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Abstract

sintering was studied. It was found that the molten pool shape affected solidification features of the sintering forming

In this paper, the melting-solidifying characteristic of Ni-based metallic powders by selective laser

materials. The experimental results show that the sintered materials were multi-layer structure, and the morphology

of the microstructure and the compositions in a layer were not uniformly distributed. The basic mechanisms of the

sintering prepared materials were discussed.

Key words metallography; metallic powder; selective laser sintering; melt; solidification; microstructure

1 5 7

B M PR R BAR BE A= DL, 4 J8 F 1 1Y R
il B — A4 08 B P it Kok
X 3% 5t 58 45 (Selective Laser Sintering, f&] F& SLS)
BARETHBERSG SRR RIEMAEZRE. BEl
BOAMAR SLS TZRERE B R PR G KM
iR (i R BA E WK KR P JE—polymethyl
methacrylate, PMMA) , Fi /NI 3R 6 B 45 B #
B CURRCGAE”) , SR Ja X AR BT 38 2 10 5 AL 3, 4
HERSEHNRBRERER, REBA SR A
XFTEREN RO, ERE EE BEESFS

I F B #A:2002-04-28; WX BIE 2 H #:2003-01-14

DT MTC S H B G E JR b R 1S B B0 F 1 A R
k. Ht, ARIRFOLEE RS £ R KBE &
J& 1 2 AT PR HE R AR 2 — . AR
ek KBAE 9 T7 % Ni R B RIES Cu i E
BATROCRRE UL KK, 187 € R R 7EBOL R
Si R P AR BRI, RIS LS BN A SRR Y
WL, T 2R R A RE B M A RS T A 2
AL .

eSS E L S
e XGRS A A R NE 1 BR, ER A

ESWH:-BERXARBERES (10276017 RILABHET T B RFHH#HE 4 (01KIB460007) BT BT H .
EE B kI (1959—) , B ., B N REERI 038 . 1, A5 7 11 CAD/ CAM Fe sl BiJE il 75 . E-mail : zhangjf@yzu. edu. cn



T )

764

¥ * 30 %

FBOCRAE REE R, B Z A 165 b8 45 [ {4 8 R 4
BLEMAER =L AETN, HPEmA 2.5 kW
IR CO, Wotds, WK H 10. 6 pm, O K
H R WOEHOLIEE A 1 mm, % d Th M 50 W
F) 2000 W ZELE AT 4, 9 # 3 M 100 mm/min F|
2000 mm/min,

laser scanners

N
: \\\\\\\\\\\\\\\\\
k)

actuator movement
apdrollercontro

KA RN Ni 5 @8R (85 . 16CraB4Si,
BLPE 150 HD M4 AR (5 . FTD4, B : 200 H) W
A RHROR & PIRR AT RLOIR & HL o 102, EATHY
o2 o W= 1.

KRG EE A, RIS A S 8, X 6T i
Beas ) B R LA IR e B o A i O

scanner control

CO,laser

beam on/off
and laser power
modulation

B 1 ot b4 R

Fig.1 Schematic of selective laser sintering process
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Table 1 Chemical composition of sintering materials

Sintering materials /%  Cr Si C B Fe Ni Pb Sb As S Cu
Ni-base 16Cr4B4Si 16.0 4.0 1.0 4.0 <5 Others — — — — —
FTD4 — — — — 0.02 — 0.05 0.01 0. 005 0.004 Others
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Fig. 2 Interface force among gas, liquid and solid
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Fig. 6 Crystal morphologies of melt/base metal tip
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Fig. 8 XRD patterns of the sintered specimens for Ni-Cu powders
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Fig. 9 SEM micrographs and energy spectrum images
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