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. F) A AL AR 7] KH560 537 6 5347 R @i, 2 6 ¥ 2 5 B T (PS) ALl b, 4 & PS / BUbE
B AR, ETRAEE 85°CH 8 BMA L IFF £ T, RSB MEOLEL (SLS) T L ¥Hh K4 & m ke
o RNy F ZHMENET HBHS PS 697, L IE i 4 7F B bt A7 A\ SO R AT AR 23 4 Mok
T PSHd, M i ey AR A AT R] T BE, @i ER EIEART T SLS T LA PS/ Bk ke 24 ) 5
WA F R, ARRESIHELESTH LR T 55 T O RK T EAHAE B2 25 % 0.18 mm, 4245 4] 3B
0.28 mm, KT F 27 W, 23 F 1200 mm /s, st PS/ BB G R 69 5t 32 B8 429 MPa, B W3R T4
14.4 MPa, 7k £5% % H 4.4 kI/m’, #9645 PS 9 5 2 AR & T 4.9%, 10% F= 56%.
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Effects of Process Parameters on Mechanical Properties of PS / Modified Talc Powder Sintering Parts Based on SLS
Yang Laixia', Zhou Wenming'; Du Xuntao®, Lu Jie’, Cao Jiaxin®
(1. College of Mechanical Engineering, Xi’ an University of Science and Technology , Xi”an 710054, China ;
2. College of Materials Science and Engineering, Xi’ an University of Science and Technology , Xi’ an 710054, China)

Abstract : The talc powder was modified by silane coupling agent KHS60 and then was blended into polystyrene (PS) powder
through mechanical mixing, and the composite powder.of PS/ modified talc powder was prepared. Under the conditions of preheat-
ing temperature of 85°C, grid support of 8 layers and so.on, the powder was used for preparing sintering parts through selective laser
sintering (SLS) process. The interface of PS-and talc was observed by SEM. It is found that the modified talc powder can be evenly
dispersed in PS powder and the compatibility of them are also improved. The effects of SLS process parameters on mechanical prop-
erties of PS / modified talc powder sintering parts were studied by using the orthogonal experiment method. The combination of opti-
mal process parameters based on multi-index was obtained by using range analysis and comprehensive balance method. It shows that
single layer thickness is 0.18 mm, scanning interval is 0.28 mm, laser power is 27 W and scanning speed is 1 200 mm /s, under
the optimal combination, the tensile, bending and impact strength of the PS / modified talc powder sintering part is 4.29,14.4 MPa
and 4.4 kJ/m’ respectively, which is increased by 4.9%, 10% and 56% separately compared with pure PS sintering part.

Keywords : sclective laser sintering ; polystyrene ; talc powder ; KH560 ; modify ; orthogonal experiment ; mechanical prop-

erty ; process parameter optimization
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DI Rz bt by SLS iU T 23 it 52
1 XIES
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(A) FHERIE (B) O (C) MEAREEE (D), B
APZ I3 ANIKTPAE . BT &R =K IE
LY FANFE 1 Fis .
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A/ mm B/mm C/W D/(mm-s")
1 0.18 0.28 23 1200
2 0.20 0.30 25 1300
3 0.22 0.32 27 1400
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JIRL A AT IR, WAk 3 ~ K 5,
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MPa MPa (kJ-m™)
1" 018028 23 1200 3.09 9.98 2.98
2 0.18 030 25 1300 2.62 8.60 2.93
3" 0.18 032 27 1400 2.26 7.37 2.83
4" 020028 25 1400 2.58 7.99 271
5 0.20 0.30 27 1200 3.11 10.57 3.65
6" 020032 23 1300 2.06 5.74 233
7" 022 028 27 1300 3.28 10.19 3.33
8" 022030 23 1400 2.07 5.59 245
9 022032 25 1200 2.77 7.35 2.80

R3 RARERESTER
WH BRI () AR (B) WOBhE (O) FEEE (D)

K1 7.97 8.95 7.22 8.97
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