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Abstract: The microstructure difference of the Co-Cr alloys fabricated by a cast technique and a SLM ( selective laser
melting) technique is investigated, and the reasons causing the different microstructures and the effects of the different mi-
crostructures on the properties of the Co-Cr alloys are discussed. The Co-Cr alloy powder and bulk with similar compositions
are selected to prepare Co-Cr samples using the SLM technique and the cast technique, respectively. The microstructures of
the fabricated Co-Cr samples are investigated by SEM and the chemical compositions of featured areas are analyzed by EDX.
The microstructure of the Co-Cr alloy fabricated by the SLM technique is uniform without phase separation. However, the
phase separation rich in Mo element is found in the Co-Cr alloys fabricated by both the centrifugal cast technique and the
vacuum cast technique. The Co-Cr samples fabricated by the SLM technique and the cast technique both contain less pores.

In conclusion, the quality of the Co-Cr alloy fabricated by the SLM technique is better than the cast technique.
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Table 1 The brands, manufacturing processes, manufacturers

and chemical compositions of Co-Cr alloy samples

Chemical compositions/wt%

Manufacturing Manufacturers

process Co Cr Mo Si Mn

Brands

Wirobond BEGO

SLM 63.9 247 5.0 1.0 N/A
C+ Germany
WiroFine cast BEGO 63.0 30.0 5.0 1.1 N/A
Germany

N/A: No information
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Fig. 1 The cross-section SEM images of the CST1 sample: (a) low magnification, (b) high magnification
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Table 2 The EDX dot analysis (wt% ) of the spot A, B and C in

Figure 1a
Si Cr Co Mo Mn
A 1.44 40. 38 39.05 19. 13 0
B 1.08 28.22 65. 83 3.55 1.31
C 0.95 46. 65 36. 46 15.94 0

3.2 HF cast TZHIEHW Co-CrEe MMM
vt
Bl 2 2% E 28 cast T2 #4519 Co-Cr & 4

G
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o BT BT A A A T 2b R AN o A XA i A
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K2 CST2 BEfh iy SEM R : (a) R4, (b) &1
Fig. 2 The cross-section SEM images of the CST2 sample: (a) low magnification, (b) high magnification
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Table 3 The EDX dot analysis (wt% ) of the spot D and E in

Figure 2b
Si Cr Co Mo Mn
D 3.28 45.77 40. 20 10.75 0
E 2.70 32.97 61.36 2.97 0
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Fig. 3  The cross-section SEM images of the SLM sample: (a) low magnification, (b) high magnification
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