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Fig.1  Tungsten microstructures under different heat loads
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ÎÏ["M��²æÓú�A #Õòqr1<0.2 
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Fig.2  Thermal fatigue resistance of recrystalline tungsten under transient heat loading
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: (a)100 pulses, (b) 300 pulses, 

(c) 500 pulses, and (d) 1000 pulses 
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Fig.3  Melting and droplet of W (a) and W-La
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æNé�TiC #¤{þd�j#�Ò³f]^��j

#�Ò³f]^1 6 µm�W-1%TiC �j#�Ò³f

]^1 1.5 µmMTiC#�M�ST78*+#!"c

í�Y TiC �M�3M�*+#_!cí�3M\o

�Mê�M�1 1%Í�¥��Ò®1065 MPa �́ê�

M�×Ø3M4 1.5%Í�*+cíd4 985 MPaM
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� TiC�M�Qj³f]^|ST78��M 0.5%TiC

Íj³f]^1 0.44 µm��M 0.2%TiC Íj³f]

^1 1.6 µm�ÎÏ��Óú��j#üý>�ìíÍ

271 m�W-0.2%TiC #üý>�ìí1 167 m�ó

0.2%TiC #¤{þd��j#üý>�ìíMK\¢

*+ÀÜ	O 1800�2000 ! 2200 mGì 1 h�ÀÁ

����j#±²³ìí1 1150 m�W-0.2%TiC ±

²³ìí1 2000~2200 m��@ W-0.5%TiC 
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 1 ms #æ/%�
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GW/m
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(�ì# W-1%Ta õn)�
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W-5%Ta#qr1 0.32~0.47 GW/m
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ìíCÕòqr#öL:÷�øù®è�úñ��û �́
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~100 mMó W-5%Ta#ìíÕòqrþd�Vüý>

�ìíþd�p��*+#Ý�ìí®M¨Í��
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x 4  G� W�W-1%TaU W-5%Ta"#4N��U��� 

Fig.4  Damage (dashed line) and cracking (dotted line) thresholds are defined for W-UHP (a), W-1%Ta (b) and W-5%Ta (c)
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Abstract: Due to its excellent physical and chemical properties, tungsten is one of the most important candidate materials for plasma 

surface materials. The damage behaviors of tungsten-base materials such as rolled tungsten, recrystallized tungsten, W-La

2

O

3

, W-TiC, 

W-ZrC, W-Ta and W-V under high heat load were compared and analyzed. The damage mechanism was discussed and several key issues 

that need to be studied hereafter were proposed.  
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