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Fuzzy functions for six risk grades
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Fig. 2 Flowchart of FMECA for CNC parts based on fuzzy evaluation
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Table 4  Failure mode, effects and criticality of spindle-box manufacturing processes( part)

T4

X E L X2 E

sl T LM WD i ot I G5
T 3(8E) BB IR W) o
BRTE R 860 mm o eIACHLEE AR % % e |
Ral. 6 (7] PETETS ) 2

ERALRF TIRGEI SRS o
THSCH) B0 WIERE  IRA * AATERRRE RBURIL LRI 3
mm, A%k H6 3 1 YR
REHHOMEMM AL ehoia % RRITEAER  BGBURITRE 4

[ A B2 K HE




LH: 2 T RO B B MR T 3R T2 FMECA #F5E.

146 TAN Zhuang, et al.Research on manufacture process FMECA for CNC parts based on fuzzy evaluation.

x5 EHWNENKR
Table 5 Weights of experts
‘xR 1 LR2 LHK3
L& 0.3 0.3 0.2 0.1 0.1

(0.500.500.500.50) (0.230.300.380.45)(0.06 0.100.16 0.23)(0.05 0.09 0. 14 0.20)
(0.550.620.700.77) (0.50 0.50 0.50 0.50) (0.42 0.51 0.58 0.64) (0.45 0.55 0.62 0.70)
(0.77 0.840.90 0.94) (0.36 0.42 0.49 0.58) (0.50 0. 50 0.50 0.50) (0.40 0.48 0.56 0.65) |
(0.800.860.910.95) (0.300.380.45 0.55) (0.35 0.44 0.52 0.60) (0.50 0.50 0.50 0.50)

R =

K 12) T Q(y) = >, AR BB B AR

WriE RS E, 40 F .
0.50 0.320.12 0. 10
0.68 0.50 0.52 0.56
0.88 0.48 0.50 0.50 |
0.90 0. 44 0.50 0. 50

X RE E, #50(13) 1A, B 3HET M o
.

® = (0.01,0.315,0.340,0. 335).

R AT LA H 25 3 0 T2 i et =X B R )
FLAR 1] B 1 AN B B 2 AL RO RS AR 2
AU fe KB T B AR X (AR T34 4 Hh e 5 1Y
K T AR ).

X T LRGN ITPHIFR V = [ REAR =, KU
B, AR KRS R B XU |3 e RN 3R 4 T 5
145 T2 e A AT 40 (Ot R A B Dt 4 i R 971
1) IS 81 % R W —BOFHIER P, I F .
0.02 0.09 0.27 0. 62
0.230.13 0.350.29
0.04 0.24 0.23 0.49 |
0.10 0.38 0.46 0. 06

3 4 TR A TR = AR T e HE
JF i o H—f0A5 3], HEAAREE IR 6 FiR.

E, =

A

®6 AREEESEHNEIZHEEXNINESE

Table 6 Weights of failure modes caused by different factors

®7 EHEIZRFITAEREUHEE
Table 7 Evaluated risk grades and improvement

measures of process system

ROHSH AT LAY
PSCRIENR)  NLRACERINNG R
PR % 2 B,
25<ESOCIHEAR) MHHF WML LB
BB 4552 F
FEAERRIY T 2 B,
so<pers (Bt IR e
Rl
FEERAHY T A R, 3
oo, TR,
B\RmMﬁﬁmM)ﬂﬂ%ﬁﬂﬁﬁ%EE WAL
Kk

1 2 3 4

L 0.01 0.315 0.340 0.335

IR (15) HHEA RS TEABI C IF .

C =1[0.12,0.25,0.35,0.28].

YR 7 FTAIAE9 S m & D = (100,75,50,
25) " R (16) WA AR T2 RS ([URT3% 4
45 146 LB A PEHIN S HRE .

E=C-D =55.3.

R 7 WA, FHFE T2 RS (LR T3% 4 g
SIS T 2R ) FATERR & A el B b
BN 55 AT R B, E AN SR BN T 8 4
7 R T TR ] SR .

5) EFXFAS TR B R 51 A 1 45 A T 20 e e A = o)
E CHERE Tt B LA A 2R AR Bl an X T 8
AR BB FR LR RS B 7 SR T I A
FHE I, BUAE T HLAR 1f) 8 4 g 90 B ke o 5
ZRPREE R ) R AR R AL T, B RN
PEA A< R AR /N, 3 3 BH Bt it 2 380 B )5
il R DI P 0 3048 T2 FMECA (3£ 8).

4 LERIE

RSO BAE LR 0 & T2 FMECA #£47
TS RIS IE BRI 05 1 5 % Z i i
AR RS 1) 5 1k o A e A O e B, 9
AR B IR S e T 28 A0 v B A
PRI Z55 PR 00 B LR 3 ol i T
LRGSR AFY, J e 15Xt T2 R 58St ot 4
A7 H AR . S5k SR RS B R 1 T2
FMECA A DIA 2 5 e B MLR 2 3 4 il ik T2
ERE



Q2 51 F £ 240 FURBIERT, 2015,7(2) 1 142-148

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2015,7(2) :142-148 147
®8 XARMITHHEMETZ FMECA(%)
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Research on manufacture process FMECA for CNC parts
based on fuzzy evaluation
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Abstract The improved Failure Mode, Effects and Criticality Analysis( FMECA) is carried out for manufacturing
process of Computer Numerically Controlled ( CNC) machine parts. The risk priority numbers in manufacturing
processes are sequenced by trapezoidal fuzzy evaluation.Then the fuzzy comprehensive evaluation is carried out to
get the risk grades of the manufacturing processes,through which we can find out the weak link for improvement to
increase manufacturing process reliability of CNC parts.
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