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� 1  ijklI TEM���7L�Y�k 

Fig.1  TEM bright-field image of initial sample and its 

corresponding electron diffraction pattern 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  kl 100-5_�IXY7[�� ?�¡I7L�Y�k 

Fig.2  Plane view TEM bright-field image of sample 100-5 and its corresponding electron diffraction patterns: (a) TEM bright-field 

image of sample, (b, c) TEM bright-field image of sample at thinnest position and its corresponding electron diffraction 

pattern, and (d) TEM electron diffraction pattern at somewhat thick position 
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 3  �� 100-10 ��� 100-15���� TEM������������ 

Fig.3  TEM bright-field image of outer surface and the corresponding electron diffraction pattern: 

sample 100-10 (a, b) and sample 100-15 (c, d) 
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 4  100-15��3�� TEM�� 

Fig.4  TEM bright-field image of sample 100-15 at cross-section 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5  100-15��3���45678�9:������ 

Fig.5  TEM cross-section view and electron diffraction 

patterns at different positions away from the surface 

of sample 100-15: (a) nearest from surface, (b) 1 µm 

from surface, (c) 3 µm from surface, and (d) TEM 

cross-section view 
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Effect of High Intensity Pulsed Ion Beam Irradiation 

on Microstructure of Refractory Alloy DZ4 

 

Mei Xianxiu, Li Xiaona, Sun Wenfei, Dong Chuang, Ma Tengcai 

(State Key Laboratory for Materials Modification by Laser, Ion and Electron Beams, 

Dalian University of Technology, Dalian 116024, China) 

 

Abstract: Surface irradiation for refractory Ni-based alloy DZ4 was realized by high intensity pulsed ion beam (HIPIB) containing C

n+

 

(30 mol%) and H

+

 (70 mol%), with pulse duration of 70 ns and current density of 100 A/cm

2

, under the accelerating voltage of 250 kV; 

while the treating pulses were chosen as 5, 10 and 15 times. The surface microstructure changes before and after irradiation was analyzed 

by TEM. Results show that compared with the original sample, a polycrystal layer appeared on the topmost surface of the sample, no 

matter what times it was irradiated; the layer was composed of Ni, Cr, Al, Ti, W, Mo and Co elemental crystal with grain size of 5~10 nm. 

γ

 

′ phase did not exist below the polycrystal layer in certain depth, but its content increased gradually as the depth increasing. 

Key words: HIPIB irradiation; refractory alloy DZ4; microstructure 
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