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Lightweight of subframe based on numerical simulation and
dynamic and static tests
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Abstract: A reasonable and reliable lightweight design method was introduced to achieve the
lightweight design of concrete truck mixer subframe. Firstly, Hyperworks software was applied
to establish a numerical simulation model of concrete truck frame system, which was then used to
simulate the system’s ultimate bending and torsion conditions. Static strengths of real vehicle
under different operation situations were obtained. Besides, static tests verified the accuracy of
the simulation model. Secondly, the subframe thickness and stiffening plate structures were
redesigned and the static strength of subframe was ensured by Optistruct software based on the
accurate simulation model and the maximum volume theory. Finally, the frame system’s stiffness
match was also taken into the consideration. Through vehicle dynamic tests, dynamic load

spectrum of subframe was measured to calculate the fatigue life of subframe with fatigue analysis
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theory and Ncode 8.0 software. The results show that the lightweight design shows good

inheritance of manufacturing process. The method which combined the static strength analysis,

the static frame stiffness match and the fatigue life comparison improves the scientificity of

surface lightweight and achieves the lightweight goal of 120 kg reduction of subframe structures.

Furthermore, the performances of the whole subframe are enhanced. 3 tabs, 13 figs, 16 refs.

Key words: automobile engineering; subframe lightweight; numerical simulation; dynamic and

static test; structural strength; stiffness match; fatigue life
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Fig. 1 Finite element model of frame system
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Fig. 3 Fully bending stress distribution

4.711X10’
[4.188><102
3.664X10
— 3.141X10°
= 2.617X10°
= 2.094X10°

1.570X10°
1.047X10°
5.235X10'

2.033X107*

B : MPa
B4 U5 4h E s BR A1 5% B T 53 A

Fig.4 Two-wheel held ultimate torsional stress distribution
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Fig.5 Arrangement of tested points in the first subframe trial stage
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Tab. 1 Tested value and calculated value in bend torsion conditions
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