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ABSTRACT 
 
Shot-peening is a surface impact treatment widely used to improve surface toughness 
and extending fatigue life of parts. The better performance of the peened parts is mainly 
due to residual compressive stresses generated on the surface. When additionally, this 
process is used to conform geometrically a component to a desired shape, this is called 
peen-forming process. 
 
Currently, peen-forming process set up is based on a slow and expensive process of 
trial and error, highly dependent on the operators’ experience in determining a set of 
suitable process parameters. The absence of a predictive tool to determine these 
parameters makes difficult to give a quick response to market for the industrialization of 
new components. This contribution addresses the development of such a tool with the 
objective to support in analyzing the process suitability and process parameters 
determination, necessary to directly reduce costs and the number of rejected 
components in the process setup. In addition, this tool provides valuable information for 
the improvement of the product design. 
 
Peen-forming intensity is usually quantified by means of surface coverage, ball size, 
pre-stressed condition, component thickness, shot pressure, etc. In this paper, a virtual 
tool has been developed and implemented in a finite element (FE) code. It is called 
AERnnova Numerical Optimization of Peen-forming Process (AERNOP). The 
numerical tool, AERNOP, is capable of evaluating the feasibility of applying the peen-
forming technique for a given structural component provided by the client. The virtual 
tool estimates a priori the starting geometry “Flat Pattern” which has to be 
manufactured predicts the pre-stressed conditions to be applied and optimizes the 
process parameters that must be imposed by the operator. 


