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of Experiments
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Wheel loader is one of the construction machinery capable of variety of tasks and the demand on
functional diversity and structural reliability is growing. As a study on the optimal shape design of
front axle for wheel loader through the design of experiments, this paper assessed the design
parameters affecting the maximum stress. As a result, a value of 126.77 MPa of minimum stress
was obtained, and optimal factors showed the values of w = 100.0 mm, 6 = 40° and R = 118
mm. It showed an accuracy of 98.7% compared with the structural analysis.
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Table 1 2-level 3-factor full factorial design

Std. run | w (mm) 6(°) R (mm) | Y (MPa)
1 95.5 353 100.0 135.93
2 100.0 353 100.0 135.61
3 95.5 40.0 100.0 129.17
4 100.0 40.0 100.0 128.26
5 95.5 353 130.0 139.02
6 100.0 353 130.0 138.67
7 95.5 40.0 130.0 128.16
8 100.0 40.0 130.0 127.38

Table 2 2-level 3-factor full factorial design

Term Effect | Coefficient T P
Constant - 132.775 6638.75 | 0.000
w -0.590 -0.295 -14.75 0.043
0 -9.065 -4.533 -226.62 | 0.003
R 1.065 0.533 26.62 0.024
w*0 -0.255 -0.127 -6.37 0.099
w*R 0.025 0.012 0.62 0.644
6*R -2.010 -1.005 -50.25 0.013
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Table 3 Central composite design
Std. run | w (mm) 0(°) R (mm) | Y (MPa)
1 95.5 353 100.0 135.93

2 100.0 353 100.0 135.61

3 95.5 40.0 100.0 129.17

4 100.0 40.0 100.0 128.26

5 95.5 353 130.0 139.02

6 100.0 353 130.0 138.67

7 95.5 40.0 130.0 128.16

8 100.0 40.0 130.0 127.38

9 95.5 37.65 115.0 131.24

10 100.0 37.65 115.0 130.42

11 97.75 353 115.0 137.07

12 97.75 40.0 115.0 128.02

13 97.75 37.65 100.0 132.36

14 97.75 37.65 130.0 133.03

15 97.75 37.65 115.0 130.91
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A A 3= Table 4 9F 227, w*0, w*R ©] Pk
of FAFENT ¥7] o] FesA e, o
WA QAE BT folsA ek, £9
(pooling) & A I} Table 5 ¢ 2t}
Table 4 Results of central composite design
Term Coefficient T P
Constant 131.434 794.521 0.000
w -0.318 -3.267 0.022
0 -4.531 -46.554 0.000
R 0.493 5.065 0.004
wHw -0.736 -3.832 0.012
0*0 0.979 5.103 0.004
R*R 1.129 5.885 0.002
w*0 -0.127 -1.172 0.294
w*R 0.012 0.115 0913
6*R -1.005 -9.236 0.000
Table 5 Pooling results
Term Coefficient T P
Constant 131.434 831.835 0.000
w -0.318 -3.421 0.011
0 -4.531 -48.740 0.000
R 0.493 5.303 0.001
wHw -0.736 -4.012 0.005
0*0 0.979 5.343 0.001
R*R 1.129 6.161 0.000
6*R -1.005 -9.670 0.000
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