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IMTPOBJIEMbBI CTAHJAPTU3ALIMN B OBJIACTU 3YBYATBIX ITEPEJAY
1 HEKOTOPBIE PE3YJIbTATHI PABPABOTKI HOPMATHUBHOM JOKYMEHTALIVU.
YACTbH 2. CTAHJAPTU3ALIUA B OBJIACTU UCIIBITAHUI, HOPMUPOBAHM
HAIEXHOCTU U BUBPOJUATHOCTUKU 3YBYATBIX ITEPEJJAY

B nepeoii cmamve, onybnuxosantoil 6 sxcypuane «Becmuux Uncl'TY umenu M. T. Kanawnukosay (2017, m. 20, Ne 2), 6vi10 paccmompero co-
6pemennoe cocmosinue u odwue meHOeHyuly 6 Pa3gumuu cucmemvl cmanoapmusayuu 8 oénacmu 3youameix nepeoad. Obcyscoanucs npobremvl
eapmonusayuu cmanoapmos I'OCT, CTE ¢ mexncOynapoOHbiMU U HAYUOHANLHLIMU CMAHOAPMAMY OpPYeUX CMpPAH, 8 YACMHOCMU, CIMAaHOapmos,
peziameHmupyiowux mpebosanus no 2e0Mempuu UCXOOHbIX KOHMYPOS, NOKA3AMENAM MOYHOCMU, 0emepMUHUPOBAHHbIM U BePOSMHOCHIHbIM Me-
modam pacuema Ha NPOYHOCMb. B danHOU cmambe paccmampusaiomes 80npochl 2apMOHU3AYUL CIMAHOAPMOE 8 0OIACMU pAcyema Hecyuei cno-
cobrocmu 3y6uamvix nepeday u npocHo3uposanus ux pecypca. Ilokazano, umo npocmoeo mexanuyeckozo nepeeooa cmanoapmos I1SO nedocma-
MOYHO, MAK KaK 6 psde 0me4yecmeeHHblX Cmandapmos umeiomes memoouxu, 6 cmanoapmax ISO omcymemsyioujue. Omnocumensvro cmanoapmos
1SO no pacuemy nacpy3ounoii cnocobnocmu 3y0uamuix nepeoay ommeuaencs maxice, Ymo ux dQ@hekmusHoe UCNOIL3068aHUe OOCHIYHHO MOTLKO
8bICOKOKEANUPUYUPOBAHHBIM CREYUANUCAM. B konmexcme onpedenenus payuoHanbHbIX HOPM HAOEHCHOCU NPOEKMUPYEMOLl MEXHUKU 6 CINAMbe
paccmampugaemcs Ciydatl OYeHKU HAOeHCHOCIU NPOEKMUPYemMozo 00bekma ¢ y4emom 63auMHOU KOPPeIupoOSaHHOCMU MeXCOy OMKA3aMu Jjle-
MEHMOB HA NpUMepe NPOMENCYMOUHO20 8ald PEOYKMOpA 8edye20 MOCA ZpY3068UKd ¢ 08OUHOU YeHMPATbHOU 21asHol nepedayel. Paccmampu-
saemcs. makce yenecooOpasHOCMb paseumius HAYUOHATLHOU CUcmeMbl cmandapmos 6 obracmu «Hadedxcnocms 6 mexuuke» ¢ mouyku 3penus
COBPEMEHHBIX OOCMUNCEHUL MUPOBOTL U OMEYeCMEEHHOU HAYKU 6 00IACMU OYeHKU MEXHUYeCKO20 COCMOAHUSL U OUASHOCMUKY MAWUH U UX HAU60-
nee omeemcmeennvix y3108. Omoenvuvie pazoenvl NOCeAueHbl KOHKPEMHOMY ONUCAHUIO CIAHOAPMO8, KACAIOWUXCA MEeMO008 COBMEUeHHbIX UC-
nelManull Ha U3eUOHYIO U KOHMAKMHYIO YCMAIOCHb 00pA3y08 Mamepuaios Ojis u320moeieHus 3y0uamolx Kojiec, HOPMUPOBAHUs HAOEHCHOCMU
MEXAHUYECK020 NPUB0OA U HEKOMOPbLIX 60NPOCOS PA3BUMUsL HOPMAMUBHOU HA3bL BUOPOOUAZHOCIIUKU.

KimioueBble ci1oBa: 3y6uatsie nepeiayl, CTaHAapTH3alus, FTapMOHK3aLUs, KOMOMHHPOBAHHBIE HCIILITAHHS, HAJIeKHOCTh, BUOPOJHArHOCTHKA.

Beenenue

OnHO# M3 aKTyaJbHBIX MPOOJIEM B CTaHIapTHU3ALUH
3y0uUaThIX Imepenay C y4eToM COBPEMEHHOTO COCTOSHUS
WX TIPOM3BOJICTBA B PA3HBIX OTPACIAX MAIIMHOCTPOCHHUS
SIBIIETCS. TApPMOHM3AIMS HAIMOHAIBHBIX  CTaHAAPTOB
T'OCT ¢ mexayHapoIHBIMU M HATMOHAJILHBIMU CTaHAAP-
TamH 3apyOeKHBIX CTpaH. 3aMEeTHUM, 4TO TpH pa3paboTke
CTAQHJApPTOB JAJIEKO HE BCETAa MOXHO HATH ITyTEM YHCTO
MeXaHH9IEeCKOTo TepeBosa craagapToB [SO ¢ aHrmHiicKO-
ro sa3plka. Hampumep, eciv ToOBOPUTh 0 MEXIyHApOIHBIX
CTaH/apTax MO pacdeTy Hecylleld CIIOCOOHOCTH 3y0UaThix
nepezay, TO CYHIECTBEHHBIM HEIOCTATKOM 3TUX CTaHHAap-
TOB SIBJISIETCSI, C HAILlEW TOYKH 3pEHHs, OTCYTCTBUE BEpPO-
STHOCTHOTO TIPOTHO3UPOBAHUS HX pecypca. Mexay TeM B
1990-x romax mox pykoBoacTBoM mpodeccopor H.
@. Bouaposa u I'. A. CHecapeBa U npH y4acTuu npodec-
copa II. K. ITomoBa (MI'TY um. H. O. baymana) Uuctu-
TyToM HanexHoctn MammH HAH Benapycu Obina paspa-
6otana mepsas pemakuusi ['OCT «IIporrosmpoBanue pe-
Cypca TPOMBIIUICHHBIX TPUBOAOB», B  KOTOPOH

IpeJyiaragach METOANKA BEPOSITHOCTHOM OLIEHKH pecypca
3yOuartsiX nepenay. Brocnencreum ata pabora Oblia mpo-
JIOJDKEHa BBITyCKOM MOHOTpadMy 10 HOPMUPOBAHHUIO
HaJIeKHOCTH TEXHUUECKUX cHCTeM [1], a Taroke moyuuia
orpaxkenue B CTh 1917-2008 [2], B KOTOpOM J1aHa OLIEH-
Ka HaJIeKHOCTH MPOMEXYTOYHOTO Bajla BEAYIIETO MOCTa
TPY30BOTO aBTOMOOWIIS C IBOMHOW IEHTPAILHOHN TITaBHON
nepegayeii ¢ yueToM B3aUMHOW KOPPETMPOBAHHOCTU Me-
JKITy OTKa3aMH 3JIEMEHTOB CHCTEMBbI (BaJia, HOAIINITHUKOB
1 3y04aThIx Kojiec). OTMETHM TaKiKe, YTO IpH pa3paboTke
CTaHJIapTOB, ¥ B YAaCTHOCTH CTaHJApPTOB MO OILIEHKE pe-
cypca 3y0uaThlx mepenad, CIEAyeT TapMOHU3HPOBATH
TEpPMUHBI ¥ 0003HAUECHUsI C CYIIECCTBYIOIIMMU MEXIyHa-
pomHbIMK cTaHaapTamu. YacTMuHO Takas pabora Obuia
NpoJieNiaHa BKIIIOYEHHEM B CIIOBApb-CIIPABOYHUK 110 3y0-
yaTeIM miepenadam [3] pasgena mo pacdery 3yObeB Ha
MPOYHOCTD U 3a€IaHMe.

OTtnensHO XO0Tenock ObI KOCHYThCS BOIpOca paspa-
OOTKM CTaHIApPTOB IO pacdeTy HArpy309HOU CIOCOOHO-
CTH 3yOUaThIX Tiepenad, KOTOpbIe, 0e3yCIOBHO, JTOJKHEI
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OBITH TAapMOHHM3HUPOBAHBI C MEXIYHAPOAHBIMHU CTaHap-
TaMH B OTHOLICHUH HCIIOJIb3yEMBIX TEPMHUHOB M 0003HA-
yeHuil. IIpocToro MmexaHnyeckoro nepeBoja CTaHAapTOB
ISO HenmoctaToOYHO M B 3TOM Cilydyae, YTO MOATBEPKAa-
etcs cnenytomum dakrom. B Benapycu B 1966 r. non
pykoBozacTBoM npoteccopa M. C. LluroBnua 6611 paspa-
00TaH HOPMATUBHBIH TOKYMEHT (HOpMaJib) 110 ITPOEKTHU-
POBaHMIO M pacyery 3y0YaThIX KOJIeC aBTOMOOWIEH u
TPAaKTOPOB, KOTOPBIM YCIIECIIHO HMCIOJB30BAJICS aBTOMO-
OWJIBHBIMH, TPAaKTOPHBIMH M KOMOAHHOBBIMH 3aBOAAMHU
Poccun, benapycu n Ykpaunsl. Pazpaborannas HopMmaib
MO3BOJISUIA TIOYYUTh BEPOSITHOCTHYIO OIIGHKY pecypca
3yO4aTeIx mepenad. Takas BO3MOXKHOCTh B CTaHZapTax
ISO otcytcrByeT, 9TO ClemyeT YUUTHIBATH IPH TapMoO-
Huzamu crangaptoB CHI' ¢ MexayHapOJHBIMH CTaH-
nmapramu. OTHOcUTeNnbHO cTaHAapToB ISO mo pacuery
Harpy304HOH CIIOCOOHOCTH 3yO4aThIX Mepeaay cleryeT
OTMETUTH TAKXKe, YTO JJIS UX MPAKTHYECKOTO MpHUMEHEe-
HUSI, KaK yKa3bIBalOT CaMU aBTOPHI, HEOOXOJMMO 3a1aTh-
csi OONBIIMM YHCIIOM HWCXOIHBIX NIaHHBIX, KOTOpPOE, B
3aBUCHMOCTH OT HCIIOJIb3YEMBIX METOJ/IOB, MOXET OBITh
6omee 90. EcrecTtBeHHO, 4TO 3 PEKTUBHOE UCIIOIH30Ba-
HHUE TaKWX CTaHJApTOB JOCTYIHO TOJBKO BBHICOKOKBAIIH-
(GUIMpPOBaHHBIM CHEIUATIIICTAM.

I'ocynapcTBennslii crangapt Pb Ha meTon

COBMeIIIeHHBIX HCIBITAHUN MaTepHaIoB

JJIs1 3y04aThIX KOJiec Ha U3THOHYI0

¥ KOHTAKTHYIO YCTAJOCTh

Cranpaapr [4] perlaMeHTHpYET HOPAIOK UCTIBITAaHUM Ha
M3TMOHYIO U KOHTAKTHYIO YCTaJIOCTh MaTepuasoB, IpeaHa-
3Ha4YEHHBIX I U3rOTOBJIEHHS 3y0UaThix Konec. CtaHmapT
6azupyeTcst Ha KOHLETIIMM MEXaHUKH N3HOCOYCTAIOCTHOTO
TIOBPEX/ICHHS, PA3BHBAEMON KOJUICKTHBOM HCCIIEIOBaTe-
ne#, Bo3raBisieMbiM npodeccopom JI. A. CocHOBCKHM.
[epBple NeKuuw 1O OCHOBAM STOM MUCIUIDIMHBI OBUIA
npountansl B 1985/86 yue6rOM Toy B Bemopycckom wH-
CTUTYTE HWHKCHEPOB MKEJIE3HOJOPOKHOTO TPAHCIIOPTa
(benI)KT) — mbHe benopycckuii rocynapcTBEHHBIA
yauBepcuteT TpaHcmopta (benl'YT) u omyOnmukoBaHbI B
1988 1. [5]. C 0OCHOBHBIMHU TOJIOKEHHUSMH 3TOTO HAIIpaBIIe-
HUSL B MEXaHHKe TBEpAOTro Ie(OpMUPYEMOro Tejla U CO-
BPEMEHHBIM COCTOSIHUEM HCCJIEIOBAaHUH B 3TOH 00JacTu
MOXKHO TIO3HAaKOMHTBCSI IO yueOHOMY mocobmio [6] u B
Tpyaax VI MexayHapogHOro cuMIio3iuyma 1o Tpudogaru-
ke MCT®-2010 [7]; oubamorpadust myOnukarmii o 3Toi
Teme ¢ 1985 mo 2005 rox nprBeneHa B [§].

CraHgapT ycTaHABIMBACT METOABI KOHTPOJBHBIX H
HCCIIENOBATEIbCKUX COBMEIICHHBIX WCIBITAHUHA Mare-
pHaJIOB Ul 3y0uaThIX KoJieC Ha M3THOHYIO M KOHTAKT-
Hyl0 ycTaiocTb. CTaHIapT MpeaycMaTpUBAET HCIIbITa-
HUSA B MHOTOLIMKJIOBOM 00JAacTH NPH HOPMAIBHBIX 3HA-
YEHUSIX KIIMMAaTHYECKUX (PaKTOPOB BHEIIHEH CpeIbl.

XapaKTepUCTHKH, ONpeeNsieMble NP HCIBITAHUSIX,
MOT'YT OBITh UCIIOJIb30BAHBI:

— TIpu BHIOOpPE KOHCTPYKIMOHHBIX MaTepHajioB IS
3yO4aTeIX Kojec W OOOCHOBAaHMM KOHCTPYKTHBHO-
TEXHOJOTUYECKHX PEIICHU;

— KOHTPOJIE KaueCcTBA METAJIONPOTYKIIUH;

— pacderax Ha 3Tare MPOEKTUPOBAHMS 3y0UaThIX Iepe-
Jad, paboTAIOINX B YCIOBUAX KOHTAKTHO-MEXAHWYECKON
yCTanocTy;

— CO3[aHMHM MAaTepUalioB C 3aJaHHBIMH (DU3UKO-
MEXaHWYEeCKHMH CBOHCTBAMH JJIsi oOecrieueHus: Tpedye-
MBIX XapaKTEPUCTHK CONPOTHUBIICHUS KOHTAKTHO-MeXa-
HUYECKOH yCTaoCTH 3y0UaThIX KOJIec.

CranmapTt cHaOXXeH CHpPaBOYHBIMH U PEKOMEHIye-
MBIMH TIPUJIOKECHUSMH, B KOTOPBIX H3JIOKEH MOPSIOK
pacueTa mapaMeTpPOB IUIOINAJAKK KOHTAKTa, HATPSKCH-
HOTO COCTOSIHUS B 00J1aCTH KOHTAKTa, OMACHBIX 00HEMOB
[PY KOHTAaKTHOM HArpy>XeHWH, a TaKKe WHPOPMAIMOH-
HBIMH MaTepHajaMH IO SKCIEPUMEHTAIEHOMY OTpeie-
JICHUIO T1apaMeTPOB KPHUBBIX YCTAJOCTH W PACUCTHO-
9KCMEPUMEHTAILHOMY METOMy MOCTPOCHHs (QyHKIU
pacripeiesieHusl PEAEIOB BEIHOCIHBOCTH.

HopMupoBanme Hage;KHOCTH MEXaAHUYECKOT 0

npuBojaa

B o01iem ciydae onpeseneHue pairoHAIbHBIX HOPM
HAJIe)KHOCTH TPOCKTUPYEMOW TEXHHKH ITPOM3BOAUTCS
UCXONs W3 YCJOBUSA ONTHMHU3AIMK KodpduimeHra ks
3¢ (GEKTUBHOCTH €€ UCIOJIb30BaHUsI, MPEACTABISIONICIO
OTHOIIICHHE CYMMAapHON CTOMMOCTH BBITIOJHEHHBIX pa-
00T K 00IIeif CTOMMOCTH KU3HEHHOTO IHKIIA
_9-Cs — max ,

LS

ef

rae O — obmas CTOMMOCTb POIYKIMH, IIPOU3BEICHHOM
3a XU3HEHHBIH 1K1 u3nenus; C, g — CyMMapHBbIe 3aTpa-
ThI Ha MTPOU3BOJICTBO U KCILITyaTAIUIO U3JIENHUS.

[Ipu »TOM B XOJ€ BBHINOJHEHHS] MPOEKTUPOBAHUS
JOJDKHBI OBITH PEIISHBI CIICAYIONINE OCHOBHBIC 3a1a4H:

— MOCTPOCHUE CTPYKTYPHBIX CXEM HAJEKHOCTH IPO-
E€KTUPYEMOH TEXHUKU;

— panuoHaJbHOE HOPMHPOBAHHE HAICKHOCTH OT-
JENBHBIX CUCTEM U TIOJICUCTEM;

— HOPMHPOBAHNE HANIS)KHOCTH KOMIUIEKTYIOIINX U3-
bi(S3070% 8

— MPOEKTUPOBAHME OTHENBHBIX HeTajed u cOopou-
HBIX €IMHUI], yIOBJIETBOPSIOMINX yCTaHOBJICHHBIM Tpe-
0OBaHUIM HAJICKHOCTH;

— pacueTHasi MPOBEpKa HAJAECKHOCTH TEXHHUYECKOTO
00BeKTa B cOope.

OO0mme TPUHIWIE JAHHOTO TIOIXO0JA W3JIOKCHBI B
Monorpaduu [9] u crangapte Pb [10]. B koHTeKCTE pac-
CMaTpUBaeMOM TEMATUKM OCTAHOBUMCS Ha YacTHOM
ClTydae OIEHKH HaJeKHOCTH IMPOCKTUPYEMOT0 00BEKTa C
Y9eTOM B3aUMHOH KOPPENHPOBAHHOCTH MEXIY OTKa3a-
MH 3JIEMEHTOB Ha IpUMepe MPOMEKYTOYHOTO Baja pe-
JYKTOpa BEIyILIEro MOCTa IPy30BHKa C JBOMHOW LEH-
TPaJIbHOM IJIaBHOW Iepenadei.

Kunematnyeckasi cxema peaykTopa BeAyIIero MOcTa
MpUBEJeHa Ha puC. |, MPOMEKYTOUHBIH Bajl BEIYIIETO
MOCTa — Ha puc. 2. biok-cxema HaJie)KHOCTH PeayKTopa
TOKa3aHa Ha puc. 3, Ha pucC. 4 — IepeBO OTKA30B peayK-
Topa.

IIpuBeneHHbIC OMOK-CXeMa HANICKHOCTH H ICPEBO
OTKa30B IO3BOJISIIOT OCYIIECTBUTH Ka4eCTBEHHBIN
aHaJTN3 HaJACKHOCTH pexyKropa. s KoTmdecTBEHHO-
ro aHanu3a HaJEKHOCTH HEOOXOIMMO YYHTHIBATH KO-
JINYECTBEHHBIC XapaKTEPUCTUKU HANEKHOCTH OTAEIb-
HBIX 2JIEMEHTOB, a Tak)Ke B3aUMOCBS3b MEXAY UX OT-
Ka3aMHu.
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CtpyKkTypHas mocienoBareibHas OJOK-cxeMa pacue-
Ta HaJEKHOCTH Bajla B cOOpe IpH HE3aBUCUMOCTH OTKa-
30B JJIEMEHTOB IIPEACTABIEHA HA PHC. 5.

B BN e ol e K e N

Puc. 5. CtpykrypHas GJI0K-cXeMa HaJIeXKHOCTH Bajia B cOope

I'pad HagexHOCTH Bajia B cOOpE C yueTOM B3aUMHOU
KOpPPENUPOBAHHOCTH OTKAa30B MOKa3aH Ha pHUC. 6.

2

3

Puc. 6. I'pad HaneKHOCTH IPOMEKYTOYHOTO Baja

Pacuyer Hame)XHOCTH 3JIEMEHTOB IPOMEXKYTOYHOTO
BajJa CBUAETENBCTBYET, YTO HANEKHOCTh psia 3JIEMEH-
TOB MPAKTHUUCCKHU OJIM3Ka K SAMHUIIC U HE U3MCHSIETCS 32
paccMaTpuBaeMblil TIEpUO IKCIUTyaTalluu. DTO O3Haya-
€T, YTO HAJEKHOCTh ITHX HJIEMEHTOB MPAKTHUYECKH HE
BIIMSIET Ha HAJIEKHOCTh paccMaTpUBacMoOW cucTeMbl. B
MIPUBEJICHHOM TNpHUMEpe TaKHUMH CBOHCTBaMHU 00JalaroT
HAJICKHOCTh KOHWYECKOH IIECTEPHU IO HM3TUOHON BBI-
HOCTMBOCTH 3yOheB R2F, Hame)KHOCTH JIEBOTO TTOMIIHII-
HHKa 110 KOHTAKTHOM BBIHOCIMBOCTH R1 M Hane:xHOCTH
BaJjia M0 CONPOTUBIIEHUIO KpyueHuIo RS.

AHau3 MOJMyYeHHBIX PE3YJIbTAaTOB J1aeT OCHOBAHHE
PEKOMEHZOBaTh PACCMOTPEHHBIH METOJl OMpeAeTIeHHUs
HAJIS)KHOCTH COOPOYHBIX E€AWHHIl MEXaHUYECKUX CUCTEM
M0 TIOCTENEHHBIM OTKa3aM C YYETOM KOPPEJSIIMOHHBIX
3aBUCUMOCTEN MEXJIy HUMHU. PexyppeHTHOe mpumeHe-
HUE W3JI0)KEHHOTO METOJIa K MPOTHO3UPOBAHUIO HAJIEXK-
HOCTH MO YCTaJIOCTHBIM OTKa3aM arperara, COCTOSIIEro
U3 HECKOJIBKHUX TaKUX COOPOYHBIX SIWHUII, ¥ TPAHCMHUC-
CHH, BKITIOYAIOIIEH HECKOIBKO arperaroB, MO3BOJIIET C
MIPUEMIIEMO U1 NPAKTUYECKUX LENEW TOYHOCTBIO MPO-
THO3MPOBATh HAJEKHOCTh MEXaHWYECKOH TPaHCMHUCCHU
W MyTeM BBIOOpA PAlMOHAJBHBIX MapaMeTPOB THUIOBBIX
AJIEMEHTOB MOCJEAHEH obOecrednBaTh Tpedyemble HOp-
MBI €€ HaJe)KHOCTH.

CocTosiHHE U MPeIJI0KeHUsI 0 Pa3BUTHIO

HOPMATHUBHOM 0a3bl BUOPOAMATHOCTUKHU

OrneHka u 00eCreYCHHUE HAIE)KHOCTH B IPOLIECCE
BCEr0 XU3HEHHOTO UMWKJIA W3JAEIUS Kak HampaBJeHHE
moJry4yaeT Bce Ooubliee pa3BuThe. [Ipu 3TOM KOHTPOITb U
JIIMAarHOCTHUKA COCTOSHUS MOOWIIBHBIX MAIIWH SBIISIOTCS
HEOOXOAUMOW COCTABIIAIOUIEH IMPOIlecca OIEHKH PacXo-
Jla pecypca TexHHYecKu cinoxHbx mgenuit (TCU). Oto
CBSI3aHO C PACTYIIMMH BO3MOKHOCTSIMH MHTEPAKTHBHBIX
U OHJIAWH-TEXHOJIOTMH, YTO I03BOJISIET OPIaHHU30BATH

MOHHTOPHUHT TexXHH4eckoro coctossaus TCU He TonbKo
MIPH TIPOW3BOACTBE, HO M B TIPOIECCE AKCILTyaTaIlHH.
OnHOW W3 MEpCHeKTUBHBIX 00JacTel, OCHOBAHHBIX Ha
MOHUTOPHHIE pecypca M3IeNUil B SKCIUTyaTalluH, SBIIS-
€TCsl TIEPeX0/1 OT IUIAHOBO-NIPEAYIPEAUTEIBHOIO 00Cy-
JKUBaHUS K OOCITY>)KHBAHHIO MO (PAaKTHYECKOMY COCTOSI-
HUo. OJHAaKO TpaKTHYecKas pealu3alys 3THX PeKo-
MEHIAIMA  BO3MOXKHA  TOJNBKO  TPH  HAJHMYUH
3¢ (EeKTUBHBIX METOJOB M CPEJICTB OIICHKA W MOHHTO-
pUHTa U3MCHEHUH OCHOBHBIX KPUTEPHATIBHEIX MapaMeT-
POB, JHMHUTHPYIOIIMX pabOTOCIOCOOHOCTh MAIIMH |
MIPUBOAHBIX MeXaHN3MOB. OHUM U3 HamboJee Mmepcerek-
TUBHBIX HAIPABICHUI B 3TOM IUIaHE SIBILTIOTCS Oe3pas-
OOpHBIE METOABI BHOPOAUATHOCTHKH.

B Hacrosiiee Bpemsi HauOosblliee MPUMEHEHHE Me-
TOJIbl BUOPOAMArHOCTHKY HAIIUIA B HE(TEra3oTpaHCcop-
HOW OTpaciy, MPH OIICHKE TEXHUYECKOTO COCTOSHUS
AJIEKTPOJIBUTaTENEel, KOMIIPECCOPOB, HACOCOB U Ip. He(-
Tera3olnepeKadnBamnero obopynosanus. Vzmepenue
UHTETPATBHBIX BHOPAIMOHHBIX XapaKTEPUCTHK IO3BO-
JISIeT ONpeNeNnTh O0Ilee TEeXHUYECKOE COCTOSHHE Ma-
mHEL. B OCHOBY HOpMHpPOBaHUS a0CONIOTHOW BHOpa-
MU 3aJI0KEHBI PEKOMEHAAINN MEXTyHApPOAHOTO CTaH-
nmapra UCO 2372-74, B KOTOPOM B KauecTBE KPHUTEPHUS
HCIOJIB3yeTCs cpenHee kBanparuieckoe 3Hadenne (CK3)
BUOpockopocTH B auanazone 4actoT oT 10 I'u no 1 x['1.
PexoMeHanMm OCHOBaHbI Ha JOMYIICHHH, YTO TOA00-
HBIE TI0 MOIIHOCTH, BBICOT€ OCH BpAILEHHs, YacTOTE
BpallleHHs, ClI0c00aM YCTaHOBKH, YCJIOBUSIM MOHTaXa H
SKCIUTyaTallM arperaTbl UMEIOT MPUMEPHO OJNHAKOBBIE
JIOTTyCTUMBIC 3HAYCHHS BHOpAalUU TIPH JTOCTHKCHHUU
MPEIEIEHOTO COCTOSIHUS. Ba30BBIM HOPMATHBHEIM J10-
KYMEHTOM I10 BHOpAIlH B HACTOSIIEC BPEeMs SBISICTCS
T'OCT HUCO 10816-1-97, BBeneHHBIN B NEUCTBHUE HaA
teppuropuu PO B 1999 r., B KoTOpOM yKa3aHoO, 4TO TpH
COCPEIOTOUCHUH 3HAYUTEIIFHOW YacTH BHUOPAIIMOHHOMN
sHepruu 3a npepenamu nuamnazoHa 10-1000 ['m momon-
HHUTEJILHOMY HOpMHpoBaHuio mnozasepraercst CK3 Buo-
poriepeMemieHus 1 BUOPOYCKOPEHHS B COOTBETCTBYIO-
el nosoce 4vactor. Ilpuuem B KadecTBe KpUTEpUEB
OLIEHKH HCIIOJB3YIOT HE TOJBKO aOCOJIOTHOE 3HAYCHUE
BUOpaLUK, HO U MX U3MEHEHHE B MpoLecce IKCIUTyara-
nuu. Hopmbl BHOpaIi Ha MalTiHbl KOHKPETHBIX THITOB
pa3paboransl B yacTsx 2—6 6azoBoro cranmapra [[OCT
MCO 10816-1-97, a Taxxke B [OCT 25364-97.

OOmme TpeOoBaHUS W3MEPEHUS OTHOCHTEIBHOU
ubparun ykazansl B [OCT P UCO 7919-1-99, B xoTo-
POM HCIIONB3YIOTCA T€ K€ JBa KpUTepms. B kadectBe
U3MEpsIeMOro mapamerpa IMPHHAT pa3Max BHOpoIiepe-
MEIIEeHUs] Baja OTHOCHUTENBHO KOpIyca ITOMIIMITHUKA.
Ha 6a3e aroro crangapra B pa3iiMuHbIX €T0 YacTAX pas-
paboTaHbl HOPMBI ISl Pa3JINYHBIX MAIIHH.

Bompocsl THarHOCTUKU COCTOSIHUSI MOOHJIBHBIX Ma-
IIMH B TIpOIecCe JKCIUTyaTallik ci1a00 OTpa)kKeHbl He
TOJBKO B OTEUECTBEHHOM CHCTEME CTaHIapTOB, HO U B
cragaaptax ['OCT Poccuiickoit @eaepanu 1 MEXIocy-
JAPCTBCHHBIX CTaHIapTaX. JTUM BO MHOTOM OOBSCHSCT-
csi obocTpeHme MpobIeMbl oOecredeHus] HaIe:KHOCTH
OTEYECTBEHHBIX TEXHUUECKHU CIIOKHBIX U3ICITHA.

Crnemyer OTMETHTb, YTO B HACTOSIIIEE BPEMsI pOCCHIA-
CKUMH OpraHM3alMsSMHU IOATOTOBJICHBI B OOIACTH Ha-



80 ISSN 1813-7911. HHTennexTyanbHble cucTeMBbl B mpou3BoacTBe. 2017, Tom 15. Ne 2

JeKHOCTH ¥ OE30ITIAaCHOCTH HOBBIC PEAAKIMU HEKOTOPBIX
craagapros ['OCT, Hammpumep:

— TI'OCT P UCO 13379-1-2015 «KonTpoas cocTosi-
HHMA W JUArHOCTHKAa MaIldH. MeTOABl MHTepIpeTanuy
JaHHBIX U nquarHoctupoBanud. Yacts 1. OOmee pykoBo-
ICcTBO» (marta BBeneHus B Aevicteue 01.12.2016);

—T'OCT P UCO 17359-2015 «KoHTponb cocTosHUS
U JquarHoctuka MamuH. OOlee pyKOBOJCTBO» (naTta
BBeneHus B Aetricteue 01.12.2016).

[TmaHupyIOTCS K U3AaHUIO €lIe TPH YacTH CTaHxapTa
HCO 13381 «KoHTponb COCTOSIHMS U JUATHOCTHKA Ma-
mmH. [IporHo3upoBaHue TEXHHYECKOTO COCTOSTHUSY:

—Yacrts 2: Performance based approaches.

—Yacrts 3: Cyclic-driven life usage techniques.

— Yacrs 4: Useful-life-remaining prediction models.

B pesynerare cuctema cranmaptoB ['OCT, ¢ oxHoi
CTOPOHBI, MEPEeCTaeT COOTBETCTBOBATH COAAHCHPOBAH-
HOM CHCTEME CTaHAAPTOB «COBETCKOM» ILKOJIBI, & C JIpY-
TOH — HE COracyeTcs ¢ MEXIyHapOHbIMU CTaHIapTaMu
B 00nacti «HaneXHOCTh B TEXHHUKE).

[TosToMy 11€IECO00pa3HO pa3BUTHE HAIMOHAIBLHOMN
CHCTEMBI CTaHAApTOB B obnactn «HanexHOCTh B TEXHU-
KE», YUUTBIBAIOLIEH COBPEMEHHBIE TOCTHXKEHUSI MUPOBOU
U OTEYECTBEHHOW HAYKH B 00JIACTH OLEHKH TEXHUIECKOTO
COCTOSIHHS U IMarHOCTHKU MAIllH ¥ MX HanOoJjee OTBET-
CTBEHHBIX Yy370B. B wacTHOCTH, 1IenIecoobpa3Ho pazpabo-
tarb CTH «BuOpanuoHHbIi KOHTPOJIb COCTOSHHUS 3y0Ua-
TBIX NPHBOJOB TEXHUYECKH CJIOXKHBIX H3IEITUI.

OcHoBHOE TpeOOBaHME K IpeajiaraeMoMy rocyjap-
CTBEHHOMY CTaHAApTy — HPEICTaBUTh METOANYECKYIO
OCHOBY JUIsl NIPOBEJICHUS OLICHOK pacxoia pecypca Tex-
HUYECKH CIIOXKHBIX M3JICITUHA Ha CTaUAX IKCIUTyaTalluy 1
BBIBO/Ia M3 IKCIUTyaTalllH, a TaKKe MCIIOJIb30BaHMS 3KC-
IUTyaTallMOHHON MH(OpPMAaLUK Ul COBEPLICHCTBOBAHUS
KOHCTPYKIMHU MPOHU3BOJUMBIX U MOJCPHU3HPYEMBIX W3-
NEeTn.

KoppekTHoe onpezeneHne pacxona pecypea H3Ienus
HO3BOJIUT PeIIaTh 3a/laul, OCHOBaHHbIE HA BHOPOMOHH-
TOPUHI® W HCIOJIb30BAHMH PECYpCHOTO IOTEHIMAIa
U3JeNHA: OLCHKAa TEXHHYECKOTO COCTOSHMS H3MeNHs B
[[EJIOM, BBIOOP PEKUMOB €ro JAbHCHINCH SKCIUTyaTa-
1M, BOTIPOCHI CPOKOB W LIEJIECO00Pa3HOCTH BBIBOJA U3-
JeTMs U3 JKCIUTyaTaluH, LeJIeCO00pa3HOCTh MOJECpPHH-
3aIiH U JpyTHE.

OCHOBHBIE YacTH CTaH/apTa JOJDKHBI BKIIIOYATh: T0-
HAMaHHe BUOPOMOHHTOPHHTa KaK HEOOXOAMMOH co-
CTaBISIOMIEH Tporecca obecneuenns Hagexxaoctu TCH,
00OCHOBaHHE KPHUTEPHEB AWATHOCTHPOBAHHS HPHBOJI-
HBIX 3yOuaTeix MexaHusMoB TCU; ommcaHue MeTOMOB,
QJITOPUTMOB M IPOLECCOB aHAIM3a M HHTEpIpETaluH
JMAarHOCTUYECKOH MH(OPMAIMH B IIpoLiecce HCUEPIIaHuUs
pecypca ocHoBHbIX yactet TCH ¢ ydetom sKcIulyaTa-
IIMOHHBIX BO3/ICHCTBUI M JUINTEIBHOCTH IKCILTyaTaIlH;
BBIOOpP MOJIeNiell U IIOATOTOBKY JaHHBIX ISl OLEHKH pac-
xona pecypca TCH.

3ak/roueHue

PaccMoTpeH psii IpPOEKTOB O CTaHIapTH3ALMH 3y0-
YaThIX TIepeiad B YaCTH WX HPOU3BOJCTBA, UCIIBITAHUN
9KCILTyaTaLlH.

1. CraHmapTu3oBaH METOJ UCIBITAHUN MaTEpPHalIOB
3y04aThIX KOJieC Ha MOJENIbHBIX 00pa3lax, obOecredu-

BAIOIIMII COBMEIIEHNE YCIOBHI WCIBITAaHUS HA W3THO-
HYIO ¥ KOHTaKTHYIO yCTaJIOCTb.

2. Ha 6aze CTb 1917-2008 paccmoTpeH BOIpOC
HOPMHUPOBAHUS Ha/IE)KHOCTH MEXaHUYECKOTr0 TPHBOJA C
Y4eTOM B3aUMHOH KOPpEIMPOBAaHHOCTH OTKa30B 3Je-
MEHTOB Ha IPUMeEpe MPOMEKYTOYHOrO Bajla pelyKropa
BEIyIIEr0 MOCTa TPY30BHKA C JBOWHON IEHTpaIbHOU
rnaBHOU nepenaueil. Ilpeanaraemelii MeTOA MO3BOJIAET C
MIPUEMIIEMOH UISl MPAKTHYECKUX HENei TOYHOCTHIO IPo-
THO3UPOBATh HAJIS)KHOCTh MEXaHHYECKOH TPaHCMHUCCHHU
U IyTeM BBIOOpA PAlMOHAJBHBIX MapaMeTpOB THUIOBBIX
AIIEMEHTOB TOCTeNHEH obecreunBaTh TpeOyeMble HOp-
MBI €€ HaJeKHOCTH.

3. Jlmst pemieHust BONPOCOB IUArHOCTUKH TEXHHYE-
CKOTO COCTOSIHMS MOOWJIBHBIX MAalIMH B IIpoLEcce KC-
Iulyatanud 0OOCHOBaHa HEOOXOJUMOCTh pPa3pabOTKU
cranapra Pb «BuOpaunoHHBIH KOHTPOJIb COCTOSHUS
3y0YaThIX MPUBOJOB TEXHUUECKH CIIOMKHBIX M3EITHID).

4. TlpuBeneHHBIN B CTaThe KpaTKUi 0030p pa3pado-
TOK, HalpaBJICHHBIX Ha PEIICHHE MPOOJIEMbl CTaHIAPTH-
3aus 3yOYaThIX ITepesad, MOKa3blBaeT, YTo MpH HalHd-
YHH OTIEIbHBIX 3aBEPIICHHBIX NMPOCKTOB M IIOHHUMaHUHU
MIEPBOOUYEPEIHBIX 3a/1ad, CTOSIIUX IMEpPes CIeIHaINCTa-
MH-3y0O9aTHUKaMH, BOIIPOC O TApMOHH3ALNH CTAHAAPTOB
I'OCT ¢ mexnynaponuasiMu ctangaptamu [SO u corma-
COBaHMHM TEXHMYECKUX TpeOOBaHMII CO cTaHAapTaMu
DIN ocraercsi akTyaJbHbIM U TpeOyeT ONEepaTHBHOIO
peleHus], IPUHATHE KOTOPOro TO3BOJHUT MOJHSTH ypO-
BEHb KauyecTBa IPOU3BOJMMON HPOMBIIIICHHOCTBIO pe-
JYKTOPHOM TEXHHUKM W MEXaHHYECKHX TPaHCMHUCCHH
MOOMJIbHBIX MaIllUH.
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Problems in Gearing Standardization and Some Results in Normative Documentation Development
Part 2. Standardization in the Field of Testing, Rationing Reliability and Vibration Diagnostics of Gearing

In the first paper of this series, published in No 2, 2017 of “Bulletin of Kalashnikov ISTU " the current state and general trends in the develop-
ment of the standardization system in the field of gears were considered. The problems of harmonization of GOST and STB standards with interna-
tional and national standards of other countries, in particular, standards, regulatory requirements to the geometry of the basic rack tooth profiles,
accuracy rate, deterministic and probabilistic methods of strength calculation were discussed. This paper discusses the issues of harmonization of
standards calculation of load capacity of gears and their life-time forecasting. It is shown that simple mechanical translation of corresponding ISO
standards is not enough, since there are methods in a number of national standards, that are missing in ISO standards. Regarding the ISO stan-
dards for the calculation of load capacity of gears it is also noted that their effective use is only available for highly qualified specialists. In the
context of defining appropriate standards of reliability design technique the paper describes the case of assessment of reliability of the designed
object, based on the mutual correlation between failures of elements on the example of the intermediate shaft of gearbox drive axle truck with dual
CPU and main gear. The feasibility of development of national system of standards "Reliability in engineering” from the point of view of modern
achievements of world and domestic science in the field of evaluation of technical condition and diagnostics of machines and their most critical
components is considered too. Separate sections are devoted to specific description of the standards for methods of test for combined bending and
contact fatigue samples of materials for the manufacture of gear wheels, the normalization of the reliability of mechanical drive and some questions
of the normative basis of vibration diagnostics.

Keywords: gear drives, standardization, harmonization, combined tests, durability, vibration diagnostics.
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