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Fuzzy synthesis decision of part processing feature
process chain based on TFAHP

CHEN Xianjiu, ZHANG Qi, WANG Zhi, MA Yali
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The decision-making problem in the process chain of part machining features mainly relies on the experience of process personnel
due to the existence of many fuzzy factors, which reduces the quality and efficiency of process design and can not meet economic
requirements. In response to the above issues, considering the economy of part processing, the main factors affecting the decision-making of
part processing feature process chain were analyzed, and a fuzzy comprehensive decision-making method for part processing feature process
chain based on triangular fuzzy analytic hierarchy process (TFAHP) was proposed. Firstly, TFAHP was used to construct a judgment matrix,
and indicator weights were calculated based on likelihood. Then, the membership function between the influencing factors of the part
machining feature process chain and its candidate set was constructed, the fuzzy comprehensive decision-making of the part machining feature
process chain was completed. Finally, taking a certain axis type part as an example, eight-hole machining feature process chains that met the
machining requirements were determined. Combining with the actual application of the enterprise, the economic and effectiveness of this
method in the decision-making of part machining feature process chains were verified. The research results indicate that the P-value of
scheme 8 is 1.0, which is the optimal machining feature process chain. The quantitative evaluation E-value of this method is 0. 137, which
is more economical compared to traditional methods and meets the usage needs.
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Table 1  Triangular fuzzy transformation scale
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Table 2 Process chain of hole processing characteristics
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Fig. 1 Membership function diagram of dimensional
accuracy and machining feature process chain
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Fig.2 Membership function diagram of shape accuracy

and machining feature process chain
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Fig.3 parts process information diagram
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MR H AL = L R 45 R, EH
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Table 3 Individual judgment matrix
D, M D IT FP PP R,
E, FS, Ss, FS, FS, Ss,
M E, VS, FS, Vs, VS, FS,
E ss E SsS ss E
FS™!, E, sst, Ss, SS, ss!,
D vs', E, Fs!, FS, FS, FS7',
ss! E E E E E
ss, Ss, E, ss, Ss, Ss,
IT  FS°', FS, E, FS FS, FS
E E E E E E
FS™', ss°')  ss!, E, E, E,
FP vS™', FST',  FST', E, SS, Ss,
ss! E E E E E
FS™',  ss7t, sst! E, E, E,
PP vsS™', FS°', FS°', SS7', E, ss,
ss! E E E E E
sst, SS, FS™', E, E, E,
R, FS7', FS, vst, o ossTt) 88!, E,
E E E E E E

AR X =L RITEM A R AT RS,
a7 (6) ~3(9) IR A YR R W REEE, H BLfil
AR~ ER W= {o,,0,, 0, =
10.246,0. 120,0. 178 ,0. 139,0. 139,0. 178 ,

3.2 MIBAEIZHMNEMEERE

RIEEARINTAG B EH G 2.2 e T 4L
INTRE LRI ES V= o,0,, 0, B8O
K (10) ~20(17) , FRAFFLIN TAHRAE T 2048 (4 PR 3R
BOMI P SRR , I 4 iR

x4 REREMRERER

Table 4  Single factor fuzzy decision matrix

kT RO R 2 5 Ak SR E E(E

ZF5 R, R, w(IT,w) w(PF,v) u(PP,v) w(Ra,v)
1 1.000 0.000 0.000  0.000  0.000  0.000
2 1.000 1.000 0.000  0.000  0.000  0.000
3 1.000 1.000 0.800  0.800  1.000  0.800
4 1.000 1.000 0.000  0.000  0.000  0.000
5 1.000 1.000 0.000  0.800  0.800  0.000
6 1.000 1.000 0.800  0.800  1.000  0.800
7 1.000 1.000 0.800  1.000  1.000  0.800
8 1.000 1.000 1.000  1.000  1.000 1.000
9 0.000 1.000 0.900  1.000  1.000  0.900
10 1.000 0.000 0.000  0.000  0.800  0.000
11 1.000 0.000 0.800  0.800  0.800  0.800
12 1.000 0.000 1.000  1.000  1.000 1.000
13 0.000 0.000 0.800  0.000  0.800  0.800
14 1.000 1.000 1.000  1.000  1.000  0.900
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0.120,0. 178,0. 139,0. 139,0. 178} , A= (16) A3k
x5 EMEERRER
Table 5 Results of fuzzy comprehensive decision making
PI PZ P3 P4 P5 P() P7 P8 P9 PIO P]I P]Z Pl3 P]4
P1E 0.246 0.366 0.901 0.366 0.588 0.901 0.929 1.000 0.800 0.357 0.801 0.880 0.396 0.982
P=0.8 & i == i i JE e i 2 i =& JE 7 ==

M 5 Al A BER 255 DR 45 R P EI AR, %
T 2B PRI

FPRUEF I TR 2 5, 25 G IR E A P {H
Ho.8 BYTEBLT , Al LA 5] 8 Fha 4707 5, Horpr | e f
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BT HAR MY B SE B B 200 05 SR AR S B i T
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W, AL G2 AHP Ay 366 otk A7 oo, 459 31 1 52
WEENEN W= o, 0, 0, =]0.384,0.121,
0.223,0.073,0.082,0. 117} ,

WRPEIZAN I 25 2 D R SR B, v SR A 15 )

“HA

PERIZE A DL R SR P {H, N 6 FTR,

®6 154 AHP-RMGERRER

Table 6 Traditional AHP-fuzzy synthetic decision result

Pl P2 P3 P4 PS P6 P7 PS P‘) Pl‘) Pll P12 P13 P14
P{i 0.384 0.505 0.917 0.505 0.629 0.917 0.932 1.000 0.582 0.450 0.780 0.879 0.338 0.988
P=0.8 5 & = & 5 & & e flt N w & = w5 =

H13% 6 Al A AU O 7 B AN [R) el 45 2 o R
T EBER PSR RAT AR 2257, AR I TARIE T2
R R L

FESE BRI T, 777 i 3 6 PR sl TR 1A
ARSI, BT TIRESR R D

PR , S ¥ I HE B pR ST ik A R | 2B 3 ST
W& E VS BREERAT R G B EHB/MUR XK
TR BERA

FERPEHT R E A0 T U

1

E=——j=12"n (18)
K .n AT R EEL,
TELE OISR P EI 0. 8 I 45435 5% 6,

AR (18) Ak, nI 3 %] E, =0.139,E, =0. 178,
HULAIA3H E, < E,, VW] TFAHP 53k de 56 11 19 5 58
TOmE

4 HRIF
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