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Effect of the Main Structure Stiffness on the Frontal Collision Behavior
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ABSTRACT

In this study, the car crash analysis that simulates the crushing behavior of car forestructure during a frontal
impact is carried out. The analysis model for front impact of a car consists of the lumped mass and the spring
model. The characteristics value of masses and springs is obtained from the static analysis of a target car. The
deceleration-time curve obtained from the simulation are compared with NCAP test data from the NHTSA.
They show a good agreement with frontal crash test data.

The deceleration-time curve of passenger compartment is classified into 3 stages; beginning stage, middle
stage, and last stage. And the behavior of masses at each stage is explained. The effect of stiffness variation on
deceleration of passenger compartment is resolved. The maximum Joaded peak-time of torque box and dash is
the main factor to control the passenger compartment's maximum deceleration.
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p2e R 2 Mass Spring
Mi Passenger K1 Sheet metal
" compartment K2 | Cowl side member
"2 Engine & K3 Radiator
Transmission K4 Dash
Ks Front suspension
Fig. 1 A LMS model for frontal barrier impact M3 S?OS::nmS;:bi K6 Bumper
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M; : lumped mass of i-th component
X, : deceleration of i-th lumped mass
G, : spring force related to i-th mass

K : dynamic amplification factor
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Table 2 Weight of each lumped mass in LMS models

‘T" vehicle L ‘S’ vehicle kg
MI 1095 kg 933 kg
M2 367 kg 253kg
M3 29 kg 29kg
M4 32kg 28kg |
M5 |  43kg 38 kg
M6 36 kg 36 kg
M7 | 29ke | kg |
Total 1631 kg 1 1340 kg |
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Fig. 2 Load-displacement relations for main springs for
‘T model
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Fig. 3 Load-displacement relations for main springs for
‘S’ model
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