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Effect of Process Parameters on Forming Characteristics of
Selective Laser Sintered Fe-Ni-Cr Powder
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Abstract

Selective laser sintering is a kind of rapid prototyping process whereby a three-dimensional part is built layer wise by
laser scanning the powder. This process is highly influenced by powder and laser parameters such as laser power, scan rate,
fill spacing and layer thickness. Therefore a study on fabricating Fe-Ni-Cr powder by selective laser sintering has been
performed. In this study, fabrication was performed by experimental facilities consisting of a 200W fiber laser which can
be focused to 0.08mm and atmospheric chamber which can control atmospheric pressure with argon. With power increase
or energy density decrease, line width was decreased and line surface quality was improved with energy density increase.
Surface quality of quadrangle structure was improved with fill spacing optimization.
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Table 1 Chemical composition of Fe-Ni-Cr powder
M
(0]

77.1 15| 3. 0. 0. 0. 0. 0.
94 | 69 | 96 | 76 | 72 | 32 | 24 | 12

Elementf Fe | Ni | Cr | Al Si | Cu S

Wt.(%)

Table 2 Experimental conditions of line sintering test

Power(W) 50, 100, 200
Scan rate(mm/s) 3.66 ~ 366
Layer thickness(mm) 0.1,0.2,0.4

Table 3 Experimental conditions of quadrangle sintering

test
Power(W) 200
Scan rate(mm/s) 146.6
Fill spacing(mm) 0.03~0.18
Layer thickness(mm) 0.02,0.1
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T = pulse duration (s)

f = pulse frequency (Hz)

D = spot diameter (mm)
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Fig. 2 Process window for various laser parameters

0.4
—o— Power 200W
—o— Power 100W
’g 0.3}
E
=
8
E
o 0.2}
£
]
01 1 1 1 1 1 1

10 15 20 25 30 35
Energy density (J/mm?)

ig. 3 Line width of laser sintered line(Layer thickness

=0.1mm)

LA AL TN daw dd %Y

OﬂLﬂxl ‘?al‘ioﬂ U}% AFgS AEEE HETL
HolA Zo| Apgle] A A UElAT)
173mm? ol 3te] oA WrelAE MEL 2 W

Holl = 2F 0.190mm, 200W
Ho A= <F 0216mmi AL 173/mm?

odd AS 543 SUskA "dk. oyx d%
7} 173/mm? K.t} ;lr-% A% FFE duAE 9
o] A7} FAE HEULS SG A7) FHE B
3= 7] (necking) B Bl o] A gho] o] Foix] Hlw
ke Mol FAEL o|ux] U7} 17)/mm?
Bt} 2 A4S FHRg dAdo] Z7leA H
dAGE Qs FHFo o] &4 F 3
=

= dyA "3EE VEe

A,

= }\.]

2 of
il
ot



Fe-Ni-Cr #o] Al

g o] A

1.L
—o— Power 200W
—&— Power 100W
2
E 0.8 F
2
@
)
=
- 04}
c
o
=2
OO 1 1 1 1

10 15 20 25 30 35

Energy density (J/mm?)
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Fig. 6 Laser sintered structure
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Fig. 8 Sectional images of sintered layer
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