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A Study on Manufacturing Problem Solving of Scaffold with
Pore Using 3SC Practical TRIZ and Machine Learning

Song-Yeon Lee’ and Yong Jeong Huh™"

“Mechatronics Engineering, Graduate School of Korea University of Technology and Education,

**TDepartment of Mechatronics Engineering Korea University of Technology and Education

ABSTRACT

In this paper, we have analyzed manufacturing problems of the scaffold with pores using FDM 3D printer and

PLGA. We suggested the solutions using 3SC practical TRIZ. We selected the final solution used machine learning.

We reduced number of experiments using most influential factor after analysis print factors. We printed the scaffold

and measured pore size. We created the regression model using python tensorflow. The print condition data of

measured pore size was used as training data . We predicted the pore size of printed condition using regression model.

We printed the scaffold using the predicted the print condition data. We quantitatively compare the predicted scaffold

pore size data and the measured scaffold pore size data. We got satisfactory result.

Key Words : 3D Printer, Machine Learning, Regression, Scaffold, TRIZ
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Fig. 1. Scaffold used in the experiment.
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Table 1. Resource analysis for making scaffold with pore

System Attribute

Nozzle temperature

Bed temperature
Fill density
Print speed

Tool : Print factor

Discharge pressure
Regulate factor
Regulate level

Action : Regulate

Object : Pore

W ATAAA

715 A71E % 7FsE 3l mde AT o
yroko FHz)| G} st WAl 2y 7)uke] ma)

< ol g3ty ZHaE AF 3149 715 4
Al 519 2l AT 4 Qloks Aol Qlck

]_T’_

ﬂ-!

+

4. HY HIE 0|8e 7|8 27| G

41 HAl MY

HAl 2 =44 vloleE AFETL et 24
gtk 28 fES mEdte] 4SS Aste A
ojujgith AAE L5 ol gste] £, 39, A
2 5ol 7Hssith & =RoAE 7120 Adgele R
7P 4 Qe Qglnt AEiste) Ade] £5 243}
ek S48 AFo & JAFANAAE At AHgH
ARt 214& ik dlole R ARgetylth 1Eja dhola
AR SEE glo|BeE|E olgate] 43 37 nd
< AAskelck

Fig 4= glo] BINZ2 92 A2E AF 39S o] &

sfol 9] Reg Aok BHE EASck

Fig. 4. Regression model using python tensorflow.
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Fig. 5. Flowchart for prediction of pore size.
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Table 2. Most influential factor and levels

Level
1Level 2Level 3Level
Print factor
Fill 70 % 75 % 80 %
density
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Table 4. Predicted pore size used 3 level fill density

Parameter Fill Predicted

Level density pore size
1 level 70% 430 pm

2 Level 75% 400 pm

3 Level 80% 350 um
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Table 5. Predicted pore size and measured pore size

Fill Predicted Measured
density pore size pore size
70 % 430 um 433 um
71 % 422 um 425 um
72 % 414 um 417 um
73 % 406 um 408 um
74 % 398 um 399 um
75 % 390 pm 392 um
76 % 382 um 380 um
77 % 374 um 376 um
78 % 366 um 363 um
79 % 358 um 355 um
80 % 350 um 349 um
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