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30CrMngA , ,
1 7 800kg/ m® 0.28
1 30CrMnSIA
Table 1 Thermal and mechanical parameters under different temperatures
T/K  K/(W-kg KD o (@-kg K'Y E/ GPa E/ GPa 0o/ MPa /(10" % K™ %)
20 27.63 473.1 201.7 25.50 1100 11.00
300 30.56 644.7 181.7 20.30 885.0 12.92
500 29.51 766. 1 140.0 17.30 673.3 13.90
600 28.76 841.5 90.00 14.80 387.7 14.22
900 24.61 1040.0 33.50 1.800 65.0 12.73
2 )
: L =1 088mm,D =67mm,h=3.5mm,| =600W/cm* B =1.0,t=1.0s,a=
32mm; L =544mm,D =33.5mm,h=1.75mm, | =1 200W/ cm? B =1.0,t=0.25s,a=16mm
70M Pa, )
1.6s 0.4s, ( ) :
150M Pa, ( )
ANSYSV5.7 , )
IBM P4 1.6G PC )
5min
4
3
3
1.4% 3(a) , 3(b) :
4 5 , 4 5

, 2%,

2 ANSYS
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(a)e=1n: I, =580.146K - (h)r=0.258 T, =571.638K

Fig.3 Didribution of temperature
3

(3)1=1.68, 0y ms=2: 87737 (b) 0,48, Oy w2 88X10'Pa

Fg.4 Digribution of equivdent stress
4

(2)1=1.68,2 . mei=0.108 (b)r=0.45,£,, 0 s #0.098

Fg.5 Digribution of equivdent plagic strain

5
2 ( )
Table 2 Physical parameters obtained by FEM simulations
st number Oeqmad GPA € g p max € von Uy/ mm U,/ mm U,/ mm sze
1 1.18 0.0100 0.0231 0.046 9 0.329 0.621 lager
1.30 0.009 8 0.022 8 0.022 8 0.165 0.311 small
2 1.22 0.018 9 0.037 4 0.102 0 0.334 0.623 lager
1.22 0.018 0 0.036 6 0.049 5 0.167 0.311 small
3 2.88 0.108 0 0.1720 0.186 0 3.650 0.874 lager
2.88 0.098 5 0.1700 0.091 8 1.820 0.443 small
2
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Similarity criterion about deformation and failure
of pressurized cylinder subjected to laser irradiation

HUAN G Chenrguang, CHEN S-ying, DUAN Zhuping
( Department of Engineering Sciences, Institute of Mechanics, the Chinese Academy of Sciences, Beijing 100080, China)

Abstract :  In thispaper , the deformation and failure of a cylinder with inner pressure, which isirradiated by high power continu
ous wave laser beam, are investigated usng the dmilarity analyds theory and FEM. At first, severa dimendonlessparameters are pre-
sented as the amilarity criterion based on the dimensona analyss and equations andyss methods. Inorder to verify the above criterion,
numerica Smulations on mechanica reponsesof different Sze cylinder , but with the same Smilarity parameters, are acoormplished with
the commercid FEM code ANSYS. FEM results demonstrate that main dimensonlessphydca parameters are invariable at the same di-
mengonless postion and time in different scde modds, and prove that the dmilarity criterion presented in thispaper is valid.

Key words: Smilarity criterion; Finite eement methods (FEM) ; Dimensond andlyss; Laser damage



