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Analysis of Relationship between Surface Error and Optical Power of PAL

LIU Zhi-ying, TIAN Yu, LI Dan, XUE Chang-xi, LI Chuang
(Changchun University of Science and Technology, School of Electro-Optical Engineering , Changchun 130022, China)

Abstract: The progressive addition lenses have been used widely applied, because its advantages can meet
the requirements of distant and near vision at both time. The basic structure, design and evaluation
method of progressive addition lenses are introduced in this paper. The relationship between surface error
and optical power of progressive addition lenses is analyzed. The relationship equations are derived from
the surface equation and sphere equation. Based on the national glasses fabrication standard that the
difference between practical optical power and nominal designed value should be less than 0. 1D during the
lens effective area, A progressive addition lenses example with 2. 0D addition (6. 0D~ 8. 0D) was
designed, evaluated and surface error tolerance analyzed. After fabrication with given surface error, the
optical power difference is calculated correspondingly. It is shown that the simulation result is consistent
with the solution of relationship equations. The relationship model provides theoretical basis for the
surface precision during lens fabrication process.
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Fig. 7 Surface error distribution along with X-direction Fig. 8 Surface error distribution along with Y-direction
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Table 1 Surface error data of the sensible position(unit: mm)

X

—1.5 —0.5 0.5 L5 2.5

Y
—2.5  —0.025 —0.007  0.007 0.017 0.027
—1.5 —0.024 —0.007  0.006 0.017 0.025
—0.5 —0.024 —0.007  0.006 0.016 0.025
0.5  —0.024 —0.007  0.006 0.016 0.025
1.5 —0.024 —0.007  0.006 0.017 0.025
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