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Optimization design method of cam curve for zoom lens

Chen Weining, Yang Hongtao, Liu Wei, Fan Zheyuan, Zhang Zhaohui,
Zhou Zuofeng, Liu Guangsen, Lei Yangjie, Zhu Qing

(Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: Zoom cam is a pivotal part used for driving every lens group in zoom lens, the design result
of cam curve is decisive importance for motion property and system precision as well as system imaging
in zoom system, therefore, zoom cam design is an important part of the zoom lens design, a fine cam
performance is the basic requirements to reach lens design of image quality goal and optical zoom
process. In order to design a excellent curve form to ensure the pressure angle was smaller, make the
process stability and movement smooth fluent, reduce the zoom systems driving moment, and ensure a
stability zoom imaging, in the cam design process, we constructed functions which were driving moments
of variable group and compensation group with their own pressure angle. Then, combination goal
optimization function was built, optimal values of variable group curve pressure angle and compensation
group curve pressure angle were optimized and calculated. Optimization results show that the cam drive
moment significantly reduces, and improve the overall performance of zoom cam is improved.
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Fig.1 Zoom lens optical system
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Relationship of cam rotation angle with EFL
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Tab.1 Design parameters of cam with 9 times

zoom optical system
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Tab.2 Comparison of equivalent driving moment
before and after optimization

Pressure angle of
variable curve ay/(°)

Cam equivalent driving
moment M/mNm

Before 25 9.88
optimization 35 10.6

After 28.74 7.23
optimization
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