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Abstract: Since LEDs (light emitting diodes) have many advantages as a light source in vehicle headlamp, such as
good reliability, energy and space saving, and flexible headlamp design. On the other hand, the dependence of its
performance and life on temperature have great influence on its practical use. In this study, design and fabrication
of heat sink for vehicle LED headlamp were performed using thermally-conductive plastics. This study focused on
the effective heat sink structure with limited space in the vehicle LED headlamp. We designed two different
prototype of heat sink by thermal simulation using SolidWorks program, which had excellent temperature
characteristics. The different of heat fabricated by injection molding with
thermally-conductive plastics. The results showed that LED T, (junction temperature) of sample B (model 1) and

sample C (model I, 2) was below then 165T when applying the thermally-conductive plastics in heat sink of

two

prototype sink  were

vehicle LED headlamp.
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Fig. 1. Schematic diagram of low beam module for Vehicle
LED headlamp.
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Table 1. Specification of LED.

Predicted Product Performance 1,000 mA DC
Operation Case Temperature T.=25°C

Luminous flux (min) 1,120 Im
Luminous flux (min) 1,250 Im
Luminous intensity 390 cd
T_}'lll.l:‘g:ii:nrf;lsllir;z Bl
Table 2. Parameters applied in simulation.
Model name Properties
Heat sink material Al 6063-T5
LED package power 12 W
Convection coefficient 5 W/m*K
Ambient temperature 105°C

LED HZE A28 g7t MgHdolg 24
Hog st heat sink 7z AAE &3l
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Fig. 3. Temperature contour of various heat sink model for
ambient temperature at 105°C. (a) Temperature contour of
various type of heat sink and (b) various shapes of heat sink

used.
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Fig. 4. Various heat sink thermal simulation results at 105°C

and area of dissipation fin for each model.
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Fig. 8. Soldering point temperature measurement for the

various model 2 heat sink.
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Fig, 9. Calculated junction temperature using Eq.(1).
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