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Process Optimization and Residual Stress Measurement for

Arc Spraying Rapid Tooling
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(1. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710054, China;
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Abstract: To reduce the residual stress in thick arc spraying coatings, Stoney formulation, which
is the basis of the curvature method, was modified to reliably test the average residual stress.
The process was then optimized with improved accuracy and was successfully applied to
manufacturing a long stamping die of 2 m for an automobile external sheet metal part.
Experimentally analyzing the relationship of the process parameters such as spraying distance,
current, scanning path and speed with the residual stress, it is found that residual stress similarly
tends to vary as the single layer coating thickness but with different varying proportion; residual
stress is most significantly influenced by scanning path; the stress decreases steadily with the
increasing spraying distance and scanning speed, and with the reducing spraying current; the
residual stress is finally reduced by 27.5% to 63. 9% via optimizing the process parameters.
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