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A Study on Tensile Strength of the Product According to
Humidity During 3D Printing Process

Song Yeon Lee’ and Yong Jeong Huh'"

*Mechatronics Engineering, Graduate School of Korea University of Technology and Education,
*TSchool of Mechatronics Engineering, Korea University of Technology and Education

ABSTRACT

Scaffolds protect the sensor in the body. Scaffolds are made of a bioabsorbable polymer. The polymer process is

sensitive to humidity. Inside of the 3D printer has been improved to control the humidity. Specimens were produced

by injection molding and 3D printer. 3D printed specimens were printed under various humidity conditions. We

measured tensile strength of the injection-molded specimen and tensile strength of the 3d printing specimen. We

compared tensile strength of the injection-molded specimen and tensile strength of the 3d printing specimen. Tensile

strength of the injection-molded specimen is 557 kgf/cni. We confirmed tensile strength of the specimen was highest

at 741 kgf/cn’ when the humidity was 10 %. We confirmed lower the humidity, higher tensile strength of the polymer

product.
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Table 1. Specific properties of the PLGA filament

No Specification Value
1 Lactic and glycolic ratio 80:20
2 Melting temperature 150-190 C
3 Glass transition temperature 60-80 C
4 Molecular weight 150,000 g/mol
5 Inherent viscosity 1.5-2.0dl/g
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Fig. 1. The ASTM D 638 test specimen standard.
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Table 2. The 3D printer specification used for test specimen

production
No Specification Value
1 X, Y axis control accuracy 10 /m
2 Z axis control accuracy 2.5 m
3 Air temperature control range 20-55 °C
4 Bed temperature control range 20-120 °C

Fig. 2. The 3D printer with humidity control.
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Fig. 3(a). The tensile strength test specimen made injection
molding

Fig. 3(b). The tensile strength test specimen made 3D
printing.
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Table 3. The UTM Specification
No Specification

1 Max weight
Test speed

Value
1,000 kgf
0.1 — 1,600 mm/min
0.5%

N8}

3 Measuring accuracy
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Fig. 5(a). The stress-strain curve the injection molding test

specimen.
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Fig. 5(b). The stress-strain curve of the 3d printing test
specimen.
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Table 4. The tensile strength of test specimen production
method and humidity
No | Production method(humidity) | Tensile strength

1 Injection molding 557 kgf/cnt

2 3D printing (10 %) 714 kgf/en

3 3D printing (20 %) 579 kgf/cn

4 3D printing (30 %) 492 ket/cn

5 3D printing (40 %) 417 ket/ent

6 3D printing (50 %) 354 kgf/en

7 3D printing (60 %) 317 kgf/en

8 3D printing (70 %) 281 kgf/cn

SE7F10 %Y u) AJHE] o1 et 714 kefen'= 71

ESET, GE7E 70 % T AIHE] Q1Y s 281 kel
2 71 e s slstork

o RNmu&a =i
Fig 6] A8 A2} ia} Sreof we Alde] QI 2
=S IR =AHI

Tensile strength
800
700
600

500

400

300

200

a

a
n

ection 3D Els]

2 2 &

Production methed
(Humidity)

molding :-mm; printing printing print !mg pr1r|r|:| printing printing
(10%) (20%) (30%) (40%) (50%) (609%) (70%)

Fig. 6. The tensile strength graph of test specimen production
method and humidity.
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