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Study on Tensile Properties of Polyamide 12 produced
by Laser-based Additive Manufacturing Process
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Abstract The application of 3D printing technology is expanding due to the production of the
complex-shape parts and the one-step manufacturing process. Moreover, various technical solutions in
3D printing are emerging through continuous research and development. Representative technologies
include SLS technology, in which a desired area is sintered and laminated by irradiating a powder-type
material with a laser. In addition, high-performance engineering plastic parts are being manufactured
in increasing numbers. In this study, tensile specimens were fabricated from polyamide 12, a widely
available polymer, and the glass bead-reinforced polyamide 12. The specimen-build orientation was
divided into 0°, 45°, and 90° on the fabrication platform, and the tensile test temperature was -25C, 2
5T, and 60T. The test results showed that the tensile modulus of both materials decreases as the build
orientation becomes closer to 90°. In addition, the tensile strength of glass bead-reinforced PA12 showed
more dependence on the build orientation than PA12. In addition, the tensile modulus and tensile

strength decreased with increasing test temperature.
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Fig. 1. Schematic diagram of SLSI[6]
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Tensile properties of PA2200 (Test temperature -25°C)
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lensile properties of PA2200 (lest temperature 60°C)
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Fig. 3. Comparison of tensile modulus and tensile
strength of PA2200 according to build
orientation at test temperature of (a) -25T
(b) 25T and (c) 60T
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Tensile properties of PA2200 (Build orientation 90°)
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4. Comparison of tensile modulus and tensile

strength of PA2200 according to test
temperature with build orientation of (a) 0°

(b) 45° and (c) 90°

Fig.

Fig. 4°14%= PA2200 A1H9] IFAE Ao 7+
A& 7120 & sto] AP EE H|wste] HAJSH
Aok ALEA0] 235t PA12Y EAAL, RE AW A
ZeF 71208 25T oA 7FE =2 AP E e
Helth. AE2ET $71eE O 32 Fasked],
-25C djulste] 60TAA IgEgEC] AT 0°,
45°,90° A1H o= 7} 56.4%, 53%, 55% T4t
o} SRA|YE I 7|FE0 2 v Wt AYojAE -25T
olA 25CEE =T 7 HASIAAT, 60TA
£ 25CY At fARHAY F71RE 3 7R %
eI OE Wst S EHelth

Tensile properties of PA3200GF (Test temperature -25°C)

3000 50
& 2500 —_— . 40 ;5.
g 2000 G-, O 30§
% 1500 --e §
20
§ 1000 »
g —e— Tensile modulus 10 g
T 500 . T
= --0 - Tensile strength =
0 4]
0 45 90
Build orientation (°)
(a)
Tensile properties of PA3200GF (Test temperature 25°C)
3000 50
= ~
2500 =
% 40 &
» 2000 =
E e — — EDR)
€ 1500 =l — L] 3
g 20 &
o 1000 2
@ —e—Tensil dul [
é s00 enS} e modulus | %
= - -0 - Tensile strength =
0 4]
0 45 90

Build orientation (%)

(b



golA AZAx7I&R AW SYoh|E 12 AlHY AFEA IF

Tensile properties of PA3200GF (Test temperature 60°C)
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Fig. 5. Comparison of tensile modulus and tensile
strength of PA3200GF according to build
orientation at test temperature of (a) -25T
(b) 25C and (c) 60T
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