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Additive manufacturing (AM) processes have many advantages over conventional manufacturing processes related 
to complex and customized shapes. However, post-processing operations are necessary after the AM process to 
achieve final part properties. For metal parts, post-processing can be extensive involving heat treatment, surface 
treatments, finish machining and perhaps others. All these post-processing operations add time and cost to part 
production. The sequence of the AM and all post-processing operations comprises the AM process chain. In this 
paper, a novel design for AM method is presented that enables designers to analyse process chains for fabrication 
time, mechanical properties, surface finish, and accuracy. With the process chain analysis capability, designers can 
explore alternative process chains, evaluate trade-offs among processes in the process chain, and evaluate different 
part designs. The design trade-off method is implemented as a software tool. A mock-up of the tool is presented in 
Fig. 1 which shows process variables being adjusted. Designers can select materials and AM processes and 
configure process chains from menus of predefined materials and processes. Surrogate models are used to estimate 
build time, surface finish, and mechanical properties for each defined manufacturing process. Part characteristics 
that result from the overall process chain are presented to the user. Then, the designer can explore the effect of 
changing various process settings. For example, the designer may try to increase laser scan speed in a powder bed 
fusion process to reduce build time. This may negatively impact mechanical properties and surface finish, which 
may require longer heat treatment or sand blasting times to compensate. Further, the designer could evaluate the 
effect of adding or removing processes in the process chain on fabrication time and part properties. Alternative part 
designs can also be evaluated with the tool. An example of an automotive brake caliper demonstrates the capability 
of the method to support design for AM. 
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Fig. 1 Schematic of the design for AM trade-off software tool
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