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Effects of Cutting Speed on Surface Integrity of Inconel 718
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Abstract

As one kind of high strength and thermal resistant nickel-based alloys, Inconel 718 has been used

extensively in aerospace industries. To satisfy the instant requirements of higher material removal rate and

good surface integrity from engineering practice, high speed machining of Inconel 718 is an inevitable

trend. The influences of cutting speed on surface integrity were investigated through the experimental

study with high-speed milling Inconel 718 using Sialon ceramic tool. The results showed that higher

cutting speed could exploit to give excellent surface integrity. The best surface integrity was obtained in

the investigation at the highest cutting speed of 1 400 m/min in the applied cutting speed range.
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Tab.1 Chemical composition of Inconel 718 Y%
C Mn Si P S Ni Co Ti Fe Al
0. 04 0.08 0.08 <0.015 0. 002 53.37 0.23 0.98 17.8 0.50
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Tab.2 Physical and mechanical properties of Inconel 718
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Fig.1 Workpiece and the machine

a, BEHI 98 a, TR FEAR A, 435 0.05 mm/z,
0.5mm, 15 mm, ¥ ] # F A 800 m/min 3|
1400 m/minifi 474840, a6 3 fras o 818 B AR
R —AJ) i, R e 58 i S 7 ke, T4
WL BBE . 182 Shm T R A%

®3 HBHHSH

Tab.3 Experimental milling parameters

S8 Bl
5% B v/m - min ! 800,900 ,1000 ,1200 .1300 ,1400
1 YK @,/ mm 0.5
HHl 55 a,/mm 15
W f/mmez ! 0.05
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Fig.2  Workpiece after processing
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Fig.3  Effect of cutting speed on surface roughness
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Fig.4 Effect of cutting speed on cutting force
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Fig.5 Machined surface 2-D topography
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Fig.7 Effect of cutting speed on surface residual stress
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Fig.8 Effect of cutting speed on surface microhardness
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Tab.4 Surface microhardness under various
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Fig.9 Optical microscope picture of machined surface( x100)
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