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Study on Surface Integrity and Parameter Optimization of GH4169 Machined by

Cantilever Plunge Grinding
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( 1. School of Aeronautic Science and Engineering, Beihang University, Beijing 100191,China;
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[ABSTRACT] Grinding GH4169 blades by superhard abrasive wheel is effective for geometric accuracy improvement.
The grinding experiment with finish parameters shows that the surface hardness is at 44~47HRC and the residual stresses
in both directions are compressive and the value of the feed direction is larger. Both of the hardness and residual stresses
is insensitive to parameters. According to this experiment results, the optimization principle and recommended parameters
were proposed. On the demand of roughness, the grinding speed adopts 26.8m/s, the feed speed is 1000mm/min, the scal-
lop height is 0.002mm. On the order to decrease the elastic deformation caused by grinding force, the grinding depth adopts
0.005mm. The grinding experiment with recommended parameters shows that the blade shape precision is within 20um.
The stresses layer depth is about 70um while the largest stresses is at Sum under grinding surface. And there is no signifi-
cant tensile stress layer. This research provide a parameter optimization method based on surface integrity and a set of opti-
mized grinding parameters for GH4169 blade cantilever grinding.
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Fig.2 Schematic diagram of different directions residual stresses
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Fig.3 Influence of grinding parameters on surface hardness

XA B ZE ST 3T A I, [F)—Z BT 4 85 1 2 i
ARSI R 2~4HRC,, T HELG L VL %
HITRIE 3 AN Z0 2 IR BE PR (E A RN R 7E THRC
FEAT, PRI N 1 i 12 400 T PR 3% 1 2 32 B 1 25
AREMEAR N o SN D B R 1 VA ARGELE I
DR LT, — 5 R SR A TR, DT S 0 Hi|
FD A EE BT 53— 51T, P I R 1A L 2
T 5 B0 1) 2 T ) . AR T I, (ELR: Hh T T e 24
AR AL T LA DN, PRLIEE W AR 52 i R 1 22 1) R BE 5253
SR, BT LI 25 G VR T B2 e in T2 1 ) S ol e 2
ARAEE /I o PR 5 E AR A B A W) S, A Y L
LSHRC, HAR T A2 T H T B 1 52 B Y
S TH T3 7, ARSI, (E R s A e DT R B A
A8 T ARRHI BB ATE SEANAAE , DR RE FEMS 13 T %

25 R, TR R GHA169 ARL, TEE 6 S )7
AT FTEFR AN T B 2 T 1 J3E 52 P W) 2 50 5 0 A J
FE ASREXT BRI RS SR A B
2.3 ETFREHEBENSEML

AR B R BOE SR BRI 4 B
71N, TR L RE A 7 1oL AR J3E 5% e ] AR S
W 2 b P 1 9 B RRD 48 ) S8 AT B Y 25 5
[ L FRORELBE BE s i I e, i LS bR iR 8 B
FEARFIIRS AT BRI 56 2, B 3 2 i i g 14 7
DUl PRI SO0 05 i R RDRE LA T o

()RR A T 225 0 1 AL B b 16 LB CBN BB 42 %)
GHA160 IR T BEAIE , S X E 20 5 )RR JEE B
PEL L A AIALE B ) T FEE A1 1 R P ) B PR 3

104 Hizlls&EHEA - 2016 4658 18 1]

WRERCHE R,

WA T 1]
B4 BEAXTIHRERRTEE

Fig.4 Schematic diagram of workpiece surface
machined by cantilever plunge grinding
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