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A Study on Prediction Model of Scaffold Pore Size
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ABSTRACT

In this paper, We used the regression model of machine learning for improve the print quantity problem when
which print scaffold with 400 /m pore using FDM 3d printer. We have difficult to experiment with changing all
factors in the field. So we reduced print quantity by selected two factors that most impact the pore size. We printed

and measured scaffold 5 times under same conditions. We created regression model using scaffold pore size and print
conditions. We predicted pore size of untested print condition using the regression model. After print scaffold with
400 /m pore, we printed scaffold 5 times under same conditions. We compare the predicted scaffold pore size and
the measured scaffold pore size. We confirmed that error is less than 1 % and we verified the results quantitatively.
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Table 1. Factors and levels used scaffold manufacturing

No terEI;leiltcure tem;}?eer(inue Fill density | Output speed | Discharge
1 171 C 32°C 71 % 1 mm/s 82%
2 172 C 34 C 72% 2 mm/s 84 %
3 173 C 36 C 73 % 3 mm/s 86 %
4 174 C 38 C 74 % 4 mm/s 88 %
5 175 C 40 C 75 % 5 mm/s 90 %
6 176 C 42 C 76 % 6 mm/s 92 %
7 177 C 44 C 77 % 7 mm/s 94 %
8 178 C 46 C 78 % 8 mm/s 96 %
9 179 C 48 C 79 % 9 mm/s 98 %
10 | 180 C 50 C 80 % 10 mm/s 100 %
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Fig. 1. 3D printer used scaffold manufacturing.
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Fig. 2. Scaffold used measure pore size.
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Table 3. Cost, weight, bias based training quantity

Fglrlaall?tllrtls Cost Weight Bias

0 4.55412¢ 23432815 205.38452
500 3.84842¢ 513.81321 197.57534
1000 2.73815¢ 624.32184 152.24895
1500 2.72185¢ 625.75328 151.84328
2000 2.71862¢ 625.91327 151.68462
2500 2.71862¢ 625.91327 151.68462
3000 2.71862¢ 625.91327 151.68462
3500 2.71862¢ 625.91327 151.68462
4000 2.71862¢ 625.91327 151.68462
4500 2.71862¢ 625.91327 151.68462
5000 2.71862¢ 625.91327 151.68462
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Table 4. Predicted pore size used 3 levels fill density

Fill density Output speed Pore size
71 % 3 mm/s 398 um
71 % 5 mm/s 408 um
71 % 7 mm/s 418 um
75 % 3 mm/s 390 um
75 % S mm/s 400 pm
75 % 7 mm/s 410 pm
79 % 3 mm/s 403 um
79 % 5 mm/s 392 um
79 % 7 mm/s 382 um
Pore size
420 N S
30 | I 79%
360 |
340 = 75%
1 Fill density
5 T 71%
Output speed 9

Fig. 6. Measured pore size based print factors.
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Fig. 7. Scaffold printing using 3d printer.
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Table 5. Predicted pore size and measured pore size.

Fill density | Output speed gfrii;tzg ¥§$§§:
71 % 3 mm/s 398 um 395 um
71 % 5 mm/s 408 pm 406 um
71 % 7 mm/s 418 um 420 um
75 % 3 mm/s 390 um 392 um
75 % S mm/s 400 pm 401 um
75 % 7 mm/s 410 pm 411 um
79 % 3 mm/s 403 pm 405 um
79 % 5 mm/s 392 um 393 um
79 % 7 mm/s 382 um 385 um
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