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Abstract With the home-made laser rapid forming system and suitable processing parameter, functionally graded
materials (FGMs) were prepared whose compositions continuously gradually changed from 100% 316L to 100%
Rene 88 DT. The microstructure of prepared materials was full dense and very fine, its composition and hardness
were continuously varied in the 40-mm transition layers. In the transition layers, with Rene 88DT’s percentage
composition increased, the degree of hardness and primary dendritic space were varied from 186 Hv, 12. 41 ym with
100% 316L at the bottom to 458 Hv, 16. 99 um with 100% Rene 88DT in the top.
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Fig.1 Sketch of laser rapid forming system
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Table 1 Chemical components of alloy powders

Rene 88DT /% 316L /%

Cr 17.0 Cr 17.17
Co 14.0 Co 0.11
w 4,2 Si 0.44
Mo 4.0 Mo 2.34
Ti 3.3 Ti 0. 005
Al 2.2 Al 0.24
Nb 0.7 Mn 0.24
C 0.04 C 0.034
O 0.03 P 0.033
N 0.02 Fe Bal

Ni Bal. Ni 14. 31
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Table 2 Processing parameters of FGMs

Laser power /kW 2.0~3.3
Scanning speed /(m/min) 0.3~0.6
Spot diameter /mm $3
Powder feeder /(g/min) 8~12
Shield gas /(L/min) 4~8
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Fig. 2 FGMs sample made by laser rapid forming
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Fig. 3 Microstructure of FGMs different part
(a) 100% 316L; (b) 75% 316L:25% Rene 88DT;

(¢) 40% 316L:60% Rene 88DT; (d) 100% Rene 88DT
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Fig, 6 Hardness values versus distance from substrate
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