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A study on the fabrication of lightweight composite materials for heat

dissipation using CNT and Al powder with injection molding for vehicle
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(Received August 27, 2019 / Revised September 26, 2019 / Accepted September 30, 2019)

Abstract: In this study, a study was carried out that could effectively produce a heat dissipation effect on plastic materials.
Using carbon nanotube (CNT), aluminum powder and plastic, the material properties were tested in 2 cases of
compounding ratio. The test sample mold was designed and constructed prior to the experiment. The experiments include
tensile strength, elongation rate, flexural strength, flexural elasticity rate, eye-jaw impact strength, gravity and thermal
conductivity. Results from 60% and 70% mixture of aluminium to plastic were tested, and a 10% less combined result
was a relatively good property. For research purposes, the heat dissipation effect and light weighting obtained a good

measure when the combined amount of Al was 60%.
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Fig. 1 CNT+ALP process
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Fig. 2 The test sample mold

Fig. 3 The test sample
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Table 1 Carbon Nano Tube(CF+AIP 60%) the result of anexperiment

Testing method
Test Item Unit Testing method Result
tensile strength MPa ASTM D638-14(°) 68.1
coefficient of % ASTM D638-14() 0.9
extension
flexural rigidity | MPa | ASTM D790-17() | 106
flexural modulus GPa ASTM D790-17(*) 945
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conductivity W/mK ASTM 1461-13 1.61
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conductivity W/mK ASTM 1461-13 1.35
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How uEHTh

2) AlPdEe] A Ase] A wivke
ol® 7] 98] 72+ 7+ AIP60% , AIPT0%S H]al
A3 09% — 1.9% = e FA7F S7keh= A
B otk S AP §Ho] =55 Aol Tt st

o WAl v k2 al AT JEnIgin,

A

oL

A

A o
o 2 ne

3) FRAEE ARE I o FREe A8
A ek $ee] s} w5 24k

HhHo 2 AIP60% 106MPa — AIP70% 102MPa =

gl whe Aaelo] 2asis
4 FFEIES FHY Load AV 2]

24 F7ke] 718715 7R ALbeld gs 9l
3FaL AP 60% 9.45GPa ,AIP 70% 8.94GPa & A]s o]
GTs MFEHIAA 9 o] FUHUTE & F
)]

7l A k] = S
ﬂ}i AIP 70%< ™ 53
J/m, AIP 60% ¥ = 28 Jm ¢] =4 ﬁEL}E o= A
HdAvte}l v2A FAAHLS A Ao]=, AP
60% 7} AIP 70%X.t} ofo]l &= PE7} Ll

=7
’6‘ ua



o)
=

Atk

-
6) HIZS AP 60% 1.78, AIP 70% 1.922 A|Ho]
AIP 70% 718198 w B} AP 60% H718kS
uf 7b g1 Aol ekt A PES
AR A FAlS) AR QS u] B BIE
F gtk

7) GAEEE

3]
=
]

TEE 25T ¢ 200C F 7 o=
A8 3F4 I AIP 60%<}F AIP 70%1 4] AlPe] 3hefo]
TS dARLT) Yolx|=

=2 A
Aol ¥ ALe 98

m CCarbon Nano Tube(CF+AIP40%) the

106 407 result of anexperiment

945894
19
o 22

Az =R 5

m Carbon Nano Tube(CF+AIP70%) the
result of anexperiment

‘ 178192 u,ﬂ?‘l 135104
\

68.1 45

I 0.9

i

s

2,
oEL S m{n
é o oX ox

Al el *}Eokﬂ

60% =33S ul of
M HA3L 60% EFaIS

M 54717k e

Tl

0%s &%

el

=
=

%2?% %ﬂ’ﬁEFJ} <7t A

ey
m
=]
\D
°\°
!
:\%

m—ﬁg

Ir
o,
H
oy
I

off

4) AP 60% A7F Al 1.78, AIP 70% E7F Al 1.92
= H]Fo] stk P%o] AIP 70% H7Fat<
u Bk AIP 60% 71t w 7}@94;}%}% A

ojth, FERI 9l 4l /\xﬂ,] 7% 3}1,}; “7
FspPs AsAt ‘r%{r s OME‘r 7
e dew 8},—‘:-

1) Nguyen Tran Huu Duc, Chi-Vinh Ngo, Hoang Van
Tho, Young-Jin Yum, Doo-Man Chun “Fabrication
of Light Weight Composite using Carbon
Nannotube (CNT) and Carbon Fiber for
Automotive Applications”, The Korean Society of
Mechanical Engineers Chunchu Science Contest pp.
150-151, 2014.4.

2) Chang Hun Yun, Heon Sang Lee, “‘Carbon nanotube
(CNT) composite material”, polymer science and
technology 18(1) pp. 4-7, 2007.2.

3) Oh Geun Hoon “Effects of applied electrical current
on mechanical characteristics of aluminum-carbon
fiber composite processed by stir casting”’, Graduate
School of Korea University, New Material
Engineering Department pp. 2-6, 2017.2.

4) S. lijima, Nature 354, 56-8, 1991.



ArENY

1o

S8t

()

CNT & Al PowderE 0%t

ZHNE M 017

5) Byung Gil Min, “R&D Trend of CNT/Polymer
Nanocomposites”, The Polymer Society Of Korea
176-188 p. 13, 2005.4.

6) Young-Tae Cho, Choong-Ho Lee “Performance

Evaluation of Heat Radiant for 50W LED by the
CNT Thermal Interface Material”, Journal of the
Korean Society of Manufacturing Process
Engineers, Vol.13 No.6, pp. 23-29, 2014.12.



