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How to Perform FMEA Effectively

Joong Soon Jang - Dong Geun An
School of Mechanical & Industrial Engineering, Ajou University

Abstract

FMEA is a widely used technique to assess or to improve reliability of products
at early stage of design and development. In order to implement FMEA
effectively, it is important to utilize knowledge or technical know-hows. However,
that is very difficult.

In fact, if information on the failure modes is enough, it is important to consider
a counterplan to eliminate critical failure modes. If engineers do not have such
information, however, it is more important to know what faillure modes of the
component under consideration would undergo.

This means that the purposes of performing FMEA varies according to the
situation. Therefore, we need different kinds of FMEA charts to meet those
purposes. This paper proposes two FMEA charts: one is suitable for detecting
potential failure modes and the other is for product improvements.
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et @& A9 FMEAQ HAlFde Zgo) THT AMge Ao &5FHZA
5L zAAe] AP A i 4HE AAlEE A7 2] "o, FMEA
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Foer, $UNFL Fr HFEH gy sz old nHolt #A gL
T2 90 e REe] ABoly BA ol BYLTE oprjuT oY 1Tl
= WA 5 A el Egsel v
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e DARSE P g0l Fasth a8 HY nIse] g of MY o4
e g REFoR9 g Alzdoly AlAdY e JEFo R o] B FAH
oz Qe mpAter qAL AW FAl6 BAE AW AAPYL 7Sk
doh. A TAEE shebe 1% FMEA %4 Adde ggstd dest g
< E 4> 3N DFZE MAE 98 FMEA 24
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Failure Mode & Effect Analysis Sheet
R )] Al
FA 2 A A
2 2 ABA ¥
Fa . . -
R - " . oo | 1FHER/A | 23 oAk 1A | 23 (AW
REWNE|REY 7% ZE2 24 | 1854 T L T Py puy Al
(stress) g

D) A2 gA2YEe 7S
2) ARALYRY : ALY Aedilel AEAxYoR FRE 73

u e A EA 2

o

S Z71EE . (A EHE)

3) ¥¥9W : FMEA AAl &% & 71943, 244 232 gods gfxe *F
S B AEgste gE e 1 old FEAA e A% Hadt ng
F8)3 RE grEE FF3E AR drpx| wyolrh
d}) main gear, motor shaft, ball-bearing, bearing housing, cpu, memory 1,

memory 2, capacitor brush, commutator, shaft, ¥4

4) FEFo] 7% HEVI%Y AHovw HEgstode st RE HHVE, BHEEH
ALFAE 7]—-5533}.

5) +8 ZE# 2 1 <K 2> 2EHAENEE F2de FFAd dFE Ve &
EY2E 7|Ydch. 53] 2Ed2EA RN ~EfAd REY QTR A
O)stAY BEO)ez Hrtd RFo daides A5 E4o] aF} o
3 REFEL S F2E vheAol Y] W 2EH 29 AVE " F3
3led, AFL Ao FRE AHATE HAH FE Aol FLIGH FL XE
g Ao E 2Edg 2 £4] ®#vtelye} #3742 FMEA ©]g, 9= A/S d9]
H, 113 - B3 oj¥ dloly, dAold, nAgMxgE, A 73?3 A A A EE

T 5% A Fzstojor g
o) EA FH2EY2Z A uFe] 2 FEL JdAFEY EHPAT

o] ztol&E Q& WA - die bond failure, package seal failure
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6) 27 : 5)¢ F8 2EHLA iF JE2EHolY HA AExHE 7YY =
€ 7158 "ol A, AFH 27, ovlA dolH, AdgE $2 FEF

1_4

g 4

1) % 12 83 28 oA FEgd.
©18C = 5TC
Z‘l% : 10 ~ 25 Hz
5 1 95% 7HA
2) #F 29 &£&=x1
25 1 -25TC ~ 15T : 30%
15C ~ 40C : 60%
40C ~ 55T : 10%
AFEHIE o) 2 A7)
528 EFEZ L 70%

HEZT 2 1 25%

7] ek : 5%
RS a2 AFREHE R Z& nFo] TAHE A5 7Yt
12/ w 7 E © 139 ZEAHQ] dUdE 4 7148 F, »F9 1%
< e 84, 283, 7143 5o #AAHE 7IE3tE Aoltt. nAWIYUFE
d d%& Fv 8Je2Ze A8y FxAH Y, Az 2YEUdy FHHE &
A, 283 Aol uEARERY HxY FolY] Wi $F=HAES T
o02% 2EH2ERY FE3tA gt} §3] FA nARL=E 73y A
T AFRedd g FEr EFEy] qid 2E# A9 e g nAv s}
UES F78e2A 2ot g3434Q ne dizt ARE I& F+ Utk ol &9
g AEE AFe FMEA AAE 9138 o8 #elrt wojop det,
d) 2E# 20 He AU E

@ Mechanical : elastic and plastic deformation, buckling, brittle and
ductile fracture, fatigue crack initiation and propagation, creep

@ Thermal : critical temperature, thermal expansion and subtraction

@ Electrical : dielectric breakdown, junction breakdown, hot electron
injection, surface and bulk trapping, surface breakdown

@ Radiation : soft errors

® Chemical : corrosion, oxidation, ionic surface dendrites growth

22¢) - ey 13990 By} A3 {?_—%f‘s}oq 7144 gt
LFRE 1 5),6), 7), 183 8)F e A nZYE BA S 71 &
o) B/SW/AXHAHA e nFRE
ALgZ A A Y] TFRE
BRxA L5, F5 24, 33, AF 259 AHQ Wi ndrs

h Y



168 47933 A A25¢ A% 19973 39

FRE7E HEAAH L A2 vxs a3 7)1E3t ged

oj9} #& WEES FMEA %24 71@?@}0;4 AEAQl Ao uls FoHoR
FA nZR=g sebdt £ vk oldd A nAFRE Febs A3 Az FMEA
FAL oud PRy G A 2 A 83 FotEA 4 AS, 53] AAF
o &iHolet ¥ 4 gt MEFHOE AR Fol 2 dan wudRY, dEHo=
AbgElol & FHoME nFRE=L dFE UF AP gEFonA PR
TEo] AT £ JAey MEE FHAME Fo 2Eds 2, 1KY, 1%
A7t E & 718t o5& W uFR=ol mote] Aoz JNE G
Hlste] g#AH ol zEla V& Ao e AAE AR A s
oz s FMEAS A& AAE37I7E a0 =g Faloae s

(UO
2

o

A o

2g2sd §422 oY FAYE AU £ Atk So lEsl SN 299
Fo] pAUNA Ao E#ddd EAFd a2x= +7F g%k Atd

FMEA®| AAlAM 2335, 13, u’”’“?ﬂc’ﬂ vl 9 & A

3 gAel nRAAUEEL FTekE ABol FHol

332 2ZR=AE HrtE T AT HS 9% FMEA %2

TH FR=GET JIE T AT HES Y3 FMEAYA 2 <& 5>9 o] A
Steith, o] AL HEFHOZ AL EHIT d¥E FMEA %23 FASAIRE <E 5>9
FAoME BERFoI Y A" g3 TS Bt AAE] motsled ngn ol A
HE PGrioh diAutAg 2AAM 3] 7158l o] SFeolet @ 4 Uuh EI o] A
Rl JF oy gHyFYS T3 N HHo] 9v] wid nFZ = o
T T AEE JHA I e Aede ABA 2FREES AAGY] 9T AYS
FHee Rol Fas 8B R o] AL VIE FAFS gdo 2 FMEAE A4
& o f{&3io

IFR=YPTE JrE B gL HE 93 FMEA 42 24Uy S Aesid oL
7 2},

D A"y o A28 S 7155
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Failure Mode & Effect Analysis Sheet
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