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 1  CoCrMoW!�"#$� 

Table 1  Chemical composition of CoCrMoW alloy powder  

(ω/%) 

Co Cr Mo W Si 

Bal. 25.73 5.9 5.6 1.5 

Z

$��!@Å�������� (V(HCL):V(HNO

3

) 

=3:1)l�éê�¡����£	
#$�!"#$: 

��%&�'d�(hW\� DiMetal-100 ��

����)'` CoCrMoW-!#$l� SLM���

¼'*+üQ��,D P=160 W���-. h=0.08 

mm����{ v=400 mm/s�ã'�/ t=0.025 mm:

����á��01�2��>3�½� 316L �4

5ýQ�6�7ÚýQ89Ú¤:½�����

(Quanta 200)	
���:�����×ó��

TALYSURF CLI1000��;<���Å����=>

{:� DHV-1000Z�!"?@A{��ÅÅ��!"

A{��¡ CMT5105� 100 kN�ÅÆB£l�C

ÅÆ�CÅ�DE©� 1: 

½� CHI 760E���'ýF`G�À SLM��

� CoCrMoW-!l����éê�Å�éêHn pH

IQ 6.8�J'KL�KÆ¡(37 ± 0. 5) �M9Nl��

KÆg��:OP¡éêHná 2 h �QR��QS

�T�¡QS�TU¶�`�:l�Ã��Å�)V

�Å�WR�TQQS�TXY 250 mV�²³�TQ

1400 mV����{Q 2 mV/s: 

2  ����	 

2.1  ������ 

2.1.1  ������� 

� 2Q CoCrMoW-!#$�w{|�¼ D10.

D50.D90§Q 12.50.28.71.58.05 µm�78.45%�

#$w{¡ 10~50 µmZ-�wxzJ 10 µm�[y

#$\ 5.2%�wxdJ 100 µm �d�w#$\

0.36%: 

 

 

 

 

 

 

 

 

® 1   b��¯° 

 Fig.1  Dimensions of tensile specimens 
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® 2  CoCrMoWRSTmcW± 

Fig. 2  Particle size distribute of CoCrMoW alloy powder 
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® 3  CoCrMoWRST>µ 

Fig.3  Morphology of CoCrMoW alloy powder (a) and representative particles (b~e) 

 

� 2  �� CoCrMoW�����	
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Table 2  Ell.Elongation of representative particles 

 

 

 

 

0.0183 0.2101 0.3024 0.6557 

 

 

 

 

 

 

 

 

 

 

 

® 4  CoCrMoWRST_`abcn��Wg�¶® 

Fig.4  Ell. Elongation of CoCrMoW alloy powder vs.  

volume fraction   
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� 3  �� CoCrMoW��� ISO�� 

Table 3  ISO circularity of representative particles 

 

 

 

 

0.3488 0.4868 0.5921 0.9394 

 

 

 

 

 

 

 

 

 

 

® 5  CoCrMoWRST ISO`cn��Wg�¶® 

Fig.5  ISO circularity of CoCrMoW alloy powder vs. volume 

fraction 

 

(3) #$�ª«� 
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� 4 Qmõ�#$¤�ü�°æ�zü�¥

û:d�ìÇ_(�74.89%�#$�w°æ�züQ

0�����·*"w`¸�#$\�¤�� 74.89%ë

20.97%��w°æ�züQ 0.5�����`¸��

�"w�#$\�¤�� 20.97%�99.93%��w°æ

�zü¾¡ 0.67 ÀÇN��� 99.93%�#$��` 

� 4  CoCrMoW�������� 

Table 4  Outgrowth of CoCrMoW alloy powder 

Outgrowth 0 0.5 0.67 0.75 

Volume/% 74.89 20.97 4.07 0.07 

Cumulative volume/% 74.89 95.86 99.93 100 
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2.1.3  #$���O5 

KÆá¹º�� GB/T 1482-2010 !"#$��
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[13]

Q� 

tapped bulk

tapped
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ρ ρ

ρ

−

= ×
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3á�ρ

tapped

Q#$��K3{�ρ

bulk

Q#$���3

{�¼üI;#$��5��¥û©� 5

[14]

: 

½���?�m#$���3{ ρ
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ZQ 4.82 

g/cm

3

��� FZS4-4B��K3{�¶���mõ#$
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3
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Table 5  Relationship between compressibility index and 

flowability 
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® 6  CoCrMoWRSTk�³¹|º»>µ 

Fig.6  Surface morphologies (a, b) and internal microstructures (c, d) of CoCrMoW alloy powdersZ
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® 7  SLM=> CoCrMoWRZk�>µ 

Fig.7  Surface morphology of CoCrMoW alloy manufactured by  

SLM 
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® 8  CoCrMoWRZ¼º» 

Fig.8   OM images of CoCrMoW alloy: (a, c) top view before etched and (b, d) side view before etched 
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® 9   b��=>½w® 

Fig.9  Tensile results of specimens 
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2.2.2  SLM �� CoCrMoW 	
������ 

�Å�ÍgO�â{Q 37 �.pH IQ 6.8 �J

'KLáU¶ 2 h �QR��'ý�Ã�QS�T�

�QS�TU¶�QRl�Ã��Å��Åmõ�Ã

��ò©� 11��á� �Q�T�! �Q��3

{�`ü:q� CHI 760E ���'ýF("�r9

`Ã��òl�¢���mõ 2 # CoCrMoW -!

�(éê�T E

corr

À(éê��3{ I

corr

�)¤,µ

©� 7: 

� 6  SLM��� CoCrMoW����  

Table 6  Mechanical property of SLM and cast CoCrMoW 

alloy 

Process 

Tensile 

strength/MPa 

Yield 

strength/MPa 

Elongation/ 

% 

Microhardness, 

HV/MPa 

SLM 1154¾2 852¾19 8.5¾0.7 3960¾50 

Casting

[15]

 720 480 9.0 3100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 10  �� b¿À>µ 

Fig.10  Fracture surface of tensile specimens: (a) macroscopic fracture surface; (b) microcosmic fracture surface; (c) the magnified  

fracture surface of Fig.10(b); (d) fracture dimple 
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® 11  CoCrMoWRÁJÂÃ 

Fig.11  Electrochemical polarization curves of the CoCrMoW 

alloyZ

� 7  CoCrMoW�!"�#"$%�&'( 

Table 7  Analysis results of electrochemical polarization  

curves of the CoCrMoW alloy 

Process 

Free corrosion 

potential, E

corr

/mV 

Corrosion current density, 

I

corr

/×10

-8

A·cm

-2

 

SLM -156 6.29 

Casting -143 9.27 

Z

d� 7ìÇ_õ�SLM��Å��(éê�T#

$í÷JG�9�e¼(éê��3{Q 6.29×10

-8 

A/cm

2

�zJG�9� 9.27×10

-8

 A/cm

2

�¡�¶M9N�

éê��3{cz�éê�{c%�!"èéê5�
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1) W�� CoCrMoW-!#$� D10.D50.D90

§Q�12.50.28.71.58.05 µmë#$��¾y®¬

{Q 0.212��¾ ISO®{Q 0.607�dº#$Q

���/�����·*`¸"w�#$\�¤��

74.89%��* 0.07%�#$��`¸� 3 M"wë#

$��3{Q 4.82 g/cm

3

��K3{Q 5.71 g/cm

3

�È

É{Q 15.6 %�#$��5Ë�: 

2) CoCrMoW-!#$��¢î#$hiQÌH

Í�ÎÏÍë#$Uº!"#$hidÎÏÍ#�: 

3) W��CoCrMoW#$Ä�J�������

����Å�23{&õ 98.7%���=>{Q 8.3 

µmë!"A{(HV)Q 3960 MPa��Cð{Q 1154 

MPa���ð{Q 852 MPa�¬DQ 8.5%: 

4) ¡â{Q 37 ��pHIQ 6.8�J'KLá��

SLM�� CoCrMoW-!�èéê5�6JG�9:Z
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Powder Characteristics and Selective Laser Melting Forming Properties  

of CoCrMoW Alloy 

 

Yu Weiyong, Xiao Zhiyu, Chen Yingying, Huang Chuanshou, Zhu Quanli 

(National Engineering Research Center of Near-Net-Shape Forming for Metallic Material, 

South China University of Technology, Guangzhou 510640, China) 

 

Abstract: CoCrMoW alloy powder for 3D printing was prepared by vacuum gas atomization. Particle characteristics were studied and the 

Ell.Elongation, ISO Circularity and Outgrowth were introduced to characterize the particle shape. And the Selective Laser Melting (SLM) 

forming properties of the powders and electrochemical properties of the formed parts were studied. The results indicate that the measured 

D10, D50 and D90 are 12.50, 28.71 and 58.05 µm, respectively. The majority of powder particles are spherical or nearly spherical and the 

mean Ell.Elongation and ISO Circularity are 0.212 and 0.607, respectively. About 74.89% of the powder particles have no adhesion on the 

surface. The apparent density and tap density are 4.82 and 5.71 g/cm

3

, respectively, and the compressibility is 15.6%. The CoCrMoW 

powder is suitable for SLM and the relative density and surface roughness are 98.7% and 8.3 µm, respectively. The microhardness (HV), 

tensile strength, yield strength and elongation are 3960 MPa, 1154 MPa, 852 MPa and 8.5%, respectively. And the corrosion resistance of 

CoCrMoW alloy prepared by SLM is better than that of the cast alloy. 

Key words: CoCrMoW alloy; powder; particle shape; selective laser melting; electrochemical corrosion 
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