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Simulation study of UV-LED curing heat dissipation based on finite element analysis
LIN Peng, LIU Xin
(School of Printing, Packaging Engineering and Digital Media Technology, Xi’an University of
Technology. Xi’an 710054, China)
Abstract: In order to solve the problem of poor heat dissipation performance of the UV-LED cu-
ring device, a finite element analysis of the heat dissipation structure of a UV-LED curing device
is carried out. The thermal resistance network from the LED array to the heat sink fins is estab-
lished, the control variable method is adopted to simulate the UV-LED heat sink, and the heat
dissipation comparison between plate-fin radiator and pin-fin radiator is made. The result shows
that the pin-fin radiator has a better heat dissipation performance. When the fin arrangement is 6
X18 and the thickness is 2 mm, the heat sink has the best heat dissipation performance. The
simulation experiment on curing device has a certain reference value in the design of high-power
UV-LED air-cooled radiator.
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Fig.1 Schematic diagram of the heat dissipation system
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Fig. 2 Radiator structure diagram
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Tab.1 Parameters of LED array, substrate and heat sink
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Fig. 3 UV-LED curing machine model
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Fig. 5 Temperature distribution diagram of the

cross section of the pin-fin radiator
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Fig. 6 Temperature distribution diagram of the

cross section of the plate-fin radiator
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Tab. 2 Parametric experimental simulation data
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