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Materials and Methods 

During AFP processing, the deposited material undergoes cyclic mechanical loading and unloading induced by sequential passes of the

compaction roller. The behaviour of the material under cyclic compaction becomes much more complex for material systems where

hysteresis and permanent strain are an issue. Previous studies have also documented a springback effect in dry fibres, and it is expected

that the springback effect in other material systems will differ and result in further complexities.

In this work, an investigation of the mechanical response to cyclic compressive loadings of toughened carbon/epoxy prepregs is undertaken.

The experimental outcomes were used for further development of an existing state-of-the-art phenomenological material model. The

acquired experimental data sets new requirements for the model to include a springback response during load relaxation and provides

information for extensive validation.
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Stress –strain curves shows highly non-linear and visco-plastic behaviour. The 

area of the hysteresis loop initially decreases and then reaches the equilibrium 

• Springback tends to decrease with each successive cycle

• Higher springback value is different based on material type, loading schedule and 

dwell time (all these parameters influence compaction level)

Pros:

• Easy to use

• Can isolate parameters

• Original model is intact

Cons:

• Springback response is not active 

during loading
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