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Effects of laser processing parameters on sintering depth of
polymer-coated stainless steel powder
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Abstract: A type of polymer-coated stainless steel powder used in selective laser sintering technology was prepared. The
effects of laser power, scanning velocity, preheating temperature and powder spreading density on sintering depth were
studied, by the using of numerical simulation and practical measurement method. The results show that the sintering
depth increases with the enhancement of preheating temperature, powder spreading density and laser power. The sintering
depth decreases with the increase of scanning velocity. When the scanning velocity is less than 2mm/s, the sintering depth

increases with the decrease of scanning velocity. How to select laser-sintering parameters of polymer-coated stainless

steel powder was discussed based on the numerical simulation results.
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Table 1 Composition of polymer-coated 1Cr18Ni9Ti powder
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Fig.1 Effect of preheating temperature on sintering depth
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Fig.4 Effect of laser power on sintering depth
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Fig.5 Effect of scanning velocity on sintering depth

500
400 F P=30W
v=2 mm/s
o
2 300f
E
g
2
£ 200
o
100 f
0 05 10 15 20 25 30
Time/s

B 6 IR IR S WOL A TR ) 2% R
Fig.6 Relationship between surface temperature of sample

and time of laser sintering

Botked SE R BOCSON th 2 il . &)= 8
g i s = 4E SR, R ACE I BoEke S R E
IS A 5 R 0 2B S S A,

1) BOCA LA 10 BT 5 R S5 () fE B 7 o
HIFE— @ DR LT, FRE A RER R, LAORIE
AN PR BE A AN SR I AR AR AR, TRk
TCRA TR AR — YT 258405

2) Ak RN T RO ETRIE B0 g B 2
DRUEARIZE 2 A0 SRALA AR 27 AR, e =4k
ik .

MBI FE 0 BT mT LA, (A0 A0 Tt &5
RAENS BT W L S B FEAIR L MK AR
DALk, AT U A AU TN (4 5 92 R BEA TR 45 1
LESHUNMACIESRE, G REL T TR S5 R
JEMESR.

OB KM B REAE S L BOE IOBCR AL
PER S TR RT3 A1 25) S OB 2 R RO (8 K% 58
FE)—mE I, Bl BUY T ISR LR (A= 5 12
HAEUT, W NI PBRIE R T A SR

1) MJSTE RS BE S8 3426 R 1R 85 18 1R Bl Ry
JERE . RPN IR R, TR S RIE R,
INTEEBIEZ, RORBEIG BRIk 55, W]
DAS il CRCR, HEUBKE R AR, Bk, NAEZRG
FZRERIER S I LACR TR N, &Mk 5
i

2) Hlk R E T, AR AR 5, HEAT Al
M SEARAEE, RUEFS RS T Be m Rk % L .

3) AR R AR RIS RO RE AL L o« TR T
DL LG By R 44 R P I J8 R0 23 10 5T ) 9% A i BE IS
10~30 ‘CH'H.

4) FRPa e i R R L R B R S PRI B
R EAE AU T L ARAEFO D R AR, — &
BLEPILAL, ORUERE 215 2] R 12 N R Re 45
i, CES AT REHB e BB IR A A R R v Ak
o,

3 it

1) SR FH R 10 Ak 3 &5 5 A0 B O P (¥ g il 4 T —
il & FOERe Sl BB 1 8 ANBNE K

2) NI EAS AT SS f 56 b DN 705, wEoE T
WOt T ESHO R AR M 1E ] - B AT AR
TR S S S WO DR N, BRATREEN N BEATT
FRERLRIHIN, BRATRIEAL AN (HAFMEE DT 2
mm/s I, BT S 0, e 40 IR 5 B M K o

3) ST R B UL T 45 R AT O
Bedi L BB Jrik.

REFERENCES

[1] Agarwala M, Bourell D L, Beman J. Direct selective laser
sintering of metals[J]. Journal of Rapid Prototyping, 1995(1):
26-31.

[2] Tolochko N K, Mozzharov S E, Yadroitsev I A, et al. Selective
laser sintering and cladding of single-component metal powders
[J]. Rapid Prototyping Journal, 2004, 10(2): 88—97.

[3] King D, Tansey T. Alternative materials rapid tooling[J]. Journal
of Materials Processing Technology, 2002, 121(2/3): 313-317.

[4] ZHANG Ren-ji, SUI Guang-hua, LIANG Guang. Selective laser

sintering and its materials[C]//Proceedings of the First



944

PR R AR

2007 4F 6 A

[3]

(6]

(7]

(8]

[9]

[10]

(1]

International Conference on Rapid

Manufacturing’98. Beijing: Tsinghua Press, 1998: 506—514.

Prototyping

Bourell D L, Marcus H L, Barlow J W. Selective laser sintering
of metals and ceramics[J]. The International Journal of Powder
Metallurgy, 1992, 28(4): 369-381.

Nelson C J, Vail N K, Barlow J W. Selective laser sintering of
polymer-coated silicon carbide[J]. Ind Eng Chem Res, 1995(34):
1641-1651.

BAI Pei-kang, Cheng Jun. Numerical simulation of temperature
field during laser sintering of polymer-coated molybdenum
powder[J]. Transaction of Nonferrous Metals Society of China,
2006, 16: s603—607.

FEEEE, B F. WIS A OB ROt R A B A
B[], NGRS TRERP 4R, 2002, 10(1): 68-72.
BAI Pei-kang, Cheng Jun. Numerical simulation of temperature
field during laser sintering of resin-based composites powder[J].
Journal of Basic Science and Engineering, 2002, 10(1): 68—72.
Gusarov A 'V, Laoui T, Froyen L. Contact thermal conductivity of
a powder bed in selective laser sintering[J]. International Journal
of Heat and Mass Transfer, 2003, 46(6): 1103—1109.

DENG Qi-lin, HU De-jin, XU Li-ming. Mechanism analysis and
experimental research on forming parts by laser sintering
ceramic powders[J]. Laser Journal, 2001, 22(5): 57-59.

Sun M M, Nelson J C, Beaman J J, Marcus H L. A model for
partial viscous sinter [J]. Journal of Powder Metallurgy, 1992(2):

[12]

[13]

[14]

[15]

[16]

[17]

46-50.

Kumar S, Chatterjee A N, Saha P. An experimental design
approach to selective laser sintering of low carbon steel[J].
Journal of Materials Processing Technique, 2003, 136(1/3):
151-157.

Tolochko N K, Mozzharov S E, Yadroitsev I A. Selective laser
sintering and cladding of single -component metal powders [J].
Rapid Prototyping Journal, 2004, 10(2): 88—97.

Syvenkyy Y, Kotlyarchuk B, Zaginey A, Sahraoui B.
Laser-induced properties modification of CdTe:Cl and (Cd,
Hg)Te: Computer simulation and experimental investigation[J].
Optics Communications 2005(256): 342—346.

Stampfl J, Seyr M. M, Luxner M H. low density cellular
structures-rapid prototyping, numerical simulation, mechanical
testing[C]//Biological and Bioinspired Materials and Devices
in San Francisco. US: Warrendale Press, 2004: 823.

¥ R WOCHRE B &R R AFRET AL WOLEAR, 2001,
25(4): 254-257.

YANG Shen. New laser rapid prototyping method for metal
parts[J]. Laser Technology, 2001, 25(4): 254—-257.

Vail N K, Mozzharov S E, Yadroitsev I A. Balling process
during selective laser sintering of powders[J]. Rapid Prototyping
Journal, 2004, 10(1): 78—87.

(i BRELE)



	REFERENCES

