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FAULT DIAGNOSISOF AUTOMOBILE BRAKE SYSTEM BASED ON
GREY CORRELATION AND FAULT TREE ANALYSIS

PAN Ya-wei, YU Quan-yu
(College of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000,China)

Abstract: In order to improve the accuracy of automobile brake system fault diagnosis ability, a method of
failure analysis based on grey theory was proposed. Gray relational analysis was introduced to failure mode
analysis on the basis of the traditional fault tree model to build the new failure analysis model based on grey
correlation analysis. Correlation between various failures modes was calculated depend on bottom event
importance of the fault tree. The occurrence of factors which lead to the failure of automobile brake system was
determined by ranking according to the correlation degree. In practice, the method can not only improve the
efficiency of diagnosis, but also provide a theoretical basis for the reliability design of the automaobile.
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Fig.1 Automobile brake system fault tree diagram
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Tablel Corrédation coefficient table
i k
1 2 3 4 5 6 7 8 9 10 11 12

1 1 0.339 0.345 0.333 0.377 0.377 0.606 0.588 0.588 0.556 0.408 0.526

2 0.364 0.834 0.345 0.333 0.377 0.377 0.606 0.588 0.588 0.556 0.408 0.526

3 0.364 0.339 0.869 0.333 0.377 0.377 0.606 0.588 0.588 0.556 0.408 0.526

4 0.364 0.339 0.345 0.8 0.377 0.377 0.606 0.588 0.588 0.556 0.408 0.526

5 0.364 0.339 0.345 0.333 0.909 0.377 0.606 0.588 0.588 0.556 0.408 0.526

6 0.364 0.339 0.345 0.333 0.377 0.909 0.606 0.588 0.588 0.556 0.408 0.526

7 0.364 0.339 0.345 0.333 0.377 0.377 0.476 0.588 0.488 0.556 0.408 0.526

8 0.364 0.339 0.345 0.333 0.377 0.377 0.476 0.588 0.588 0.513 0.408 0.526

9 0.364 0.339 0.345 0.333 0.377 0.377 0.606 0.488 0.588 0.556 0.77 0.526

10 0.364 0.339 0.345 0.333 0.377 0.377 0.606 0.488 0.588 0.556 0.408 0.54
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Table2  Correlation degreetable
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0.6043 0.5902 0.5931 0.5874 0.5939 0.5939 0.5177 0.5234 0.5669 0.5321

4 4B [4] PREAE M. DR TSR TIM]. db st E BT Tk
Zalo .
Hi KA, 2007.
s - . - B] A, O B, LT A G Y AGREE J 1
A e T R OB RAE b oy (B ISR, A ERPORIEAGREE )ik
B N o . (IBAZ ST A IEL). $HEEHLN T, 2010,
SE T, AR S 1) TR 2 ) 1) ST Kk ]
27(12):4489-4490.

I A R AR IR T REE R o T Rt A R
IR 5 50T, 343 T BT HIBh R G
(K388 AL AT SEVE A, 3R T2 AR
BeAh, D T SR T SR R A Y HR A i ol AN 48 v

[6] B, P RS e, Al e TR (ORI K2 () B
SR W R B S A 55 TR [C. o R o S
PRMBAR A2 G122 50 2 RS 218 U, 2013,

(71 R IET K OORBEET T 4= UGR[0 B

. T LUK B RS o0 W 25 R A itk — 28 5% 3K ik, 2008,29(8):195-197.
3 (8] 00 TLZR, 4% B, i G 3 - B R 1 2 4 3 R e s
B2 XTI HLBR v ili, 2007(6):118-120.
[9] o, ghoe. BT BhA MR VA 402 R G T SErE Sy
(1] ZREATEA. KT RERBE TR R gL B[], B 7= n] & PR 5 R 05 R 56, 2009,27(S1):
WIS 2 B %4k, 2001,22(3):294-297. 206-212.
[2] Bk, KE 7 RIS ORI IEEYCEEREA  [10]  #Eh 3801 M. V48180 R G iis i 5 Re AR,
e R o3 AT v TR I [3). ARk LB 2% 42,2005, 36(8): WTFIEL]. V% TR, 2012(11):59-61.
125-128. [10] 2y, 5 P B AT 5 B (S 43 AT A i 12 B
[8] EHRRMEE. RAKE B BUOCHE BT T 5% il HH IR N L[] A0 ST UL, 2012(7):28-30.

R 2T 1) 5 [ J) MUMRL 4 55 45K, 1998,17(6):135-137.



