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Abstract

RP(Rapid Prototyping) technology is gaining its popularity in building a prototype in all industries.
SLS(Slective Laser Sintering) is one of RP technologies, which is focused on tooling processes as well
as three dimension solid model. There are several factors, the length and the cross-sectional area of a
part, that have an effect on build setup in SLS process. In this paper, the computation on geometrical
relationship is used to slice STL file and to estimate these factors. Based on these values, the build
setup parameters such as the heating temperature, the laser power, and the powder cartridge feed rate
are determined by neural network approaches. The test results show that the computation time is saved
and the neural network approach is able to apply to get the optimal parameters of build process within

an acceptable error rate.
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Fig. 1 SLS process
Table 1 Problems by build factors
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Fig. 5 Closed loop detection in slicing

Slice No. ##
SOL - Start Of Loop
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Fig. 6 Slicing file list
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Table 2 Build parameters in SLS

< 187.7C~1887C
+ 0.1 unit

«3.1~3.5 Watt
- 0.1 unit

- 0.18~0.25
- 0.01 unit

Heater
Temperature

Laser
power

Catridge
feed

Fig. 9 Designed neural Network structure
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Table 3 Training input data
Input variable Referenced output variable
Length Area Temp. Laser
(mm) (mm?) Feed (©) (Watt)
28.90 41.30 0.19 188.70 3.40
39.80 288.90 0.20 188.60 3.30
59.20 1842.70 0.20 188.50 3.20
72.90 2995.60 0.20 188.40 3.20
118.40 8634.50 0.20 188.40 3.20
169.20 10886.50 0.21 188.30 3.20
185.10 12618.90 0.22 188.30 3.20
218.20 15789.30 0.23 188.20 3.10
249.20 19401.40 0.24 188.00 3.10
263.00 19458.10 0.25 188.00 3.10

* Infomation on &

_croas secion” |

Fig. 10 Schematic diagram of S/W
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Table 4 Network responses on the desired data set
Input
, Desired output variables(Vges) Network output variables(Vo) Ratio (Va/Vies)
variables
Length Area Temp. Laser Temp. Laser
(mm) (mmz) Feed Temp. (T) |Laser (Watt) Feed ) (Watt) Feed ) (Wat)
172 84.6 0.18 188.7 34 0.191 188.69 3.34 1.06 1.00 0.98
433 334.6 0.20 188.6 33 0.199 188.57 3.20 1.00 1.00 0.97
67.7 868.1 0.20 188.5 32 0.201 188.53 3.19 1.01 1.00 1.00
97.3 1931.7 0.20 188.5 32 0.203 188.48 3.19 1.02 1.00 1.00
133.8 4541.8 0.20 188.4 32 0.209 188.40 3.20 1.00 1.00 1.00
157.9 7416.6 0.21 188.4 32 0.219 188.36 3.20 1.04 1.00 1.00
176.8 9557.1 0.21 188.4 3.2 0.227 188.32 321 1.08 1.00 1.00
2024 13448.9 0.23 188.2 3.2 0.230 188.23 3.18 1.00 1.00 0.99
242.0 17511.5 0.24 188.1 3.1 0.242 188.07 3.10 1.01 1.00 1.00
258.6 20989.3 0.24 187.8 3.1 0.240 187.92 3.10 1.00 1.00 1.00
Table 5 Weight matrix and biases
Weight matrix
Layer .Node. Wi (i : Preceeding)
i i 1 2 3 4
From | 2.002 |-35.536] 0.406 | 4.516
input to
hidden 2 0.604 | -3.788 | -9.548 {-36.248
1 -7.366 | -2.003 | -3.825 | -4.436
\ From 15 1.811 | -4412 | 7.634 | -1.819
RER = B hidden to
Fig. 11 Configuration of sliced part hidden 3 3587 | -5.965 | 0371 | -0.193
4 -1.956 {-10.043} 4.036 | -9.981
Time , 1 -7.550 { 3.958 | 5.147 1.759
(sec) 1 From
vs | ) commerciay S/W__1 hidden to! 2 -2.866 | -9.379 | -1.610 | 1.659
_ Developed S/W
s ’ ouput | 3 -4.085 | 5.585 | 1.320 | 0.440
14
97 Biases
Layer
34 Y 1 3 4
1.34 Node
THacot_ Hidden 1 -0.293 0.523 -11.057 7.747
A(186)  B(816)  C(4186) numbee, ;- |
Hidden 2 1428 -11.978 2.053 8.266
Fig. 12 Comparison of time to slicing Output -22.882 | -3.352 2.534
Fig. 2¥ H&d &l dasez A oA, 2uE AAsA Zdlo]la IS
¢ Zzael gEold S5 AT Hats Yx A= ARS 2AA0
STL View 7.09 &&to]4 £E& vjug Zlojtk STL View 7.08.th ¢k 1.5ujolA] 2u)7}=] w2
geo)d =9 vae dojsd A &7 solo)y &2 AQrh Lakold Are JE
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