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Rapid prototyping process by neural network
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Abstract: To solve the problem of large deforming and poor accuracy of SLS product , the method of the artificial
neural network is applied in the study of selective laser sintering ( SLS) process. According to the feature of SLS,
the parameters of interest are layer thickness, hatch spacing, laser power, scan speed, work surroundings tempera-
ture, interval time and scanning mode. The neural network model on the relationship between the processing param-
eter and distortion, shrinkage ratio of the job was built. The calculation results of neural network model are in good

agreement with the experimental results, which indicating that the neural network model can analysis the relation-

ship quantitatively.
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Fig. 1 Schematic view of SLS process

1 —Scanning; 2 —Laser-beam; 3 —Roller;
4 —Chamber; 5 —Laser source; 6 —Part sintered power;

7 —Power; 8 —Elevator
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Fig. 2 Schematic view of SLS process parameters
1 —Scanning; 2 —Laser-beam; 3 —Hatch spacing;
4 —H atch width; 5 —Sintering layer; 6 —Oversinter;
7 —Sintered layer; 8 —Scan speed; 9 —Layer thickness
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“H” part(a) and “H-1” part(b) (mm)



%15 %5 3 W T, e LTMANG PR TS - 455 -
Input Hideen Output = wy(t)- nzﬂ”— (9)
layer(;) layer(/) layer(/ ) & Owy (1)

NFREE:
oE
wi(t+ 1) = wii(t) - Hm
OE
= wji(t)- MY, 5 o 10
wi(t) = M5, 50 (10

K4 Mot
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Table 1 Simulation results of ANN and experimental results

Part L W) o v ) o Shrinkage ratio/ % T otal distortion/ mm
No. mm W (mmes!) mm . C F " Experimental Simulation ~ Experimental Simulation
results results results results
1 0.10 8.0 1300 0.08 1 78 1 1.08 1.1049 1. 69 1.686 0
2" 0.16 8.0 1300 0.14 0 93 2 1.92 1.963 5 6.22 6.8150
3 0.10 12.0 3000 0.08 0 80 2 1.72 1.7449 3.58 3.5753
4 0.16 12.0 3000 0.14 1 93 1 1. 68 1.704 9 5.56 5.5550
5 0.12 11.5 1 800 0.10 2 93 2 0. 86 0.8849 2. 80 2.79517
6" 0.16 11.0 1 800 0.14 0 80 1 1.68 1.623 1 7.00 6.298 1
7 0.12 20.0 3000 0.10 0 93 1 1.08 1.1049 2.43 2.4252
8 0.16 20.0 3000 0.14 2 78 2 1. 66 1.684 9 3.23 3.2250
9 0.24 20.0 3000 0.14 0 93 2 1.30 1.3249 4.34 4.3346
10 0.24 20.0 3000 0.10 2 80 1 1.10 1.1249 3.89 3.8849
11 0.24 10.5 1 800 0.14 2 93 1 2.00 2.0249 8.10 8.094 8
12 0.24 10.0 1 800 0.10 0 78 2 1. 84 1.864 9 4.67 4.6650
13 0.24 14.5 3000 0.14 0 78 1 2.06 2.0849 7.69 7.6847
14 0.24 15.0 3000 0.08 1 93 2 1.18 1.204 9 3.01 3.004 4
15* 0.24 9.0 1300 0.14 1 80 2 2.10 2.376 1 6. 05 6.2957
16 0.24 8.5 1300 0.08 0 93 1 0.96 0.9849 4.70 4.6951
17 0.16 15.0 2 000 0.12 3 84 2 1.76 1.7849 3.43 3.4243
18 0.16 15.0 2 000 0.15 4 87 1 1.16 1.1849 4.31 4.3055
19 0.16 15.0 2 400 0.12 4 84 1 1. 46 1.4849 4.87 4.8653
20 0.16 15.0 2 400 0.15 3 87 2 2. 80 2.8249 7.14 7.1341
21 0.16 18.0 2 000 0.12 3 87 1 1.12 1. 1449 3.37 3.3649
22 0.16 18.0 2 000 0.15 4 84 2 1. 46 1.4849 2.08 2.0755
23 0.16 18.0 2 400 0.12 4 87 2 1.70 1.7249 2.52 2.5153
24" 0.16 18.0 2 400 0.15 3 84 1 1. 80 2.0275 5.36 5.1324
25 0.20 18.0 2 400 0.15 4 87 1 2.00 2.0249 4.93 4.9246
26 0.20 18.0 2 400 0.12 3 84 2 1.58 1.604 9 3.06 3.0554
27 0.20 18.0 2 000 0.15 3 87 2 1.48 1.504 9 2.16 2.1550
28 0.20 18.0 2 000 0.12 4 84 1 1.18 1.204 9 1.96 1.9556
29 0.20 15.0 2 400 0.15 4 84 2 2.52 2.5449 5.17 5.164 4
30 0.20 15.0 2 400 0.12 3 87 1 1. 46 1.4849 3.71 3.7054
31" 0.20 15.0 2 000 0.15 3 84 1 2.08 2.1682 4.56 4.405 8
32 0.20 15.0 2 000 0.12 4 87 2 1.08 1.1049 2.22 2.214 8
33" 0.20 12.5 2 000 0.10 0 95 1 1.62 1.556 2 3.10 3.2661
* —Testing sets.
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