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Abstract: Because of the development of LED technology, products due to high output and compact, the

material with high thermal conductivity has been developed. Now that heat radiating part of the LED

lamp is currently used for die casting of aluminum. The development of aluminum with excellent thermal

conductivity is required. In this study, we measured the thermal properties and compared them while we

produced the alloy by changing the component of die casting aluminum. From this study, the thermal

conductivity and thermal resistance of the developed alloy were superior to die casting aluminum.
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Fig. 1. Procedure of finding thermal resistance using
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Fig. 2. Cumulative structure functions and Differential

structure functions of LED chip.
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Fig. 3. Al-alloy for measuring thermal resistance.
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Fig. 5. Measured thermal resistance of Al-alloy.

Table 2. Thermal resistance of Al alloys.

Alloy 1 2 3 4 ADCI12
Thermal
resistance 13.97 14.14 14.17 14.52 15.44
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Fig. 6. Measured junction temperature of Al-alloy.
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Table 3. Measured
alloys.

specific heat and density of Al
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Alloy 1 2 3 4 ADC12

Specific
heat [J/g-K] 0.89 0.89 0.88 0.89 0.95
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Fig. 7. Measured thermal diffusivity of Al-alloy.
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Table 4. Thermal conductivity of Al alloys.

Alloy 1 2 3 4 ADC12

Thermal
conductivity
[W/m-K]

1988 1929 1931 1809 1247

=)

9 [mr/s]7} 2 83.36 [mi/s]e] AL Z 714 &=
gelstdnt. MeE 5 Alloy-29F Alloy-39]
T Aol 039 [mi/s]2 2 xpo]E Holx &
, Alloy-4v= @8t =7t 7557 [mi/s]2 A=
7S 9 A SAEHAAR, ADCI2 e RUE
30 [m/s]7b =k,

A

~

R Lot o
¢

N ooy X2 2

F 400 e}
180 [W/m-K]o]%
o7 ADCI2 &3¢ dA=ES 1247 [W/m-KlRth
. 53] Alloy-19] d¥%=%E ADCI2 ol
Hlel 741 [Wm-KI7F =& 1988 [W/m'Kle g ey
At dHEgo ®3 ADC

O 2~ =]
-3t

|
12 &8 562 [WmKlel =4 =459, 4572
g BF 58 dAREE JRE AE At

LED-Module& thermal pad®
0.7 [Al9] AFE A7}s1H

2000

I [
— Alloy-1
——Alloy-2
1950 — Alloy-3 ||
—_ ——Alloy-4
E
= 1900
=
20N
S 1850 k
s \
E
3 \\"-'-n.._
1800 s
[
1750
0 60 120 180 240 300 360 420 480 540

Time [10s]

Fig. 8. Measured lumen maintenance of Al-alloy.
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