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Optimization of Process Parameters for GH4169 Anti-Fatigue Surface Abrasive Belt Grinding

WANG Dongdong', WANG Bo’
(1. Naval Armament Department, Xi’an 710021, China;
2. AECC Aviation Power Co., Ltd., Xi’an 710021, China)

[ABSTRACT] GH4169 superalloy is widely used in aero-engine hot components, and improving the fatigue resistance
of GH4169 superalloy aero-engine blades is of great significance for the long-term stable service of aero-engines. Abrasive
belt grinding is a finishing process of aero-engine blades, and the grinding parameters are closely related to the surface
state and fatigue resistance after grinding. To reveal the effect of abrasive belt grinding process parameters on the fatigue
resistance of the ground surface, this study carried out abrasive belt grinding on GH4169 superalloy fatigue samples with
different process parameters and explored the influence of process parameters on surface integrity and fatigue life law. The
results show that the line speed, feed speed, and downforce have significant effects on the surface roughness and residual
stress of the GH4169 superalloy workpiece after grinding. When v=11 m/s, f=1000 mm/min, /=3 N, the fatigue resistance
is the best. When the linear velocity is greater than 15 m/s and the downward pressure is greater than 6 N, the surface
quality of GH4169 superalloy decreases, the depth of scratches increases, and the burning phenomenon is serious.
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Table 1 Chemical composition of GH4169 superalloy
(mass fraction) %

Ni Cr Al Mo Ti C Nb
52.30 18.90 0.52 3.08 1.06 0.040 5.30
Mn Si Cu Ta Co P Fe

<020 | <020 | <020 | <020 | <020 | <020 | Ah

R 2 GH4169 HRE S S1FMERE
Table 2 Mechanical properties of GH4169 superalloy

ME | ey |mpx| ZRF | WEE | | EE

Bu | (o e | ag PUUT s

E/GPa (HB) |({J-cm?) MPa
205 14.65 15 | 346~450 573 41 1030
3
I
T
3 o
8 4 i ¢
_ [
20 7
54 2

1 XA R~ mm )

Fig.1 Sample geometry and dimensions (mm)
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(g) v=15m/s, f=500 mm/min, F=3 N

(e) v=11m/s, f=500 mm/min, F=9 N

(h) v=15m/s, f=500 mm/min, F=9 N
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Fig.3 Three-dimensional morphology of sample surface under different process parameters
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Fig.4 Two-dimensional morphology of sample surface under different process parameters

(d) v=11m/s, f=500 mm/min, F=9 N
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Fig.5 Roughness of different single-factor experiments

128 A B E AR - 20234E 5566 4% 552110



RESEARCH

300 F —a 851 -220
200 F +§£M§{ﬂ'§ —240F
3
£ 100k s ol o
£ w0F T £ 20 :
z 0 R -280f R
E 100+ B ool gk
4*? Q-\' B —. ViQllRES 4*?
# 200 - & B2 P
- L = 3201 —e-gIRMAE T
-300 340 | P
400 500 600 700 800 900 1000 1100

6 8 10 12 14 16 18
ZEHE/ (m -

s)

HE253%/ (mm « min™')

-220

| | | |
[¥%) [\ [\*] [\
(= [e3] [=N N
S S (=] (=]

-320 = Y

(a) Ly

(b) PELGHAEE
Blo FRBEZREHKREN

Fig.6 Residual stress of different single-factor experiments
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Table 3 Grinding process parameters of the fatigue specimens

1 7.8 500 3
2 7.8 750 9
3 7.8 1000 6
4 11.7 500 9
5 11.7 750 6
6 11.7 1000 3
7 15.6 500 6
8 15.6 750 3
9 15.6 1000 9
50000

40000

£ 20000

10000

=)
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Fig.7 Statistics of fatigue cycles
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