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Table 1 Composition of CoCr alloy

Element Cr Mo W Si Co

Mass fraction/% 25.73 59 5.6 1.5 Bal.

Volume fraction/%

0 MR BT | AT R P !

1072 107! 10° 10! 102 10°
Powder size/um

1 CoCrMoW & 4k R4r 1k

Fig. 1 Property of CoCrMoW alloy powder: (a) Morphology

of CoCrMoW alloy powder; (b) Powder size of CoCrMoW

alloy
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Fig. 2 Schematic diagram of specimen and specimen
orientations in machine: (a) Dimensions of specimen; (b)
Schematic of specimen orientations with different sloping

angles
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Fig. 3 Effect of sloping angle on relative density of sample
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Fig.4 Schematic diagram of overhang length
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Fig. 5 Effect of sloping angle on S, of sample surface
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Fig. 6 Schematic diagrams of surface area morphologies of

samples: (a) 0°; (b) 15°
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Fig. 7 Schematic diagram of stair phenomenon and powder

adhesion
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Fig. 8 SEM images of surface morphologies

of sample in various forming angles: (a) 0°; (b)

B 15° () 30%; (d) 45°; () 60°; (D) 75°; (g) 90°
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Fig. 9 XRD pattern of samples
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Fig. 11 Schematic diagram of molten pool boundaries in

various forming angles

E 12 CoCrMoW &4 B4 2111 SEM 4
Fig. 12 SEM images of microstructures of CoCrMoW alloy:
(a) Columnar crystals; (b) Equiaxed crystals
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Fig. 13 Effects of sloping angle on ultimate tensile strength,

elongation and microhardness
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Fig. 14 Microstructures of molten pool boundaries: (a)
Microstructure of “Layer-Layer” boundary; (b) Microstructure

of “Trace-Trace” boundary
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Fig. 15  Microphologies of fracture surfaces of tensile
specimens: (a) Fracture surface of tensile specimens; (b)

Magnified fracture surface
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Effect of sloping angle on forming of
CoCrMoW alloy by selective laser melting

YU Wei-yong, XIAO Zhi-yu, CHENG Yu-wan, CHEN Ying-ying, GAO Chao-feng, ZHANG Wei-wen

(National Engineering Research Center of Near-Net-Shape Forming for Metallic Material,
South China University of Technology, Guangzhou 510640, China)

Abstract: CoCrMoW alloy was formed by selective laser melting with different sloping angles using self-prepared
spherical fine powder, its microstructure and mechanical properties were studied. The results indicate that microstructures
of SLM samples are composed of y phase in FCC structure and ¢ phase in HCP structure. With the increase of sloping
angle, the alloy density decreases firstly and then increases gradually, and reaches at a maximum of 99.2% when the
sloping angle is 90°. On the contrary, the surface roughness of the specimens increases initially and then decreases. A
minimum roughness of 7.84 um and a maximum roughness of 19.85 um appear at 0° and 15°. Meanwhile, the ultimate
tensile strength, elongation and microhardness arise initially, then drop afterward. The ultimate tensile strength and
microhardness reach at a maximum of 1174 MPa and 412.5 HYV, respectively, when the sloping angle is 60°. The
elongation reaches at a maximum of 12.9% at an angle of 45°.

Key words: CoCrMoW alloy; selective laser melting; sloping angle; mechanical property
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