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Introduction
Through the combination of 
SolidWorks software simulation 
analysis and actual experiments, the 
chassis becomes stronger, lighter 
and cheaper.
Here the author will briefly introduce 
the analysis of SolidWorks software 
and the improvement of the frame 
performance by gusset plate. Beside 
that, after changing the configuration 
file of weldment tube sizes, the 
analysis of simplified chassis with 
different tubes could be simpler and 
more intuitive.
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Project Aims
Changing the size and shape of the 
chassis structural tube and adding 
gussets make the entire chassis 
stronger, lighter and cheaper.

Study and analyse the gusset plate 
effect and the improvement of 
chassis structure performance by 
adding gussets.

Methodology
In numerical analysis, the gusset plate 
stiffness improvement and torsional 
stiffness of the chassis discussed on the 
SolidWorks and EXCEL. The modelling 
work and finite element analysis were 
obtained by SolidWorks and which is the 
basis of the project and the optimized car 
by changing the thickness of chassis 
structural tube and new material is also 
analysed to determine the improvement. 
The measuring data from the torsional 
stiffness experiment is discussed with 
EXCEL both the origin and improved 
chassis.

Results
The chassis made of the pipe was 
5.11% lighter than the original 
simplified chassis, and torsional 
stiffness increased by 4.65%. 

Gusset plate applied in welding 
tubes will improve the ultimate stress

Conclusions
In this paper, author combines theory 
with actual experiment. Starting from 
the actual frame, measure the size of 
the frame, build a model in the 
SolidWorks software, do simulation 
to analyse the frame stiffness, design 
the optimization experiment, and 
finally return to the actual experiment 
to do the frame torsional stiffness 
experiment to verify the frame 
optimization results

Finally, through analysis, the total 
mass of the simplified chassis is 
reduced by 5.11% and the torsional 
stiffness of the chassis is increased 
by 4.67%, and the optimization of the 
simplified frame is completed.

In experimental analysis, the joint 
fatigue test is applied to compare the 
results of the finite element analysis. 
At the beginning of the project the 
measuring work of the real chassis is 
accomplished by the whole team. 
The torsional stiffness about the car 
is measured about the angle by the 
group too and compared the 
SolidWorks results which shows an 
obvious difference. Next a simple 
model is applied to analyse both the 
origin and optimized. 

Load-displacement curve of  gusset plate applied in tubes

Chassis model on SolidWorks

Comparison of simplified and optimized chassis results

Chassis 
type

Weight Torsional 
stiffness

Simplified 
chassis

142.72Kg

Optimized 
chassis

135.43Kg

After calculating, the optimized 
chassis was 5.11% lighter than 
simplified model, and torsional 
stiffness increased by 4.65%.
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