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Introduction
Nowadays, optimization work is
carried out nearly in every industry.
After analyzing some researchers
study process, it can be found that
the process of optimization work can
be subdivided into 4 steps [1]:
Firstly, create a CAD model;

Figure 1 CAD Model of Chassis

Then, run the FE model;

Final Lightweight Work

Next, compare the FEA results with
standards or ideal results to find the
problems in FE model;
Finally, optimize the FE model and
determine the final design layout.
This gives a strong guide to the work
on the given chassis.

Figure 2 Modified Model

Project Aim and Direction
The aim of this project is optimizing
the structure of the chassis. In
addition, the optimization direction in
this project is reducing the weight.
The method of lightweight is using
6063-T6 aluminium bars to replace
triangulation AISI 4130 steel bars.
What’s more, bonding technology
using 3M DP420NS [2] adhesive is
determined as the joining process
between al and steel.

Though the al and steel bars are
defined bonded together, other bars
are weld together in real chassis. In
addition, in previous FE model,
connection is defined as ‘bond’.
However, the strength of ‘bond’ joints
is proved to be close to the ‘weld
bead’ joints by FEA in SolidWorks.
Therefore,
previous
lightweight
results are still convictive.

FEA results indicates that the
lightweight model is weaker than
original model. However, because
the strength of bond and weld
connection can’t be defined by
customer in SolidWorks and the
DP420NS adhesive bonding joint is
even stronger than weld, the
stiffness of lightweight model is
assumed not weaker than original
frame. Therefore, in final lightweight
FE model, it’s feasible to set all
connection as bond. Results are
shown in Figure 4 and Table 1.
Table 1 Lightweight Results

Figure 3 Stiffness Comparation between CAD Model
and Real Chassis

Mass
/grams

Original
Model
21958.59

Lightweight
Model
19837.71
(9.7%↓)

Modelling Work
Cost

The CAD model is built based on the
data from measurements on the real
chassis, shown in Figure 1.

Physical Testing
Physical testing is processed to
verify FE model by comparing
torsional stiffness of CAD model and
real one. Virtual Model has been
modified several times by until all
components used in real testing are
added and its stiffness is close to the
testing results, shown in Figure 2-3.
Because of lockdown, it’s a simplify
model

Figure 4 Lightweight Results of Rear Model: CAD
model and FEA Displacements Results of Original
(a)(c) and Lightweight Model (b)(d)

A rough calculation about the cost of
lightweight model because the
lockdown. Results indicates that the
lightweight model is £120.20£120.75 more expensive. Some
prices[3] are shown in Figure 5.
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