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Abstract : Recently, the virtual test techniques using computer simulation play an important part in the vehicle
development procedures in order to reduce the development time and cost by replacing the physical prototypes of the
vehicle components or systems with the virtual prototypes. In this paper, virtual durability test procedures for the
vehicle suspension module have been developed. Virtual durability test consists of dynamic simulation computing load
history of suspension components, fatigue analysis computing the life of components. A vehicle suspension module
for dynamic simulation are developed and validated by comparison with the measured data obtained from the field
vehicle test. And on the basis of the validated vehicle suspension model, fatigue analysis has been performed for the
virtual durability design of the suspension components.

Key words : Durability(\}174]), Virtual durability test(7}/d 4] 4]), Fatigue analysis(3] Z3]4]), Dynamic
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(a) Wheel force transducer (b) Data aquisition system
Fig. | Field test system for measurement of the spindle
input loads

(a) Load cell for ball joint
bar force measurement

(b) Load cell for stablhzer
link force measurement

(¢) Displacement sensor for spring deflection
Fig. 2 Strain-gauge type force and displacement sensors
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(a) Stabilizer bar link (b) LCA ball joint

(c) Spring
Fig. 3 Installed sensors of front suspensions module

Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 4, 2003 145



Sunghyo Son - Seung-Jin Heo

Fig. 4 Belgian road driving test
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- Fig. 5 Measured signals of the suspension corner module

during belgian road driving test (v = 40km/h)
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(b) Half car model
Fig. 6 Vehicle dynamics models for virtual durability test
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Fig. 7 Comparison between simulation and test results
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Fig. 8 3-axis durability test rig for the front suspension
corner module
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Fig. 9 Virtual durability test rig model for the front
suspension corner module
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(b)Modal analysis
Fig. 11 Modal test and analysis of the low control arm

Table 1 Comparsion between modal test and analysis

results
Mode shape Test [Hz] Simulation [Hz]
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(a) Strength test
Fig. 12 Strength test and analysis of the low control arm

(b) Strength analysis
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Table 2 Comparsion between static loading test and
analy51s results

M tion | Test(10e6) | Simulation (10e-6) | Error(%)
A 100 98.3 1.7
B - 19.5 19.2 1.5

C 106.9 105.7 1.1
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(a) Dynamic input load history

(b) Fatigue analysis model with bush positions
Fig. 13 Input load history and fatigue analysis model
of the low control arm
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Fig. 14 Fatigue analysis result of the LCA
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