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Study on surface integrity of DDS nickel-based single crystal
super-alloy in creep-feed grinding

JIN Qichao', CAO Shuaishuai’, WANG Wenhu®, JIANG Ruisong’, GUO Lei'

1.Key Laboratory of Road Construction Technology and Equipment of MOE, Chang’an University, Xi’'an 710064, China;

2.Key laboratory of High Performance Manufacturing for Aero Engine Ministry of Industry and Information Technology,
Northwestern Polytechnical University, Xi’an 710072, China;

3.School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, China

Abstract ; In order to control the forming surface quality of signal crystal turbine blade tenon teeth in the creep feed
grinding, the influence of the creep feed grinding parameters on the grinding surface integrity of DD5 nickel-based
single crystal superalloy was investigated via orthogonal experiment. The results showed that the surface roughness
along vertical grinding direction was ranged at 0.56—0.74 pm at the grinding wheel speed range of 15-30 m/s,
feeding velocity range of 120-210 mm/min and grinding depth range of 0.1-0.7 mm, and the surface roughness in
the grinding direction is about 1/5 of that in the vertical grinding direction. The surface topography and texture
results showed that there were the obvious grooves and ridges on the grinding surface caused by the grain ploughing
and scratching, the length and height of grooves and ridges on the grinding surface changed obviously under differ-
ent processing parameters, and the three-dimensional topography of the grinding surface fluctuated obviously. The
length of grooves and ridges along the grinding direction were sensitive to the speed of grinding wheel, waviness of
grooves and ridges along the vertical grinding direction were sensitive to the grinding depth and workpiece feed rate.
The different degrees of work hardening effect were presented at the grinding surface, the biggest work hardening
effect achieved at 11.6%, and the maximum depth of work hardening effect was 110 pwm. The distinct plastic
deformation appeared at the grinding surface. The y phase presented slip deformation along the grinding direction
with various degrees, and the 7y’ phase presented skewing, twisting, broken and fracture, the maximum depth of
plastic deformation was 2.92 pm. The work hardening effect of DD5 creep feed grinding mainly due to the plastic
deformation degree at the grinding surface. The experimental conclusions provided theoretical guidance for DDS5

signal crystal turbine blade tenon teeth.

Keywords: DD5; single crystal superalloy; creep-feed grinding; surface integrity
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