F=2AYFEHA A24d A3 (2007 39)
Journal of the Korean Society for Precision Engineering Vol. 24, No. 3, March 2007

CtM 7|8 E ol &8t

o|f&

|8

§;IA|-

[ =

E XM A

-Shape Optimal Design of an Automotive Pedal Arm Using the Taguchi
Method

Boo Youn Lee* and Hyun Woo Lee’

ABSTRACT

The Taguchi method is applied to obtain the optimal design of an automotive pedal arm in consideration of
the stiffness test specification. Design parameters are defined to describe shape of the pedal arm. Volume,
maximum Von-Mises stress and maximum displacement of the pedal arm are established as the smaller-the-better
characteristics. Optimal parameters are determined on the basis of the analyzed level averages of the

characteristics.
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Fig. 1 Photograph of the pedal arm assembly
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Fig. 2 Loading conditions of the stiffness test
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Fig. 3 Original design of the pedal arm

Fig. 4 Photograph of the transverse stiffness test

Fig. 5 Finite element model of the assembly
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Fig. 6 Distribution of Von-Mises stress of the pedal
arm for the original design
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Fig. 7 Distribution of sum of displacements of the
assembly for the original design
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Fig. 8 Shape variables of the pedal arm
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Table 1 Levels of design parameters

design { D1 | D2 | H | X | Rl | R2
parameter| (mm) | (mm){(mm)| (°) |(mm)|(mm)
1] 42120 § 110 10 4 150 | 140

level| 2 | 46 | 24 | 120 | 14 | 180 | 150
3150 | 28 {130 | 18 | 200 | 165

Table 2 Layout of the Lyis(2'x3) array

No. {dum.{dum.[ D1 |D2| H| X | Rl | R2
1 1 1 1 1 1 1 1 1
2 1 1 212121222
3 1 1 31313131313
4 1 2 1 1121213413
5 1 2 2121331 1
6 1 2 3 13(1 11212
7 1 3 1121131243
8 1 3 2132|113 1
9 1 3 3 1132 11]2
10! 2 1 1313 ]212]1
11 2 1 2 |1 113 }13][2
12| 2 1 3121241 113
13 | 2 2 1123 113 ]2
14 | 2 2 2 (3 1211713
15 ) 2 2 371121312411
16 | 2 3 1131213 112
1712 | 3 21113 11213
18 | 2 3 312114123 1
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Table 3 Results of characteristics

No.| Vi (160 mm’)| Sy, (MPa)| D, (mm)
1 1.407 205.8 7.380
2 1.531 178.6 6.581
3 1.663 182.2 5.884
4 1.411 2054 7.329
5 1.535 178.5 6.653
6 1.653 182.2 5.851
7 1.479 205.9 7.283
8 1.618 195.3 6.204
9 1.505 1594 6.372
10 1.560 205.5 6.734
11 1.486 179.0 6.899
12 1.550 159.4 6.211
13 1.480 205.4 6.910
14 1.579 195.4 6.609
15 1.535 159.4 6.403
16 1.554 205.6 7.082
17 1.450 178.4 6.741
18 1.603 159.8 6.090
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Table 4 Level averages of characteristics

level

D1

D2

H

X

Rl

R2

Vtot 1

1.482

1.466

1.534

1.527

1.522

1.543

a1e°

1.533

1.530

1.533

1.531

1.535

1.535

mml)

1.585

1.605

1.532

1.542

1.544

1.522

S,

205.6

181.2

188.0

187.8

184.0

084.1

max

184.2

181.3

184.0

184.0

185.0

185.0

(MPa)

167.1

1944

185.0

185.1

187.9

187.8

D

7.123

6.854

6.685

6.550

6.718

6.571

max

6.614

6.221

6.635

6.619

6.599

6.616

(mm)

G [ [N e JO [N

6.135

6.394

6.549

6.701

6.553

6.676

Vtot (10° mm?®)

220
210
200
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180
170
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150

Smax(MPa)
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Fig. 9 Graph of level averages
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