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Table 1  Physical properties of W, Ni and Fe powder 

Powder Purity, ω/% Mean grain size/µm Particle size/µm 

W 99.99 5.07 2.00~10.00 

Ni 99.80 30.46 20.00~50.00 

Fe 99.45 41.72 20.00~50.00 
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� 1  90W-7Ni-3Fe*D �����¡¢� 

Fig.1  Schematic diagram of tape casting for 90W-7Ni-3Fe metal 

slurry 
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� 2  90W-7Ni-3Fe��B,£=� 

Fig.2  Macro picture of 90W-7Ni-3Fe tape-casting films 
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� 3  90W-7Ni-3Fe��B,ef�¥3 SEMjk 

Fig.3  SEM morphologies of the tape casting films at different parts: (a) the front, (b) the middle, and (c) the tail 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  90W-7Ni-3Fe��B,3 TG-DSC¦§ 

Fig.4  TG-DSC curves of the 90W-7Ni-3Fe tape-casting films 

 

 

 

 

 

 

 

 

 

 

 

� 5  90W-7Ni-3Fe��B,¨�©¦§ 

Fig.5  Mass loss rate curves of the 90W-7Ni-Fe tape-casting 

films 
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� 6  ��B,3"#�� 

Fig.6  Binder removal procedure of the tape-casting films 
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� 7  efg0%& 90W-7Ni-3Fe+,3*lª« 

Fig.7  Metallographic microstructures of 90W-7Ni-3Fe sintered at different temperatures: (a) 1400 p, (b) 1450 p, and (c) 1500 p 

a 

50 µm 

Hole 

W grain 

Ni-Fe binder phases 

Ni-Fe binder phases 

W grain 

50 µm 

50 µm 

b c 



�2620�                                          ¤�*D�����                                           � 48� 
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Fig.8  Microhardness of slab sintered at different temperatures 

with different cold deformations 
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� 9  ef%&g03+,.A¯]3lPm0P�� 

Fig.9  Relative density of slab sintered at different temperatures 

before and after rolling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 10  ef%&g0.A¯]3 90W-7Ni-3Fe+�jk 

Fig.10  SEM images of 90W-7Ni-3Fe plate sintered at different temperatures before (a~c) and after (d~f) rolling: 

(a, d) 1400 p, (b, e) 1450 p, and (c, f) 1500 p 
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� 11  90W-7Ni-3Fe.A�°� 

Fig.11  Rolling effect image of 90W-7Ni-3Fe 
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Preparation of 90W-7Ni-3Fe Heavy Alloy Sheet by Tape-casting 

 

Li Bangyi, Wu Fang, Zhang Jing, Feng Jian, Shao Jiajun, Zhu Yubin 

(Shanghai University, Shanghai 200444, China) 

 

Abstract: 90W-7Ni-3Fe heavy alloy thin plate, with the thickness less than 0.1 mm, was prepared by the process of tape-casting, 

laminating, rubber discharging, sintering and cold rolling. Scanning electron microscope was used to observe the tapes. The mixed metal 

particles are evenly distributed in the binder. Comprehensive thermal analysis was carried out to get the binder remove scheme. The results 

of the carbon/sulfur analysis show that the binder in W-Ni-Fe alloy is almost removed, and the carbon content is 0.012%~0.018%. The 

morphology, relative density and hardness of 90W-7Ni-3Fe plates with different sintering temperatures were analyzed. When the sintering 

temperature is 1450 p, the degree of densification increases and the grain size of W does not grow too large. The sintered 90W-7Ni-3Fe 

plates were treated by cold rolling. The W grains are elongated into the oblate ellipsoidal shape along the rolling direction, while the Ni-Fe 

phase which has better toughness than W grains is also stretched and lengthened in the rolling direction, and pores are eliminated, 

improving the density and hardness of the plate effectively. 

Key words: W-Ni-Fe alloy; tape-casting; cold rolling 
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