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Selective laser sintering and its application to precision
casting process for ceramic models
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Abstract: Rapid prototyping technology for producing quickly and precisely metal molds is explored,
and the Selective Laser Sintering (SLS) is used to produce a high precision ceramic mold for precision
manufacturing. On the basis of orthogonal test and range analysis , the effects of process parameters
of SLS, including laser power, scan speed, scan spacing and layer thickness, on the dimensional accu-
racy of machining work-pieces are discussed and then the optimum parameters are determined. The
founder technique is used to replace the traditional removal of organic binders and to improve the pre-
cision manufacturing for the ceramic mold. The results show that the shrinkage of the work-piece size
is 2% under the conditions of the laser power of 25 W, scan speed of 2.0 m/s with a scan spacing of
0.19 mm and the layer thickness of 0. 25 mm. As the ceramic molding founder technique strips easily
and the ceramics after stripping has a smooth surface, its tensile strength has been 0. 361 MPa in
200°C roast. These data indicate that the combination of ceramic molding and precision casting has the
potential to produce rapid and precise castings.
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Fig.1 Flow chart of selective laser sintering tech-

nology
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Tab.1 Factors and levels of orthogonal experiments

ES
K Aot BHEAHE CHEE DHERE
YR/W o fE/mes ' Hi/mm & /mm
1 25 1.4 0.13 0.15
2 26.5 1.7 0.16 0. 20
3 28 2.0 0.19 0. 25

F2 EXRBHER

Tab. 2 Results of orthogonal experiments

[ = = | T =

K Rt/ W4
PIES H 1] 1 2R

e o #/ EE/ e/ R/ mm %

W mes ' mm mm

1 25 1.4 0.13 0.15  9.46 5.4
2 25 1.7 0.16 0.20 9.66 3.4
3 25 2.0 0.19  0.25 9.8 2

4 26.5 1.4 0.16 0.25 9.58 4.2
5 26.5 1.7 0.19 0.15  9.42 5.8
6 26.5 2.0 0.13 0.20 9.52 4.8
7 28 1.4 0.19 0.20 9.53 4.7
8 28 1.7 0.13 0.25 9.63 3.7
9 28 2.0 0.16 0.15  9.49 5.1
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() 2 U Ry 4 J2 T B > O Th R > HE R >
P, S RETZSH0T ot R
25 Wi HA S E R 2.0 m/s; H 0 FE
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Tab. 3 Range analysis of shrinkage

IS A B C D
K, 10. 8 14. 3 13.9 16. 3
K, 14. 8 12.9 12.7 12.9
K; 13.5 11.9 12.5 9.9
ky 3.6 4.8 4.6 5.4
ks 4.9 4.3 4.2 4.3
ks 4.5 4.0 4.2 3.3
R 1.3 0.8 0.4 2.1
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Fig. 2 SLS Prototype
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Fig. 3 SLS post-processed with wax
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Tab. 4 Volume fraction comparison of hydrolysis solu-

tion for ethyl silicate

MR 2B R K R R
37% 3.8% 58.6% 0.6%
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Fig. 4 Ceramic mold after stripping
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Fig. 6 Differential thermal analysis of boiled sample
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