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Table 1 Chemical compositions of K417G superalloy (mass fraction)'"' %
C Cr Ni Mo Al Ti Fe Vv B
0.13~0.22 8.50~9.50 A 9.0~11.0 2.50~3.50 4.80~5.70 4.10~4.70 <1.0 0.60~0.90 0.012~0.024
Zr Mn Si S Pb Bi As Sn Sb
0.05~0.09 <0.20 <0.20 <0.015 <0.010 <0.0005 <0.0001 <0.005 <0.002 <0.001
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Table 2 Physical and mechanical properties of K417G superalloy'’
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(W/(m-C)) | U/kg-C)) | a/(10%°C) | p/(glem’) 0,,/MPa MPa 05/% /% E/GPa u
13.86 476 10.7 7.85 790 975 11 15.03 206 0.26
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Fig.2 Schematic diagram of shot peening
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Table 3 Test plan and surface integrity test results for shot peening strengthening

%3
01# 0.13 130
02# 0.27 130
03# 0.13 270
04# 0.27 270
05# 0.10 200
06# 0.30 200
07# 0.20 100
08# 0.20 300
09# 0.20 200
10# 0.20 200
11# 0.20 200
12# 0.20 200
13# 0.20 200

RIHLRSEE | SRR | RIS

R,/um R,/um o,/MPa
1.018 5.569 —-535
1.785 8.732 -756
0.955 4.761 —649
1.644 8.143 -767
0.742 4.379 -366
1.526 7.905 -795
1.755 8.734 —783
1.201 6.519 —-539
1.351 6.589 —-902
1.547 7.741 —-860
1.398 7.347 —-953
1.521 7.532 —835
1.371 7.165 -718
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Fig.3 Schematic diagram of surface integrity testing for shot peening strengthened specimens
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Fig.7 Effects of shot peening parameters on surface residual stress
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Fig.8 Effects of shot peening parameters on surface microhardness gradient distribution
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Fig.9 Effects of shot peening process parameters on the microstructure of the surface layer
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Fig.10 Interaction effect of shot peening process parameters on surface roughness and residual stress
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Experimental Research on Surface Integrity of Shot Peening K417G Superalloy

MA Fangwei', MIN Xianglu', HAN Wei', LIANG Qiaoyun', YUAN Peiyu’, TAN Liang’
(1. AECC Shenyang Liming Aero-Engine Co. Ltd., Shenyang 110043, China;
2. Key Laboratory of High Performance Manufacturing for Aero Engine, Ministry of Industry and Information Technology,
Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT]

To improve the fatigue performance of turbine blade tenon, the surface integrity characteristics of

K417G superalloy were studied by using a two-factor five-level response surface test method. The effects of shot peening

intensity and coverage on surface roughness, residual stress, microhardness, and microstructure of K417G superalloy were

investigated. Two response surface models of surface roughness and surface residual stress were established. The results

show that, compared with shot peening coverage, shot peening intensity has a more significant effect on surface integrity

characteristics. There is a saturation point of surface roughness with the increase of shot peening parameters. The error

between the predicted and measured values of surface roughness and residual stress is less than 11% and 41%, respectively.

When shot peening intensity is 0.13 mmA and coverage is 220%, better surface integrity characteristics can be obtained.

Keywords: K417G superalloy; Shot peening; Surface integrity; Surface roughness; Residual stress; Microhardness;

Microstructure
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