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ABSTRACT

This paper presents an overview of high production shot peening technology for
automotive applications where specific fatigue strength benefits must be
produced. Requirements, challenges, and benefits are discussed in light of auto
industry trends. Examples of process engineering testwork required and successes
from a technology and cost viewpoint are provided.
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INTRODUCTION

Due to the intense competitive pressure within the auto industry, especially in
the areas of technology, gquality, and cost, and the demand for greater fuel
economy and performance, technological advances in engine and drive train systems
as well as increases in design strength/weight are necessary to survive.

The potential fatigue strength benefits of shot peening are well known within
certain engineering circles. However, cost/effective utilization of the process
to impact component design has been limited due to lack of reliability. The
statistical reliability or capability of every manufacturing process is
increasingly recognized as one of the critical arenas in the battle for quality.
If the shot peen process is to become a "process of choice" to increase
strength/weight characteristics of component design, rather than a process of
last resort, it must become a statistically capable process whose process
parameter values and tolerances are based upon workpiece specific fatigue data.

A statistically capable process is one which meets a predetermined level of
conformance resulting in acceptable product variability. The capability of a
process is quantified via a capability index (Cpk) that defines the percentage
of conforming product within a normal distribution of process parameter
measurements taken over time. A Cpk index is determined by the range of process
parameter data and the distribution of that process parameter data with respect
to the mean of a bilateral tolerance or control limit. The bilateral tolerance
for each process parameter, that can affect workpiece fatigue strength, defines
the maximum variation around a nominal value that will still produce acceptable
product variability within the design intent.

Table I lists the peening process parameters that can affect workpiece fatigue
strength.





















