
ABSTRACT

Residual stresses are stresses which are retained in a stationary body and at equilibrium with its surrounding. 
They are introduced into components or assemblies through thermal, chemical and mechanical processes. 
As such, most manufacturing processes (forging, machining, surface treatment, joining) introduce residual 
stresses that can be beneficial (improved fatigue life) or detrimental (distortion, cracks). This makes residual 
stress characterisation critical to the success of process developments. This paper looks into commonly utilised 
residual stress characterisation techniques and their application on surface enhanced materials, typically used 
in aero-engine, where distribution of residual stresses is a key desirable outcome. Almen measurements are 
currently relied upon heavily for estimation of intensity of surface enhancement processes designed to introduce 
compressive residual stresses. While the system provides convenience, its ability to correctly predict the amount of 
stresses in the surface is not consistent particularly when different materials are being considered. Residual stress 
characterisation removes such ambiguity by elucidating the actual distribution of residual stresses in the material 
that can be directly linked to fatigue life. This paper seeks to discuss relative advantages and disadvantages of 
these characterisation techniques that can be used in surface enhancement process development. 
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