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ABSTRACT

This study proposes a structural design method for the upper control arm installed at the rear side
of a SUV. The weight of control arm can be reduced by applying the design. In this research, the
former includes optimization technology, and the latter the technologies for selecting aluminum as a

steel-substitute material.

Strength assessment is the most important design criterion in the structural

design of a control arm. At the proto design stage of a new control arm, FE (finite element) analysis
is often utilized to predict its strength. In this study, the kriging interpolation method is adopted to
obtain the minimum weight satisfying the strength constraint and durability criteria. The optimum
results determined from the in-house program are compared with those of ANSYS WORKBENCH.
The durability assessment is obtained by a index of fatigue durability and trial & error method, MSC.

Fatigue program.
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), 1/42F Al&(Quarter car test), = 3l|4d(Fatigue analysis)
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Table 1 Specifications for durability assessment
Static Load time histories Assessment
analysis | Amplitude Signal (Cycle)

Ist casel +1 constant 5% 10°
case2 +1 ~ -1 Sine
casel +1 constant

2nd ’

n case3 +1 ~ -1 Sine 710
3rd case4 +1 ~ 0 Sine 5%10°
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Fig. 1 Fatigue life contour for each assessment of trial & error method optimum model
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Table 2 Analysis result of trial & error method model
9% N 85% 81%

Life Ist | 1x10%°| 1x10% | 1x10%° |423x10 | 1.3
1 2nd [1x10%°] 1x10% | 1x10% |423x10' | 4241
(©ele) 3 [1x10™ | 1x10° | 1x10° | 49440 | 268410°

Indx of | 1st | 7.56 | 7.56 7.56 131 | 1.05
Rtige | 2nd | 741 | 7.41 7.41 129 | 112
Durbility | 3rd | 7.56 | 7.56 7.56 133 | 111

Sttic Aralysis reslt| 315 344 379 429 525

Safety Factor 1 0916 0.831 0.734 0.6
Weigt(g) 1598.8 | 1543.4 14879 | 14324 | 1386.8
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Fig. 3 Weak model
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Table 3 Analysis of fatigue test result of 1/4 car

Condition FB L R U D
Life 214 x 10" | 4.89 x 10" | 3.86 x 107
Lime 2A] 7F AN 7F30%- 4 7}
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Table 4 Testing of the operating conditions BEAR] AFAAE UElE A2 At
Condition -8 . - .

Model EEPIES Table 5 Comparison of 1/4 car simulation and experiment

Cycles 3Hz Predict Sample A | Sample B

Load condition Z-9-3KL _R) Life cycle | 489 x 10 365% 10" | 571 = 10

Specific condition 1.0 GVW % Life time | 4X7130% | 327208 | 4A1750%

Life expectancy oF 4AIZF 304
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Fig. 5 Experiment result
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