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Abstract :

In this paper, the optimization design module for the brake system of a vehicle is developed. As using this

module, design variables, that minimize an object function and satisfy nonlinear constraint conditions, can be found
easily. Before an optimization is operated, Plackett-Burman design, one of the factorial design methods, is used to
choose the design variables which affect a response function significantly. Using the response surface analysis, second
order recursive model function, which informs a relation between design variables and response function, is estimated.
In order to verify the reliability of the model function, analysis of variances(ANOVA) table is used. The value of design
variables which minimize the model function and satisfy the constraint conditions is predicted through Sequential
Quadratic-Programming (SQP) method. As applying the above procedure to a real vehicle simulation model and
comparing the values of object functions of a current and optimized system, the optimization results are verified.
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Table 1 ANOVA table
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Fig. 1 Optimization process algorithm Fig. 2 Optimization module
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Table 3 ANOVA result

10}
Fi 9t F S ¢ \' Fo F(a)
2 ? R1 3089.3 3 1030 | 2703 6.22
g b R2 | 41.907 11 | 381
3 S 3131.2 14
g 3
a
2
1 Table 4 Optimization result
Factor Current Optimized
Sensttivity x1 46 50
Fig. 3 Sensitivity analysis result x2 126 132
X3 26.99 26.73
Sttt Ad A3 29 39 Rgd= ey Pedal effort 12.6 10.3
FAgw Pedal travel 65.82 61.22
Y= 13.612—9.2408z, —1.451z, +10.988x,

Table 38 2% AN A
+3.25952% — 0.832122 + 5.562212 able 3 2] 1 N E 1ok Tk
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2| Front wegi ke | ] o s ofepe] 65ecrt 9 GRS sHe T4
ear weig g _
4 | CGheight am 638 Rojstdet. TEAE BA 49} AT 2 35
5 Wheel base mm 2710 o] AAWSo 3 A A3 AL AA
6 F/B type DISC . o 1 =
A =0 I
7 | F/B cyl. dia. mm 46 A Fr=akRial A3t obeleh 2.
8 | I/B no. piston EA 2 G'= 65.936 — 5.3958z, — 1.4499z, —11.92,
9 F/B t/pressure kg/cm”2 0.5 5 9 0
10 F/B brake factor 0.8 +O.79489:I,‘1 + 0.0205421;'2 + 1.873651’,’3
11 | F/B eff. radius mm 126 +0.25625z,x, +0.371252 52, +1.07622 24
12 | F/B swept area cm”2 423.32 —65 <0
13 R/B type DISC L = _ . _
14 | R/B oyl dia, mm 43 Table 4= 2 %3} 3] AAE BT 3t H
15 | R/B no. piston | EA 1 23 AL AR F BEXIS0l HF e FS
16 R/B t/pressure kg/cm"Z 0.5 12.60:” }\_‘I 10.3i Q_]: 18.25%-/] '7[:}—.{11_\—6-]‘,073-]—-, O] U:'H —_TL“*J-T
17 | R/B brake factor 0.76 _
18 | R/B eff. radius mm 134 ZQ A8 HFL 61228 7|SF2EZH 65cc 9]
19 | R/B swept area cm”2 375.36 571 Al=2E vt alekA SQPE- o] &3 H A3}
20 | Booster ratio , 9 _ 06 oL o
21 | Jump in force kgf 50 Z2ABHAN S & T A
- 22 | Threshold load kgf 6.46
23 | Istinput force kgf 57.1 | 5 H =
24 | 1st output force kgf 505.76 =
25 | M/C di'flmeter mm 26.99 H Lo A= 4mo B o & o] 202 Al %R
26 | M/C pri. stroke mm 15 _ _
27 | M/C sec. stroke mm 15 A& AAF ) QoM BExASo] | B HA
;g M/IC resist force kgf 4 Sl & = A= A 5459 ghS HAsH A AF
Valve type P valve o3 g o= N uhs
30 | Reducer slope 0.25 = HA A BEE NS
31 | Knee point 1st 35 1) /NdE EEoA+ Plackett-Burman design&
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