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Figure 1: Overview of the developed machine learning model for single-track profile geometry prediction in cold spray additive manufacturing.

Objectives

Results

In this study, we focus on the modelling of a single-track profile in cold spray
additive manufacturing using machine learning approach (i.e. multi-layer
perceptron neural network) with the following objectives:
•

The modelling of an asymmetric track profile at off-normal spray angles
using a machine learning approach.

•

The prediction of a high-fidelity track profile rather than key geometric
features using a machine learning approach.

Background and Motivation
•

One practical challenge is the geometric control of as-fabricated
components which necessitates the development of a high-accuracy
process model for geometry prediction [1].

•

The family of machine learning approach have shown the great potential
in this role, but still underexplored beyond the prediction of key
geometric features at normal spray angles.

Discussion and Future Works

Methodology
•

Three process variables were considered and the set of training and
testing samples were prepared in full-factorial manner and fabricated.

•

A static multi-layer perceptron artificial neural network (ANN) was
trained using back propagation algorithm with Bayesian regularisation.
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Figure 2: Illustrative normal and off-normal profile samples with the developed ANN model and Gaussian model [1].
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•

The machine learning model showed better predictive accuracy towards
the profile edges, while Gaussian model was better in the high portion
of the profiles. This motivates the mixture of the two models in future.

•

We are soon finalising our work on the extension of this study to
overlapping profile modelling and further planning on the development
of overlayer model to promote further geometric control.
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