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Design of a new uniform light squamous reflective cup
system based on Zemax
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XU Zhimou, ZHANG Xueming
(School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to further optimize the traditional reflective cup for uniform light, anti-glare and
other aspects of the problem, a new reflective cup based on Zemax is designed. The simulation
results for using the squamous reflective cup show that the maximum light intensity at the front 25 m
of the reflective cup is 234 Ix, and the light intensity at the center HV point is greater than 0.80 E,,,,,.
All indicators meet the requirements of the national standard GB 25991 —2010 automotive
headlamps with LED sources. The squamous reflective cup can also combine with the micro-lens
array. While meeting national standards, the spot energy is more uniform. The central area of light
intensity has been further reduced, and the spot edge transition is more smooth. The effect of
preventing glare from high beam is better. The system can be widely used in automobile headlamp.
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Fig. 1 Schematic diagram of light squamous reflector
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Fig. 2 Schematic diagram of axial for the light squamous

reflector
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Fig.3 Light distribution screen
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Tab.1 Illumination limitation
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Tab. 2 Design requirements of automobile
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Fig.5 3D model of common reflector
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Fig. 6 Pseudo-color incoherent illuminance of rectangular

detector of common reflector at 25 m
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Tab. 3 Illumination value of each test
point of reflector
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Fig. 7 3D model of squamous reflector
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Fig. 8 Pseudo-color incoherent illuminance of rectangular

I o X R /Ix detector of squamous reflector at 25 m
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Fig. 9 Optical characteristics of parallel rays passing through a
microlens array
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Fig. 10 3D layout of the squamous reflector and

micro-lens array
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Fig. 11 Pseudo-color incoherent illumination map of a

rectangular detector at 25 m in a squamous reflector with a

micro-lens array
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Fig. 12 Pseudo-color incoherent illumination map of the

rectangular detector at 25 m after the microlens radius was
changed to 10 mm
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Fig. 13 Pseudo-color incoherent illumination map of the

rectangular detector at 25 m after the number of micro-lens
arrays was changed to 13 multiplied by 11
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