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Study on Flexural Properties of Polyamide 12 according to
Temperature produced by Selective Laser Sintering
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Abstract The use of 3D printing (Additive Manufacturing) technology has expanded from initial model production
to the mass production of parts in the industrial field based on the continuous research and development of materials
and process technology. As a representative polymer material for 3D printing, the polyamide-based material, which
is one of the high-strength engineering plastics, is used mainly for manufacturing parts for automobiles because of
its light weight and durability. In this study, the specimens were fabricated using Selective Laser Sintering, which
has excellent mechanical properties, and the flexural characteristics were analyzed according to the temperature of the
two types of polyamide 12 and glass bead reinforced PA12 materials. The test specimens were prepared in the
directions of 0°, 45°, and 90° based on the work platform, and then subjected to a flexural test in three test
temperature environments of -25 °C, 25 °C, and 60 °C. As a result, PA12 had the maximum flexural strength in the
direction of 90° at -25 °C and 0° at 25 °C and 60 °C. The glass bead-reinforced PA12 exhibited maximum flexural
strength values at all test temperatures in the 0° fabrication direction. The tendency of the flexural strength changes
of the two materials was different due to the influence of the plane direction of the lamination layer depending on
the type of stress generated in the bending test.
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Fig. 1. Schematic diagram of SLS [10]



e oA

472 AF BeolvlE 12 AW LEY 2T B4 A7

2 EAA Al
2 AlF Aol
A 24 2
o} ol 9],
Ab 2216l oJ3) thFsiXITH10].
SLS 7o AZA +2Ee
et 7L FERES ARSI
3D ZHY 7] o= HEE HA7}
olgfgt o= 3l AF UFo] NEE A|»
ek
Xh:‘r G 310101@91

gk o]

x-y HH} 3
HolAk, 1 o

weh o] 54

E :

i

o
)
s

45°

Structure building direction

” o
[

Build orientation 0°

N

| %I\

Fig. 2. Orientation of layers

2.2 ZI2AE

PA12 227] E=54% I317] 93k Al
Al A2 v s gl st ZetaEe] 234
E J+74¢] ASTM D790[11]& whatct.

Al F7)5E 127x12.7%6.4 mmeo|v 33 73] A
Ae AAH 7HAL AlE FA] 16v9] 102.4 mmE,

a8 A2 =Y ) £5E 2 mm/minl 2 A A
st

ERRlii
SR HRE ALt

_Q_
=

H X
T':

T AN

et 2ol A1)

e of
&
i
m|J
ol

321

o; = 3PL/2bd” (1

, L& AAT A (mm), b=
d= A9 FA(mm)E 9|
I 2 Al 2715 skl

=

L2 L2 ——
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Flexural properties of PA2200 (Test temperature -25C)
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Fig. 4. Mean value and standard deviation of flexural
modulus and flexural strength of PA2200 at test
temperature of (a) -25 C (b) 25 C and (c) 60 C
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Flexural properties of PA3200GF (Build orientation 90°)
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