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BreaeHuce

MeTon aHaM3a BUJIOB U MOCJICACTBUI roTcHIUaIbHbIX nedekToB (FMEA)! (nance — meron FMEA)
— 3TO0 3(MEMCKTUBHBLIN HWHCTPYMCHT ITOBBILLICHUS KadeCTBA pa3padarbiBACMbIX TEXHUYCCKUX OOBCKTOB,
HaAIIpaBJICHHBIY Ha IIpeJoTBpallicHUC AePEKTOB WM CHUXCHUC HETATUBHBIX ITOCJICACTBUU OT HUX. DTO
AocTUracTes osaroaaps NMpeaABUACHUIO Ae(EKTOB U (MJIM) OTKA30B U UX aHAIU3Y, [IPOBOJIMMOMY Ha 3Tallax
MMPOEKTUPOBAHUS KOHCTPYKIIMHU U IIPOU3BOACTBEHHBIX ITPOLIeCCOB. MeTo1] MOXKET ObITh TAKXKEe UCITOJIb30BaH
NJIST AOPabOTKU U VJIVUIIIEHUS] KOHCTPYKLIMUU U ITPOLIECCOB, 3allVILICHHBIX B ITPOU3BOACTBO.

Metoa FMEA nosBosger nmpoaHaiu3upoBaTh MOTEHIIMAIbHbBIE 1eMEKThbI, UX TPUUYUHBI U ITOCIICICTBUS,
OLCHUTDL PUCKU UX IMOSIBJICHUS U HCOOHAPYXXCHUS Ha IMPCAIIPUATUN U ITPUHSITL MCPHBI IJIS1 YCTPAHCHUS UITU
CHUXKCHUS BCPOSITHOCTU U viiecpba OT MX IMOSBJICHUS. DTO OAWMH M3 Haubdosiee 3P@PEKTUBHBIX MCTOAOB
AOPA0OTKHU KOHCTPYKUMU TEXHUYECCKUX OOBCKTOB M IIPOLECCOB UX MU3TOTOBJICHUS Ha TAKMX BAXKHCHILUNUX
CTAAMAIX XKU3HCHHOTO LIMKJIA IPOAVKUMHU, KaK e¢ pa3padoTKa U IMTOATOTOBKA K ITPOU3BOACTBRY.

Ha stame 1opaboTKU KOHCTPYKUUHM TEXHHUUYECKOro 00ObEKTAa I1epel] YIBepKAeHUEM KOHCTPYKIIMU WU
MpU VIY4YLIeHUU UMelollercsd KOHCTpYKUIUK MeTtogoM FMEA peliator cieayiolue 3agadu:

- OIIpeJc/ICcHUE «CJadbIX» MECT KOHCTPYKUWU U MMPUHATHUEC MEp IO UX YCTPaHCHUIO;

- TIOJIYYCHHME CBEACHUU O PUCKE OTKA30B MPEAJIOKCHHOIO U AJIbTCPHATUBHBIX BAPMAHTOB KOHCTPYK-
i

- J10paboTKa KOHCTPYKLIMHU 1O HAU0OJIee IIpUeMIIeMOU € pa3jIMuYHbIX TOYCK 3PEHUS . TEXHOJTOTMYHOCTH,
y100CTBa OOCITVKMBAHUS, HAJAEKHOCTHU U T. I.;

- COKpallCHUEC AOPOTOCTOSILNX 3KCIIePHUMCHTOB.

Ha »sTtame nopadboTKU IMPOU3BOACTBEHHOrO Ipolecca rnepea ero 3arnyckoM MJId IIPpU ero VIydIleHUHA
MetoaoM FMEA pemiatlor cieayioiue 3aJ1a4u:

- OOHapyXEHUE «CIAdbIX» MECT TEXHOJIOIMYECKUX MPOLECCCOB U ITPUHSITUC MEP MO UX YCTPAHCHUIO
MpY IJIAHUPOBAHUU TIPOU3BOJACTBCHHBIX ITPOLIECCOB;

- TMIPUHSTUC PELICHUN O MPUTOAHOCTHU MPETOXKCHHBIX U aIbTCPHATUBHBIX ITPOLICCCOB U 00OPYAOBA-
HUS ITPU pa3padOTKE TEXHOJOIMYEeCKUX ITPOLICCCOB;

- JJopaboOTKa TeXHOJIOIMYCCKOro Impolecca 40 HAaudo/Iee IMpUueMJICMOro ¢ pas3IuyHbIX TOYCK 3pCHU,
a UMCHHO: HAACXKHOCTH, O€30IMTacHOCTH AJI1 I1epcoHalla, OOHAPYKCHUS IMOTCHUUAJIbHO HCPCKTHBIX TCXHO-
JJOTUYCCKUX orepauvd U T. A.;

- TTOATrOTOBKA CEPUNHOTrO IIPOU3BOACTBA.

Meton FMEA pexkoMeHayeTcsl MPUMCHSITh ITPU MU3MCHCHMU YCIIOBUHM 3KCILTyaTaAllUM TCXHUYECKOIO
00BbEeKTA, TpeOOBAHMM 3aKa3yuKa, NMPU MOJACPHU3AUMMU KOHCTPYKUMM MJIU TCXHOJTOTUYCCKUX IMPOLECCOB U
T. II.

Meton FMEA MOXeT MpUMEHSTBCS TAKXKE ITPU NIPUHSATUN PELICHUU B OTHOILLUCHUU HECOOTBETCTBYIO-
ey IMPOAYKLMU (MATCPUAIOB, JeTallcil, KOMILICKTVIOIUMUX M3ACIHU) B 3KOHOMHUYCCKU OOOCHOBAHHBIX
cIyqasix.

CraHaapT MnpeaHa3HadyeH 11 TEXHUYCCKUX CIICHIUATUCTOB U MCHCIKEPOB IMPCAITPULTUN, TTPOU3BOISI -
[IUX aBTOTPAHCIIOPTHBIC CPEACTBA, W IPCANPUITUN-TTIOCTABLIIMKOB. OCHOBOM HACTOSILUCIO CTAaHIApTAa
SABJISICTCS PYKOBOICTBO «AHAa/JIM3 BUJIOB U ITOCJICACTBUU ITOTCHUMATBHBIX OTKA30B», BXOASLICC B CUCTCMY
AOKYMEHTOB K cranaapty «QS-9000. TpeboBanug K cucreMaM kKadectsa» |11, |2].

[IpuMeHeHUEe HACTOSIILECTO CTAHIAPTA HE OrpaHUYCHO aBTOMOOUIILHOW OTPACiiblo. MeTOoIbl, YCTAHOB-
JJICHHbIC B cCTaHIapTe, NMPUMCHUMBI Ha ITPEATTPULTUSX APYIUX OTpaciici, 3aMHTECPECOBAHHBIX B VIVULLICHUU
KayecTBa pa3padoOTOK, PAa3BUTUU U HEIIPEPBIBHOM COBEPLICHCTBOBAHUU KOHCTPYKUMHU U TCXHOJIOTMUYECCKUX
[TPOLIECCOB.

Meton FM EA taxkske MOXeT ObITh UCITOJIB30BAH ITIPU pa3padOTKe U aHaIu3e JTIO0OBIX IPYTUX [TPOILIECCOB,
HAIIpUMEDP TAKUX, KaK IPOLICCChl NMPOAaXK, OOCITYXKMBAHUA, MAPKCTUHIA U JIpYTUC.

) FMEA (Potential Failure Mode and Effects Analysis) — aHaau3 BHUIOB W TOCEACTBUII MMOTEHIIMATBHBIX
OTKAa30B — 3TO METOH, U3JIOXKEHHBIN B PYKOBOACTBE C aHAJTOTMUYHBIM Ha3BaHueM K ctaHaapty QS—9000 «I'pedoBanHus
K CUCTEMaM KadyecTBa»; B HACTOMIEM CTAHIAPTE METOJ OXBATBIBAECT KAK aHAJIMW3 MOCJECACTBUI, TaK U aHaJIU3 NPUYHH
MOTEHUUAIBHBIX Ie(hEKTOB TEXHUYECKUX O0OBLEKTOB U IPOLIECCOB UX U3MOTOBJICHU S, 4 TAKXKEe HEOOXOAUMYIO JOPADOTKY
TeXHUYECKUX OOBEKTOB IO JAHHBIM IMPOBEICHHOIO aHalIMu3a.
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FTOCYAAPCTBEHHBINU CTAHIAPT POCCUUCKOU ®PEAEPAILLUMU
CHCT@MI:I KA'ICCTEA B aBTOM{)ﬁHJIeCTpOEHHH
METOJI AHAJIN3A BUIOB U IMOCJEJACTBUU IMTOTEHLUAIBHBIX JIE®EKTOB

Quality systems for automotive industry.
Method for potential faillure mode and eftects analysis

Jlata BBenennst 2002—01—01

1 O0aacTh npuMeHeHus

Hacrosiuyil cranoapTt pacIiipocTpaHsIeTCsl HA TeXHHUYEeCKUEe OOBeKThl aBTOMoOMUIecTpoeHUs. CtaHaapr
YCTAHABIMBACT MCTOJIUKY U ITOPSIOK ITPOBCACHMS aHATN3a BUAOB, MMOCICACTBUU U ITPUIUH [TOTEHLIIMATbHBIX
neeKTOB (OTKA30B) TEXHUYECKUX OOBCKTOB M IIPOLICCCOB MX IMPOU3BOJACTBA, a TAKKe AOPADOTKU 3TUX
OOBCKTOB U ITPOLECCCOB IO pe3yjbTraraM IIPOBCACHHOTO aHalu34.

CraHpaapT NPUMCHSICTCS HaA 3Talax pa3padoTKM M ITOCTAHOBKM Ha IIPOM3BOJACTBO TCXHUYECKUX
OOBEKTOB, a4 TAKXKE I COBEPLUCHCTBOBAHUS UM JOPA0OTKM HMMCIOIUMXCI KOHCTPYKUMMU U IIPOLECCCOB
[IPOU3BOIACTBA TEXHUUYCCKUX O0BEKTOB. CTaHaapT MOXET ITPUMCHSTBHCS TAKXKE JUTS [IPUHSTUS PelUcHUN I10
KOMITOHCHTAaM TIPOAYKIIMH, UMCIOILIMM HECOOTBETCTBUS ITO HCKOTOPBIM ITOKA3aTC/ISIM KadyecTBa.

CraHaapT IIPUMEHSIETCS B CIIy4asix, Koraa aJisl TeXHUYECKUX OOBEKTOB COOTBETCTBYIOILIUMHU JOKYMCH -
TaMH (CTaHAAPTOM, TEXHUUYCCKUM 3aJaHUCM, JJOTOBOPOM, IIpOrpaMMOM OOECIICYCHUS KadyecTBa U HalleX-
HOCTU U AP.) IIPU3HAHO HEOOXOAMMBIM IMpoBeacHue Metoga FMEA. B unuumatuBHOM MOpSIAKE CTAHAAPT
MOXKET MPUMEHATBHCA, eclid MeTto FMEA npu3HaH nemxecoo0pa3HbIM 14 IIPEAOTBPALLICHUS WIWM YCTPaHe-
HUS OIUMOOK M HEJOPabOTOK KOHCTPYKUWUU U (MJIM) TEXHOJOTMYCCKUX ITPOLICCCOB.

CraHaapT pPEKOMCHAYETCS IPUMCHSTH IIPpU pa3padOTKe CTaHIapTOB IMPCANPUSATHSI, PYKOBOICTB,
METOJIMK U MHBIX JOKYMCHTOB B paMKax ACHUCTBYIOLICHU HaA MPCAIIPUATHU CUCTCMbI KauyeCTBa.

2 HopmaTuBHbIE CCBLIKH

B HacrtosiiuemM craniapTe MCITOJb30BAaHbl CChIJIKM Ha CICAYIOUIUE CTAHIAPTHI:

[OCT 27.002—89 HazaexHocTb B TeXHUKE. OCHOBHBIC ITOHATUSA. TepMUHBI U ONpeaeIcHUS

[OCT 27.310—95 HaznexHocTb B TeXHUKE. AHAJIM3 BUIAOB, ITOCICACTBUN U KPUTHUYHOCTHU OTKA30B.
OCHOBHBIC ITOJIOXKECHUSI

[OCT P NCO 9000—2001 Cucrembl MeHeXKMeHTa KadecTBa. OCHOBHbBIC ITOJOXCHUS U CJIOBAPD

3 Onpenenenust

B HacrosiieM craHaapTe UCIIOAB3YIOTCS TEPMUHBI C COOTBETCTBYIOLIUMU onpeaencHusaMu mo [OCT
P NCO 9000, [OCT 27.002 u 1 OCT 27.310, a Takke IMpUBECIACHHBIC HIXE:

3.1 HecootBercTBHe: HeruimonHenue tpeobopaHudg (1 OCT P MCO 9000)

3.2 nmedpekt: HesbirmomHecHUE TpeOOBAHUS, CBSI3AHHOIO C IMpEAIToaracMbIM MW YCTAHOBJICHHBIM
vucrtoap3oBaHueM ([ OCT P M1CO 9000).

3.3 otKa3: HenpeaycMoTpeHHOE UISI HOPMAaIbHOTO (PYHKIMOHUPOBAHUS TEXHMYCCKOro OOBeKTa
IBJICHUE, TPUBOASILNCC K HETaTUBHBIM ITOCJIC/ACTBUSAM IIPU SKCIUIyAaTAllMY WM M3TOTOBJICHUM JaHHOTO
TeXHUYCCKOro O0OBEeKTA.

[l puMeyan ue— /lagee B craHgapTe UCIOJBb3YETCI TEPMUH «Ie(heKT» B 3HAUECHHNU, 00001IAI0IIEM TTPHBE-
NeHHbIE TEPMUHBI «HECOOTBETCTBUE», «IC(PEKT» U «OTKAaA3».

3.4 3HAYMMOCTb MOTEHIMAJBLHOTO JdedeKra: KayecTBeHHas MJIWM KOJWYECTBEHHAs OlleHKa Ipearnosara-
eMOro vyiiepbda oT JaHHOTO AedeKTa.

U3nanne opuimuaIbHOE
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3.5 0ana [panr] 3HauuMoCTH (S): DKCIIEPTHO BLICTaBIsIcMasl OlIcHKA, COOTBETCTBYIONIAS] 3HAYUMOCTH
AAHHOTO AedeKTa ITO €0 BO3MOXKHBIM ITOCJICICTBUSIM.

3.6 BepoATHOCTh BO3HMKHOBeHHS JcdekTa: KomuuecTBeHHast olleHKA 0 IIPOAYKIINY (OT 00111Iero ec
BBITTYCKA) C Ae@CKTOM JaHHOI0 BUAA; 3TA A0JIS 3aBUCUT OT IPCLIOXCHHON KOHCTPYKUMU TCXHUUYCCKOTO
00BEKTA U IIpoLecca ero IpoMs3BOACTRA.

3.7 oann |panr] Bo3uukHOBeHHs1 (O): DKCIICPTHO BBICTABIsSIcMasl OIICHKA, COOTBETCTBYIOILAST BECPOSIT-
HOCTH BO3HUMKHOBCHHS JAHHOTO JeeKTa.

3.8 BepOsATHOCTb O0OHaApYxKeHHd Jcdekra: KonmudecTBeHHAasl OllcHKA A0JAM NMPOAYKIIUM € MMOTEHIIMAIb-
HbIM J¢(MEKTOM JaHHOTO BHUAA, A1 KOTOPOW IIPCAVCMOTPEHHBLIC B TEXHOJOIMYCCKOM HUKJIIC METOAbI
KOHTPOJIS U JUAarHOCTUKU ITO3BOJISIT BBISIBUTH JAHHBIN ITOTCHUMAIBHBIN Je(MeKT MIJIU €ro IMPUYUHY B Clydac
MX BO3HUKHOBCHMUSI.

3.9 0aan [panr] oonapyxenusi (D): DxcreprTHo BbICTaBisgseMasl OLICHKA, COOTBETCTBYIOLIAST BEPOSIT-
HOCTH OOHapyKecHUS AcdeKTa.

3.10 KommiekcHbli puck gedekra: KoMIuiekcHas OLUCHKA Ae(PCKTa ¢ TOUKU 3pCHUS ¢TI0 3HAYMMOCTHU
1O ITOCTCACTBUSAM, BEPOSITHOCTH BO3SHUKHOBCHUS M BECPOSITHOCTU OOHAPVYKCHUSL.

3.11 npuopurernoe unciao pucka (114P): KoruuectBeHHasd olleHKa KOMITJIEKCHOTO pUCKa JdedeKTa,
IBJISTIOILASICS [TPOU3BEACHHUEM DA/JTOB 3HAYUMOCTU, BOSHUKHOBCHHUS U OOHApYXKCHUS AJ19 JaHHOTO AedeKTa.

3.12 anamm3 BUAOB M nocaeacTBui moreHIMaabHbIX dedekToB (FMEA): @opmanu3zoBaHHasl mpoleaypa
aHAIM3a U J0PAOOTKHU IMTPOCKTUPYEMOro TEXHUYECCKOTO O0OBCKTA, TTPOoliecca U3TOTOBICHUS, MTPaBUJT SKCILIY-
aTAllMU U XpaHCHUS, CUCTCMbBI TEXHUYECKOTIO OOCITVKUMBAHUS U PCMOHTA JAHHOTO TCXHUYCCKOT0 OOBCKTA,
OCHOBAHHA$ Ha BBUICJICHUY BO3MOXHBIX (HAOMI0JaeMBbIX) JS(PEKTOB Pa3sHOTO BHUA C UX IMOCJCACTBUSIMU U
MPUYUHHO-CIICACTBCHHBIMU CBA3SIMU, OOYCIABIUBAIOILIMMU UX BO3SHUKHOBCHUE, U OLICHKAX KPUTUYHOCTHU
3TUX J1eeKTOB.

3.13 Texnmueckuil 00bekT [00bekT]: JIt00O0Oe uznenue (saeMEHT, YCTPOMCTBO, IMoJAcCUCTeMAa, (PYHKIIU-
OHA/IbHAY CAMHULIA MJIM CUCTEMA), KOTOPOE MOXHO pacCcMarpUBaTh B OTACIIBHOCTHU.

[IlpumMeudanune— OObEeKT MOXET COCTOSATb U3 TEXHWUYECKHX CPEACTB, TMPOrpaMMHBIX CPEIACTB WM HX
COUETAHUS M MOZKET B YACTHBIX CJAyYasIX BKJIIOYAThH MMEPCOHAaJ, €ro 3KCIUTYaTUPYIOHIMN, OOCHYKMBAIOMIMNA U (M1H)
peMoHTUpyioui (1 OCT 27.002).

4 (OCHOBHBIC ITOJIOKEHUA

4.1 Llean nposenennsst FMEA

FMEA mmpoBOJAT € LEJbO aHalu3a U J0pabOTKU KOHCTPYKIIUMU TCXHUUYCCKOTO O0BbeKTa, ITPOU3BO/I-
CTBEHHOI'O IIpollecca, IMPaBUJl 3KCIUTyaTallMi, CUCTCMbl TeXHUYCCKOTI0 OOCIVKUBAHUS UM PEMOHTA TEXHMU-
YeCKOro oOBbeKTa I8 IIPCAVIIPCKICHUS BO3HMUKHOBCHUS W (MJIM) OCJIA0JEeHUS TIKECTU BO3MOXKHBIX
MMOCJICACTBUI €ro Ae(MEKTOB U 1151 JOCTUXKCHUS TPEOVEMBIX XapaKTCPUCTUK OEe30ITaCHOCTH, 3KOJIOTUYHOCTH,
3(P@MEKTUBHOCTU U HANCKHOCTHU.

4.2 Ilpumenenue meronza FMEA ocHOBaHO Ha CieAvIOLIUX ITPUHLIUIIAX:

4.2.1 Komangnag pao6ora. Pcanuzanusg meroga FMEA ocyiiiecTBiasieTcs cuaaMi CIIeIIMaIbHO TTOA0-
OpaHHON MEXPYHKIUOHATIBHOM KOMAH/Ibl 3KCIIEPTOB.

4.2.2 WNepapxvdHocTb. 11 CIIOXHBIX TEXHHUYCCKMX OOBEKTOB WM IIPOLIECCOB MX M3TOTOBJICHUS
AHAJIW3Y TIOJIBEPracTcs KakKk OOBbCKT WM IPOLECC B LEJIOM, TaK U UX COCTABIISIOLIUC, Ae(EKThl COCTABIIS -
IOIUMX pacCcMaTpUBaIOTCS IO MX BIMUSHHWIO HA OOBCKT (MJIU ITPOLECCC), B KOTOPbIM OHU BXOJSIT.

4.2.3 WNreparuBHOCTb. AHAIN3 [TOBTOPSIIOT ITPU JIIOOBIX U3MECHCHUSIX 00OBEKTA WY TPEOOBAHNUU K HEMY,
KOTOPbIE MOTYT ITPUBCCTU K U3MCHCHUMIO KOMIUJICKCHOIO pUcKa JedeKra.

4.2.4 Permcrpanmus pesyipbtaToB nposeaeHuss FMEA. B CcooTBeTCTBYIOLIMX OTYETHBIX JTOKYMCHTAX
AOJKHBI ObITh 3a(UKCUPOBAHBI Pe3YJIbTAThl ITPOBCACHHOTO aHA/IM3a U PELICHUS O HEOOXOAMMbBIX U3MCHE-
HUSIX U JIeMCTBUSIX.

HeoOxoaumble U3BMCHCHUS U JCHUCTBUS, VKA3aHHBIC B OTYCTHLIX JOKYMCHTAX, J0I2KHbBI ObITh OTPaAXE-
Hbl B COOTBETCTBYIOLIUX JOKYMCHTAX B paMKax JCHUCTBVIOLLCH Ha MPCANPUATUN CUCTCMbI KA4yeCTBA.

4.3 3anaum, pemaembie npu nposeneruu FMEA

B nmmpouiecce FMEA peiiator cieayioiiye 3aj1a4du:

- COCTAaBJISIIOT IICpedyeHb BCEX IMOTEHUMAJIbHO BO3MOXKHBIX BUAOB Ae(PEKTOB TEXHUUYCCKOTO OOBEKTA
WJIU ITpOLICCCa ero IMPOU3BOACTBA, ITPU 3TOM YUUTBIBAKOT KAK OIIBIT U3TOTOBJICHUS U UCIIBITAHWUN aHaTOTUY -
HbIX OOBCKTOB, TaK U OITBIT PeaTbHbIX ACUCTBUU U BO3MOXKHbBIX OLIMOOK IepCoOHaIa B ITpOLICCCe ITPOU3BO/I-
CTBA, BKCIUIVATALIUM, ITPU TEXHUYCCKOM OOCITYKMUBAHUU U PCMOHTEC AHAJOIMYHBIX TCXHUYCCKUX OOBCKTOB;
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- OIIPEACIISIIOT BO3MOXHBIC HCOMIATOIMPUSATHBIC MTOCICACTBUS OT KAXI0T0 IMTOTeHLMUAIBHOrO JIedeKra,
MMPOBOASAT KAYCCTBCHHBIN aHAIU3 TSIXKECTHU ITOCICACTBUU U KOJIMUYECTBECHHYIO OLICHKY MX 3HAUYUMOCTHU;

- OIIPEACIISIIOT IIPUYMHbBI KAXKIOr0 IMOTeHLMATIbHOTrO Ac(peKTa U OLICHUBAIOT YaCTOTY BO3HHUKHOBCHMUS
KAXXJI0M TTPUYUHBI B COOTBETCTBUHU C ITPEJIaracMbIMU KOHCTPYKUMEHU U ITPOLECCCOM U3TOTOBJICHUS, a TAKXKC
B COOTBCTCTBUU C ITPCIAITOJATACMbIMHU YCIIOBUSIMU 3KCIUIVATALIMU, OOCTYXXKMBAHUS, PCMOHTA;

- OLECHUBAIOT JOCTATOYHOCTD IIPEAYCMOTPEHHLBIX B TEXHOJIOTMUCCKOM LUKJIIC orlepaliyuil, HalpaBiIcH-
HbIX Ha IpeaylpexiacHue AedeKToB B 3KCILIyaTalMM, U JOCTATOYHOCTL METOIOB IPCAOTBPAILLCHUS
neeKTOB IIPU TEeXHUYECKOM OOCIYVXKUBAHWU M PCEMOHTE, KOJMYCCTBCHHO OLCHUBAIOT BO3MOXHOCTD
MPCAOTBpAILCHUS Ae(MeKTa IyTeM MMPEAYCMOTPECHHBIX OIlepaliiid 1o OOHAPYXKCHUIO IIPUYUH JedEeKTOB Ha
CTaJWH U3TOTOBJICHUS OOBCKTA U IIPU3HAKOB JC(PCKTOB HA CTAAMU 3KCILTyaTalMMU OOBCKTA;

- KOJWYECTBCHHO OLICHUBAIOT KPUTUUYHOCTL KAXAOro AedeKra (¢ ero mpuYuHoO) MNpUOPUTETHLIM
qyucioM pucka [ 14 P u nnpu Beicokom [1HP Beayr 1opadoTKy KOHCTPYKIUU U IMTPOU3BOIACTBEHHOTO ITpoOl1Iiecca,
a TAKKe TPEOOBAHUU U MPABUJ SKCIUIVATAllUU C LEJIbIO CHUXCHUS KPUTUYHOCTU JAHHOIO AedeKTa.

4.4 llpu npopeaeHun FMEA Hapsay ¢ npeaoKeHHbIM BapUMaHTOM KOHCTPYKLMM WUIIU ITpoliecca
[IPOM3BOJICTBA PEKOMCH/IVETCS aHATU3UPOBATh TAKXKE AJIbTCPHATHUBHbBIC BAPUAHTbHI TCXHUUYCCKUX PCIUCHUN.
DTH BApUAHTbl PACCMATPUBAIOT C LICJIbIO CHMXKEHUS KOMILICKCHOro pucka aedexra no IHYP, cuuxkenusa
CTOMMOCTH U MOBBIIUCHUSA 3OMCKTUBHOCTU (PYHKUIMOHUPOBAHNS TEXHUUYCCKOTO OOBCKTA UM TCXHOJIOTUHA
erO0 U3rOTOBJICHUSI.

4.5 Mertogonorus aHaav3a BUAOB, MPUYUH M MTOCJICACTBUN A¢(PEKTOB IMPCAITojgaracT opraH1u3alinio
MeKMYHKIMOHAIBHOU KoMaHibl ( FMEA-KoMaHIbl), cOCTOSILUCH U3 pa3HbBIX CIICLIMAJIMCTOB, 3HAHUS KOTO-
PbIX HECOOXOAMMBI ITPU aHATHU3E U A0PA0OTKE KOHCTPYKIMUHY 00BCKTA U (MJIM) ITPOMU3BOJACTBCHHOTIO ITpoLecca
(cMm. 4.2.1).

TpedboBaHusg K coctaBy FMEA-KOMaHA — B COOTBETCTBUU C pa3cIOM J.

4.6 Pazivunbie Buapl FMEA

4.6.1 B cnyuasix, Korjaa 1pu pa3padoTKe TeXHUYECKOT0 00beKTa KOHCTPYKIIMIO U ITPOLICCC ITPOU3BOJI -
CTBA Pa3lciIsiTh HELICJICCOOOPA3HO, pa3spabOTKy KOHCTPYKLMU U ITPOU3BOACTBCHHOIO ITPOLICCCa ITPOBOAMIT
COBMeCTHO ¢ npuMeHeHueM obiiiero FMEA. OrpaciaeBbIMU ITpUMepaMy 11€JIeCO00pa3Horo InpuMcHeHUs
oo1ero FMEA gaBIg10TCS: pe3MHOTECXHUYECKOE MTPOU3BOACTBO, IIMHHAS ITPOMBILIJICHHOCTL U Ap. B 3TOM
ciydac IIPUMCEHSIIOT 000DIICHHYIO METOIOJOTHMI0 aHAIM3a BUIOB U ITOCICACTBUN AedEeKTOB KOHCTPYKUNHA
U TEeXHOJIOTUM IO HacTosdlueMy craraaprty, a takxke o [ OCT 27.310.

4.6.2 B ciyyasix, Kkoraa pa3zpadarbIBacMblil TEXHUUYCCKUU OOBCKT IpCAroaracT cHavaja pa3padoTKy
KOHCTPYKUMH STOTO O0BEKTA, 4 3aTeM pas3paboTKy IMPOLECCOB ero npous3Boacrsa, Merod FMEA moxer
OBITH pa3ZejicH Ha JBA dTara: sTarn orpadorku KOHCTpyKUuY (DEMEA nnu FMEA KoHcTpyKuuu) 1 stan
oTpaboTKu mpousBoacTeeHHOro mnporiecca (PFMEA wiu FMEA nporiecca)l).

4.6.3 Ananus BUIOB U nocieacTBuil gedekroB KoHcTpykKuuu (DEMEA, FMEA koHcTpyKIINu)

FMEA KOHCTpYKUMU IIPCACTABIISICT COOOM IPOLCAYPY aHaIM3a IICPBOHAYAIBHO IIPCATOXCHHON
KOHCTPYKLMUU TEXHUYCCKOTO OOBEKTA 1 JOPADOTKH 3TOM KOHCTPYKIUMH B ITPOLECCE PpA0OOTHl COOTBETCTBYIO-
et FMEA-KoMaHAHI.

FMEA KoHCTpyKUMHU ITPOBOAST Ha 3TAllC pa3padOTKM KOHCTPYKLIUU TEXHHUYECCKOro oobekTa. JdaHHbIN
METOJI ITO3BOJISICT ITPEAOTBPATUTH 3aITYCK B IIPOU3BOACTBO HEAOCTATOYHO OTPA0OTAHHOW KOHCTPYKIIMU,
[MOMOTAECT VJIVUYILIUTL KOHCTPYKLNUIO TCXHUUYCCKOTO 00BCKTA U 3apaHee MPeAyCMOTPCTh HCOOXOAMMbBIC MCPBI
B TEXHOJIOTMY U3TOTOBJICHUS, ITPEAYITPCKIAS MTOSIBICHUEC WX (M) CHUXAd KOMIUICKCHBIM pUCK JedeKkTa 3a
CUCT:

- KOJIJICKTMBHOM pabOThl pa3HOCTOPOHHUX CIICLIUATIUCTOB, Bxoasd1iux B DEFMEA-kKomMaHny;

- W3HAYAJIBbHOTIO M IIOJIHOIO y4yeTra TpeOOBAHUN AJI MI3TOTOBJICHUS KOMIIOHCHTOB, TPcOOBAHUI
COOPKHU, KOHTPOJII ITPU U3TOTOBJICHUU, YAOOCTBA OOCITYXXKMBAHUS U T. .;

- TTIOBBILLICHUS BCPOSITHOCTHU TOI'O, YTO BCC BUJbI [TOTCHUUAJIBHBIX Ae(MCKTOB U UX ITOCJCACTBUS OYAYT
paccMOTpeHBbI B 1poliecce padbotel DEFMEA-KoMaHIbI;

- aHaJIM34a ITOJIHOW U pa3sHOCTOPOHHEN MHMOPpMALIMH ITPU TTAHUPOBAHUUN 3PPCKTUBHOTO UCIIBITAHUS]
KOHCTPYKLUWU;

- aHa/IM3a CIIMCKAa BCeX BUIAOB IMOTCHUMAJIBHBIX AS(PCKTOB, PAHXMUPOBAHHBLIX MO0 UX BIUIHUIO Ha
MOTpeoOUTEsII, IMPU KOTOPOM YCTAHABIMBAKT CHUCTECMY IIPUOPUTETOB IPU ITPOBCACHUU VYJIVILICHUU KOH-
CTPYKLIUU U IIpOTrpaMMy UCIIbITAHUN;

) DFMEA — Potential failure mode and effects analysis in design (Design FMEA).
PFMEA — Potential failure mode and eftects analysis in manufacturing and assembly processes (Process FMEA).

3
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- CO3JAHUS OTKPBLITON (POPMBI LTI PCKOMCHAALIUMN U ITPOCICKMUBAHUS ACUCTBUIN, CHUXXAIOILIUX PUCK
BO3HUKHOBECHUS 1e(MEKTOB;

- pa3paboOTKHU peKOMECHIALMM, [TOMOTAI0ILMX B JaTIbHEUILICH ACATCIABHOCTHY 110 aHAIU3Y COBOKYITHOCTHU
TpcOOBAHUM, OLICHUBAHUWIO U3MEHCHUN KOHCTPVKIIMHU, a TAKXKC IIPU pa3padboTKe IMOCJICAVIOIIUX IMePCIeK-
TUBHbIX KOHCTPYKLMHA.

4.6.4 Ananusz Buaos U nocieactsuil nedekron npoiecca (PFMEA, FMEA nponecca)

PEMEA mnpeacrasisier coOOOM MPOLCAYPY aHATIU3a IIEPBOHAYATIBHO Pa3pabOTAHHOIO U IPEATOXEHHOTO
(ripoLiecca) IMPOU3BOACTBA U JOPAOOTKU 3TOrO Ipolecca B Xoae padoTsl cooTeTcTBYIOCH PEFM EA-KOMaHab!.

PEMEA npoBoadT Ha 3tare pa3padboTKU IIPOU3BOICTBCHHOTIO IIpoLCCCa U ATO ITO3BOJISCT IMIPCAOTBPA-
TUTb BHEJAPCHUC B MMPOU3BOJICTBO HEAOCTATOUHO OTPADOTAHHBIX ITPOLIECCCOB.

PEMEA no3Bosiger:

UACHTUOULUPOBATL BUABI ITOTCHIMATBHBIX AS(MPECKTOB ITPOLICCCAa U3TOTOBICHUS JTAHHOIO TEXHHUYECKO-
ro o0beKTa, NMPUBOALLIUX K AepeKTaM JaHHOTO TeXHUYECKOro 00BbEeKTA;

OLCHUTD IMOTCHUMAIBHBIC peaKUMUU ITOTPEOUTEIISI HA COOTBETCTBYIOILUEC NCPCKTHI;

UACHTUPULIUPOBATL IMOTCHILMAIBHBIC (PAKTOPHI IIPOLCCCOB M3TOTOBJICHUS U COOPKM M Bapuallu
rporecca, TpeoOyouIue VCUICHHbIX JeUCTBUN IJIS1 CHUXKEHUS YACTOThI (BEPOSITHOCTU) IedEKTOB WU 1118
OOHAapPYXCHUY YCIIOBUY JePEKTOB ITpOLiecca;

COCTABUTL PAHXKUPOBAHHBIN CIIMCOK IMOTCHUMAIBHBIX Ac(PEeKTOB IIpoLecca, YCTAHABIMWBAS HSTUM
CUCTEMY ITPUOPUTETOB LI PACCMOTPCHUS KOPPCKTUPYIOLIUX ICUCTBUMN;

AOKYMCHTUPOBATH Pe3VJ/IbTAThl ITPOLIECCa U3TOTOBJICHUS WU COOPKMU.

4.6.5 Meron FMEA pnonyckaetrcss NPpUMEHSITb TSI NMPUHSITUS pPELICHUN B OTHOIUCHUU ITapTUH
KOMITOHCHTOB, MMCIOIMX OTKJIOHCHUS MO HEKOTOPBIM IMOoKa3zarejasdaM Kadecrsa. llpu sToOM OLICHUBAIOT
KPUTUYHOCTD IMTOTCHUUATIBHBIX Je(MCKTOB, KOTOPbIC MOI'YT BO3HMKATL B TCXHUYCCKOM OOBEKTC, B KOTOPbLIHU
BXOJISIT JJAHHBIC KOMITOHCHTHI. B 3TOM cirydae »KcIiepTHO BhICTaBIsIeMbIe Oatel S, O, D (cM. pasnensl 6 U
7) DOJIKHBI OTHOCUTBCH K TEXHUYECKOMY OOBEKTY, B KOTOPBIM BXOAST 3TU KOMITOHCHTHI.

4.7 Merononoruga FMEA pekxoMeHayeTcs Kak ITpU MPOCKTUPOBAHMU HOBBIX TCXHHUYCCKMUX OOBEKTOB,
TaK U IIPpU pa3padoTKe MOAUPULIMPOBAHHBIX BAPUAHTOB KOHCTPYKUMU U (MJIU) ITpoLecca IMPOU3BOACTBA
TEXHUYCCKUX OOBEKTOB (B COOTBCTCTBUU C 4.2.3).

Metonoaoruss FMEA nosie3Ha takke Mnpu pacCMOTPEHUN HOBBIX VCIIOBUU 3KCILIVATALIMU TCXHHUYCC-
KOro o0beKTa UJIM HOBBLIX TPCOOBAHMM 3aKa3yukKa (ITOTPCOUTEIISI) K 3TOMY OOBCKTY.

5 Cocras FMEA-KoMaHa 1 TpeOOBaHUS K UX WIEHAM

>.1 FMEA-xomanna (MexXX(OYHKIMOHAJIbHAS KOMaH/Aa) IIPEJACTaBIISICT COO0M BpeMEHHbBIN KOJJICKTUB
M3 pa3HbIX CIICHMAIMCTOB, CO3/IaHHbBIN CIIeHMaaIbHO AT HEIW aHaau3a U J0pa00TKM KOHCTPYKIIMU U (M)
[poliecca U3roToRJICHUS JaHHOTO TeXHUYecKoro oonekra. IIpu neodbxonmumoctu B coctaB FM EA-KoMaH bl
MOTVT IIPUTIALIATHCS OIBITHBIC CIICHHMATUCTBI U3 APYTrUX OpraHu3alivi.

>.2 B cBoelt padbore FM EA-KoMaHibl MPUMEHSIOT METO/1 MO3TOBOTO LUITYPMA; PCKOMEHAYEMOE BpeMsl
padboTel — OT 3 710 6 yacoB B J1eHb. [11g addexkTuBHOI padoTsl Bce wieHbl FM EA-kKoMaHIbl JOKHBI UMETH
MMPaKTUYCCKUM OIBIT U BBICOKHUU ITPOPECCUOHATBHBIN YPOBEHb. DTOT OIIBIT IPCAITOIaracT AJIsl KaxXXaoro
4yJjicHa KOMaH/bl 3HAYUTEJIbHYIO paboTy B IMTPOIIIJIOM € aHAJOTMYHBIMU TEXHUUYCCKUMU OOBEKTAMU.

>.3 Pexomenayemoe 4yucio ydyacTHUKOB FMEA-komMauawsl — or 4 10 8 destoBek. [1oHBIN coCTaB
yyacTHUKOB FMEA-KomMmaHabl a1 padoThl ¢ AaHHBIM TEXHUYECKHUM OOBEKTOM JOIKEH OBITH HEU3MCHHBIM,
OAHAKO B OTAeJbHbIC AHU B padoore FMEA-KoOMaHABI MOXET IIPUHUMATDL y4acTHUe HEITOJHBIN ec COCTasB,
4YTO OIIPCAECIISIETCS LEeJIeCO00PasHOCThIO TIPUCYTCTBUS TEX WM MHBIX CIICLIMAJIUCTOB IMPU PACCMOTPCHUU
TEKVYILETO BOITpOCA.

>.4 Pexomennyercs, 4Toosl 4wieHbsl DEFMEA-KOMaHAB B COBOKVITHOCTU UMEITH ITPAKTUYCCKHUU OIIBIT
B CJCAVIOILMX 00JaCTIX AeITCIIbHOCTH:

- KOHCTPYUPOBAHHE aHATOTUYHBIX TEXHUYCCKUX OOBCKTOB, Pa3/IMUHbIC KOHCTPYKTOPCKUE PEILICHU;

- TIPOLIECCHhI MTPOU3BOJACTBA KOMITOHCHTOB U COOPKU;

- TEXHOJIOTUS KOHTPOJISI B XOAE€ U3TOTOBJICHUS;

- TEXHUYCCKOEC OOCIYXKMBAHUC U PCMOHT;

- WCIIBITAHUY;

- aHa/IU3 IMOBCACHUS AHATOTUYHBIX TeXHUYCCKUX OOBCKTOB B AKCIUTYATALIUHU.

>.> Pexomenayercs, yTooOb! wieHbl PEMEA-KOMaHAbl B COBOKYITHOCTU MMCJIU ITPAKTUYCCKUN OITbIT
B CJCAVIOILMX 00JaCTIX AeSTCJIbHOCTH:

- KOHCTPYUPOBAHHE AHATOTMYHBIX TEXHUYCCKUX OOBECKTOB;

- TIPOLIECChI MMPOU3BOACTBA KOMITOHCHTOB U COOPKHU;
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- TCXHOJIOTHA KOHTPOJS B XOJAC M3TOTOBJICHUSI,

- dHdaJIHU3 _pa60Tm COOTBCTCTBYIOLINMX TCXHOJJIOI'MYCCKHWX ITPOHLHLCCCOB, BO3SMOXXHDIC AJIBbTCPHATHMBHDLIC
TCXHOJITOTHUHCCKHUC TTPOLCCChI,

- dHd/IM3 H4aCTOTbl ﬂ@-(b@KTOB M KOHTPOJIA DH6OTE~I COOTBCTCTBYIOLIHCTO O6ODYHOBHHI/IH 1 ICPCOHAIA.

[Ilpumeyanue— Ilpu HeoOxonuMocTH B coctaB FMEA-KOMaHA MpUBAEKAIOTCS TAKXKE CIEUHMATUCTBI C
MPaKTUYECKUM OIBITOM B JIPYIUX O0JIACTSIX AESATEIbHOCTH.

5.6 B ciyuyae, xKorjia stansl MPOCKTUPOBAHUS KOHCTPYKIMU U ITPOLECCOB ITPOU3BOACTBA JAHHOIO
TEXHUYECCKOTO 00BEeKTa pas3leiisdTh Helesecoodpa3zHo (eMm. 4.4.1), dopmupyror odiyio FMEA-kKoManay.
UsteHbl 5TOM KOMaHIbl B COBOKYITHOCTH JOJIXKHBI UMETh ITPAKTUYCCKUU OITBIT BO BCEX O0JIACTAX ACSATCJIb-
HOCTH, IEPEYUCICHHBIX B 3.4 1 5.5,

>.7 B cinyqae, koraa aJ1s1 JaHHOTO TeXHMUYCCKOTro o0beKTa oTaeibHO hopmupyvior DEM EA-kKomaHny
1 PEMEA-xkoManny, pekoMeHayeTcsd B UX COCTAB BKJIIOYATh OJIHM U Te XK€ (PU3UYCCKHUE JTMLA CICAYIOUIUX
CITCLIMAJIbHOCTEU: KOHCTPYKTOP, TEXHOJIOT, COOPLIUK, UCIILITATCb, KOHTPOJIE.

5.8 B kKomaHzae HoKeH ObITH OIpEAeJIcH BCAVIUUW, KOTOPBIM MOXET OBITH JH000M M3 YJICHOB
KOMAaH/Ibl, MPU3HABACMbIU OCTAJIbHBIMU Kak JUACP B paccMaTpUBacMbIX BOITpOCaXx.

0.9 IlpodeccronanbHo orBercTBeHHBIM B DEMEA-KOMaHne gaBnsgercsa KOHCTpyKTop, a B PEMEA-
KOMAaHJIe — TCXHOJIOT.

6 Metoauka padorsi FMEA-kKomana (ocHoBHbie dTanbl nposeaennss FMEA)

6.1 AnroputMm padorel FMEA-KoMmaHabI IpeacTaBiIeH Ha pUCYHKE 1.

6.2 [Tnranuposanue FMEA ocyiuectsagior mo 5.3 ['OCT 27.310. HeobxonumMo peliuTh BOIIPOC O
MoaupuKauusax U sramnax padorsl 1o meroany FMEA: canavyana DEMEA, 3atem PEMEA unu odimmin FMEA.

6.3 DopmupoBaHue cocTaBoB McX(MyHKIIMOHANTbHBIX FM EA-KOMaH oCyIIeCTBISIOT B COOTBCTCTBUU
C TPEOOBAHUSIMU paszesa d.

6.4 O3HakoMIeHHE C NpeIJI0KEeHHBIMH MPOEKTAMH KOHCTPYKIMH U (M) TEXHOJOTHYECKOro mpoiuecca

Beayuumit FMEA-KoMaHabl npeacTaBiasieT AJISE O3HAKOMJICHUS 4YIeHAM CBOCH KOMAHIbl KOMILJICKT
AJOKYMCHTOB I10 MMPEAJIOKCHHOMY IMPOCKTY KOHCTPYKUMU WU (M) ITPOCKTY TEXHOJOIMYECKOIro Ipolecca.

6.5 OnpeneneHue BUIOB MOTEHIUAIbHBIX Je()eKTOB, X MOCJAEACTBUI H MIPUIMH

6.5.1 JAnsg KOHKpPETHOro TCXHMYECKOrOo oObekTa M (MJIM) MPOU3BOJACTBCHHOTO IIpoliecca € cro
KOHKPETHOW (PYHKIIMCH ONpPEAedIOT (IMOJb3YsICh UMCIOLLICHCS UH(OpMalve U IMIPEAIUECTBYIOILUM OIIbI-
TOM) BCE€ BO3MOXHBIC BUABI Je@eKToB. OIUCcaHUe KaXI0T0 BUJa AedeKTa 3aHOCIT B IIPOTOKOJ aHallu3a
BUAOB, IIPUYUH U ITOCICACTBUU IMTOTCHILIUATIBbHBIX A¢(MECKTOB, COCTABJICHHBIN, HAIPUMEP, B BUAC TAOTULIHI.
MDopma mnpoToKosa J0JKHA OBbITH IIPEJBApUTCILHO BbIOpaHa W yTBepxieHa. Pexomenayemass dopma
MMPOTOKOJIA MIPUBCIACHA B IIPUITOXKCHUU A.

[IpuMepbl BUAOB AC(PECKTOB TeXHUUYCCKOTO OOBEKTA: pacTpeCKUBaAHUE, AedopMmaliugd, JodT, Teub,
[TPOKOJI, KOPOTKOE 3aMbIKAHUE, OKUCIICHUE, TICPEIIOM.

[IpuMepsl BUIOB AC(PECKTOB TEXHOJOTUYCCKOrO IIpoLecca: HEJOCTATOYHAsl TOJIILMHA ITOKPBITHS,
MIPOITYCK Olepalii VCTAHOBJIICHUS LUTUIMHTA, [IPUMECHECHUE JIPYyroro Marepuala.

[IpuMeyanue— Buael MOTCHHUATBHBIX AE(PEKTOB CICAYET OMUCHIBATE B PUINYECCKHUX WU TEXHUYECKUX
TEPMUHAX, 4 HE B BUJE BHEIIHUX MPU3HAKOB (CUMIITOMOB), 3AaMETHBIX ITOTPEOUTEIIO.

6.5.2 /g Bcex onmucaHHbIX BUIOB ITOTCHIIMAJIBHBIX JIE(PEKTOB ONMPCCIISIIOT UX I[TOCIIEACTBUS Ha OCHOBE
orneITa U 3HaHnuil FM EA-KoMaHIbI.

[Ipumepsl nmocaeacTBUM AeEKTOB: IIYM, HellpaBUJIbHAas padboTa, IUI0OX0W BHEIIHWUM BUA, HCYCTOUYU-
BOCTb, IIpEePBIBUCTAs] padoTa, IIEpOXOBATOCTh, HEPAOOTOCIIOCOOHOCTD, IUIOXOH 3aItax, IMOBpeXAeHUE yITpaB-
JICHUSL.

[IlpuMeudyaHnu4a

1 g kaxnoro suaa 1edeKToB MOXKET ObITh HECKOJIBKO MOTCHUHUATBHBIX IMOCJACACTBUI, BCE OHU HOJIZKHBI OBITH
OIMMCAaHBI.

2 llocneacrsus nedeKTOB ClIeAYVET ONMUCHIBATSL IIPU3HAKAMU, KOTOPBLIE MOXKET 3aMETHUTDL U OLLIYTUTL MMOTPEOUTEI b,
[MpUYEeM MMEETCS B BUIY, UTO MOTPEOUTEIb MOXKET OBITb KaK BHYTPEHHUM (Ha IMOCICAYIOIIMX OIepalusIxX CO3JaHUs
00BbEKTa), TAK U BHEILIHHWM.

3 TlocneacrBug nedeKToB cieayeT UsjaraTb B KOHKPETHBIX TEPMUHAX CUCTEMBI, MMOACUCTEMBI UM KOMIIOHEHTA,
MOJABEPracMbIX aHATIN3Y.
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ObpasosaHue FMEA-koMaHAbl
Bbibop BeayLiero

O3HakoMrneHue ¢ npearnoXeHHbIMW
NpoeKTaMmu KOHCTpyKUUKU 1 (Unn)
TEXHONOrM4ecKoro npouecca

3kecnepTHoe onpeaerieHne NoTeHunanbHbIX
OedeKToB JaHHOW KOHCTPYKLMKA U (M)
TEXHOMNOIrM4YecKoro npouecca

CocTaBneHue nepeyvHsa aedeKTon

C NOCNEACTBUAMU U NMPUHMUHAMM

[MpnymHa 1 [Tocneacteue 1

[puunHa m [focneacreue k

OueHKa KOMNNeKcHOro pucka gedexra
no Kkputepusm: S, O, D

Buibop «Hauxygwiero» nocnegcteus ¢
MaKcUuMarnbHbIM annom S
OueHka ana gaHHoro gedekra/npuynHbl
bannosOuD _

BbluucneHMe NpUoOpUTETHOIO MUCIA pUcKa

AN paHHoro gedekra/npuynHbI
[THP = S-0-D

Cnepytowunm
aedeKkT/npuymnHa

HopaboTka
KOHCTPYKL MW
n (nnu)
TEXHONMOrN4YeCcKoro

MYP < MYP, 4P > MYP,,

CpaBHeHue [T4P
C KPUTUYECKOW
rpaHuuen I'Il-IPI.p

[TlocnegHWIA
Mo CrUCKy
nedekt/npu4nHa?

npouecca no
KONNEeKTUBHOWN
naoee FMEA-

KOMaHA

PellueHWe: KOHCTpYKUUA U (Unn)
TeXHONOorn4ecKuin npouece
yYAOBNETBOPUTENNBHDI

CocTaBneHue oKoHYaTenbHoro MpoTo-

Kona no pesynbrartam pabotel FMEA-
KOMaHAbl U ero noanucaHue

PucyHok 1 — Anropurm padbotrsl FMEA-KoMaH/IbI



I'OCT P 51814.2—2001

6.5.3 Jlns kaxaoro rnociaeAcTBUs AedeKTa 3KCIIEPTHO ONPe/IesSoT 0aal 3HAYUMOCTU S TTPU ITOMOIIH
TA0IMLBI 0A/UIOB 3HAUUMMOCTHU. bayr 3HAYUMOCTU U3MEHSIETCS OT | aJ1sl HauMeHee 3HAYUMBIX I10 VILCpOyY
nedekroB 40 10 — ang Haubosee 3HAaYMMBIX 11O VIUEpOY AedeKToB. 11 KOHKPETHOTO IPCANIPUSTUS 5Ta
TA0/IMUA AOJ/DKHA OBITH IEepecMOTPEHA B COOTBETCTBUU CO CIICLHU@MUKON IMPEANPUITUSI U KOHKPETHBIMU
MMOCJICACTBUAMU Ae(DEKTOB.

Tumossic 3HAYCHUS OATTIOB 3HAUYMMOCTHU ITpUBCACHBI B Tabmuuax 1 1 2 pasgena 7.

B nanpHeiiiem npu padore FMEA-xkomannbr ¥ BeicTaBieHud [THUP (o 6.5.7) ucnonp3yioT oauH
MAaKCHUMAaJIbHBIU O0a/U1 3HAYUMOCTH S U3 BCEX IMTOCJICACTBUN AAHHOTO JcdeKTra (IIpUMEPbl UCTIOJIb30BAHUS
MakKkcuMaJbHOro dauia S rnpu BeryuciaeHuu 14 P nmpuseneHsb! B IIpUIIOXKCHUM b).

6.5.4 Jng kaxuiioro jnedekra onpeacsiorT MOTCHIIMAJIbHbBIC MPUUYUHEBL. A1t ogHOoro aedekra MOXCT
OBITH BBISBJICHO HECKOJIBKO IMOTCHUMAIBHBIX IIPUYUH, BCC OHU JOJIKHBI OBITH ITO BO3MOXHOCTU ITOJIHO
OITMCAHbl U PACCMOTPECHBI OTACIILHO.

[IpuMepsl npUYUH AeEKTOB. MCIIOJB30BaH APYrod Marcpuall, HeaaeKBATHOC ITPEAITOIOXCHUE O
JKU3HECITOCOOHOCTU KOHCTPYKIIMU, Ieperpys3ka, HeJOCTATOYHBIC BO3MOXKHOCTU CMAa3KM, HCITOJTHBIC WH-
CTPYKIIUU ITO OOCITYXXKHMBAHUIO, C€J1abas 3alllUTa OT HEOIAronpusaITHLIX VCIIOBUI Cpebl.

[ITpnunHamMuy (MexaHU3MaMH) AePEKTOB MOT'YT ObIThb, HAIIPUMEP: TEKYYCCTb, ITOJI3Y4YCCTh, HECTAOUb-
HOCTb MaTepuasa, YCTaJI0CThb, U3HOC, KOPPO3Usl.

6.5.5 Jns xaxaoii MoTcHUIMAJIbHOU MPUUYUHBI JieheKTa SKCIICPTHO OIPEACISTIOT 0all BOSHUKHOBCHUS
O. Ilpu sroM paccMarpuBacTCs ITPCANOJAracMbIil IMIPOLICCC M3TOTOBJICHUS U SKCIIEPTHO OLICHUBACTCSH
4acToTa JaHHOM IMPUYUHBI, ITPUBOISILICH K paccMaTpuBacMoOMy OC@PEKTY.

bam1 BO3HMKHOBCHHUSI HM3MEHSCTCS OT 1 JJIs1 caMbIX PEAKO BO3HHMKAKWOIUMX Ae@eKTOB A0 10 — 114
neeKTOB, BO3HUKAIOILUMX MOYTU BCETAA.

Tumossiec 3HaYCHUS Oa/l/1a BOSHMKHOBEHUS IIpUBeAcHbI B Tadauuax 3 U 4 paszaeina 7.

6.5.6 s naHHOrO Jedexra U KaxJiou oTaeJbHOW NMPUYUHBI OIpeIesIsTioT 0al1 odHapyxeHust D s
JAHHOTO Ae(eKTa UK ero NMpUYUHbI B XOJ¢ IPEAITOIaracMoro rmpoiecca Uu3roToBJICHUS.

bamt obHapyxXeHUsT U3MeHSeTcs OoT 10 1d MpakKTUYCCKMU HE OOHaApyXUBACMBIX AC(PCKTOB (ITPUUYUH )
no 1 — s nmpakTudeckK JOCTOBEPHO OOHaApPYXXMBAEMbIX AC(MECKTOB (ITPUIUH).

Tunosblc 3HaucHUS Oaly1a OOHapYKCHUS TIPUBCICHBI B Tabuuax 5 u 6 pasaena 7.

6.5.7 Ilocne momy4yeHus 3KCIIEPTHLIX OIeHOK S, O, D BuIMUCISIOT pUopuTeTHOE Yyucio pucka [THP
o popmyiie

MYP=Sx 0O xD. (1)

Jng nedeKroB, MMEIOHIUMX HECKOJbKO IIPUYUH, OIIPCACISIOT COOTBCTCTBCHHO Heckoabko [1YP.
Kaxzgoe 1P moxer umerts 3nHauyeHud ot 1 no 1000.

6.5.8 ns nmpuopuTETHOTO YUCia pUCcKa JOKHA OBITh 3apaHec YCTAaHOBICHA KpUTUYeCcKasl rpaHula
(ﬂ"%IP?p) B rnipeacyaax ot 100 go 125. I'lo ycMOTpeHUIO CITyKOBI MApPKETUHTA U APYIUX CITYKO MPEAITpUSITUS
IIsT HEKOTOPBIX BO3MOXKHBIX e(pekToB 3HaueHue [1HP - moxeT ObITh ycTanoBieHo MeHee 100. CHikeHue
[14P S coorBeTcTBYCT CO3MaHKIO DOJICe BHICOKOKAUCCTBCHHBIX M HAICXKHBIX OOBCKTOB U MTPOIIECCOB.

6.5.9 CocTaBpigioT nepeyeHb AeEKTOB/TIPUYUH, Ul KOTOpbIX 3HadcHue [TYP npesbiiiact [yp,_ .
MMeHHO 111 HUX U CIICyeT Jajiee BECTHU J0PA0OTKY KOHCTPYKUUN U (UJIU) ITPOU3BOACTBCHHOIO IpolLiecca.

Jng kaxaoro pedexra/nmpuduHbl ¢ [TYP > H"%I”P?p KOoMaHaa J0oJDKHa IIPEAIIPUHUMATE YCUITUS K
CHUXKCHMUIO 3TOTO pacyeTHOrO IoKas3aTesisl [TOCPeACTBOM A0PA0OTKU KOHCTPYKIMHU U (UIHU) ITPOU3BOJACTBCH -
HOTO ITpoLecca.

6.5.10 [ITocne Toro, Kaxk JAelcTBUS IO AOPAdOTKe OIpeaesicHbl, HeOOXOAMMO OLICHUTL M 3aIucaTh
3HAYCHUS OA/UIOB 3HAYMMOCTH S, BO3HUKHOBCHUI O U OOHapyxXcHUI D 1s1 HOBOTIO MNpeaoXCHHOTo
BapyaHTa KOHCTPYKUMMU U (MJIM) ITPOU3BOACTBECHHOTO IIpolccca. CrhaeayeT MpoaHaIM3UpOBaTh HOBBIU
MPCJIOXKCHHBIN BapyUaHT M ITOJACYUTATL U 3arnucarb 3HadcHue HoBoro [I1YP o cxemMe B COOTBETCTBUU C
PUCYHKOM 1.

Bce HoBbie 3HaucHud 1P cieayer pacecMorperh M eClid HEOOXOAUMO AajlbHCHILEC UX CHUXCHUEC,
[MOBTOPUTDL IMTPEABbIAVILINEC NCHCTBUS.

6.5.11 OTBeTCcTBEHHBIH 3a pa3pabOTKy KOHCTPYKIUU U (MJTH) ITPOU3BOACTBCHHOTIO IPOIiccca MHXKECHED
AOJKEH IMOATBEPAMTD, YTO BCC ITPCIAJIOKECHUS YICHOB KOMAaH/bI ITO 10padbOTKE ObLIIM PACCMOTPCHHI.

6.5.12 B xon1ie padotrsl FM EA-xoMaHabl AOJDKEH OBITh COCTABJICH U IMTOAMUCAH ITPOTOKOJI, B KOTOPOM
OTPaAXalOT OCHOBHbIC Pe3y/IbTaThl PA0OTHl KOMAH/AbI, BKIKOUAIOILME, KAK MUHUMVYM:

- coctaB FMEA-kKoMaHabI;

- OIMMUCAHUC TEXHUUYCCKOIo 00OBEKTA U ¢TI0 (MYHKUUN;
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- TIepeycHb AePCKTOB U (MJIM) IIPUYUH AJIS IICPBOHAYAIBHO IIPEAJTOXKCHHOTO BAPUAHTA KOHCTPYKLIUU
1 (MJ11) IIPOU3BOJACTBCHHOIO ITpolLiecca:

- sKcreptHbele oartel S, O, D u 1T4HP ang kaxaoro aedexra 1 mpUYUHLBI IIEPBOHAYAIBHO ITPEAIO-
JKCHHOIO BapUaHTa KOHCTPYKLIUU U (MJIM) TEXHOJOIMYCCKOTO ITpoLecca;

- MIpeTOXKEeHHbIE B Xoae¢ padoThl FMEA-KOMaHABI KOPpPEeKTUPVIOLIUC JISHUCTBUSI ITO J10paboTKe
MePBOHAYAIBHO MPCTOXCHHOTO BapUaHTa KOHCTPYKUMU U (UJIU) ITPOU3BOACTBCHHOIO ITPOLIeCCa;

- 3KcriepTHbIe 0annbl S, O, D u I1Y4YP nng kaxzaoro nedexkra U mpuYrHbLL 10padbOTAHHOrO BapvaHTa
KOHCTPYKLWUU U (MJIU) ITPOU3BOACTBEHHOTO ITpoliecca.

PexoMeHnayemast (popMa IpoToKoOJa MTPUBCACHA B IMPUITOXCHUU A.

6.5.13 [lpu HeobOxonuMoCTH K IpoTokoay padboThl FMEA-kKoMaHbl NpUIaraloT COOTBETCTBYIOIIME
yepTexXKu, TAOJIUIIbI, pe3yJIbTaThl pacyeTa U T. 1.

7 Kputepun a1 onenku kKomiiekcHoro pucka J1TEDEKTA

7.1 B cooTBEeTCTBUM C MCTOAMKOI, U3JIOKCHHOI B pazjcic 6, Kaxablil JedeKT U NMpUYMHY dedeKTa
OLICHUBAIOT 3KCIICPTHO I10 TPEM KPUTCPUSIM:

- 3HAYUMOCTD;

- BEPOSITHOCTH BO3HUKHOBCHMU;

- BCPOSITHOCTb OOHAPYXKCHUSI.

[ITpumeuvyanue— Yiaeuol FMEA-kKOManabl J0JXKHBI UMETh €IMHOE MHEHHE II0 CUCTEME W KPUTEPUSIAM
3KCIEPTHBIX OLEHOK. HDTU KPUTEPUU U IHKAJIbl OLEHOK [JOJIKHBI OCTABAaTLCS TMOCTOSIHHBIMU TPpU MOIU(MUKALIUU
KOHCTPYKLIMH U MPOU3BOACTBEHHOTO Ipolecca.

7.2 Ilpu BbicTaBicHUUM wicHaMyu FMEA-KoMaHabpl Oalia 3HAYUMOCTU AedeKTa S 32 OCHOBY MOTYT
OBITHb B3SIThI IPpUBCACHHbIC HMXKe Tadbauubl 1 U 2 nist DEMEA 1 PEMEA cooTrBercTBEHHO.

/10 Hayasa padorbl FM EA-KOMaHA 5THU TAOIMU1LIBI JOJIKHBI ObITh ITIEPECMOTPEHBI ¥ U3JTOXKECHBI C YUYCTOM
CITCLIU(PUKMU AAaHHOTO IpedalnpusaTusda. Bo3daMmoxHa paspadborTka HECKOJIbKMUX TAOMWLL I pa3/IMuYHbIX BUIOB
KOHCTPYKUMM U IMPOU3BOACTBEHHBIX ITPOLICCCOB.

[Ipy cocTaBiIecHUM TakKux TAOIULL CIICAYyeT MMCETb B BUAY, YTO IO MEpe CHMXKCHHSI 3HAYUMOCTH
neEeKTOB MPU OIMMCAHUU ITOCICACTBUU CJICAYET MepeXOAUThb OT TCPMHUHOB OC30IIACHOCTHU U BKOJIOTMU K
TepMHHAM VTPaTbhl OCHOBHBIX (DYHKLMU O0OBECKTA, Aajiece K TepMUHAM I1OTEpb (Ha YCTpaHcHUE JedeKTa U
Aap.), Jajee K TepMUHAM HEYAOBOJIbBCTBUS/HEYA00CTBA IMTOTPCOUTEIS, BKIIIOUAs B UMUCIIO IMTOTPCOUTEICH U
MepCcoHa, YYaCTBYIOILMU B IIPOLECCE U3TOTOBJICHUS, a4 TAKXKE IMepPCOHa, OOCIYXKUBAOLIUY TCXHUYCCKUN
OOBCKT B 3KCILTyaTalllH.

[lpuMeudaH e — DKOHOMUUECKHE TTOTEPU PEKOMEHAYETCSI COU3MEPATH CO CTOMMOCTBIO CAMOTI0O TEXHHNYEC-
KOTO O0OBEeKTA.

T aonuuoa |1 — PekoMenayemas nikana oautoB 3HayuMOCTU S 1151 FMEA KOHCTpyKUIMU

Iocaencraue Kpurepuil 3Ha4MMOCTHU TTOCJICCTBUA bann S

OmnacHoe 0e3 TMpeay- OueHb BBICOKUI paHT 3HAUMMOCTH, KOIJ1a BU/ MTOoTeHUHaIbHOro gedekra
MpeXKAeHUS YXYJIAeT 0€30IMaCHOCTh pabOThLI TPAHCITOPTHOrO CPEACTBA U /UJIHM BBI3BIBACT
HECOOTBETCTBUE 0O0s13aTC/IBHBIM TPeOOBAHMAM 0€30IMACHOCTU U BKOJIOTHUU

0e3 rpeayrpesKiacHus 10
OmnacHoe ¢ IIpeay- BecbMa BBICOKMU paHr 3HAYMMOCTH, KOrJa BUJI TMOTEHUHATBHOIO
MpexaeHueM aedeKTa yxyauniaer 0e30MacHOCTb PadboThl TPAHCIIOPTHOIO CPEACTBA WU
BbI3BIBACT HECOOTBETCTBUE OOs3aTCJABHBIM TPeOOBAHUAM 0€30IMacCHOCTU U

HKOJIOTUHU C TIPEAYIIPEKICHUEM 9
QueHb BaXKHOE T pancropTHoOe CpeaAcTBO/y3e]1 HEPADOTOCITIOCOOHO € MOTEPE OCHOBHOM

(hYHKLIUN 8
Baxxuoe TpancriopTHoe CpeacTBO/y3eil padOTOCIIOCOOHO, HO CHUXKEH YPOBEHb

s(hdpekTuBHocTU. [loTpeduTeib HEYIOBICTBOPEH 7
YMepeHHoe TpaucrioprHoe  CpeacTBoO/y3el  pabOTOCIIOCOOHO, HO  CHCTEMBI
KoMdopra/yaodcrBa HepaboTocriocoOHbl. [loTpebureiib  UCIMBITHIBACT

AUCKOMGpOpT 6
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Oxonuanue madbauubt 1

Iocoencraue Kpurepril 3Ha4MMOCTHU T10CIICICTBUS batt S
Cinaboe TpaHcriopTHOE CpeACcTBO/y3e1  pabOTOCIIOCOOHO, HO cucreMa(bl)
KoMdopTa/yanodcTBa padboTaloT MaT103PHeKTUBHO. [loTpebuTens
WUCIIBITBIBACT HEKOTOPOE HEYIOBJIECTBOPEHHE 5
QueHb ciadboe OTaejka ¥ IUIYMHOCTb M3ACJAUSA HE COOTBETCTBYIOT OXHWIAHUSAM
rnorpeodutrend. JdedekT 3amedaeT OOJBILIMHCTBO MMOTPEOUTEIECH 4
HesnauurenbHoe OTaeaKa/IUYMHOCTb  M34EJAHS  HE  COOTBETCTBYIOT  OXUIAHUIAM
rnorpedurens. ledekT 3ameuaeT cpeIJHUN TOTPEOUTEND 3
QueHb HE3HAUUTEIb- OTaenKa/IyMHOCTL  M3JEJIHS  HE  COOTBETCTBYIOT  OXUIAHHUAM
HOE rorpeoduresd. dedekT 3amMedalor MpuaupuyYruBLIC TTOTPEOUTENU 2
OTCYTCTBYET HeT nocinencTBus ]

[IlpumMeuyaHue — «OracHoe ¢ IpeayrnpexkicHUeM» — TaKoe T[0CJAEeACTBUE, O BO3MOXHOCTHU HACTYIUICHUS
KOTOPOTro MOTpeOUTe b (TMOJb30BaTe/lIb, Oreparop) MpeayIpexaacTcs 3aparHee CBETOBBIM, 3BYKOBBIM WM IPYTUM
MHIUKATOpOM. B psne ciayyaeB MpeaoTBpaTHUTh HACTYIUIEHHE JedeKTa ¢ ero IoCJeJCTBUEM HEBO3MOKHO WU
TeXHWYECKU HELEIeCO00pa3Ho, HO JIETKO OCVYILIECTBUTD MpeayIpesKacHUe 0 HACTYIUICHUHN B OJIMKaliee BpeMs TaKOTo
nedekTa (HarpuMmep, U3HOC KOJOJA0K TOPMO30B, IMaJcHUE YPOBHS TOPMO3HON KMAKOCTH T. I1.).

Tadoawnuoa 2 — PekomeHayemas mikaiaa 0amioB 3HaUUMOCTH Aedekra S 111 FMEA nipou3BoACTBEHHOTO Ipoliecca

llocaencraue

Kputepuil 3HauMMOCTH TOCIASIACTBUS

bantn S

OriacHoe
MpeKAeHUS

0e3 T1Ipenay-

MokeT nmoaBeprHyThb OIMACHOCTH IEepCOHAT y CTaHKa WM Ha cOOpKe.
OdeHb BBICOKHMI paHT 3HAUUMOCTU, KOrJa BUA IMOTEHUMAJBHOIO JAcdeKTa
yXyaniaeT ©0e30MacHOCTb paboThbl TPAaHCIOPTHOIO cpeactBa U (MIU)
BBI3BIBACT HECOOTBETCTBUE 00s3aTe/IbHBIM TPeOOBAHUAM 0€30MacCHOCTU U
3KOJIOTUU 0€3 TpeayIripesKaecHNs

10

OrmacHoe ¢
rpexacHueM

[PElY-

MoxeT MnmoaBeprHyThb OITACHOCTH IEepCOHAT Yy CTaHKa WM Ha chopKe.
BecbMa BBICOKMIM paHT 3HAUUMMOCTU, KOrZa BUJ TMOTEHIMAJIbHOrO nAedeKTa
yXyAniaeT ©0e30MacHOCTb paboThbl TPAHCIOPTHOIO cpeactBa U (MJIN)
BBI3BIBACT HECOOTBETCTBUE 00s3aTe/IbHBIM TPEeOOBAHUAM 0€30MacCHOCTU U
3KOJIOTUM C TIpeAyIpeKIeHUEeM

OueHb BAXKHOE

bosblioe HapylieHUe TTPOU3BOACTBEHHON JUHUN. MOXKeT OpaKoBaTbCS
1o 100 % npoaykuuu. TpaHCIIOpTHOE CPEeACTBO/y3e] HEPADOTOCIIOCOOHHI C
rnorepei r1aBHoW (GpyHKUUU. [loTpeduresib oueHb HeJ0BOJIEH

Bazxkuoe

[MPOMU3BOJACTBEHHON  JUHUU. Moxer
KOrga 4acTb €€ OpaKyeTcsl.
[TOHUIKEHHOH

HeOonbiioe - HapylieHUE
MoTpedOBATLCS COPTHUPOBKA TPOAYKIINH,
TpaHCIiIOpTHOE  CpPeACTBO  pPadOTOCIIOCOOHO, HO C
3P deKTUBHOCTLIO. [loTpeduTenb HEYIOBIETBOPEH

YMepeHHoe

Hebonbiioe HapyrueHue NMPOU3BOJACTBEHHON TUHUM. HacTb MpOAYKIIUU
HeO0X0IUMO 3a0paKoBaTh (0€3 COPTUPOBKH). 1 paHCIIOPTHOE CPEACTBO/Y3E
padOTOCITIOCOOHBI, HO HEKOTOpPbIE CUCTEeMbl KOM@OpPTAa U yI0OCTBAa HE
pabdoTatoT. IloTpedburenb UCIbITHIBACT JUCKOMQPOPT

Cinadoe

HeOonbiioe - HapylieHue - IIPOU3BOACTBEHHOW  JUHUM.  MOXeT
norpedboBarbecd r1iepeneaka a0 100 % npoaykuuu. TpaHCIIOpTHOE
CPEACTBO/y3el pabOTOCMOCOOHBI, HO HEKOTOPbLIE CHUCTEMBI KoM@opTa H
ya0o0CcTBa paboTaloT ¢ TMOHUXKECHHOU »>ddeKkTuBHOCTBIO. [loTpeduTresnsb
WCIIBITBIBACT HEKOTOPOE HEYIOBJIECTBOPEHUE

Ouedb c1adoe

HeOonbiioe - HapylieHue  IIPOU3BOJACTBEHHOM  JUHUU.  MOXKeET
MOTPeOOBATHCS COPTUPOBKA U YacTUYHAaY Iepenenka npoaykuuu. Oraeska
U IIYMHOCTb WU3[EJUSI HE COOTBETCTBYIOT OXKUIAAHWSM TOTPEOUTEIS. DTOT
nedeKT 3aMedaeT OOJIBILIUHCTBO IOTPpEOUTEICH

HesnauyuteabHOe

Hebonbiioe  napymieHue - IMIPOU3BOACTBEHHOM  JUHUU.  MoXeT
MOTPeOOBATLCH TIEPEacIKAa YacTU TMPOAYKIMU Ha CreUHaJbHOM YUYaCTKE.
OTaelika U ITYMHOCTb HE COOTBETCTBYIOT OXKUJIAHUIAM rtoTpeoutesis. dedekr
3aMedaeT CpeAHUN MOoTpeOUTeIb
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Oxonuanue madbauubt 2

Iocoencraue Kpurepril 3Ha4MMOCTHU T10CIICICTBUS batt S
QueHb HE3HAUUTEJIb- Hebonbioe  HapynieHUe  TMPOU3BOACTBEHHOU — JMHHUU.  Moxer
HOE rnoTpedoBarbCsl  O0paboTKa  4yacTu  MPOAVKIMM  HA  OCHOBHOMH
TEXHOJIOTUYECKOU JMHUMU. OTIejJKa W MWYMHOCTb HE COOTBETCTBYIOT
OKUJaHUuIM riorpeourend. dedekr 3ameuaer paz0OpUYMBLIN [TOTPEOUTENH 2
OTCYTCTBYET HeT nociencTBus ]

7.3 Ilpu sxcrepTHOM BBICTABJICHUU Oaslstla BOBHUKHOBEHUS O 3a OCHOBY MOTYT OBITH B3SThI ITPUBEC-
neHHble HUKe Taonuusl 3 U 4 g DEMEA 1 PEMEA coorBeTCTBEHHO.

B cinyayac PEMEA, ecau npuuyuHON MOSBICHUS JedeKTa SBISICTCS HAPYIUCHUC VCTAHOBJIICHHOTO
AOITyCKa Ha JaHHBIM I[ToKas3aTel/b KauyecTBa U €CJIM MUMEeTCS CTATUCTUYECKUMI aHalIu3 A1l aHAJTOTUYHOTIO
rpoiiecca, TO PCKOMCHIYCMbIM OPUCHTHUPOM JIIsT BhICTaBICcHUsT Oata O sipnsieTcst uHaAeKe C )y, MPUBC/ICH-
HbIW B Tabsuiie 4.

[IlpumMeudanue— CTaTUCTUUECKUI UHICKC Cpk onpeaeasieT MPakTUYeCKUE BO3MOXKHOCTHU TEXHOJIOTMYEC-
KOTO Ipolecca 1o odecrnedye HUIO BBITIOTHEH WS TPeOOBAHU M YCTAHOBICHHOTO JOITyCKAa Ha JAHHBIH IToKa3aTelb KauecTBa
X. Nupekc Cpk BBIYUCISIIOT 110 pOpMYIIE

o = = P pi
_ min [(U—-X), (X—-L) (2)
ok 36, -*
rne U, L — BepxHee U HUKHEE IIpeJcyIbHbIC 3HAYCHUS TTOJIS JOIIVCKaA IToKa3aTessl KayecTBa AX;
X — BBIOOPOYHOE CpeaHee WM OLICHKA ITOJTOXKEeHUS LeHTPpa HACTPOMKMU TEXHOJTOTUUCCKOTO IMPO-
[ecca;
81’ —  ONEHKAa CTaHJapTHOTI'O OTKJIOHEHUS ITpoliecca.

B 11000M ciiydyae mmpu BBICTABJICHMU Oa/IOB BO3HUKHOBeHUS O wieHbl FMEA-KoMaHABl JOMKHBI
PACCMOTPETH CIACAYIOIUEC BOITPOCHI:

KaxkoB OIbIT 3KCIIYaTalliv U OOCITYKUBAHUS ITOJAOOHOTO TEXHUUCCKOTO OOBCKTA/IIPOU3BOACTBCHHOTIO
rpoiiecca?

3auMMCTBOBaH JIU (ITOJI00EH JIM) TEXHUYECCKUU OOBEKT/IIPOU3BOJACTBEHHbBIN ITPOLIECC U3 MTPUMEHSIECMbIX
paHee?

Hackonpko 3HAYUTEIbHBI M3MEHEHUS KOHCTPYKLIMUMU M (MJIM) MPOU3BOJACTBEHHOIO IIpoilecca I10
CPABHCHMIO C MPEAbIAYILUMUA?

OTauyaroTcs 1M KOMITIOHCHTBI PAaaAMKaAJIbHO OT MPECAbIAYIINX?

Taonuuya 3 — PekoMeHayeMas likajaa g BbICTaBaeHUS 0aia BO3HUKHOBeHUSI O (FMEA KOHCTpYKUHN)

- | | BO3MOXKHBIC YACTOThI —
BepogrHocTh nedekra | bann O
nedeKTOB
QueHb BbICOKas: AeeKT MOYTU HEeHU30eXKeH bonee 1 us 2 10
» 1 3 3 9
Bricokas: ropropsitoryecs nedeKTh bonee | us 8 8
» 1 u3z 20 7
YMepeHHasl: ciaydaHble H1eeKThI boaee 1 13 80 6
» 1 13 400 5
» 1 13 2000 4
Hu3kas: oTHOCUTEJIBHO Majlo Ie(PEKTOB bonee 1 u3z 15000 3
» 1 13 150000 2
Manas: nedeKT MajJoOBEepPOSITEH Menee 1 u3 1 500 000 ]

10
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T aonwuua 4— Pekomenayemasl mikaiaa sl BeICTaBieHUd 0asia BO3HUKHOBeHUS O (FMEA mnponecca)

y BO3MOXKHBIC YACTOThI X -
BepogrHocTh nedexTa | Muneke C bann O
NepeKTOB p
QueHb BbICOKaY: AedeKT IMOYTU HEHU30eXKEeH bonee 1 us 2 Menee 0,33 10
» | u3z 3 » 0,33 9
Boicokas: accolMMpyeTcs ¢ aHaJOTMYHbIMHK IpoueccamMu, | bonee 1 us g Menee 0,51 8
KOTOPBIE YAaCTO OTKA3bIBAIOT » 1 u3 20 » 0,67 7
YMepeHHasl: B 0o0uieM accouuupyercsa ¢ npeasiayiinMu | boaee 1 13 80 Menee 0,83 6
rporueccamMy, v KOTOpPbIX HAOMIOZANIUCH ciydyalHble aedexkTol,| » 1 13 400 » 1,00 5
HO HE B OOJIBILON MPOIIOPLHUHA » 1 n3 2000 » 1,17 4
Huskas: otaenabHble OedeKThbl, CBSI3aHHLIE C MOAOOHBIMH
rporeccamMmu bonee 1 u3z 15000 Menee 1,33 3
QueHb HU3KAasl: OTAEIbHbIC Ne(dEeKThl, CBSI3aHHbIEC C [OYTU
MICHTUYHBIMHY TIpoLeccaMi bonee 1 13 150000 Mesnee 1,50 2
Manas: nedekr MaioBeposaTeH. /ledekTbl HUKOrIa He
CBSI3aHbl C TAKUMHU K€ UACHTUYHBIMH IPOLIECCAMH Menee 1 n3 1500000 bonee 1,67 ]

7.4 Ilpu BbICTABICHUU Oasiyia oOHapyKeHUd D 3a OCHOBY MOI'YT ObITH B3STbl IMPUBCACHHBIEC HUXKE
Tabaunel S u 6 g DEMEA u PEMEA cooTBeTcTBeHHO.

[Tpu nmposenenun PFMEA u ucronp3zoBaHuM TabauIlbl 6 VYUTBIBAIOT Ae(eKTHI MTPOU3BOJICTBCHHOIO
Mpouecca ¥ BOSMOXHOCTD UX OOHAPYKECHUS ITPEAITOIaracMbIMU MCTOJAMU M CPCACTBAMU KOHTPOJIS.

B ocHOBe BbICTaBICHUS OLICHOK OOHapyxKeHus D J1exXuT rnpeablayiinid ornbIT 4icHoB FM EA-KoMaHibl
[0 BO3MOJKHOCTIM OOHAPYXCHUS aHATOTMYHBIX IIPUYUH JePCKTOB IIPU COOTBECTCTBYIOLIMX METOAAX
OOHapVKCHUS, 3aTOXKCHHBIX B ITPOU3BOJACTBCHHBIN ITPOIIECC.

Tadonuuya 5— PekoMeHayeMad mikKajna ajs BbICTaBjeHHs 0asia oOHapykeHUd D (FMEA KoHcTpyKUMN)

O0HapyKeHUE Kpurepuu: nmpasaornogo0HoCTL OOHAPYXKEHUS TPU IMPOSKTUPYEMOM KOHTPOJIC bann D
AODCOJJIIOTHAY HeEOoIIpe- [IpoekTUpyeMBbII KOHTPOJb HE OOHAPYKUT U (WIU) HE MOXKET
NeJIEHHOCTD OOHAPYKUTH TIOTEHUUAJBHBIE TIPUUYUHY/MEXAHU3M U MOCISAVIONUNA BU/J
nedekTa, UM KOHTPOJIb HE TPeAYCMOTPEH 10
QueHb TL10X0E OQueHb IUIOXME [IAHCHI OOHAPYKEHHUS T[MOTEHUMAJBbHBIX TIPUYUHBI/
MEXaHH3Ma U MMOoCJIeAVIONLero Buaa AedeKra rpu rnpearojaracMoM KOHTPOJIE 9
[ l1oxoe [Li1oxue 1maHcel O0OHApPYKEHUS MOTEHIIHANBHBIX TIPUYMHBI /MEXaHHU3MA U
MocjacaAyonero Buga gedekra rnpu rpearojaraeMoM KOHTPOoJIe 8
QueHb ciaboe OQueHb  OrpaHMYEHHBbIE [IAHCBI OOHAPYXKEHUS  IMOTCHUHAIbHBIX
MPUYMUHBI/MEXaHU3MA W TIOCIACAVIOIIEro BHUIAa JedeKTra TIpH  TIPEeario-
JaraeMoM KOHTPOJIE 7
Cinaboe OrpaHUYeHHBIC HIAHCHI OOHApPYXKECHUSI [MOTEHL AT bHBIX
MPUYMUHBI/MEXaHU3MA W TIOCCAVIOIIEro BUAa JAedeKTa TIpH  TIPEeario-
JaraeMoM KOHTPOJIE 6
YMepeHHoe YMepeHHBIE MIAHCBI  OOHAPYXKEHUY  TMOTEHUUAIBbHBIX  TPHUYHHBI/
MEeXaHU3Ma U IMOCIeAVIOLIero Buaa AedeKra rpu rpearnojaracMoM KOHTPOJIE S
YMepeHHO Xopoliee YMepeHHO  BBICOKME  [IaHCBI  OOHApyXKEHUS  TMOTEeHUHAIbHbIX
MMPUUYMHBI/MEXaHU3MAa U TTOCIEAVIONIETro BUaa AedeKTa Ipu IMPOCKTUPYEMOM
KOHTPOJIE 4
Xopoliiee Bricokue maHchl 3
QueHb Xopouiee OueHb BBICOKUE HIAHCHI 2
[TouTn HaBepHsIKa [IpoexkTUpyeMblie NEeHUCTBUS (KOHTPOJIb) [MOYTHU HaBepHsIKa
ODOHAPYKUBAIOT MMOTCHUUAJBHYIO TIPUYUHY U TTOCTAECAVIOIIUN BUI JedeKTa ]
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T aodonanuua 6 — PekomeHayeMas HiKanaa s BbICTaBIeHU Oana odoHapyxeHuda D (FMEA npouecca)

Kpurtepuu: BepoaTHOCTh 00HapyXKeHUs aedeKTa Npy KOHTPOJIE Npolecca
06}5{3})}’}1(8}5{?18 O CJICAVIOIIECTO MJI MMOCHACAVIOHICTO ITPOULCld MJI JO TOTI'O, KdK HdlTh MU bann D
KOMITOHCHT TTOKHHCT MCUTO HM3TOTOB/JICHWY M/ CﬁﬂpKH
[louTn HEBO3MOXKHO Her wu3BecTHOro KOHTpOJSA I OOHapyXeHUs Buaa Jaedekra B
[MPOU3BOJACTBEHHOM IIpoliecce 10
QueHb IL10X0E OueHb  HU3KAYg  BEPOATHOCTb  OOHApYKeHUsT  BUIa  OedeKra
NeUCTBYIOILIMMH METOJAMU KOHTPOJI 9
[ [i1oxoe Huzkast BepOdTHOCTb OOHaApyXEHUS BUAa JedeKTa NeHCTBYIOUIUMU
METOJAaMHU KOHTPOJIS 8
QueHb ci1adoe OQueHb  HHK3Kas  BEepPOSITHOCTH  OOHapyxeHUsI  Buaa  JedeKra
NeUCTBYIOILIMMH METOJAMU KOHTPOJIA 7
Cnaboe Huzkast BepOdTHOCTb OOHaApyKEHUS BUJAa JedeKTa IeHUCTBYIOUIUMU
METOJaMH KOHTPOJIS 6
YMepeHHOEe YMepeHHas BepOsSITHOCTb OOHAPYKEHUS BUAa Aedekra IeUCTBYIOILNMHA
METOJAaMH KOHTPOJIS >
YMepeHHO Xopolliee YMepeHHO BBICOKAs BEPOSITHOCTb OOHapy:KeHUsT BuIa aedekra
NeUCTBYIOIIMMH METOAAMU KOHTPOJIS 4
xopoluiee Bricokasi BepOSTHOCTL OOHapyXeHUs BUIa AedeKTa ACHUCTBYIOILUMU
METOJAaMH KOHTPOJIS 3
QueHb Xopoliee QueHb  BBICOKASL  BEPOATHOCTL  OOHApYXKeHHUST  BUAa  HedeKra
NEeUCTBYIOIIMUMH METOJAMU KOHTPOJIS 2
[louTn HaBepHsIKa JIeMCTBYIONIMN KOHTPOJb [MTOUYTU HaBepHsKa OOHaApyXUT BUI JcdeKTa.
J171s1 TOOOOHBIX IMPOLECCOB U3BECTHBI HAACXKHBIC METOABI KOHTPOJIS ]

7.5 B mpuBenenHbIx tadbaunax [—6 UCITOAb30BaHbl AUCKpPeTHBIC Oa/uibHbIe olleHKU S, O, D. [nga
KOHKPETHBIX TCXHHMYECKUX OOBEKTOB U IIPOLICCCOB BO3MOXKHO HMCIIOJb30BAHUC HEIPEPBIBHBIX LIKAaJ,
HaripuMmep B BU/EC Ipa@UKOB WM (POPMVYJI. 3HAYCHUS OaJIJIbHBIX OLICHOK ITPU 3TOM He JOJIKHBI 3aMETHO
OTJIMYATHCS OT IIPUBCACHHBIX B COOTBETCTBYIOLIMX TaOIULIAX.
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[MPUJITOXKEHWE b

(CIIpaBOYHOC )

IIpumepnl J0padOTKH NEePBOHAYAILHBIX KOHCTPYKTOPCKHX M TEXHOJIOTHYCCKHX
pemnenun FMEA-Komangamu

Ipnmep 1

FMEA-koMaHga padoTtaeT HaZl COBEPILCHCTBOBAHUEM KOHCTPYKLMU HATHETATEABHOIO IUJIAHTa, COCIUHIIONICTO
HACOC C PVYJIEBBIM TMAPOYCUINUTEIEM IJ151 aBTOMOOWJIS.
[ lepBOHAYAJIBHO TIpeI0KEHHAS KOHCTPYKIIMS IIJ1aHTa Tpearosaraia ero CoeJMHeHUe ¢ HACOCOM TPU MMOMOILLU
TPYOKU C ABOMHON KOHUYECKOUN Pa3BAJIbLIOBKOU M HAKUAHOM ralikoM.
MparMeHT MPOTOKOIA aHAIW3a BUJIOB, MPUYUH U TTOCASACTBUN IMOTEHUUANBHBIX N1e(EKTOB (CM. MPUTOKEHHUE A)
npuBeacH B Tadauie b.1.

Taonuuga b.l

ﬂep BOHAYd/I1bHO

. o Hocaencraue - | o - | - o
Bup nmoreHUMaIbHOTO o basn loTeHunanbHas bann | npensoxeHHubie Mepbl | batl | iy
| MOTEHIIMAABHOTO | | . . ITYP
nedexTa | S NMpUYMHa nedexTa O Mo OOHAPYXKEHUIO D
nedexTa |
nedexTa
Teub B coeanHeHUn |l 3arpsisHeHUE OK- 1 PaspyiieHue cenja BusyaiabHo 9 720
PYXKAIOILEN Cpelbl 10 |coennHeHN 8
2 CHUXKEHUE 3P- 2 OTKJIIOHEHUE Teo- CrieyuajibHble U3ME-
(hEKTUBHOCTU pVJIe- METPUU TPYOKU PUTEIIU 6 420
BOTO VIIpaBJICHUS 8 |IJlaHra Wiy cesa 7
3 CHUXKeHUEe yI00C- 3 3arpyIHeH OOCTVYII JIMHAMOMETPHUUECKU
TBa yIIpaBIeHUS 7 |K HAKUJIHOW raMke B KJTIOY 7 630
ABTOMODOUJIC 9

B PC3VJIbTATC PACCMOTPCHHUA AJIBTCPHATUBHBIX KOHCTpYKL[Hﬁ OBLITO BbleaHO COCHMHCHHNMC HUIdHIA C |

HACOCOM I1PpH

[MOMOIIHN TOPLUEBOro VIUIOTHEHUS ¢ MEAHBIMU Ia0aMH U U3MEHEHO MECTO B3TOr0 COSIUHEHUS B HAcOCE 1151 00JIerYe HU S
JOCTYIIAa K COeAUHEHUIO TIPU 3aBOJCKON cOopKe U peMoHTe. HoBble 3HaueHUs 0a1I0B IIpuBeaeHbl B Tabaule b.2.
Tadonuua b.2
" llocnencraue - - - IpennoxkeHHBLIE MEPDI -
Bun noreHunaibHoro A basn [lorennnanbHas ban e HIC MED bant | oy
| MOTCHIIUMAILHOTO | | MO OOHAPYKECHUIO . ITYP
nedexTa | S MprUYMHa nedexTa O | D
nedeKra nedexra
Teuyw B coeanHeHuu |1 3arpsga3HeHUE | OTKIIOHEHHE TIeo- BusyanbHO [JIIOC
OKpyxawuied cpeabl | 10 |[MeTpuu  TOpPUEBOTO [MPUCIIOCOOICHUS 2 60
COCITUHUTEJIS 50)05!
[UIOCKOCTH COCIUHE-
HUS Ha Hacoce 3
2 CHUXXEHUE - 2 HenocrarouHbii JlMHaAMOMETPHUYECKUN
(PEKTUBHOCTHU  DYyJIE- MOMEHT 3aTSKKU 2 | KITIOY 3 60
BOTO YIIPaBJICHUS 8
3 CHHUXKEeHUE VyI00- 3 HenocraroyHbli BbIOOpOUHO Ha TpU-
CTBa YyIIpaBIeHMS 7 |OTSKUT MEIHBIX IAN0| 2 |CcriocoOseHUHU 2 40

Pesynbrar: coeAMHEeHUE CTalo 0osiee HAJACXKHBIM: 00JIerYyeH JOCTYIT IJIsI MOHTAXKa U pEMOHTA; CTOUMOCTb HOBOTO
COCJJUHEHHWS HE BbILIC CTOMMOCTH IEPBOHAYAIBHO MpeII0KeHHOro coequHeHsI. PopMaibHO: MaKCUMaJbHOE 3HAUe-
Hue [IYP nng storo nedpekra crano paBHo 60.
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Ipnmep 2

FMEA-koMaHza padoTaeT Hald COBEPIUCHCTBOBAHUEM KOHCTPYKLUHM MEXaHM3Ma PeryjJupoBaHHUS ITOJIOKECHMS
PYJIEBON KOJOHKH JIETKOBOTO ABTOMOOMJIS.

[lepBoHaAUaNBHO MpeAIOKEHHAd KOHCTPYKUMS TpeArojaraia (pUKCcauuw KOJOHKU TMPHU [MOMOLLIHN ITOIepeUHON
CTSIKKH JBYCTOPOHHEI0o KPOHIUTEHMHA 3KCLEHTPUKOM C PYKOSITKOW: I HAJEKHOCTU (PUKCAUUU HA COIMPIracMbIX
[JIOCKOCTSX (KpOHIUTENMHA U 00OWMMBI PYJIEBOW KOJOHKM) Ipeajarajgachk Haceuka.

PDparMeHT NPOTOKOJIA aHAIW3a BUJOB, [IPUYUH U MMOCJACACTBUN MOTEHUUATBHBIX 1e(eKTOB (CM. TIPHUIOKECHUE A)
npuBeJacH B Tadauue b.3.

Taonumna b.3

- nepBDHHI{aﬂ'bT-'iO
. I IHocaencraue -~ | o _— | . .
Bup nmoreHUMNajaIbHOro NN basn IToTenuunanbHas bann | npennoxeHusie Mepbl | bata | ey
| MOTEHIIUAILHOTO | | o . ITYP
nedexTa | S MprUYMHa nedexTa O Mo ODHAPYKEHUIO D
nedexra -
nedexra
[Inmoxag  dukcaumsa|l Bo3aMOXKHOCTb (PUK- | 3aHuzKeHHAas TBEp- BLIOOpOUYHBIIA KOHT-
KOJIOHKH calluh HE B JIO0OM JOCTb HACCUKH 5 |pOab TBEPAOCTHU 4 200
MMOJIOKEHU U 7
2 BHe3ariHoe wu3Me- 2 MN3HOC HACECUYKH JlMHaAMOMETPHUYECKUN
HEHUE  TIOJIOXKEHUS MPpHU 4YacTbIX PETyJIH- KJTIOY 10 700
KOJIOHKHU T[IPU PEe3KOM POBKAaXx 7
[MOBOPOTE PVYJIS 10

[IpocToil u 3pPpeKTUBHON aIbTEPHATUBHON KOHCTPYKUHMEH SABISIETCS MMPUMEHEHHUE (PPUKLIMOHHBIX 111AH0 MexXay
COIPATaeMbIMHU TUIOCKHMU TIOBEPXHOCTIMHU, OJHAKO 3TO KOHCTPYKTOPCKOE pelieHUE 3aIlaTeHTOBAHO KOMITaHUEH
Gopa MoTtop Kommnauu. [lpu paccMOTpeHHUU APYyTrUX ajJbTePHATUBHBIX PEeHICHUN Oblia BblOpaHa KOHCTPYKLIUS C
(GPUKUMOHHBIMU HaKJaAKaMHK, HAKJIEUBACMBIMM Ha ILIACTUHBI O0OOMMBI KOJOHKKU. HoOBBIE 3HaueHUsI OalJIOB
npuBeAeHbl B Tabaule b.4.

lTaoanvwnuna b4

- N o HOCHGI{CTBHQ — - - N — np{:‘ﬂIIO}I(QI*I'H'bIS MEPbDI —_
Bun noreHunaibHoro o bas IorennnanbHas basn . bant | oy
| [MOTEHIINAABLHOTO | | Mo O0HAPYKEHUIO . ITYP
nedexTa | S NMprU4YrHa nedexTa O | D
nedexTa nedexTa
[Inoxag  dukcauuga|l BueszanHoe wu3Me- 1 3aHuzkeH Koahpu- KOHTPOJIbL TTPpU COOP-
KOJIOHKHU HEHHE  TIOJIOKEHUS LHHUEHT TpeHUS (PPUK- Ke AaBTOMOOMJISI Ha
KOJIOHKHU TIPU PEe3KOM HMOHHBIX HAKJIAAOK 4 |ycuiMe cIBUra KO-
[TOBOPOTE PVJIS 10 JJOHKU TIpU CIIelHa-
JLHO HE II0JIHOM 3a-
SKUME 2 30
2 3aTpyaHEHHOE pe- 1 OtrcitoeHue HaKJla- BLIOOpOUYHBIIA KOHT-
IYIUPOBAHUE T10JI0- JOK W3-3a Hapylie- POJIb HA OTPLIB S 175
JKEHHWS KOJIOHKU T1pU HUS TeXHOJIOTUU
OTCJIOCHUH hpuK- HAKJIEUKU S
HMOHHOU HaKJIaAKH 7

[lTogBuBHICECS HOBOE IMOCJICACTBUE IMOTCHUUAJIBHOTIO JAe(peKTa — 3aTPYAHCHHOE PEeryJupoBaHUE KOJOHKH TPH
OTCJIOEHHWH HaKIaJKU (cM. Tabauuy b.4) penieHo ObLJIO CHU3UTH 10 3HAYMMOCTHU ITYTEM BBEACHUS IBYX IMOJYYTOILICH-
HBbIX INTU(MTOB U COOTBETCTBYIOILMX OTBEPCTUHM Ha IpUKIIcHUBaeMbIX Hakjagkax. HoBoe 3HadyeHue dayia Iipu 3TOM
MocjeACcTBUU S = 3, a HOBoe 3HayeHue [IHYP = 75 (B Tadbnuue b.4 310 He nmokaszaHo).

PesynbTaT: 3akKUM cTaja 0oJsiee HaJeXKHBIM, OPUEHTHPOBOUYHAS CTOMMOCTb HOBOIH KOHCTPYKLUMH 3akuMa Ha 4 %
BbIIIE CTOUMOCTHU TEpBOHAYAIBHONW KOHCTpYKUUK. PopmanbHo: MakcuManbHoe 3HayeHue [IYP nng storo nedpexra
CTaJI0 PaBHBIM 7)J.
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Iipnmep 3

FMEA-kKoMaHga paboTraeT Hal COBEPILUEHCTBOBAHUEM TEXHOJOIMUECKOTro IIpoliecca M3rOTOBJIEHHUS DPADOUYUX
TOPMO3HBIX UUJIMHAPOB AaBTOMOOMJIS.
[ lepBoHaAYaIBHO MPEATOKEHHAA TEXHOJIOIUS IPeArosjaraia 3aXuM JUTOU YYTYHHOM 3arOTOBKHU 34 ITOBEPXHOCTH

OTVIMBKH.

MDparMeHT NPoTOKOJIa aHaAIU3a BUJOB, [IPUYHMH U TTOCASACTBUN IMOTEHUHWAIBHBIX 1e(MEKTOB (CM. MPUIIOXKEHNE A)
npuBeJacH B Tadauue b.).

Taonuua b.S

- nepBQHanﬂbHQ
. o lTocnencraue . | N . | - o
By nmoreHIMaIbHOTO R basn [Torennuansuayg bann | npennoxeHHble Mepbl | bala | ey
| MOTEHUIUAIBHOTO | | | S : IT4yp
nedexTa | S NMpU4YrHa nedexTa O Mo ODHAPYKEHUIO D
nedexTa e
nedexra
O0OpaszoBaHue TOH-|1 Paszpyuienue 1H- | 3aXxuM 3aroToBKHU BuisyajbHBIA  KOHT-
KOW CTEHKW UWJIWH-|JIUHAPA IIPU PE3KOM U CO CMELICHHUEM 3 |poJb 8 240
apa CUJIBHOM  TOPMOXKE-
HUU 10
2 3aroToBKHU C 3aHH- KOHTpOJbL  TapTHUHU
JKEHHBIMM  MEXaHMU- OTJIMBOK I10 O0pasLy-
YyeCKUMMU CBOMCTBAMU| 3  |3TalOHVY MEXaHMU -
YeCKUX CBOWCTB 5 150

B PE3VJIbTATC PACCMOTPCHUA AJIBTCPHATHMBHDBIX TCXHOJJIOTIMYCCKHMX pemeHHM OBLITO [MpCHT0XKCHO!
- BBCCTHU B CbopMy OTNIMBOK CIICHHUAJIBHBIC TIDUJIWUBBI, CIIVKAHIKC Da30M Id 3aKUMa [MTPpH MEXaHNYEeCKOU

00paboTKE;

- BBECTU CTATUCTUUYECCKUN KOHTPOJIb IIPOYHOCTU 00pabOTAHHBIX UWJIMHAPOB IIPU T'MAPABINYECCKUX UCTIBITAHUAX
IJIS1 KaxXKJI0W MapTUM OTJIUBOK.
Hopble 3HaueHusa 0a/IOB IpHUBEACHBI B Tadule b.6.

Taonuma b.6

. o Iocnencraue . | o _ IpenioxKeHHbIE MEPBLT |
Bun noreHunaibHoro o bas IorennnanbHas basn . bana | oy
| MOTCHIIMAILHOTO | | MO0 OOHAPYKEHUIO . ITYP
nedeKra | S MpUYrHa gedeKra O | D
nedexTa nedexTa
OOpaszoBaHue TOH-|1 PaszpymieHue 1u- | 3aKuM 3aroToBKU CTaTUCTUYECKUN
KOWU CTE€HKU LUJIHUH-|JTUHIpA ITPU PE3KOM U CO CMENIEHUEM 2 |KOHTPOJb TIpU TU]I-
apa CUJIBHOM  TOPMOXKE- PaBJIMUYECKMUX MCIIbI-
HUU 10 TAHHSIX 2 40
2 3aroToBKU € 3aHU-
JKEHHBIMHU  MeEXaHH-
yeCKUMH cBorictBaMu| 3 |10 Xxe 2 60

.PEBY.TIBT&T: TEXHOJIOTUYECKU U [Mpouecc B HCTOM CTajl boJiee HaAJCXKHDBbIM [P HC3HAYUTCIBHOM BO3pDACTAHHWHA
ce0eCTOMMOCTH M3TrOTOBJICHUS HUTHMHADA. G)O{JM'HIIBHO: MakcumaiabHoe 3HadcHue [IYP a1a storo Hed)ﬂKTa CHHUAKCHO

10 60.
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[TPJIOKEHWE B
(CIIpaBOYHOC )

buomorpadus

1 QS-9000 TpeboBanusa K cucreMam KadectBa/Kpaticnep Kopmn., ®opa Motop Kommnanu, lxxeHepan Motopc Kopr.
3-¢ u3gaHue, Mapt 1998 r.

2 FMEA «AHanu3 BUIOB M TIOCIEACTBUI MOTeHUMAJbHBIX OTKa30B»/Kpaiiciep Kopmn., @opa Mortop Kommnanu,
zxenepan Motopc Kopr. 2-e uznanue, ¢gpeppanb 1995 r.
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