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Table 1 Chemical composition of GH3535 superalloy (/%)

Mo Cr Fe C Mn Si Ni

16.3 6.55 3.71 0.04 0.49 0.45 Bal.
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Table 2 Shot peening parameters
No. Strength of shot peening/N-mm Overlap/% 2 ':9: Eﬁ' QE %
0.27 150
0.36 150 2.1 BRHEEMBLASH
0.45 150 B 1 AW RAT R GH3535 & S i i 4.
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Fig.1 Backscattered electron images of GH3535 alloys with different shot-peening strengths: (a) no shot peening,

(b) 0.27 N'mm, (c¢) 0.36 N-mm, and (d) 0.45 N-mm
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Fig.2 Residual stress distribution of GH3535 alloy with diffe-

rent shot-peening strengths along depth from top surface

550
E 500
2450 F

A —a—0.27N'-mm
—0—0.36 N'mm
—A— (045 N'-mm

/X
N
3

o
S250F \
ézoo B \§:>.
]50 1 L 1 L 1 L 1 L 1
0 50 100 150 200

Distance form Shot-peening Surfac/um

Bl 3 WERALE S GH3535 4 i A 2 4 A
Fig.3 Cross-section microhardness distribution of GH3535 alloy

after shot-peening
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Fig.4 Oxidation kinetics curves of GH3535 superalloy with dif-

ferent shot peening strengths oxidized at 900 C in air
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Bl 5 ARG GH3535 42 900 C4Ak 200 h J5 & %Lz SEM JES
Fig.5 SEM images of GH3535 alloy with different shot peening strengths oxidized at 900 ‘C for 200 h: (a) no shot peening,

(b) 0.27 N'mm, (c¢) 0.36 N-mm, (d) 0.45 N-mm, (e) spinel oxide, and (f) spherical oxide
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Table 3 EDS results of two oxidation products of the alloy
with 0.45 N-mm shot peening strength (/%)

Oxidation product Cr (0] C Mn Ni
Spherical oxide 35.5 31.5 13.7 12.5 6.8
Spinel oxide 19.5 24.8 16.4 29.4 9.8

aNiFe,0, bNiCr,0, cNiO
dMoO, e NiMoO, fCr0,
b

c
b a cb b b
i f ga

0.27 N'mm a |'|c fi] f a
0.36 N'mm A

Intensity/cps

d d

‘ b ebe d
No shot peening he e teded ﬂbdd

10 20 30 40 50 60 70
20/(°)
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fh F T XRD 1%

Fig.6 XRD patterns of GH3535 alloy with different shot peening
strengths oxidized at 900 °C for 200 h in air

R4 FREMBAZRE GH3535 & X HLIEA XRD #K 5
Table 4 Phase composition of oxide films of the GH3535 alloy
with different shot peening strengths identified by XRD

Phase composition

NiCr;04, NiM0O4, MoO,

Shot peening strength/N-mm

No shot peening

0.27 NiCr204, NiFCzO4, CI‘203, NiO
0.36 NiCr;04, NiFe;04, Cr,03, NiO
0.45 NiCr,04, NiFe;04, Cr,03, NiO
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Fig.7 XRD pattern of oxide film powder of GH3535 alloy with

no shot peening oxidized at 900 °Cfor 200 h in air
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Fig.8 SEM images of cross-section of the GH3535 alloy with different shot peening strengths oxidized at 900 ‘C for 200 h: (a) no shot

peening, (b) 0.27 N-mm, (c) 0.36 N-mm, and (d) 0.45 N-mm
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K9 R GH3535 44 900 “C4(4k 200 h J5 EDS £k 474
Fig.9 EDS line scanning of GH3535 alloy with different shot peening strengths oxidized at 900 ‘C for 200 h: (a) no shot peening,

(b) 0.27 N'-mm, (c) 0.36 N-mm, and (d) 0.45 N-mm
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Fig.10 EPMA spectra of the cross-sectional distribution of elements of GH3535 alloy with different shot peening strengths

oxidized at 900 C for 200 h
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Fig.11 Isothermal oxidation model of GH3535 alloy after shot peening
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Effect of Shot Peening on Isothermal Oxidation Behavior of GH3535 Alloy at 900 °C

Wang Songlin'?, Zhang Jixiang', Lu Yanling”, Fan Guangcheng®, Dong Anping’, Zhou Xingtai’
(1. School of Mechanotronics & Vehicle Engineering, Chonggqing Jiaotong University, Chongqing 400074, China)
(2. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)

(3. School of Materials Science and Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The isothermal oxidation behavior of GH3535 alloy before and after shot peening at 900 °C was investigated by using
discontinuous increasing mass method. The results show that the mass gain of the samples of the 0.45 N-mm shot peening strength is
decreased by 79.7% compared to that of the unshot sample at 900 °C. The main oxide products of unshot GH3535 alloy are NiCr,04, M0O»,
NiMoO,; While the surface oxide film products of GH3535 alloy is composed of NiO, NiFe;O4, Cr,03 and NiCr,04 after shot peening
treatments. Plastic deformation appears on the surface of GH3535 alloy and results in grains refinement and dislocation density increase
due to shot peening. The main reason for the increase of Cr atom diffusion flux is that the dislocations and grain boundaries of the plastic
deformation zone of the alloy surface act as a fast diffusion path of Cr atoms, which promotes the diffusion of Cr to the surface to form
Cr-rich oxides, makes the Cr,O3 layer more quickly form, and shortens the transient oxidation period.
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