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Table 1 Composition of laser protection plastics (wt-% )

methyl methacrylate styrene | methacrylic acid | dibutyl phthalate azo bis iso butyronitrile 6 | vis
(FIENIERRIPEE) | (RLM) | (aTIENIGR) (BEWHRTE)  (MERTH)
90. 85 0.5 2 2 0.15 3 1.5
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Fig. 1 Experimental arrangement for study of rabbit’

s eyes under radiation from a frequency-ripled
NdYAG laser
I: HeNe laser: 20 Nd ~YAG laser: 3: 1060 nm medium
film: 4 KDP; 5: 1060 nm attenuator; 6: KTP: 7: BBO; 8:
350 nm filter: 90 spectroscope:  10: laser powermeter:
11: sample; 12: diaphragm: 13: reflection mirror;

14: rabbit’s eves; 15: eyeground camera
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Table 2 Summary of optical densities of the protective laser bands of the laser protection plastics

( thickness of specimens: 3 mm)

type of lasers wavelength (nm) optical density (Dy) type of lasers wavelength (nm) optical density (D)
utraviolet 200~ 300 > 4 cd* 441 > 4
waveband Art 514, 488 > 4
Ne-Cd 325 > 4 YAG (double 530 > 4
Ne-N 332,337 > 4 frequency)

YAG (triple 350 > 4 YAG 1060 > 4
frequency) Tm 1110 > 4
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Table 3 Summary of laser transmission test data of the laser protection plastics ( thickness of specimens: 3 mm)

No | wavelength (nm) import energy (mJ]) export energy (pJ) laser transmissions laser density (D»)
350 9.0 0.42 4.67X10° 4. 33
I 530 16 0.18 1.13X10°° 4. 88
1060 204 3. 00 1.47X10°° 4. 83
350 9.0 0. 40 4.44X10°° 4.35
2" 530 16 0. 20 1.25%10° 4. 90
1060 204 3. 30 1.62X%10°° 4.79
350 9.0 0.43 4.78X10° 4,32
3 530 16 0. 14 8.76X10° 5.05
1060 204 3.50 1.72X10° 4.76
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Table 4 Summary of livingthings effect test of laser protection

wavelength condition imput energy outpul energ damage condition of
{nm) ' density (J/em”)  density (J/em”) rabbit s eyes
no orotection plastics 7 62%10°° 7. 62X 10°° dropsy and muddy arise in cornea
350 I ' p ) ) and crystalline
with protection plastics 7.62X10° 3.48X 1077 as usual

pale. dropsy and tissue soak arise
in shone corneas of external eves,
heavier tissues are stripped. pig-
. . -3 -3 ments of irises drop, veins are
no protection plastics 9.68X 10 9.68X 10 arop.

530 not clear, pupils become de-
formed, forehouse bleeds and
seeps retinas of internal eyes
show dropsy and seepage

. . . _3 _7
with protection plastics 9.68X10 1. 14X10 as usual

corneas change obviously and
arise oedema soak., moreover tis—
sues drop, irises bleeding and
seep unobviously but pupils be-
come deformed, retinas on the
eyeground seep a little

with protection plastics 0. 68 9.58x 10 ° as usual

1060 no protection plastics 0. 68 0. 68
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Fig. 3 Comparison of transmission of the laser pro- Fig. 4 Comparison of transmission of the laser protec-
tection plastic before and after outdoor tion plastic before and alter Xenon tester outdoor
exposure test (one year) exposure test (50C, RH70%. 6000 W. 200 h)
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Table 5 Property of laser protection plastics

[ -

property test method units value
density GB1033-70 a/em’ 1. 183
water ahsorption GB1034-70 e =0. 38
charpy impact strength (unnotch) GB1034-79 kJ/m’ 16. 2
Brinell hardness GB339882 kgfm m* 57
coeffcient of linear thermal expansion GB1036-70 1/C 7X10°°
heat deflection temperature under load GB1634-79 T 102
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Study on Multiwavelength Laser Radiation Protection Plastics

Duan Qian  Wang Lijie Zou Ying Zhang Yinong
( Changchun Institute of Optics and Fine Mechanics, Changchun 130022)

Abstract In this paper, the composition, properties, and preparation techniques of multiwave-
length laser protection plasties are studied. The test of laser protection indicates this kind of plas-
tics have excellent visibility and can well protect radiation injery from lasers in UV, visible and in-
frared ranges.
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