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ABSTRACT

The Digital Meister is an advisory system to help the designer using the knowledge obtained from design and analysis
data. In this paper, Taguchi method was applied to analyze the design parameters of automotive engine pulley. As a finite
element method (FEM), ALGOR Multi-physics was used for analyzing the static analysis. As a result, two bending positions
and material thickness were highly related to the maximum stress. These correlations between design parameters and analysis
result will be used for supporting the design process of Digital Meister.
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Table 1 Parameters of puliey design

Fixed by
No. Parameter . .
engine design

] Belt type N

2 Groove count N

3 1st bending position (A)

4 2nd bending position (B)

5 Rolled fillet radius JAN

6 Groove connection shape A

7 Bracket hole size V

8 Bracket size v

9 Distance of groove center v

10 Over Pin Diameter (O.P.D.) N

11 Bolt size v

12 Bolt position v

13 Bolt count N

14 Thickness (C)

15 Pulley material VAN

A Use typical values

L

Fig. 3 Parameters of target area
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Fig. 4 Static analysis of steel pulley
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Table 2 Comparison of experiment number
Level 2 Level 3
Latin .| -Full Latin | *
Factor Factor Full exp.
square | exp. square
4 8 4 9 81
8 128 13 27 1594323
11 12 2048 40 81 = 12E18
15 16 32768
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Table 3 Analysis conditions
Belt tension Groove Contact
Con. RPM
(N) number angle (deg)
Value 3000 3000 6 180

Table 4 Level of the design variables

Factor Level Size (mm)
40
43
46
10
12
14
2.3
2.6
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Table 5 Orthogonal array Lo(3%)

Experiment Factor
No. A B C {-E*
1 0 0 0 0
2 0 i 1 1
3 0 2 2 2
4 1 0 1 2
5 1 1 2 0
6 1 2 0 1
7 2 0 2 1
v 8 2 | 1 0 2
9 2 2 1 0
*E: error term
E4AE A 399 gol Fe4S 22 @
(lower is better) 542 XAstR o, SN E o2
2 ()& ol&3te] Atskict
[1
SN =-10log| — 1))
n;
Table 6 Experiment result and SN ratios
Experiment Max. stress SN ratio
No. (MPa) (dB)
1 234.820 -47.42
2 210.878 -46.48
3 178.816 -45.05
4 232.146 -47.32
5 181.173 -45.16
6 218.650 -46.79
7 178.871 -45.05
8 214.645 -46.63
9 236.977 -47.49
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Table 7 Analysis of variances

Factor S [} A" Fo
B 207.19 2 135.10 1.56
C 4085.44 2 2042.72 23.53
E 347.21 4 86.80
T 4702.84 8
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Table 8 Response table of SN ratios
Level A B C
0 -46.314 -46.593 -46.948
1 -46.424 -46.092
2 -46.393 -46.446
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