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Design of lens for LED rear turn lamps of motor
vehicles based on nonimaging optics
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Abstract: A lens for a Light Emitting Diode (LED) rear turn lamp of motor vehicles is designed to increase
the accuracy of light distribution and energy efficiency of the lamp. According to the nonimaging optical princi-
ple and Snell’s law, the lens design is obtained by an iterative solution, and the height and the diameter of the
lens are 8. 32 mm and 12. 64 mm, respectively. By using the optical software TracePro, the LED and the lens
of rear turn lamp are traced and simulated. The results show that in a rectangular range from —80° to 80° in
the x direction and from —80° to 80° in the y direction, the luminous intensity is greater than 1. 6 ¢d. Moreo-
ver, in the rectangular range from —20°to 20°in the x direction and from —10°to 10°in the y direction, the
luminous intensity distribution is approximatly rectangular, and the luminous intensity of each test point meets
the requirements of GB17905-2008. The lens can control the LED light precisely, which is beneficial to im-
prove the performance of the light distribution and energy efficiency of the rear turn lamp.
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Fig.1 Luminous intensity distribution of rear turn lamp
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Fig.2  Minimum visible angle of rear turn lamp
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Fig.3  Structure of the lens
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Fig.4  Structure of collimator
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Fig.6 Calculation of curved surface 4
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Fig.7 Calculation of curved surfaces 5 and 6
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Fig.8 Three dimensional structure diagram of rear turn

lamp
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Tab.1 Luminous intensity of each test

point after simulation
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Fig. 9  Luminous intensity distribution simulation dia-

gram of rear turn lamp
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Tab.2 Comparison of two methods
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