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Abstract: This paper proposes an improved failure mode and
effects analysis(FMEA) method based on hesitant fuzzy sets
and grey relational theory for supplier risk assessment. First,
the potential risks of suppliers were identified and then
experts evaluated these risks using hesitation fuzzy linguistic
terms on the basis of their preferences. Next, the sematic-
based computation method and the rough set idea were used to
translate the assessment information into interval-valued
numbers. Finally, it considered the relative importance of O,
S, D when using grey relational theory to determine the risk
priority. The case study shows that the method could help
companies identify the main risks of cooperating suppliers, as
well as provide support for managers to formulate risk

management and control strategies.
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Fig.1 Suppliers’ potential risks during delivery

2.2 BIMBEMIFELRIESR

BORBRMITE SORIESE Hy (90 = {1y 0l ) 2
ﬁ%%ﬁﬁ%lg‘)\(*lﬁﬁélz: {li;i:()’ 1’29"'9g}
WA T8, o L RE—E SO AL .

THLZNIRYE B S L #5638 W78 7RI
BXREES .46 BN ITELEMAR, 2%
A oMb BRI BT B Y LR JLAS J7 T B0 50 < = 5
FHELE \— RIEALEAR R ST B i 3 AR | [ R Ak
Y i 75 BE SR T BAKEC, SA 7 R A% IO A XL
1 O.S.D ki v, PN S B L RATAARTE A &
W EF B2 E XORTE [ RiB A CWIF N B L.
R 28 N BRI TR XURSE B PP ¢ TR 0 2 7 JR I T
WIE SORIBSES HL (9D = {15+, 1) B
2.3 AT EBENAEALBEMERIFE

TG SR — A RO T B T R, T A B B
XF i UREFATH AL B, AR YE —J0ih LA 7 %,
H, (9,) W ¥l

ATHL ) = {fyeeeou) D)
2.4 ETHREEMNREBEMBENEMNEGSE
L

FERS £ 2 — P Atk BRI RN R B 8 T 15 8 M B2
TH, R BWREA T A LR R E
B HREHCR F X R $ e X R (5 B AR B E
1 FH B 7 14 Ak B 2500 1 X1 ) BR AT L B LA
B0 Aok AR X B R RN B R, AR B AR
ARG B LA BB B, RIGF T REME
S,

WM E IS, EH » MERIEMFEERE
ﬂ:fﬁlﬁ‘}(ﬂ‘ﬂ)ﬁ% n /I\Zjﬁ%ﬁﬁﬁ% { A_l HL (191 ) ’
< ATTHL(9:) 5 000y ATV Hy (9,0 ) KRR B B DR SR 1)
W B U A8 7E B OR [n) PR 5 B = P i T



132 [/ B K 2 2 RCH AR B B

L RVE

XGRS A X R AT LA n 2 n
PMREBES R, R={C,Cyy o, C, ) BRI n 2K
HHEF l C1<<Co<<o+,C,, X F CERA<I<n) ,
C: By Tl SCh

Apr(C) =U{YEU | RY)<LC}) (2
C: B i elisie ok
Apr(CH) =U{YEU|RY)=C) (3

Lim(C) FLim(C)H 4518 C; BT FRA_EFR, 4351
FESUH
Lim(C) = A%IZR(Y) 1Y € Apr(C) (&)

Tin(C) = 1= SIRW) | Y € Bpr(C) (3
U

KA My F My 433 R 7E C: T 3L 3T {8
HRXT R R

FAMBER MBS G RARHN Rum (C)
Rum (CHE XK

Rum (C)) = [Lim(C;) , Lim(C)) ] (6)

X, [N (D,N; (D]

(2, (D) ) = Xz _ [N (1),N, (1]
X N, (DL, N, (D]
2.6 BISEEMR
LI 7 B XU HE AR X T — RE O B % B o T
T Y, AT e R AR XU 45 A8 R P B AR B R 22 EAE A
BHIME. A LR REEENSHER RIS
SRR B 3 XU A5 2K A 8 ) e 1R K T B s A A )
X% g, g]
Xo (g.g] [g.g]l [g.g]
(2 (D)) = Xo| _|lgrg] lgrgl [grsl
Xo lg.g] [eg.g]l [g.g]
2.7 BIUEEEMR
X[a%k A=[A,A] fl B=[B,B]Za KB
%%[13]

D(A,B>=J%[<E—Z>z+<§—é>2] 8

HRIE (8) 5. BEPEA S0 R b 4 — A X A1 B0 AN
X 7 B 2 SR R X R B0 8] RS D; () FF ST i
BT .

D, (D
D, (D

D, (2)
D, (2)

D, (3)

D;(3)
(D)= " T T
D, (D D2 D,(3

A ER TS BIBEME A H (9) =
{foreesu) RO IL R B4k g 5 07 A MLRE %, A H,.
;) = {[Lim (f), Lim (f)], *+, [ Lim (&), Lim
]} RABECFHEERES A H (9) WHET
A X EEL K A7 H (9D B — 4 XA B I X
WF A HL(9)=[N;, N .

AN BRGSO S 0 T PO [ S SR

AVHL () = [%2 &,%Z N—] %
i=1 im1

2.5 MIBEBTEMERE

X; FNBERI RIS 7 B XUR . B TR R XU 1
A O.S.D =A i, R BEE 5 b JRURS: ) B 3]
ARARHK X, = {x;(D),x;(2),x;(3)}. z; (1) (t=
1,2,3)%Fm FMEA £ Z/NAX =288 BT

R, HAURMBUE VED 2. 4 i dBERIHX
lﬁliﬁ[ﬂL(t) N; (7. 3% B8 Bk 75 8, 7] LAFS 3 5
BER T 7 Fob XURS: BB A 6 [y

[N (2),N, (2] [N:.(3),N:(3)]
[N2(2),N;(2)] [N:(3),N;(3)]

[N.(2), N, (2] [N,(3),N,(3)]
2.8 IHHERBXBERH
FRPE IR (8, HR B 18, o T 2 AT DA 58 B b XL
BrE) 3 NS5 S N B R ECH
rnm rnlnD i (Drtp rnax maxD €3]

5(X0 @, X ()= D (t)—ho max maXD )

€))
Ko APEREp€ (0,1 .
2.9 HHEREBXEKE
P T2 A A IR, HE 4% A8 R 1 R A R R

Al PRt B XU B 3 AR B BIACEE 2050 A, UIER 5
i XU 527 H i i SCIRBE AT o T X452, B

3
7(Xo,X;) = ZA {(&D; ()} 10

XA EA; = 1.4 HERFRIGLIAEOLESoriE.

2.10 ﬁEF
Fiz BRA RUBS: S 6 B A R B /N BT HE 7
BSEN R o T T %o A D ol e DR A 4 SR s

3 Bt FMEA # 3 f 5 A

3.1 MRAEBHITKEHEF
R FAEE T oot FMEA BT+ 2 #4307 7 XU 1

» B E X



E1H

TR, 56 AT LR R XU P ) FMEA Bk

133

W AERLT S Ak A B XURS LR BT B E4T XURS:
PEM AT, A A RIS 1 BN EEHERAED,1 4
K2 (E2),1 & & TR (E3) 4 FMEA £
/N AR A Ml 5 OB I R 2 AR 3B 1) Y v A

WU BEAT IR, AT S5 R AR 1 s, 3 LB R A
TRERIEXARIBES L=l B, LK, L. T
AR s Lo e —MB0s L P Lo < TR0 o Lo < AR PR ) R TE XU 3
FAEA  TFIE B AR 2 B,

®1 HEHERRERBERNR. FERER

Tab.1 FMEA of suppliers and its potential risks, reasons and results
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