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Research on the Surface Residual Stress of Milling Nickel-Based Superalloy

ZHANG Yinglin, CHEN Wuyi

(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT]

The carbide tools are used to milling nickel-based superalloy GH4169 at low cutting speed with coolant

while the ceramic tools at high cutting speed without coolant. Then the residual stresses of machined surface are measured
by X-ray diffractometry. The machined surface generates compressive residual stresses in the wet milling process using
the carbide tools under 30-90m/min. The statistical analysis results of residual stresses show that different carbide tools
and cutting speeds have significant influences on the residual stress of the machined surface, and the surface residual stress
tends to increase and become more tensile stress with the increasing of the feed rate per tooth. In addition, the machined
surface generates very high residual tensile stress in dry milling of GH4169 with coated Al,0,-SiC,, and Sialon ceramic
tools under high speed of 300-1100m/min. Thus, the carbide tools are competent to finish machining GH4169 with abun-
dant coolant while the ceramic tools are suitable for dry roughing at high speed.
Keywords: Nickel-based superalloy; Residual stress; High speed dry milling; Coated carbide tool; Ceramic tool
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