpeaensoT Bu3yansHo nubo ¢ NoOMOLLbI nNprubopos ¢

TOYHOCTbIO 0,5 %.
4.5.9 Mpu onpeaeneHnn npeaenoB BbIHOCNMBOCTU KPUTEPUEB paspyLLEHUS HEOOXOAUMO Hanuuue Kak

MWUHUMYM OOHOTO U3 NEpPeYNCEHHbIX HE4OCTaTKOB:
- YCTanoCTHble TPeLMHbI, BOSHUKAIOLME Y KOHTYpa NATHA KOHTAKTa Ha KOHTAKTHOW NOBEPXHOCTH;
- HEeckonbko (bonee 0aAHOWN) AMOK BbIKPALLUMBAHUS HA KOHTAKTHOW NOBEPXHOCTH;
- €4UHWYHOE BblKpaluMBaHMe gMameTpomMm, npesbiaowmm 50 % manon nonyocu NATHA KOHTaKTa.
4.5.10 B cny4yae pa3spyLueHus AByx ob6pa3sLIoB U3 TPEX UCMbITAHWUS NPUOCTaHABNMUBAIOT, pe3ynbTaTbl UC-
NbITAHWIA CYMTAIOT OTPULATENbHbLIMM.

4.6 NMpaBuna opopmreHns pesynbLTaToB

Mony4eHHble B NPOLECCEe UCMbITAHUW PE3ynbTaThbl 3aHOCAT B NPOTOKOM UCMbITAHUN, PeKOMeHAyemas
¢hopma KOTOPOro npuBeaeHa B npunoxxeHun B.
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MpunoxeHue A
(pekomeHayemMoe)
KypHan KoHTpons 3a npoBegeHUeM UCNbITAHUN

B HacTosALLEeM NPUIOXEHUN NPUBEAEHa (hopMa XypHana KOHTPONS 3a NPOBEAEHNEM UCTIbITaHUIA.

OO6beKT UcnbITaHUI

(HauMeHoBaHWe, 0603HaYeHe, NPEANPUATUE-U3rOTOBUTESNb, MapKa CTanu, BUA TepMooBpaboTKu
1 YNPOYHSIOLLeii HakaTK1 NPoUIMpOBaHHBIMU POrMKamm)

Llenb ucneltaHuia

HaTa ncnblTaHuii:
Ha4yano UcnblTaHun

KOHEL, ucrnbiTaHui

YCroBust UCMbITAHWA:
TUN (BMA) HarpyxeHus

YacToTa HarpyxXeHud

TeMnepartypa un BraXXHOCTb

Obpasey,
(Homep oBpasua)
McnblTaTensHaa MalivHa:

Twun Ne

MHdopmauyns ob aTTecTtauymm

OTMETKN O KOHTpOIe KonnyecTBa LMKITOB UCTbITaHUA

Homep Hata v Bpema Uneno uMKnos CocToaHue obpasLa
obpasya KOHTpons (paspyLweHve, obpasoBaHue MUKPOTPELLUNH)
1 2 3 4

HOAHVICVI cneynanucToB, NPOBOAUBLUNX UCMBITAHUA

(MHUYManel, amMunusa, NoAnuck)
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MpunoxeHve b
(pekomeHayemoe)

CxeMa NpUIOXKEeHUA Harpyskm K 3ybyatomy Kosiecy nNpu McnblTaHMAX Ha onpegeneHune
N3rMBGHON YyCTa/IOCTHOMW MPOYHOCTU

Ha pucyHke B.1 npefcTaBneHa cxema MpUIOXeHUs1 Harpy3ku kK 3y64aTomy Kosecy.

3axum
nynbcaropa

3axum
nysbcartopa

PTax — pacueTHas guHamunyeckas Harpyska; LH— anuHa o6ueit Hopmanu 3y6yaTtoro Koneca

PucyHok B.1
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MpunoxeHue B
(pekomMeHayemoe)
dopma NpPOTOKONa UCNbITAHUNA, O(POPMIIAEMOro UCMbITATESIbHLIM LIEHTPOM
B HacTosLeM npunoxeHun npveegeHa popma NpoTOKONa UCTbITaHWA.

NenbiTaTenbHblid LeHTp

(nonHoe HavmeHoBaHWe)

YTBEPXIOAIO
OTBETCTBEHHbIN 3@ UCTIbITaHUSA

HaumeHoBaHMWe UCTbITaHUA

noanmco UHULUMane!, haMunus
« » 20 r.
MPOTOKOIJ NCMbITAHUN

BWUA, UCTbITAHUIA

o6o3HavyeHne N HaumeHoBaHWe o6bekTa

Ne L X —X—X
Homep ULl — nopsigKkoBbI HOMep — rof

HcenbiTatenbHblid LeHTp (ML)

06o3Ha4YeHne n HaumeHoBaHue UL, nposoaunBLUEro UCMbITaHWA

B nepuog c no

npoeen

BUA UCTIbITAHUIA
3yb4aToro Koneca

o603HaueHWe, HaMMeHoBaHWe MPeANpPUATUA-U3rOTOBUTENS, Mapka CTanu, BUa TepMooGpatoTku
M YNpOYHSOLLel HaKaTKu NpogUIMPOBaHHBIMU PONUKaMK

Ha COOTBETCTBUE TPEGOBaHVIFlM

0603HauYeHe HOpPMATUBHOrO AOKyMeHTa, HoMepa NyHKTOB

B COOTBETCTBMMN C METOAMNKOIN UCTbITAHWIA

HauMeHoBaHMWe U 0603HauYeHne MeToANKN (METOAUK) UCTIbITaHUIA (NPOBEPOK)

KonnyecTBo UCNbITyeMbIX obbeKkToB

MAEHTU(MKALMOHHbIE (3aBOACKUE) HOMepa 06bEKTOB

Hata(bl) nony4yeHns oOLEKTOB Ha UCMbITAHUS

YcrnoBusa n Mecto npoeeaeHnA UcnbITaHWK

MapaMeTpbl Harpy>XXeHWsi, Y4acToTa LMKITOB HarpyKeHus

Yucno LMKIoB A0 paspyLUeHNUs 3yG4aToro koneca Uiu 40 KOHLa UcneITaHuii

CeefieHust 06 Mcnonb3oBaHHLIX NPU NPOBEAEHUU UCTILITAHWIA UCMbITaTeNbHOM 0BopyaoBaHUM U cpefcTBax U3MepeHuit
npeacTaBneHsbl B Tabnuue 1.

PesynkTraThl UcnbITaHWi npuBedeHbl B Tabnuue 2.
HanMeHoBaHWe UcnbITyemMoro o6bekTa

10
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Tabnuya 1 — CeefeHuda o6 ncnonb3oBaHHBIX UcnbiTaTensHoM obopyposanuu (MO) n cpepctBax namepenuii (CH)

OCHOBHble TeXHUYeCcKne xapakTepucTukn
Ne HaumeHoBaHWe BUZa UcnbITaHWN HaumeHoBaHue, TMN (Mapka) N0, ceegeHna o6 atTectayum MO 1 noeepke
o 1 (unu) onpeaensemMon 1 HoMmep (3a59p,oKoV| unm CW (Homep 1 AaTa Bblgayu aTrecTaTa Unu
XapakTepucTUKK (NapameTpa) WHBeHTapHbI) WO n CH npoToKosa atrecTaumm, CBUAETENLCTBA,
NnepuoANYHOCTL aTTecTaLyn, MoOBepKN)
1 2 3 4

Tabnuya 2— PesynbraTbl UCMbITAHUA

HopMaTuBHbLIA JOKYMEHT, 3HaveHue napameTpa

KoHTponupyemas EamHuua ycTaHaBnumeatoLuii TpeboBaHns
XapaKkTepucTuka nsMepeHus K KOHTPOINUpYeMOW XxapaKkTepucTuke

(napameTp) BESTUYMHBI (napameTpy) (0o603HayYeHWe, HoMep

nyHKTa)
Mo HOpMaTUBHOMY chakTMYecKoe
JOKYMEHTY
1 2 3 4 5

3akrnoyeHne 0 COOTBETCTBUN (HECOOTBETCTBUN) 3y6anoro Koneca

OTBETCTBEHHbIN 32 UCMbITAHUSA

(mognuce)

HavaneHuk ML

(noanwuce)

11
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