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FINITE ELEMENT
MODELLING
CMP Engineers Pty Ltd routinely uses Finite Element 
Analysis (FEA) for design, troubleshooting and design 
auditing, and a high proportion of our staff has considerable 
experience with the application of FEA in linear, non-linear, 
dynamic and thermal analyses. We also have experience 
with Computational Fluid Dynamics and Discrete Element 
Modelling.

We currently run the Algor FEA package, but have used 
Lusas (particularly with non-linear modelling), Cosmos and 
Ansys. Where we can, the component is modelled using a 3D 
CAD package, and either converted directly to an FEA solid, 
or transformed to an FEA plate model or combination. This 
ensures the most rapid path for convergence to a solution, 
and ensures minimum scope for dimensional errors in the 
modelling process.

Figure 1 shows the boom of a 600 tonne hydraulic excavator. 
The area near the boom tip was most critical in this 
investigation, and strain gauges had been installed here. 
The mesh was developed with high resolution in the vicinity 
of the strain gauges. The model used solid elements for 
the casting at the boom tip, and plate elements elsewhere. 
The detail away from the boom tip was not critical, and the 
model resolution was accordingly reduced. The positions 
of the hydraulic cylinders and other structure responsible 
for loading the boom were represented by beam elements, 
which can be seen as single lines in the figure. This type of 
loading method is often used, and may be seen in some of 
the subsequent figures.

Figure 1: FEA Mesh for Large Excavator Boom

The analysis has involved the use of “plate”, “beam”, “truss” and “solid” elements, with the element type being selected to 
offer the most appropriate and efficient path to the solution.

Linear analysis has been used in the study of normal static load cases and to study stress levels during fatigue loading, 
where the loads may be a complex combination of cyclical loads. This may involve a separate study of the load cases, which 
may require reduction of time histories of data to obtain an equivalent cyclical stress that causes the same amount of 
fatigue damage as the actual spectrum.

With respect to fatigue, we have a long history of experience with both welded and non-welded detail, and assessing the 
acceptability of designs with respect to a variety of Australian and International Standards.

We have used FEA in non-linear applications involving structural deformation, such as in roll-over protection structures and 
in components involving shrinkfits.

Other applications have involved vibration analysis where natural modes of vibration of excited structures have been 
determined.

We have run models with a variety of materials, including but not limited to a wide range of steel alloys, aluminium alloys, 
plastics, composites and rock.

A few recent models are shown in the following.



Figure 2 shows the chassis of a 6-wheel drive 
off-road service truck that we designed. The 
chassis component consisted entirely of plate 
elements, and beam and truss elements were 
used to simulate the suspension components. 
As with most of the models shown, to improve 
the modelling accuracy, higher mesh resolution 
is used in areas where the stress gradient is 
greatest.

Figure 4 is a model of an existing mobile cotton 
bale-handling machine, capable of lifting and 
manoeuvring 20 tonne bales of cotton. It had 
a number of structural problems that required 
analysis and rectification.

Figure 3 is a model of the front axle of the  
service truck.

Figure 2: Model of Chassis of 60 Tonne GVM 
Off-Road 6-Wheel Drive Service Truck

Figure 3: Model of Front Axle of 60 Tonne 
GVM Off-Road 6-Wheel Drive Service Truck

Figure 4: 20 Tonne capacity 
Mobile Cotton Bale Handler
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Figure 5 is a turret of a 200 kg capacity 
manlift. It was modelled entirely of solid 
elements, which is a little unusual for thin plate 
applications, but it was a particularly efficient 
means of undertaking the design.

Figure 5: Turret on 200 kg Manlift
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Figure 6 is a chassis of a large mining truck, 
which we analysed to investigate the possibility 
of removing a non-critical member to allow easier 
access to the transmission during maintenance. 
The chassis was constructed entirely of plate 
elements.

Figure 7 is the chassis and hopper of a large rigid 
(i.e. non-articulated) coal hauler that we designed.

Figure 8 shows an FEA of a 300 tonne low loader.

Figure 6: Chassis of Large Mining Truck

Figure 7: Chassis of Large Rigid Coal Hauler

Figure 8: 300t Low Loader


