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Distribution Law Test of Residual Stress in High-speed Milling GH4169
LI Feng', LI Ya-sheng', LIU Wei-wei’, DU Chong-hui’, XIA Yang-huan*

(1.Xi'an Aviation College, Xi'an 710089, China; 2.Northwestern Polytechnical University, Xi'an 710072, China;
3.Xi'an Aero Engine (Group) Ltd., Xi'an 710021, China; 4. Guizhou Aviation Power Ltd., Zunyi 563000, China)

ABSTRACT: GH4169 is a high temperature resistant nickel based alloy with excellent properties, which is widely used in the
manufacture of hot components of aircraft and spacecraft. Therefore, it shall be provided with high anti-fatigue properties. The
residual stress in machining has great influence on the fatigue strength of the parts. The work aims to improve the selection of
cutting parameters and further improve the fatigue life of these parts by studying the effects of cutting parameters on the residual
stress during GH4169 high speed milling. A single-factor experiment was designed between GH4169 high-speed milling para-
meters and machining-induced residual stress. The varying pattern among residual stress on the workpiece surface, residual
stress in direction of cutting depth and cutting parameters was obtained by adjusting one cutting parameter only with others un-

changed. The surface residual stress in feed direction of milling (x-direction) and the vertical feed direction (y-direction) was

Wi HEA: 2016-05-24; fEITHHA: 2016-11-11

Received: 2016-05-24; Revised: 2016-11-11

BEWMAB: LMz H (2016KY1207)

Fund: Suported by the Science and Technology Support Program of Xi'an Aviation College(2016KY1207)
fEEB M. 5 (1982—), 5, JHW, FEHFFTT5 10 b e STl A

Biography: LI Feng ( 1982— ), Male, Lecturer, Research focus: high efficient cutting technology.



- 200 - * om o OR

2016 4F 12 A

mainly present as tensile stress, which increased as milling depth and feed per tooth increased, and decreased as the milling

speed increased. Along the direction of cutting depth, the residual stress in two directions of the plane in which different cutting

depth values were present was mainly compressive stress, which firstly increased and then decreased with the increase of cutting

depth. Peak value of the residual stress increased with the increase of milling depth and feed per tooth, decreased with the in-

crease of milling speed, the maximum depth of residual stress was less than 80 pm. To obtain less surface residual tensile stress

during GH4169 high-speed miling, less milling depth, feed per tooth and larger milling speed shall be selected. In addition, in

order to obtain a large residual compressive stress in the direction of cutting depth, larger milling depth, feed per tooth and

smaller milling speed shall be selected and vice vers.
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Tab.1 Residual stress test scheme
o) VI B YIMIRE  SNdEhE
/(m'min™") /mm /mm
1* 60 0.5 0.06
2* 80 0.5 0.06
3* 100 0.5 0.06
4* 120 0.5 0.06
5* 100 0.1 0.06
6" 100 0.3 0.06
7* 100 0.5 0.06
8" 100 0.7 0.06
9* 100 0.5 0.02
10" 100 0.5 0.04
1* 100 0.5 0.06
12% 100 0.5 0.08
2 WREERESH
2.1 PRHEIEE X 7% R 5B 220

ANTE BRI B EE T, W 2R 1] DU A ) R A i
I I LI 2, BB 2 AT, Y4 d@=0 B (i
TR ), AT ERTIRRN S o NPT,
e AL R EFRARN T o, LR 7320848
SRR F7, i ELAR B 2 B ) e EI’Ji"fJu W)

4 d>0 B CIMTIRE T ) WS35 o fl 0, F
BERIAEN ], FEHE B R AL /a%E’JjJnIFL%%ym
JRRRRIN ST 5 BWEEZTE d BB, o, Al o, JeHE K58
N, BATFIERR, HAEERE/NT 15 um A9X3g
W, TR T 5% A Y IR AE BRI IR R 341, o,
1 o, FRAYER WA B A T G BE M 0 A 38 s
N 2 v,=100 m/min B, o, 7E d=25 pm BHBAEER; )

WefE, 15%1-650.45 MPa, o, 7F d=20 pm FJHUFS Y /)
MR, 1K%1-634.89 MPa, o, Fil 6, 7E d=80 pum FFRAR;
I T V-2, HATRR] T AR R GRS 0
IR TTIRAS) o

B BE I B2 30, D10 Ikt A R
Kehn, b T UTE A R AR O A T A
], B iR TR R A B AR TAFNER, $98
PERORE 5 R R0 F7 /N5 BT s NS B
P A M AR TR 5 R BB 7 5 HUAORE g 7 A= 4 R
I AH ELHRTE —3 43, DRt 2 R Hh R gt 2 1 2
T 5R AL 17K T R

—-60 m/min -@-80 m/min
120 m/min

- 100 m/min

600

400
200

-200

SRANL o | MPa

-400
-600

-800

200

-200

-400

54N J10,/ MPa

-600

-800

T T2 2 B S/ um
b
P2 FRJZERAN 7 B I Y28 T il 2%
Fig.2 Variation of surface residual stress with milling speed
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Fig.3 Variation of surface residual stress with milling depth
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