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(9 Mie-Griineisen IR 45 77 F 2 BURI SG 74 My A T Fig. 1 Two dimensional computational model

MES B 2 I3 30 Hoh: pey M Doy 73900 0 K 25 9 4 T RIS, Y, R ARk e KT IR 53R JE

R 1 JO-9159 KEZ IWL RS HIESH
Table 1 EOS parameters of JO-9159 explosive

pl(g-em’™) Pc/GPa De,/(kms™) o/GPa o/GPa R, R, w

1.86 36 8.862 934.8 12.7 4.6 1.1 0.37

%+ 2 5 Mie-Griineisen REHFESH
Table 2 Mie-Griineisen EOS parameters of Sn

ﬂo/(g'cmiz) c/(km's™) () a S, S, S;

7.287 2.61 2.18 0.47 1.51
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Table 3 SG constitutive model parameters of Sn

Y,/GPa Y,./GPa G,/GPa B n A/GPa™! B
0.16 0.22 17.9 2000.0 0.06 0.086 6 2.12x10°
3 HRO

3.1 EF#HIA

T 4 )8 ) RT AN e PEEE BB 58 Z 1, Y638 3 X Lindquist 58P 14 22 3K 2l T-6061 41 4
RT ANFa e M 5L 00 AT B0, B A AS TH AR P 0 mT Sk o %S0 50 5k A HMX JE 2548 55 N2k 1.5 mm JE (1)
FRRE SR, INERE 1A R 30 GPa. #IEARIEBh I KK 4, = 2 mm, W LA Bh IR IE @, = 0.15 mm, 0.11 mm. & 2
S50 T ARHIF S E i A R T A B AP SR IR o FNSCER TR B ARES BT IR SR, KOS
SCIEE R A (R y M A RTEE IR ) o ATLUE H, WA BE AT, 220 B 0T Y R AR P AR Lk 28
$% 25 O 3 4 T A4 R S T AN RS e MR A Y
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2 Lindquist 55855 WK S 4R S50 A 8 Sh AR I L4
Fig.2 Comparison of perturbation amplitudes of Lindquist ef al.’s experiments driven by explosion
32 HmAVIRSHBRM DT
5, PSS TR RS S L, 18] 3 FIEL 4 230l 45 T IS RSH 2R 10,04 5.0 T 2.5 pm
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20 . 57 .
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£
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5 L
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Fig.3 Loading pressure profiles for different grid size Fig. 4 Perturbation amplitude growth for different grid size
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Fig. 5 Perturbation amplitude growth for

TEWE ST 00 4 D% K B 2 B, R R0 R PR R A different initial amplitude
0.1 mm, &1 4RE BN 3 mm, MRIEHE K 4, 4 30H 9. 6. 3. 1 A1 0.5 mm. & 6 45 T AR 90 45 I
B P sh IR IR R 2 . INRILR UK R 9 mm 4R, Bl G 91 R P A8/, PR B4R IR 2 3 R H2,
W6 A D8N B — o RS, 3N 4R 0 3 4K SR B W) IR B B D8N T R /S o BT DA 2 UK B 4 JE
RT AEE MK AT — D B AN FRUE MG, B0 3K ol B e PR B

TEWF IR S W) 4R T2 B B 52 R I, CREFHI GG IR IR R 0.1 mm, WI 4R WK 3 mm, WAL S VIR IR BE b 53
HIHEL3. 5.7 M9 mm. B 7 o T ARSI R BEASE B R SR R BG4 i 2 o B A A ol 00 1R )R BE Y 3
K, PEBNIG 5, 2 WIAE & 2 23 R DA e sh 38 K T H S A R B 3G R 3 — o AR L, P g3
KA 1k, BB R IK B4 8 ) RT Afe e M3 K AAAE — R kSRR

510 ==mm h=3 mm
----- h=5 mm
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—meeme- =9 mm
g3
£
S,

t/us t/us

6 ANFRIIRR I B PRSR M K £ 7 S [R)AE AD dR R RE I PR SR R 4 it 2
Fig. 6 Perturbation amplitude growth for Fig. 7 Perturbation amplitude growth for
different initial wavelength different initial thickness of sample
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WY 4 )@ 2 RT AFRE PEHE KT SG AR Ha A5 8 40 () B0 PR I, 1B 38 ) ) 4 )2 B2 B 3 mm, )
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Fig. 8 Perturbation amplitude growth for different Fig. 9 Perturbation amplitude growth for different
strain hardening coefficient strain hardening exponent
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Fig. 10  Perturbation amplitude growth for different Fig. 11 Perturbation amplitude growth for different
pressure hardening coefficient thermal softening coefficient
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Numerical Analysis of Sensitivity of Tin Rayleigh-Taylor
Instability to Model Parameters

WANG Tao'?, WANG Bing', LIN Jianyu', BAI Jingsong', LI Ping', ZHONG Min', TAO Gang’

(1. Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China,
2. School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract: The sensitivity of Rayleigh-Taylor instability of tin driven by explosion to the initial parameters
of sample (initial amplitude, wavelength and thickness of sample) and the initial parameters of SG
constitutive model are numerical investigated by using an in-house Eulerian detonation and shock wave
code. It concludes that the initial parameters of sample have a significant effect on the RT instability of Sn.
The Sn RT instability grows more slowly with the initial amplitude decreasing, and a cutoff initial amplitude
exists. A most unstable mode (wavelength) exists, when the initial wavelength is larger than this value, the
RT instability grows faster as the initial wavelength diminishes; on the contrary, the RT instability grows
slower as the initial wavelength decreases. The larger thickness of sample can restrain the growth of RT
instability greatly, and a cutoff thickness of sample also exists. The Sn RT instability growth is not sensitive
to the strain hardening coefficient and exponent, and it is greatly sensitive to the pressure hardening
coefficient and thermal softening coefficient. But it should be a practical path to estimate the material
strength of Sn through modifying the pressure hardening coefficient of SG model.

Keywords: Rayleigh-Taylor instability; material strength; constitutive model
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