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Table 1 Chemical composition of Hastelloy X («/%)
C Cr Ni Co Fe Si Mn S Cu Mo W P Al B Ti
0.084 21.2 Rest 1.03 <1812 <045 <043 <0.009 <0.012 83 0.53 <0.006 <02 <0.003 <0.09
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Fig.1 SEM surface morphologies of untreated (a) and bombarded samples with different times: (b) 1, (c) 5, (d) 10, and (e) 20
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Fig.2 Cross section SEM image of Hastelloy X sample
bombarded 10 times by HCPEB
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Fig.3 Morphology of sample bombarded 1 time by HCPEB (a) and EDS spectra of region A (b) and region B (¢)
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Table 2 Chemical composition of different regions of the sample bombarded 1 time in Fig.3

C Cr Mo Fe
Region
/% at% /% at% /% at% /% at%
A 10.02 33.54 19.25 14.89 13.85 5.81 14.11 10.6
B 6.27 24.46 20.64 18.6 8.08 3.95 17.38 14.59
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Fig.4 EBSD textures in samples bombarded different times: (a) 1, (b) 5, (¢) 10, and (d) 20
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Fig.5 Local misorientation distribution in samples bombarded different times: (a) 1, (b) 5, (¢) 10, and (d) 20
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Grain boundaries in samples bombarded different times: (a) 1, (b) 5, (¢) 10, and (d) 20

A

»
....\.\7/,\.....‘..‘

0.5

0.4

0.3

0.2

0.1

7

2 4 6 8 10 12 14

16

0.0

0 2 4

N
6 8

10 12 14

16

e

TR T SR TR S S S Y

0.5

0.4

0.3

0.2

0.1

d

[«

6 8 10 12 14
ASTM, G

K7

16

0.0

"0

AN I B AL R 20 A1

Fig.7 Grain size distribution of the samples with different bombardment times: (a) 1, (b) 5, (c) 10, and (d) 20
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Microstructure of Hastelloy X Modified by High-Current Pulsed Electron Beam

Zou Hui'?, Tang Xiaowei’
(1. Tianjin Key Laboratory of Civil Aircraft Airworthiness and Maintenance, Tianjin 300300, China)
(2. Civil Aviation University of China, Tianjin 300300, China)

Abstract: Hastelloy X surface was modified by high-current pulsed electron beam (HCPEB) bombardment and its microstructure was
analyzed. The sample after corrosion was observed by scanning electron microscope (SEM), and the unetched sample was observed by
electron backscattered diffraction (EBSD). The results show that the grain boundary of the untreated sample is corroded from the SEM
micro-morphology. After the bombardment, there is a remelted layer of about 2 um in thickness on the surface of the sample. The sample
possesses good corrosion resistance and granular carbides appear at the grain boundary. It can be seen that the grain size is the smallest for
the sample with 5 times bombardment, and the grain orientation is better for the sample with 5 and 10 times bombardment, mostly [101]
and [110]. Experiments show that high-current pulsed electron beam bombardment can cause the remelted layer on the surface of
Hastelloy X and change the grain size and crystal orientation.
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