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Formation mechanism and inhibition method of reinforcing
black marks on phosphor screen
LI Shilong"?, YANG Wuli'?, SHI Feng'*, ZHANG Xiaohui'’, LI Yang'?

(1. Science and Technology on Low-Light-Level Night Vision Laboratory, Xi'an 710065, China; 2. Kunming Institute
of Physics, Kunming 650223, China)

Abstract: In order to solve the problem that black marks appear in the powder layer on phosphor screen of
low-light image intensifier duiring the process of reinforcing, the effects of ratation speed, time, concentration
of potassium silicate solution, and temperature on the reinforcement process were explored. As the rotation
speed increases, the time is aprropriately prolonged, the concentation potassium silicate solution decreases and
the temperature increases, the frequency of balck marks on the powder layer reduces. Based on this, the
reinforcement mechanism of powder layer on phosphor screen of low-light image intensifier is proposed,
which is mainly the process of centrifugal action overcoming the hydrogen bond between potassium silicate
and water molecules. Evaporation is a second factor, but can also be a major factor at high temperature. By
weaking the hydrogen bond and improving the reinforcement approaches, the reinforcement yied is
significantly improved, which verifies the rationality of the mechanism.

Key words: low-light-level image intensifier; phosphor screen; powder layer reinforcement; potassium silicate
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