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Effects of Abrasive Waterjet Peening on Surface Integrity and Fatigue Properties of
Carburizing GDL-1 Steel
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Abstract: To study the influence of post-mixed AWIJP on the surface integrity and fatigue properties of carburizing GDL-1
steel. Residual stress, roughness, hardness, morphology and microstructure of the AWJP surface were characterized by X-ray
diffraction, roughness tester, micro hardness tester, metallurgical microscope, SEM and TEM. Based on the method of
changing strengh, the tension-compression fatigue properties of carburizing GDL-1 steel of polishing and polishing+AWJP
was studied. The results show that the surface roughness is increased. Many small pits were formed and some glass abrasives
are found on the AWJP surface. The most decarburized layer are removed. The hardness of the surface layer was remarkably
improved, the residual austenite content is decreased, the grain size is refined, and a certain depth of residual compressive stress
layer is formed. The fatigue limit of the AWIJP treated specimens is increased by 19% compared with that of the polished specimen
and all the fatigue sources are formed close to the 1/2R position from the surface, which indicates that the high residual
compressive stress and refined gain produced by AWJP can significantly improve the fatigue properties of carburizing steel.
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Fig.2 Diagram of post-mixed abrasive waterjet peening equipment
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Table 1 Parameters of waterjet peening progress

Parameters Values
Nozzle diameter / mm 0.33
Angle / (°) 90
Pressure / MPa 200
Stand-off distance / mm 10
Feed rate / (mm-min™") 12
Rotation rate / (r-min") 30

Abrasive flow rate / (g-min™") 120180
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