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Effects of Cutting Speed on Machining Surface Integrity of GH4169
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(1. Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 2002375 2. Special

Equipment Safety Supervision Inspection Institute of Jiangsu Province, Nanjing 200000)

Abstract: Surface integrity is an important factor that can impact the service performance of the material. In this paper,
the turning of GH4169 was conducted with the ceramic cutting tool at different cutting speeds in detail. The effect of cut-
ting speed on the surface integrity was investigated in detail. The optical microscope, scanning electron microscope,
hardness tester and X-ray diffraction (XRD) were used to observe the microstructure near the surface and measure the
microhardness and the residual stress. The results show that the surface roughness decreases with the cutting speed in-
crease. Slipping and obvious work hardening exist near the machined surface. The microhardness at the machined surface
increases with the cutting speed increase. The tensile residual stress generates at the machined surface increases in the ax-
ial direction, reaches a local maximum, and then decreases with the cutting speed increase. This phenomenon is due to
the fact that the time for the thermal transmission through the machined surface decreases when the cutting speed increa-
ses to some degree.
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Table 1 Chemical composition of the GH4169

(w/ %)
Element Ni Cr Fe Nb
Content 50. 97 19. 56 18. 49 5.35
Element Mo Ti C Al
Content 2.61 1. 25 1.23 0.54

1.2 REAR

R R R Ry, kB & T okt
GHA4169 i & 4 3 47 40 18 4 H L 38 56 HL R
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125 m/minyl BN #1728 40 . EH N Tos & #
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T3 16) Ay 3R 45 75 1), PIHIAS B2 30 mm, 4 2H 1 5
56 J8G #R S AGOR 1 T AT — R g DA
R T B 45X — 52 e PR &R
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Table 2 Cutting parameters used in the experiment

Parameters Values
Cutting speed, v /(m * min™) 25, 50, 75, 125
Feed, f /(mm+ ') 0.2
Depth of cut, a,/mm 0.5
Cutting speed
< feed Tool

K1 R LRER

Fig.1 Schematic diagram of the turning
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Fig. 2 Schematic diagram of the cutting samples
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Fig. 3 Surface roughness at different cutting speeds
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Fig. 4 Microstructure on the surface at different cutting speeds
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Fig. 5 Microhardness with depth at different cutting speeds
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Fig. 8 Residual stresses at different cutting speeds
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