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Study on multi-wavelength laser radiation protection plastic
sandwich glass window material

Duan Qian, Liu Dajun, He Xingquan, Wang Lijie, Zou Ying
(Changchun Institute of Optics and Fechanics, Changchun, 130022)

Abstract: The preparing techniques of mult+ wavelength laser protection plastic, sandwich glass are
introduced in the paper. Its properties have been tested. The results indicate that this type of protection
material can obviously protect radiation from laser in UV, visible and infrared range with high visibility,
high stability and high ant+ laser ability.

Key words: laser protection plastic sandwich glass mult+ w avelength

[1~ 3]

) ; ,
’
2
’ ’
o 2
1 . GJB349. 12~ 88. : , 1988:7
2 s . : ,1995:3
3 . : 209 , 1999: 25
E * *
, L1972 5

1 1999-12-20 : 200108-20



438 2001 12
1
1.1
1, ,WC3 MAT
2+ 2+
; Fe , ) Fe
2 2 2 2
45C~ 1207C, 85 C,
Table 1 Composition of laser protection plastics wt%
methyl methacrylate methacrylic acid styrene  azobis isobutyroni tile tributyl pbosphate WC3 MAT
92.3 1.5 0.5 0.10 2.0 2.0 1.6
1.2
Nd YAG Q 1060nm , 15ns, KDP , 530nm
. KTP BBO . 350nm : LPE iv
) 15,
Nd YAG 3 , ,
o
Table 2 Summary of optical densities of the absomptive light bands of the laser pre-
2 tection plastic sandwich glass (thickness of specimens: 4. Omm)
applicable laser absorption light ~ optical density
2.1 type wavelength(nm)  wavelength (nm) (Dy)
excim er 200~ 400
Y AG ( triple frequency) 350
He-Cd 325, 442 200~ 540 > 5
2
Art 488,514
, UV-
Y AG( double frequency) 530
340 PE- semiconductor 780, 830
683 YAG 1060 780~ 1500 >5
2 Tm 1110
2
, 200 ~ CO, 10600 5300~ 20000 > 5
540nm, 780~ 1500nm, 5300
~ 20000nm 5 100t
b ) ;g 80 t
4 T ol
’ 2
2.2 g dof
E Ll
ol N . e
) 190 320 436 552 668 784 900 2000

wavelength ( nm)

U V-visible near infrared transmission spectrum

Fig. 1

of the laser protection plastic sandwich glass



25 6 439

2 2 2 2 2 2

, U V=340
, 1 , , 200~ 540nm, 780~ 1500nm
R ; 540~ 780nm s
78% , ,
2.3
Nd YAG Q 1060nm, 530nm, 350nm , ,
KDP, KTP BBO LPE- iv
) 3 )
5 5 , 5 ,
[4,5] , 4
200~ 1400nm 4
. ( 1) Q Table 3 Summary of laser transmission test data of the laser protection plastic scadwich ghss
’ Ins ~ (thickness of specimens: 4. Omm )
0. Ims, No. wavelength  import energy  export energy  laser transmissions  laser density
_ 5 (nm) (mJ) (1) (%1079 (Dy
10°7J, 350 11.20 0.10 8.93 5.05
2% 107 *J/ em’; (2 Q 1* 530 18. 45 0.13 7.05 5.15
, 1060 308 1.94 6.30 5.20
0.4ms ~ 10ms, 350 11.20 0.11 9.82 5.01
107 1J, 2" 530 18.45 0.13 7.05 5.15
_ 1060 308 1.99 6. 46 5.19
) 2% 1071/ 350 11.20 0.10 8.93 5.05
em’; (3) > 3# 1060 18.45 0.12 6. 50 5.19
0. 25s~ 10s, 1060 308 2.08 6.75 5.17
100W,
200W/ em?; (4) , > 3h, 100 'w,
2x 10" 'W/em® ., 5300~ 20000nm
2.4
3 350nm, 530nm, 1060nm 3 s 1
) 15 30 , 3 , 1Hz
, 50 , 100 , 15~ 20 , 2020 ,
) , 4 )
13 3 2020 , ,
, : 350nm ,
; 530nm R , s s

, ; 1060nm , ,

2 B
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Table 4 Summary of biological effect test of laser protection

wavelength

condition

imput energy

output energy

optical

damage condition of rabbit’ s eyes

(nm) density(J/ cm?) density(J/ em?)  density( D)
no protection dropsy and muddy arise in cornea
plastic sandw ich 6.82x 1073 6.82% 103 and crystalline
glass
350
with protection
plastic sandw ich 6.82x 10-3 5.94x 10- 8 5.06 as wsual
glass
no protection comeas appear dropsy, pigments
plastic sandw ich 7.78x% 1073 7.78x% 1073 of iris fall off, veins is not dstinct,
glass pupls  deform, retinas arke
530 oedema and hleeding
with protection
plastic san dwich 7.78x% 103 5.51% 10° 8 5.15 as usual
glass
no protection comeas are soaked and tissues
plastic sandw ich 0. 66 0. 66 drop, irises seep and bleed wnobv+
glass ously, but pupils deform on the
1060 eyeground retinas a little
with protection
plastic sandw ich 0. 66 4.26% 10~ © 5.19 as wsual
glass
2.5
Nd YAG Q 1 5ns, 1060nm ,
. 310m), f1.5mm , 1Hz 50 , ,
2
s 17. 5)/ em , f2mm,
2 2 2 2
2
572. 96]/ cm , , , s R
2 2 2

B

572. 96]/ em?,
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