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YK 677 : 658.012.011.56
AHAJIN3 BO3MOXHBIX TIOAX0OJ0B K CO3JAHUIO
ABTOMATHU3UPOBAHHOM CUCTEMbI KOHTPOJISI KAUECTBA CTPYKTYPbI ITAKOBOK
JLIO. Kunpuna

Cratbs COAEPXNT aHaNMM3 BO3MOXHbIX MOAX0A0B K NMOBbILLIEHNIO Ka4eCcTBa CTPYKTYPbl HAMOTKU Ha OCHOBE NMPUMEHEHUA TEXHOJ10MMn

FMEA.

KoHTpousis KadecTBa BBITyCKaeMOH NPOAYKIUH
OCTaeTCsl OJHOW M3 aKTyalbHBIX NPOOJIEM Ui TeK-
CTWIBHBIX MPEINPHUATHHA. YuuThIBas criequduky Tex-
HOJIOTHMYECKOT'0 IIPOIiecca, CIeAyeT OTMETHTb, YTO JUIL
MPOM3BOJICTBA BHICOKOKaYE€CTBEHHOI'O TEKCTHIISI HE00-
XOANMO OCYIIECTBIISATH MEPOIIPHUSATHSI 110 YIIPABICHUIO
Ka4eCTBOM, HaUWHasl C IOJI'OTOBUTEIILHBIX OIEPAIIid,
OITHOM M3 KOTOpBIX SABIsIETCS (OpMHpOBAHHE TEK-
CTUJIBHBIX NTAKOBOK.

JledexTsl CTPYyKTYpbl HAMOTKH, Takue Kak 00-
pa3oBaHME KIYTOB NP IEPEMOTKE HUTH, IPUBOJIAT K
YXYALICHHUIO MapaMeTpoB MAakoBKH. [l TOro 4ToObI
OLICHUTh BJIMSHUE YKa3aHHBIX Ne(EKTOB HAMOTKH Ha

Ka4eCTBO KOHEYHOTO IPOAYKTAa M ONPENCIUTh KOp-
PEKTUPOBOYHBIE MEPOIPUSATHS [0 YIyUIIEHUIO Kade-
CTBa HAaMOTKH, Bocmosb3yemcs MerogoM FMEA-
ananmza [1].

FMEA (Failure Mode and Effects Analysis) —
TEXHOJIOTHS aHaJIM3a BO3MOXKHOCTH BOSHUKHOBEHHUS 1
BIMSHUA 1e(EeKTOB Ha MOTPEOUTENs, periIaMeHTHPO-
BaHHas cranaapramu ISO 9000.

Hemn FMEA -ananm3za [2]:

— BBUIBHTH BCE INOTCHUIMAIbHBIE 3JIEMEHTHI M MPO-
LIECChI, KOTOPBbIE MOTYT NPHUBECTHU K Ae(eKTaM Ko-
HEYHOT'0 MPOLYKTa;
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— BbBUIBHTh 3(Q(EKTBl M TMOCIECACTBUS, K KOTOPHIM
HPUBERYT 3TH AEPEKTHI;

— ONpEeNeTUTh UCTUHHBIE IPUYNHBI 1e(EKTOB U Pa3-
padoTaTh MEPHI M0 UX HEIOMYIICHHIO.

B xone peanuzanuu metonqa FMEA npoBoaut-
CciA 3KCHepTHLII>II aHaJIN3 IMOTCHIIMAJIbHBIX Zle(l)eKTOB 10
CJICIYIOIMM KPHUTEPUSIM, KaXIblii U3 KOTOPBIX OIle-
HUBAETCS MO JIeCITUOAIIIBHON IIIKaJIe:

1. Yacrora Bo3HMKHOBeHUs aedekra (A): 0 —
nedekT HeBo3MOXkeH; 10 — BepOATHOCTh BOSHUKHOBE-
Hus nedexra 0,25 1 BeIIIE.

2. TlapameTp BEpOSTHOCTH HEOOHAPYKECHUS
nedekra (E): 0 — medexT Bcerna BbISABISCTCS 10 Ha-
crymienus: nocienctsuit; 10 — nedexT HEBO3MOKHO
BBISIBUTH 10 HACTYIUICHHS MOCIEICTBUH («CKPBITBIID
JIe(eKT).

3. TsaxecTs MOCHEACTBUI U1 TNOTpeOUTENs
(B): 0 — mociencreust nedekra HE UMEIOT 3HAYCHUS;
10 — mocnencTBusi Jiedekra BIEKYT FOPHIMUECKYIO
OTBETCTBEHHOCTD.

Ha ocHoBe Tpex mapamMeTpoB aHann3a BBIYHC-
JISIeTCsl TIOKa3aTelb PUCKAa HMOTPEOUTENs, ONpeessio-
W BaKHOCTh HEAOMYIIEHHUS 1e(eKTa,

RPZ=AxBXxE. )

Ecmu RPZ < 40, cumraercs, 94TO pUCK MAaJbIi;
ecmu RPZ < 100, To puck cpenHmii; a B ciydae
RPZ > 100, puck Beicokmii. TpeboBanus FMEA nuk-
TYIOT, 4TO Bce Ae(EeKThl BBICOKOTO PHUCKA IOJKHBI
OBITh YCTPaHCHBI, IIPUYEM B MEPBYIO OYEpEeh yCTpa-
HSIOTCSL Te()eKThl, MMEIOIIHEe MAaKCHMAlbHOE 3Haue-
HUE KOA(PUIMECHTA IPHOPUTETA PUCKA.

OnpenenuM 3HAYCHUS YKAa3aHHBIX KPHUTCPHUCB
JUI TEXHOJIOTUYECKOHN orepanuu (popMUpOBaHUS Ta-
KOBKH.

JKryToBass HaMOTKa BO3HHKAeT B TeX CIydasx,
KOTZla TIEpUOJ| NBWKCHHS HUTEBOAWTENS SIBISCTCS
KpaTHBIM TI0 OTHOIICHHIO K MEpUOIy IBMKEHHS 00-
OWHBI, T.€. IEpEIaTOYHOE YHCIO MEXIy HUMH BBIpa-
KaeTcs HEeCOKpaTUMon ApoObto m/n [4]. B atom ciy-
Yae HHUTh YKJIAJbIBACTCS HA OJHO U TO YK€ MECTO MO
TCX IMOp, MOKa AUAMETP HAMOTKH HC YBCJIMYUTCA Ha-
CTOJIBKO, YTO 3HAUCHHE MEPEAATOYHOIO YHUCIa H3ME-
HUTCS.. MOXHO ClIeNIaTh BBIBOJ, YTO IPH OTCYTCTBHU
pacceuBaroniero MexaHu3Ma, 00pa3oBaHHE KTYTOB H
JICHT HEN30EXKHO, a 3HAYNT, KPUTECPHA A OIICHUBACTCS
10 6amnamm (A = 10).

PesynbpTaThl MCCIEOBaHUA CBUIETENIBCTBYIOT,
YTO TIPU BHU3YaJTbHOM KOHTPOJE OOHAPYKHBAIOTCS
TOJIBKO MOIIHBIE KI'YThI, Ae()EKThI MPU OONBIINX 3HA-
YeHHAX 1 HAaXOIIATCS BHYTPH IMAKOBKH M MOTYT OBITH
00OHapy>KEHBI TOJBKO MPH pa3MoTKe 000uHEI [S]. DTOT
(hakT MOXHO paccMaTpUBaTh KaK MPU3HAK «CKPBITO-
ro» ,ue(beKTa, a 3Ha4yurT, Jle(l)eKT HEBO3MO>XXHO BBIABUTH
JI0 HACTYIUICHUs TmociieAcTBuil. ClenoBaTenbHO, Ta-

paMeTp BEpOSTHOCTH HEOOHapyXeHHs nedekra Mo-
skeT ObITh orieHeH 10 6ammamu (E = 10).

JInst OLIEHKH TPEeThero mapaMmerpa MpoaHaInu3H-
pyeM JaHHBIE SKCIIEPTHOTO ompoca [S], B X0Ae KOTOpO-
ro 61)1.]'10 MPCJIONKCHO OUCHUTH BJIMSAHUC PA3JIMYHBIX
Jne(heKTOB HAMOTKM Ha KauecTBO T'OTOBOW IAKOBKU MO
neBsaTHOAIbHON mKkane. [Ipu cocTaBineHMH aHKETHI
ObIM BBIOpaHBI 6 THapaMeTpoB (KPUTEPHEB), OLEHH-
BAIOIIMX KAauecTBO HAMOTKU IIaKOBKH IO ee (opme,
Cpeau KOTOPBIX PAacCMAaTpUBAJICS U TaKOM KpUTEpHd,
KaK HaJIM4YUE )KTYTOBOM HAMOTKH. J{J1s1 KaXKI0ro KpuTe-
pus (medexra HAMOTKH) OBUTH YCTAaHOBIICHBI TPH (DHK-
CHPOBAHHBIX 3HAUCHUs (A7 KYTOBOM HAMOTKH — KO-
JIMYECTBO HUTEH B JKI'yTe). Pe3ympTaTel 3KCIEPTHOTO
OIIpoca, KacaroIHecs] OLIEHKH BIIMSIHUS KT'YTOB Ha Ka-
YECTBO HAMOTKHU, IPUBCJICHLI B Ta6J'II/IIJ,e 1.

Tabmnuua 1
JlaHHbBIE AKCIEPTHOIO ONIPOCca
OkenepT JKryToBas HAMOTKA, YUCIIO HUTEH

5 10 20
1 3 5 8
2 5 9 9
3 5 7 9
4 2 4 8
5 3 9 9
6 9 9 9
7 9 9 9
8 7 8 9
9 5 7 9
10 3 7 9
11 3 6 8
12 3 8 9
13 5 7 8
14 6 7 9
15 4 7 9
16 5 8 8
17 6 8 9
18 7 8 9

Cpennee 5 7.4 8,7
3HaYeHHe

Kax BuaHO W3 TaOmuupl, Naxe U JKryTa C
HauMEHBLINM 3HAUCHHWEM IIOKa3aTelsl HeraTHBHOE
BIMSIHUE 3TOTO JeeKTa B CpeIHEeM OLIEHEHO MATHIO
Gammamu. [lng AByX AOpyrux 3HAYEHHUH cpenHee 3Ha-
YCHUEC 3HAYUTCIIBHO BBIIIC U npn6ny1>1<aeTca K MaKCH-
MaJIbHO BO3MOXXHOMY. A 3HA4YUT, OLCHHUB TAXKCCTH
MOCJIEACTBUI JyIsl ToTpeduTens S5 OaiaMu, MBI TIOJTY-
YMM 3Ha4E€HHE MUHHMAJILHOTO BpPe/a OT 3TOro Jiedek-
ta HamoTkH (B = 95).

Takum o0pa3om, rokasarellb pucKa HoTpedouTe-
JIs1, ONpPENeISIOINN BaKHOCTh HEIOIMYIICHUS Ne(eKTa
IS ciry4vast 1eeKTOB HaMOTKH B BUJIE JKT'YTOB H JICHT,
JUTS TIOJTy4eHHBIX Hamu o1leHOK (A = 10; B=5; E = 10)
COCTaBIISIET

RPZ=10x5x10=500. )
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[TomyyeHHOE 3HAa4YE€HHE CBUICTENBCTBYET O
TOM, YTO PHUCK — BBICOKHIi, & B COOTBETCTBHHU C TpeOO-
Banust FMEA Bce nedeKThl BRICOKOTO PHCKA AOJDKHBI
OBITH YCTpaHEHBI, JJISl 4Yero pa3padaThIBAOTCS KOP-
PEKTHPYIOIINE MEPOIIPUATHS.

CornacHo MeTOJMKE paccMaTpUBAIOT KOp-
PEKTHUPOBOYHBIC MEPOIIPUSATHUS I KAXA0r0 Ac(ek-
Ta BBICOKOTO PHUCKa B CIIEAYyIOLIEH MOClenoBaTeb-
HocTH [3]:

1. WckmounTe NpUYMHY BO3HUKHOBEHUS aedekra
MIPU TIOMOIIN U3MEHEHUS KOHCTPYKIMH WU TIPO-
Hecca: yMeHbuiaemes napamemp A.

2. BocmpensTcTBOoBaTh BO3HUKHOBEHHUIO Jie()eKkTa Ha
OCHOBE CTATHCTHYECKOTO PEryINPOBAHUSL: YMeHb-
waemcs napamemp A.

3. CHu3HUTH BIHsSHUC NCPEKTA: YMEHbUAEMCs napa-
memp B.

4. O6J’I€F‘H/ITL " TOBBICUTH HOCTOBEPHOCTH BLIABJIIC-
HUs nedexra: ymenvutaemes napavemp E.

Takum o0pa3oMm, aJIs TOBBILECHUS KadyecTBa
HaMOTKH HEOOXOJUMO IIOHU3UTh 3HAYEHUS KPUTEPHEB
A u E. YMeHnbiienne napamerpa A MOXXeT OBITh HOC-
TUTHYTO 3a CYeT oJ00pa ONTHMAIbHBIX TEXHOJIOTH-
YEeCKUX MapamMeTpoB, a yMeHblleHue napamerpa E — B
XO/ie aBTOMATH3MPOBAHHOTO BBISBJICHUS Je(EKTOB
HaMOTKH; HanOoJiee NMEpCHEKTUBHBIMU ISl PELCHUS
9TOM 3ajaudl SIBISIOTCS CHCTEMBI, HCIIOJB3YIOIINE
cpexnctBa TexHudeckoro 3penus (CT3).

Pesynpratel FMEA-ananuza no3BosiioT cue-
natb cnenytorme BBIBO/IBI:

— JnedeKThl HAMOTKH B BHJIE KTYTOB M JICHT OKa3bl-
BAaIOT OOJIBIIOE BIMSAHHE HA KAYeCTBO CTPYKTYPEI
HAMOTKH ITaKOBOK M, KaK CJIEICTBHE, IPHBOIAT K
CHIDKEHHIO KayecTBa IPOAYKLIHHM Ha IOCIELyIO-
LIMX dTanax Mpou3BO/CTBA;

— TIOBBIILIEHWE KAYeCTBA HAMOTKH MOJXET OBITh J0C-
TUTHYTO 3a CYET 1o00pa ONTUMAIBHBIX TEXHOJIO-
TMYECKMX IapaMeTpOB M aBTOMAaTH3MPOBAHHOTO
BBIABIICHUS NedekToB HaMoTKH rocpencrsom CT3.

—_—
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