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Table 1  Linear ablation rate of ZrC

p

/W composites (mm/s) 

Ablation 

time/s 

20ZrC

p

/W 30ZrC

p

/W 40ZrC

p

/W 50ZrC

p

/W 

10.5 0.174 0.211 0.238 0.256 

20.5 0.251 0.257 0.262 0.273 

 

�����ZrC

p

/W ����	
����

� 1a � 20ZrC

p

/W ����g²o:~�&'

20.5 s Æ�	
��H( ÛÅ�&'Æ�g²�q

£��
�à�&'������æ�Æ�<©�R

���$56½�1�ß���o����( 
�

R���������<©o��å�¤�I����

 !o���qHo���q( ÛR6½êëæ�

�Æ"��#$H� 1b�&' 20.5 sÆ� 20ZrC

P

/W

�����Ï
ÑÒ��H( ÛÅ�[&'�q�

�%Ï
�ÌÍ�Ð
�.ö�&'Æ�g²�q&

�'(Õ)�*+�Ï��&'�$&'��Hµ�

,©Ó(� 1c)���&'��yJ� W�ZrC�W

2

C

�æØ�� !NE�-�zØ�H¹.�/�01

yJ�2�zØ���¤3¥� Zr 45�­+ ZrC

o���©6�è� Zróô7.�m �,���Î

8 Zr45�¥¦�øH­+9:�zØ�;2<�Õ

=>�Yß�?Æ�±/@H� 1dÎ8�&'�q�

ÏAB��CÏABà;o¯D�&'Ï����E

è$îFHÏAB�è�GY� 2 
��
����

�o&'å�¤YHI�#ßJ.�è����
�

&'�q�æ���o��å�¤Y�)�U*ßK

AHLMN>���©Ó(O�ÆP�(��à�CH 

 

 

 

 

 

 

 

 

�1 20ZrC

P

/W�	
����������EDS�� 

Fig.1  Morphologies µnd EDS analysis of ablated 20ZrC

P

/W composite: (a) ablation delve, (b) W, ZrC and their mixed oxides, (c) EDS  

result of particles, and (d) microcrack 
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Fig.2  XRD pattern for 20ZrC
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/W composite plasma ablated  

for 20.5 s 
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Fig.3  Microstructure of aspect of the ablation surface of 20ZrC

P

/W composite, showing a loose ablation layer: (a) macroscopical  

microstructure of aspect, (b) loose microstructure, (c) microstructure of ablation surface (micro delve), and (d) morphology of WO
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Plasma Ablation Behavior of ZrC

P

/W Composites 

 

Wang Yujin�Zhou Yu, Song Guiming, Zhang Taiquan, Jia Dechang 

(Harbin Institute of Technology, Harbin 150001, China)  

 

Abstract: The ablation behaviors of ZrCp/W composites were measured using a plasma ablation equipment. The results indicate that the 

linear ablation rate increases with increasing of ZrC content and ablation time. The ablation delve and the melted layer with a thickness of 

1 mm appeared in the ablated surface. The chemical reaction between the constituted phases was happened in the ablation process, and the 

new phases were formed. The main ablation mechanism of the composites is the melting ablation which dominated and the thermal 

chemical ablation which was accompanied. 

Key words: ZrCp/W composite; plasma ablation; microstructure 
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