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Abstract:
college as the research object, this paper tries to improve

Taking the “education” process funded by

the traditional failure mode and effects analysis (FMEA).
It proposes a fuzzy FMEA model to analyze the failure
modes and key risks of the “education” process by
combining triangular fuzzy numbers, weights of risk
indices, object weights of experts, the Delphi method,
and interviews. It is found that the model proposed
objectively reflects the importance of risk indices and
difference among experts’ discourse power, which means
that the model proposed has a higher accuracy and
reliability. Suggestions for high-risk failure modes are

proposed.
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Fig.1 Process construction of fuzzy FMEA
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Tab.1 Evaluation language terms and descriptions
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Tab.4 Failure modes with causes in “education” process of funded education
e R i IR S JF A
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Tab.5 Failure modes with causes in “education” process of funded education
. F, F, Fy F, F;
LR
S 0] D S 0] D S 0] D S 0] D S 0] D
1 VH M VL VH L VH VH M VH VH 1 VL VH L VL
2 VH VH VL H L VH M M M M H H VH VH L
3 VH M VL VH VL L H L H VL VH VL VL L H
4 H M VL H L VL H L M M L M VH H H
5 M L VH VH VH M H H H VL H VI VH VH VL
L Fy F; Fy F, Fy
S O D S O D S O D S O D S O D
1 VH VL L VH 1 H VH VH M VH H L VH VH VL
2 H L VL M M M H H L VH VH H H VH VL
3 M VL M VH 1 VH L M VL L H L VL VH VL
4 M L L M M M M H L M H H M H H
5 H H L VH H M VH VH L VH H VL L 1 VL
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Tab.6 Evaluation of triangular fuzzy number of experts
LR VL L M H VH
1 (0,2.5,3.0) (2.6,3.8,5.0) (3.9,4.8,6.0) (4.9,6.7,8.0) (6.8,8,10)
2 (0,1.0,2.0) (1.5,2.4,3.5) (3.5,5,6.5.0) (6.0,7.8,8.5) (8,8.6,10)
3 (0,0.5,1.0) (0.5,2.0,3.0) (3.0,5.0,7.0) (5.5,7.5,8.5) (8,9,10)
4 (0,1.0,2.0) (2.0,3.0,4.0) (4.0,5.0,6.0) (6.0,7.0,8.0) (8,9,10)
5 (0,1.0,2.0) (1.0,2.0,3.0) (5.0,6.0,7.0) (7.0,8.0,9.0) (9,9.5,10)
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2 2) A 2P = MBI R X =(a's, 64, 1)
I3 (3) ZAIAL , 75 B 1 5 P 24 = A AR
W AT BT = AMBOIECR 3R 7 B E PR PN IR

AL ORI, 55 5L R IE S R
B Y
2.3 EREVNENSL= B

2 (6) I B T4 L I AR Y, 3
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Tab.7 Average triangular fuzzy number of evaluate language terms

w Ak VL L M H VH
(d'p by c'y) (0,1.20,2.00) (1.52,2.64,3.70) (3.88,5.16,6.50) (5.88,7.40,8.40) (7.96,8.82,10.00)
AR 1.10 2.63 5.18 7.27 8.90

%8 THERITMNEEY WS

Tab.8 Transpose of the average expert evaluation matrix Y'of experts

NisE LD F, F, F, F, F; Fy F; Fy Fy F
S 7.80 8.25 7.18 4.29 7.34 6.76 7.41 6.57 6.90 5.01
O 5.41 5.47 4.57 5.74 6.06 2.94 4.57 7.50 7.60 7.32
D 2.66 3.05 6.76 3.15 3.87 2.83 6.34 2.83 4.18 2.33
®9 EXIEMERE Y/ HIRBREED, F T L GEEOUA T By il e FU , 15 3 L R %
Tab.9 Deviation degree D, of expert evaluation WAL EE w, =(0. 20, 0. 24, 0. 12,0. 28,0. 16).
matrix ¥/ of experts Hr 2 (8) AT BIITHr B B = F BRI 1T h
©F D HhY Xi=(a bis )3 IFHI3R(9) ZBM AL, 45 R 3% 10
1 160. 48 3 W
2 129. 60 2 Ao N
3 196. 05 5 FHFRI0GRE S AEEETENIER Y, 21k
! e ' JE R L RIS L 11,
o .

F10 PHBEEREL= BEHY

Tab.10 Final triangular fuzzy number of evaluate language terms

il VL L M H VH
TR = Fs L (0,1.24,2.08) (1.66,2.74,3.80) (3.90,5.12,6.40) (5.88,7.35,8.34) (7.92,8.78,10.00)
Exi ke 1.14 2.73 5.14 7.23 8.87

Fx11 RAETRESENITMER
Tab.11 Final quantitative evaluation of experts

42_:% Fl FZ Ffi F4 FS
S o) D S 10) D S o) D S o) D S o) D
1 8.87 514 1.14 8.87 2.73 887 88 514 887 88 273 1.14 887 273 1.14
2 8.87 887 1.14 7.23 273 887 514 514 514 514 7.23 7.23 8.87 8.87 2.73
3 8.87 514 1.14 88 114 273 7.23 2,73 7.23 1.14 88 1.14 1.14 273 7.23
4 7.23 514 114 7.23 273 114 7.23 273 514 514 273 514 8.87 7.23 7.23
5 5.14 273 887 8.8 887 514 7.23 7.23 7.23 1.14 7.23 1.14 8.87 887 1.14
L Fy F; Fy F, Fi
S 9] D S 0] D S [9) D S 9] D S 9] D
1 8.87 1.14 2.73 8.87 2.73 7.23 8.87 887 514 8.87 7.23 273 8.87 887 114
2 7.23 2,73 1.14 514 514 514 7.23 7.23 2,73 8.87 887 7.23 7.23 887 1.14
3 514 1.14 514 8.8 273 887 273 514 1.14 273 7.23 2,73 1.14 887 1.14
4 514 273 2,73 514 514 514 514 7.23 273 514 7.23 7.23 514 7.23 7.23
5 7.23 7.23 2.73 8.87 7.23 5.14 8.87 887 273 8.8 7.23 114 273 273 114
2.4 MNIERIVEFI RPN ITE ®12 RRIEHRETFN
2 4.1 1+%1¥%%‘1ﬁ‘*ﬂ§%ﬂ RPN HE J? Tab.12 Evaluation of risk index of experts
KSR AT, 851 507 % 5t 31 KU e bR Y R S o D
) NP \ . 1 0.50 0.30 0.20
EEEI TN IR A AR (R 12) . ) 010 010 0 20
MR L % % WA E o= (0.20,0.24,0.12, 3 0.10 0. 60 0.30
0.28,0.16) , 13X (11) T+ 45k £ AR 5 b 19 4 . o - o

(ws, wo, wp)=(0.37,0.39,0.24),
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Tab.13 RPN and ranking of failure modes

PRy F, F, F, F,
IABSAR Se 2L 5.66 5.63 5.92 4.71
HF 6 7 4 9

FB FG F7 F8 FS) FlO
6.40 4.27 5.84 6.15 6.75 5.62
2 10 5 3 1 8

2.4.2 AT
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Tab.14 Comparison of ranking of RPN between
fuzzy FMEA and traditional FMEA

ekt f&5: FOMEA £ FMEA i FMEA
R R,"HE)¥ R HE¥
F, 68 9 6
F, 177 5 7
F, 225 2 4
F, 73 8 9
F, 163 6 2
F, 53 10 10
F, 199 3 5
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F, 225 1 1
Fy, 81 7 8
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PR R RAE T, “ 2 Bh e i 4 2 5 e SE il
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