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Experimental Study on Grinding Surface Processing Property of
Nickel-Based Superalloy
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Abstract; Plane slot grinding single factor experiments of nickel-based single crystal superalloy
DD5 and polycrystalline superalloy GH4169 were conducted in order to explore the grinding
surface processing property of nickel-based superalloy. The influence of grinding wheel linear
speed, grinding depth and feed rate on grinding surface quality was concluded. The grinding
subsurface microstructure and grinding debris morphology were observed. The results show that;
with the increase of grinding wheel linear speed, the grinding surface roughness R, decreases; with
the increase of grinding depth and feed rate, the grinding surface roughness R, increases. With the
same process parameters, the GH4169 is easier to machine and has better grinding performance
than the DD5. With the increase of grinding wheel linear speed, a plastic deformation layer
appears on the grinding subsurface and plastic deformation action is weakened gradually. The
grinding debris mainly presents the serrated and crumbled features, and the serrated debris is
dominant.

Key words: nickel-based superalloy; grinding; surface; single factor experiment; subsurface;
grinding debris
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Table 1 Scheme of plane grinding single factor
experiments of nickel-based superalloy

. V. a v, R.(DD5) R.(GH4169)
g5 L
m-s”' wm m-min”' pm wm

1 15 60 0.6 0.983 0. 821
2 20 60 0.6 0.927 0. 803
3 25 20 0.6 0. 826 0.721
4 25 40 0.6 0. 865 0.735
5 25 60 0.6 0. 896 0. 749
6 25 80 0.6 0.923 0. 833
7 25 100 0.6 0.955 0. 859
8 25 60 0.2 0. 853 0.722
9 25 60 0.4 0.879 0.738
10 25 60 0.8 0.926 0.797
11 25 60 1.0 0. 986 0. 803
12 30 60 0.6 0. 861 0.726
13 35 60 0.6 0. 809 0.715
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Fig. 1 Microstructure of nickel-based superalloy
(a)—HLfi DD5 AR LY (b) —Zdh GH4169 S HZHA.

HRAE S 1 AR T G0 HR R e U B 4 PR
DD5 #EH I Z i GHA169 B4 K} 3E 47 - 1o 48 J2& il
BALPR ZR . e e R A G o g A e P T
PR BT EE R, W& 5 O BCFME , F A
N 1 PR 5 38 2 e TR S B L ¢ L B 1 fn T
Je (R R T 30 5 30 o = 24 50 (A0 A5 L B 1 i T
J5 W FRTE = AERR . ARG A5 R, 432 i s
FbA R T D 5 2 R S 1 R 32 R 2 i
SAEEREX R, B2 LK 2 R, IF oA
R, ZEAb A

M 2a Ha] LUE M Bl 050 43 AN Wy
B K, B DD5 225 GH4169 Y HHLEEFE R,
HOATIE /). B DDS B R, M 0. 983 pm TR
0. 809 wm, £ GH4169 () R, M 0.821 um T [%
#0.715 wm. 73 B H A L B 05 2 U A
Wit v, BRI ] PN 2 55 8 ) ol P ) S A o
fifi 15 PR b R A8 JE DD )i 8 B /b, A e T A
SAMEASIEAE RS , R, W80/IN. 8 S B B 1 in Tk



236 ARRXFFR(BAFFIR)

%40 &

R, I T 2 P P A | DURAS A
P TR BRSO @ 4 DDS 2
GH4169 AN [RITD 48 2 1 B2 A B 1) 26 ThI JE 50 LA
R —ZERR NI 3 frs. 5%k DDS /Y R, Sk

LET£ 8 GH4169 , 3 B F k4 kL 78 AH [R) B 1]
TEBHT, £ GHA169 1Y 2 1 i & 9 4 H
ZE 50N, A B I e WA

1.00
(a) —e— B RDDS (b) —e— B EDD5 (c) —o— HLEDDS5
0.95} —=— £ BGH4169 I —=— £ 5GH4169 r o —=— ZRGH4169
0.90 : :
g
20851 - -
[~
0.80 :
0.75¢ " ./_/././'
0.70 - - -

10 15 20 25 30 35 40 20 40
v, /(m-s™)

60 80 100 0
a,/pm

02 04 0.6 08 1.0 1.2
v,/(m-min™)

2 FBREZXMEHIREEREENRIT

Fig. 2 Influence of each factor on grinding surface roughness
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Fig. 3 Surface morphology of nickel-based superalloy
with different grinding wheel linear speeds

(a)—DD5,15 m/s; (b)—DD5,35 m/s;
(¢c)—GH4169,15 m/s; (d)—GH4169,35 m/s.
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Fig. 4 Subsurface microstructure of single crystal
superalloy DD5 with different grinding
wheel linear speeds

(a)—ZR K 15 m/s; (b) —ZRBEE K 35 m/s.
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Fig. 5 Subsurface microstructure of single crystal
superalloy DD5
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