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Collimation of LED light source based on freeform surface
LIU Guogiang, ZHAO Heng, HUA Dengxin, ZHANG Jia

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to improve the efficiency of LED lamps and the luminous efficiency of the
lighting system, a freeform surface lens design method is proposed. Based on the Lambertian in-
tensity distribution of LED, the data of the freeform surface of the total internal reflection is cal-
culated by MATLAB, with the obtained splines to import the SolidWorks to generate the 3D TIR
structure, and thus the rays passing through the TIR lens are traced by TracePro. The collima-
tion simulation results show that the energy utilization of the light source is above 90.5% , and

that the divergence angle of the beam is controlled within #=1. 9 degrees. The better collimation

and the higher energy utilization are obtained.
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Fig. 1 Schematic diagram of total internal reflection lens
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Fig. 2 Calculation of reflection surface of TIR lens
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dimensional diagram
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