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Experimental study about selective laser sintering based on sugar material

YANG Laixia, LIU Xu, XUE Yingbao
(College of Mechanical Engineering, Xi’ an University of Science and Technology, Xi’an 710054, China)

Abstract: In order to develop new material applied in food, medicine and biological engineering based on selective laser
sintering rapid prototyping, the sucrose was used to carry out thermal gravity and differential-thermal analysis by thermal gravity/
differential calorimetry. Sucrose powder and starch-sucrose mixed powder was sintered by using SL.S300 rapid prototyping machine
and after experimental analysis, the sinter quality was assessed. The results show that when the heating temperature is between
187°C and 220°C , sucrose can guarantee good forming quality. The modified sugar mixture material by starch can accumulate
forming and its surface quality is better than that of single sugar powder sintering molding. The dimension error is 2. 1% and the

maximum bending strength is 0.5620MPa. It meets the requirements of the general strength of food. The study has important

significance for 3-D printing technology application in the field of food .
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Fig. 1 Biomechanical fatigue testing machine
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Fig.2 Pieces of accuracy test
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Fig.4 DSC figure under different heating rates
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Fig.5 TG curves under different heating rates
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Fig. 6 Sintered sample under different laser powers
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Table 1 Accuracy test table

side thickness high angle circle center circle square hole square hole diameter  base
parameter
x ¥ x ¥ z R R, R, x ¥ x ¥ z
error/ % -0.58 -4.12 0.8 6.4 2.4 -4.4 -2.4 -2.13 -3.2  -5.1 -2.3 -3.1 15
average error/ % 2.1

TR b SLS AU PR T R SRS B 2. 19
H P 5 T 2 £ T Y 1B % oh T v
I ARG 0 o A A i, Vb s R 2,
B R ZE LR I SR 227 A B0 L B PR 1
TR RE I TR 45 . 356 B JR < i 1
S04 SIS BB LR IR b S R
15 SLS KEZE HERIFR A M AR (0 e B e, JE T -y S
JiE 5 e R L R AT 6T B, £ T
TR U TS AT, R A, O
R e PR 56 I 2 L G
SR PR R SR R T R
Sy J7 T R F MR R A R T T 5 i
) = BRI 25 — 5 T A8, 7T D3 3o 25 PR T 5
BT PR BLE 32 SRS, e ) 4 5 B 1 1
i
2.4 EEEHESHNEHEETERS
BRI A o =50 (S, F oy ROk 25
9.8 JIESRE, b HRETEIE b LR ) | TR A
SRR 98 012 2

Table 2 Result of flexural experiment

energy density/ average load/ bending strength/

(Jrmm=2 57" N MPa
0.020 1.0837 0.1734
0.0254 1.7754 0.2840
0.0292 1.8502 0.2963
0.0373 2.2750 0.3641
0.0445 3.0750 0.4925
0. 0521 3.1378 0. 5020
0.0563 3.5126 0.5620
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