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Abstract: We study the effect of mechanical machining and heat treatment on the surface residual stress of TP 316L
stainless steel. Electrical discharge machining (EDM), milling and grinding were applied to TP 316L plate specimens.
The residual stress and hardness were measured and the effect of heat treatment on the surface residual stress was
examined. The residual stress was measured by the X-ray diffraction method, which showed that the surface residual
stress was related only to the stress magnitude and was independent of the compressive or tensile component. The
surface residual stress was greatly decreased by the heat treatment, but it was not removed completely.
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Table 1 Chemical composition of TP 316L stainless steel
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Table 2 Mechanical processing condition o). 2ol Zlo]d] fal= 5 AP =45 te]
o Z1zlod
Tip dia. Cutter @ 60 AE #&E TR,
Tip speed 800 rpm . ) N
Milling Work speed 200 mm/min Table 3 X-ray diffraction condition
Depth of cut 1.5, 1.3, 0.2 mm/cycle v-Fe(austenite stainless steel)
Environment Cutting fluid(tapping) Target Cr-KB
Wheel dia. @ 150 (O.A #46) Diffraction plan (311)
Wheel speed 3600rpm Diffraction angle 148.52°
Grinding Work speed 9m/min Divergence & Receiving slit 1°
Depth of cut 0.05~0.08mm/cycle Tube voltage 30KV
Environment  Cutting fluid (water-soluble) Tube current 10mA
Wire dia. 3009 Analysis method Iso-inclination
Power 4P
Off-time 9um
Servo, GAP 30V
Wire speed 10 V4,
EDM  Voltage 38V
Feed rate 1.8
Cutting time 0.05mm/min
Offset Omm
Limit 1.2mm/min <
Environment dry Fig. 1 Manufacturing process of specimens
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