% 29% 4 sH #
20054F 10 H

ot B R
LASER TECHNOLOGY

Vol 29,Na 5
October, 2005

OO0 : 1001-3806 (2005) 05-0452-03

HiE NN NE ..

TR AL
(L o TR VEAR PSRRI S 6210002 PN A WOLHISR L BRRR HLAR 610064)

O0: ET =4Ep SR STTRRASRIE N ) 47248051 0HE 7 200 IIEEROER @K 1 315um )5 T 1 E 40 &
F 3 B2 AT RN 7 09 70 A A BTS2 DAY SO G 3 8um ) I SBT3 B2 AR AN 7 B9 7 A1 AL
Ao R =HEABRITTER BUERI T SR BOCAE T DURPRE ™ AR BRI 1) 22280 R SR T TTAF A 13 LR A0,
XCHR P MEITAGR L T 2% o IR BOCRERISORCR RO 78 58 1 5 7017 B 23 [ A K st A 7 1

PR, o

OO0 : FOEEF  SREOE DB E O LY 2 R

OOO0O0: TN248 ooood: A

Thermmal deformation of optical windows irrad ated byhigh power laser beam

WANG W ei-ping’, TAN Fu-li, LUB ai-tla’
(1 Institute of Fluid Physics, CAEP, M ianyang 621900, China; 2 Institute of L'aser Physics and Chemistry, Sichuan University,

Chengdu 610064, China)

Abstract: Based on three dimensional transient heat conduction_équation and elastic stress-strain equation, the temperature
rise, distortion and equivalent stress distribution of white bijou window irradiated by high power annular beam (A =1 315um) are
sinulated using a three dimensional finite elementmodel (FBM,). The temperature rise, distortion and equivalent stress distribution
of fluoride glasswindow induced by high power hollow rectangular-laser beam (A =3 8um) are alo sinulated Laser intensity
satial gradient and attenuation in window are considered\in computational model
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Table 1 Themodynamic parameters of window materials

material K/ W - o/ cl/QJ- E/ ol
m!-K? (kg'm'3) kg'1 SKY) GPa 10°°k?

white bijou 25 3980 756 345 6. 7

fluoride glass 11 3870 837 72 8
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Fig 1 Front surface temperature and disoxtion distribution of white bijou window after high power annular bean going through

a—t=2s/xthemial line b—t=4s, inthemal line c—t=4s, distortion ioline
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Fig 2 Front surface equivalent stress distribution of white bijou window
after high power annular beam going through
a—t=4s, stress inline b—t=4s, three dimensional stress distri-
bution
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Fig 3 Rear surface temperature and distortion distribution of white bijou window after high power annular beam going through
a—t=4s, inthemal line b—t=4s, distortion ionline c¢—t=4s, three dimensional disortion distribution
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Fig 4 Front surface temperature, disortion and stress distribution of fluoride-glass window after high power hollow rectangular laser beam going through
a—t=2s, inthemal line b—t=2s,disbrtion ivline c—t=2s, stress ivline
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Fig 5 Rear surface temperature,“disbrtion” and stress distribution of fluoride glass window twvo seconds after high power hollow rectangular laser beam going

through a—temperature \b~—distribution c—stress
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top view

Fig 7 Light track in iolator equivalent
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