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Tab.1 Voice of customers for brake pedal feel
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Tab.2 Evaluation of brake pedal feel

pos KRR TG SERAIA ERERB ERERC ERAERD ERARE LM

B 2 AR AT R 3.25 3.90 3.36 3.23 3.29 4.25 2.78
o il 2l s AR AT 3.17 3.78 3.41 3.15 4.14 4.50 3.39
R B AR 3.25 4.00 3.40 3.23 3.85 438 2.78
r i 3l B i ) 3.33 4.10 3.50 331 4.00 4.38 3.22
443 3.25 3.94 3.42 3.23 3.82 438 3.04

23 HirEWk

16 2 W e A2 A0 A RNSE 4 B2 R K SRy ol 2l B AR E VA 40 B8 e = R AR A R A R G AL g
A7 1) 2y 35 A J 0 i 5 0% 2 L ESCH R I o o Sl s o Sl S A ) e B ) sh B AR AT AR A S
FHELE LG pREVE A il 2 5 B 7 Al sh B AR AT AR A Ak B b o 2250 42006, i s Dl 12 5 o 3 S A 06 &R
WE 1 s il 2 B S sh B AT R OC R A 2 IR,



102 R & W OREEAR 2019 4§

g3

W E /g

0 50 100 150 0 20 40 60 80
Witk 1 /N AR AT FE/mm
1 HIsh B 1 Fn 6 3h iR ik B B Bl 2 & 3h B AR 1T 72 70 ) 3h i i
Fig.1 Pedal force and deceleration Fig.2 Pedal travel and deceleration
F A ) sl 5 b 55 H AR i 2l s B2 ) e ik oy
y:=0.384 3 In(x)-1.121 4 (1)
FU bR sl i A7 R -5 H b i sh sl B2 i 80 2k 0
y,=0.384 3x*-0.04x+0.343 9 (2)

ey, N BARTI S A TT Ny, S BARGI S ARA TR, mmx 6 SGH L, o, SEFEHI S8 0.05, 0.1,
0.2,0.3 g "I Ayl 3l 55 Al 3 R o 3 8 A A R A DA 94 o sl B AR (IS Ak F AR, B 3 s

x3 HIsBEREREALBR
Tab.3 Optimization target of brake pedal feel
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Fig.3 Vehicle mass and brake usage matrix
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Tab.8 Influence factors of brake pedal feel
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Tab.11 Orthogonal arrays
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Tab.12 Pedal force and deceleration

il 2l U 2 FE /g
Ry 0.05 0.1 0.2 0.3 1 SEH{E
N, N, N, N, N, N, N, N,

1 21.4 24.4 22.1 25.1 30.9 37.2 44.2 47.3 25.2 167.9
2 21.5 24.4 22.1 25.0 32.2 35.2 43.6 46.6 25.2 165.9
3 21.5 24.5 22.1 25.0 31.0 33.9 40.9 442 24.4 158.7
4 21.5 24.4 22.1 25.0 24.1 27.1 37.4 40.4 22.8 141.0
5 21.6 24.5 22.1 25.0 23.8 26.8 35.2 38.2 22.2 136.0
6 21.6 24.6 22.1 25.0 23.6 26.5 33.6 36.5 21.7 132.0
7 21.5 24.5 22.1 25.0 22.3 25.6 27.6 30.6 20.0 117.4
8 21.6 24.6 22.1 25.0 22.3 25.2 27.2 30.1 19.9 116.1
9 21.7 24.6 22.1 25.0 22.2 25.2 26.5 29.5 19.7 114.6
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Tab.13 Pedal travel and deceleration
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N, N, N, N, N, N, N, N,

1 13.1 159 20.9 24.0 31.7 35.0 37.6 41.0 27.0 149.8
2 14.0 16.8 23.0 26.1 34.6 37.9 40.5 439 26.9 161.8
3 14.0 16.8 23.0 26.1 34.6 37.9 40.5 439 26.9 161.8
4 12,6 15.4 23.0 26.1 34.6 37.9 40.5 439 27.3 161.3
5 12,6 15.4 23.0 26.1 34.6 37.9 40.5 43.9 27.3 161.3
6 11.8 14.6 20.9 24.0 31.7 35.0 37.6 41.0 27.4 149.4
7 11.1 13.9 23.1 26.2 345 37.8 40.5 439 27.6 160.8
8 11.9 14.7 21.0 24.1 31.6 34.9 37.6 41.0 27.4 149.4
9 11.1 13.9 23.1 26.2 345 37.8 40.5 439 27.6 160.8
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Tab.14 The optimal design prediction and identification
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Tab.15 Target identification of brake pedal feel
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Automobile Brake Pedal Feel Optimization Based on DFSS

Xie Minsong

(Pan Asia Technical Automotive Center Co., Ltd.,Shanghai 201206, China)

Abstract ; Based on the method of the design for six sigma (DFSS), the brake pedal force and brake pedal travel

was optimized in the condition of the brake deceleration speed below 0.3 g, to solve the softness of the brake

pedal feel in the vehicle development. Firstly, the survey data of users’ new cars performance and the voice of

customer (VOC) were used to obtain the customer concerning performance index. Secondly, the relationship be-

tween the above index and the brake deceleration was acquired by means of brake performance tests. The exper-

imental result was analyzed to ensure target values. Thirdly, the optimal plan for brake system was determined

by development experience as well as the Pugh concept selection. Finally, the control factors and noise factors

were analyzed and identified. The optimal values of the brake pedal force and brake pedal travel were obtained

by orthogonal experiment. The result showed that the optimal values were well consistent with the target values,

which may provide an economical and effective way to optimize brake pedal feel further.
Key words: DFSS; brake pedal feel; pedal force; pedal travel; optimization



