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The Effect of Sand Blasting Process on Fatigue Strength and Impact Energy of AISI 316L Stainless Steel

Abstract of Thesis:

This study is an investigation of the effects of sand blasting as a mechanical surface treatment on fatigue strength and impact
toughness of Type 316L austenitic stainless steel which is low carbon and non-heat treatable grade of stainless steel. Chemical
analyses were made on this material in order to verify the composition of carbon content and other alloying elements. The
specimens were sand blasted at varying blasting parameters, i.e. sand grain size, nozzle distance and blasting duration. Surface
roughness and Hardness tests were conducted before and after sand blasting, Rotating bending fatigue test and impact test were
conducted on the sand blasted specimens as well.

After analyzing the results of different cases, it was found that a fair good improvement was obtained in most cases because
that any mechanical surface hardening process causes a specific amount of plastic deformation and leaves compressive stresses
leads to an improvement material’s surface properties. The best impact result obtained was (68J) at sand gradel, and a
considerable enhancement in fatigue strength for all cases, a (3*10°) cycles was the fatigue life for the tested specimens. A
good reduction in surface roughness values and a slight increase in hardness values were observed as well. Multi layer back
propagation (BP) neural networks models were constructed and employed for modeling the relationship between sand blasting
conditions VS. mechanical properties using the data collected from the experimental tests. The obtained results show that
neural networks are effective tools in estimation the effect of sand blasting parameters on the mechanical surface properties of
the material.




