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DESIGN QUESTIONS

15.D1 (a) Several advantages of using transparent polymeric materials for eyeglass lenses are: they have
relatively low densities, and, therefore, are light in weight; they are relatively easy to grind to have the desired
contours; they are less likely to shatter than are glass lenses; wraparound lenses for protection during sports
activities are possible; and they filter out more ultraviolet radiation than do glass lenses.

The principal disadvantage of these types of lenses is that some are relatively soft and are easily scratched
(although antiscratch coatings may be applied). Plastic lenses are not as mechanically stable as glass, and, therefore,
are not as precise optically.

(b) Some of the properties that are important for polymer lens materials are: they should be relatively hard
in order to resist scratching; they must be impact resistant; they should be shatter resistant; they must have a
relatively high index of refraction such that thin lenses may be ground for very nearsighted people; and they should
absorb significant proportions of all types of ultraviolet radiation, which radiation can do damage to the eye tissues.

(c) Of those polymers discussed in this chapter and Chapter 4, likely lens candidates are polystyrene,
poly(methyl methacrylate), and polycarbonate; these three materials are not easily crystallized, and, therefore, are
normally transparent. Upon consultation of their fracture toughnesses (Table B.5 in Appendix B), polycarbonate is
the most superior of the three.

Commercially, the two plastic lens materials of choice are polycarbonate and allyl diglycol carbonate
(having the trade name CR-39). Polycarbonate is very impact resistant, but not as hard as CR-39. Furthermore, PC

comes in both normal and high refractive-index grades.
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