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Cam Curve Design of Five Component Zoom Lens

HOU Guozhu'?, LYU Lijun’
(1. Industrial Technology Center, Shanghai Dianji University, Shanghai 201306, China
2. Department of Precision Mechanical Engineering, Shanghai University, Shanghai 200072, China)

Abstract: For better zoom effect, it is necessary to include superior zoom cam while designing zoom lens.
As the major tool for achieving superior zoom cam, cam curve design directly affects the final imaging
quality. In this work, we first categorized a projector lamp system into a five-component zoom structure.
Next, we transformed the lens material to SHOOT material, and set the zoom process into nine structures
using CODE V optical design software. The five-component zoom macro program was then run, and data
was obtained using thefive-component zoom lens. Finally, zoom lens cam curves were obtained using the PL
multiline command of AutoCAD. They were observed to exhibit a relatively small pressure angle and
specific locking force.
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x 1 g EEEER Table 1  Calculation data of cam curves
Cam curve lift Arc length of cam curve
Point Focal Object (X coordinates) /mm (Y coordinates)
number length/mm distance/mm Angle Radian
THI 8 THI12 THI16 THI2S | THI27 valuel® value(radian)

1 0.000 5000.000 18.622 14.735 4.690 15.747 | 9.466 0.4 0.259

2 202.020 5249.464 23.062 12.530 6.379 13.873 | 7.967 0.8 0.518

3 404.040 5492.807 27.317 10.416 7.997 12.078 | 6.530 1.2 0.777

4 606.061 5730.028 31.388 8.394 9.546 10.361 | 5.154 1.6 1.035

5 808.081 5961.126 35.276 6.463 11.024 8.722 | 3.841 2 1.294

6 1010.101 6186.104 38.980 4.624 12.433 7.162 | 2.589 24 1.553

7 1212.121 6404.959 42.499 2.876 13.771 5.681 1.399 2.8 1.812
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Cam curve lift Arc length of cam curve
Point Focal Object (X coordinates) /mm (Y coordinates)
number length/mm distance/mm Angle Radian
THI 8 THI12 THI16 THI25 THI27
value/® | value(radian)
95 18989.898 16222.115 —38.867 43.363 —17.139 40.830 28.364 38 24.592
96 19191.920 16897.928 —29.025 38.443 —13.385 36.556 25.057 38.4 24.851
97 19393.939 17612.627 —18.347 33.106 —9.312 31.920 21.468 38.8 25.109
98 19595.959 18367.211 —6.811 27.341 —4912 26.914 17.591 39.2 25.368
99 19797.980 19162.678 5.606 21.137 —0.177 21.527 13.419 39.6 25.627
100 20000.000 20000.000 18.926 14.482 4.903 15.751 8.943 40 25.886
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