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� 1  �kGHp�kl 

Fig.1  Morphology of pure tungsten powder with spherical shape 

 

 

 

 

 

 

 

 

 

 

� 2  DEGHIJK�g ¡ 

Fig.2  Macrophotograph of the formed pure tungsten thin walls 
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� 3  :;_`¢ 260 W£#IJKJ[¤<=A\]|:;
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Fig.3  Variation of thin wall thickness and molten channel width 

with laser scanning rate for the samples fabricated with 

laser power of 260 W 
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� 4  :;BCa`¢ 250 mm/s£#IJKJ[¤<=A\]

|:;_`c�= 

Fig.4  Variation of thin wall thickness and molten channel width 

with laser power for the samples fabricated with laser 

scanning rate of 250 mm/s 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  IJKij 2DS 3Dkl 

Fig.5  2D and 3D topographies of the thin walls: (a~e) P=260 W, 

v=150, 200, 250, 300, 350 mm/s; (f~j) v=250 mm/s, P= 

180, 200, 220, 240, 260 W 
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� 6  GHIJK¨�D�W©ª� 

Fig.6  Diagram of the components of pure tungsten thin wall 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  GHIJK¨�D�Wijkl«¬©ª� 

Fig.7  Surface morphology sampling diagram of each component 

of pure tungsten thin wall 

 

�~{�0�©ªÙï$% 8a#&.b%�Cºç�

8 1 ��	�©ª³´òH�.�³ã�*����

i�	ÉÊ]�.��oê���	À�é��|}

8
AA°
�4}6AA»n�À�é�����

~��~�����	����l	®¬*¨��©

ª«¬�G¤�6��	®��ÆÇ��i��.

ë�ÆéSf:µÙÀ�é��È	¼½�ä�S�

Å	ÆÇ�®¤����®¾¯�ÙEj�	�Ó.

p/�!���~{¤	ÉÊÝ:��S	h²��

�oê¿{-¤	À�é��~���¥�ÙE�i

��	�Ó�!�ÓÉÊ	Sf:b4|}�À	�

�Ø�Cb�Ó:�H	u@�i�ÓaW�� 

�!�Ó:±>��Ø�.�Ó:	��Ø��k

?�Ó!ÉÊSf:a���	ÉÊÖ� Oi�o

pa��	<sf� �G¤!ÉÊÝ:±>?� 

4 

3 2 

100µm 

Temperature 

High 

Low 

r

b

 

r

m

 

r 

1 

1 

2 

3 

4 

BD 

100 µm 



�3494�                                           ¥¦§()*�+                                          � 49� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 8  IJK¨�D�Wnijkl 

Fig.8  Side surface morphology of each component of tungsten thin wall: (a) complete melting zone, (b) balling zone, 

(c) semi-melting zone, and (d) unmelted zone 
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� 9  GHIJK&ijkl 

Fig.9  Top surface morphology of pure tungsten thin wall 

 

 

 

 

 

 

 

 

 

 

 

 

� 10  GHIJKnijkl 

Fig.10  Side surface morphology of pure tungsten thin wall 
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Abstract: The pure tungsten thin wall parts were fabricated by laser single track scanning via SLM. The wall thickness and molten trace 

width of the parts were measured by two-dimensional imager and optical microscope, respectively, and the influence of laser power and 

scanning rate on the wall thickness and molten trace width were investigated. The surface 2D and 3D morphology of thin wall parts were 

detected by optical microscope. The powder adhesion on the side surface of the thin wall parts was detected by scanning electron 

microscope and the reason for powder adhesion was analyzed. The results indicate that the wall thickness of parts is greater than molten 

trace width. With the increase of laser power, the wall thickness and molten trace width increase, the surface of thin wall parts becomes 

smooth. With the increase of scanning rate, the wall thickness and molten trace width decrease, the molten trace becomes twisted first and 

then straight, and twisted again, while the height difference of the molten trace decreases first and then increases. The thin wall parts 

consist of complete melting zone, balling zone, semi-melting zone and unmelted zone. 

Key words: selective laser melting; pure tungsten thin wall part; thin wall part thickness; molten trace width; powder adhesion 
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