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Abstract: MSM (Modal Superposition Method) is a technique for analyzing structural durability by taking the vibration
characteristics into consideration. In this paper, MSR (Modal Stress Recovery) method, which is similar to MSM, was
reviewed to check its validity as a durability analysis method. The MSR method directly calculates the modal
displacement time history in multibody dynamics analysis; as a result, the total analysis time is shorter than that of
MSM method. We conduct durability analysis using the MSR method and a durability test of a torsion beam axle that
is affected by various road loads within the natural frequency of the beam axle. The analysis results for critical location
and durability were in good agreement with the respective test results. Therefore, durability analysis using the MSR
method is effective in predicting the durability of the structures of various dynamic systems.
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Table 1 Connection point to the test Jig

Point Connection part

D) Trailing Arm Bush-Car body

D Wheel center-Tire

G® Spring-Car body

O® Damper-Car body

©®

@ @® Apply

T
R
=

Fig. 4 Multi-body dynamics analysis model
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Table 2 Comparison result of strain data
Strain(RMS)
location
Test CAE Error
@ Vbeam-Front 138.9 140.9 1.4%
@ Vbeam-Rear 134.6 121.3 9.8%
Table 3 Durability test & analysis result
Item Test Analysis
Durability Life 1 1.04

Critical Location Torsion Bar end

® vbeam-Front

® vbeam-Rear

(a) Location of strain gauge attachement

< (O v BEAM-Front>

(b) Comparison result of strain data(Test/Analysis)

Fig. 5 Test and analysis strain data comparison

“bo 425 850 1275 1700

Fig. 6 Modal coordinates data of mode 1~3



Table 4 Durability test & analysis result

Item Test Analysis

Durability Life 1 2.6

Critical Location Trailing Arm & Beam weld

Fig. 9 Durability test & analysis result
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