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Analysis of Densification Rate of Fe-C Mixture Powder Forming
with Laser Sintering
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Huang Kaixu

Abstract Densification mechanism of metal powder sintered with selective laser was studied. Different parameters
were used in the laser sintering of Fe-C mixed powder experiments. The densification mechanism of metal powder
was analyzed by observing the microstructure of sintered part. Based on experiment, the relationship between the
densification rate and forming parameters was studied and its mathematical model was established. The results show
that part of powder melts into liquid phase by low power laser and the densification is caused by powders
rearrangement, dissolution and deposition participated in the liquid phase. The affect of laser process parameters on

densification rate is decided by the amount of liquid phase produced during laser sintering. With the increase of laser

power, the decrease of scanning interval, scanning speed and piece thickness, the densification is improved.

Key words laser technique; rapid prototype; laser sintering; metal powder; sintering mechanism; densification rate

I

1 X Bt B 45 BT SR LLBOE N i e TR ,
BIRBEBMEIRF MR E . EHER, K
BGRB8 SR B i & £ 2 A 2R,
TEERIRBWEEATGENRENESRT
. XL L SR EERA =M B K
REFTRILBRE D B—BHKR:2) &8 5EE
REBHERNNREERAR:D &R SAVKMEK
BAKAR .,

BARBRE LA E & POA A B &R R X be4h
(9 ME— T AT B L 40 2 4 20 SR BB R (R4, T &
CuSn, CuP) A5 5 AL 0 4 s B2 (K B9 CuSn F8 2K

W B H9.2007-03-22; W B &% F B #A:2007-08-28
ESWH: LT HEEFERES Q4L EHTE .

LB ERERN Cu RLEHERE . BRE WO
HERG WL LRI R R H RS SR A A2
Rt iE. EBOE TZ 2807, A MR — i
ERABIERA LWL BB & B REGT L
BEEEME =g FEBUR ER AT, X
BRLS A RAR Z A AR B, 4 th BOthe 4 g BB A9 AR
AT BB, R B 50 B 9 7 36 X 8 45 B0 e R
BEHAT T 5T . A SCEFEAR B INRIE 2R S50 Ao
(9 Fe-C IRA MRS TIRIIRBOCHE TE L%,
Xt B T LSS RE 4 BUR BRI KRR ET 2,
455 PR 4 i R EUR AL B A B 5 A0 B AR B AR A
TR HES T BRG CE AR B R AR

EEBN . WFEELQI—),. B, BEAH L, TR, TENFREREHEARKHFR . E-mail: chfan@adm. shmtu, edu. cn



138 G H

o * 35 %

2 £ K
LI A RHEF Fe,C R 3% — & LWHIR & )5 i#
ROt RE M FEY S BMA S IR 157
™o
xR 1 ZRMER D RAHRERS
Table 1 Composition and characteristic of

experimental material

Composition Powder Mass
granularity /mesh fraction /%

Iron powder 200 99.6

Graphite powder 200 0.4

SmAEdb R R B S BB A B £ AFS
320 WO EAL E#AT, BOCR R FEH50 W, I
REZT R, B LB E 420, 4 mm, /N T
FE40.1 mm, L EELEEH S K10 mm X 10 mm,
BA—EREMKITE, RREEERN 10,2 mm, B
SR 1R

B 1 BRs i
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Fig. 2 Relationship between relative density and forming parameters
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Fig. 4 Surface microstructure of sintering part with different sintering parameters
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Fig. 6 Densification process of powder sintering
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Fig. 8 Heating process of laser scanning
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Table 2 Comparisons between calculated and experimental relative density of sintering parts

Laser Scan Scan Layer Measured Calculated Fractional
power /W  velocity /(m/s) interval /mm thickness /mm relative density relative density error /%
47.5 0.3 0.1 0.15 54,0 54.5 0.5
47.5 0.3 0.1 0.2 49, 8 50.5 0.7
47.5 0.3 0.1 0.25 46.4 48.1 1.7
47.5 0.3 0.1 0.3 44,0 46.5 2.5
47.5 0.4 0.1 0.25 43,2 45,7 2.5
47.5 0.5 0.1 0.25 37.7 44,3 6.7
47,5 0.6 0.1 0.25 33.8 43.3 9.5
47,5 0.3 0.12 0.25 45.3 46. 5 1.2
47.5 0.3 0.15 0. 25 44,7 44,9 0.2
42,5 0.3 0.1 0.25 46, 2 47.1 0.9
37.5 0.3 0.1 0. 25 43.7 46.1 2.4
32.5 0.3 0.1 0. 25 41.0 45.1 4,1
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