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Table 1  Fitting parameters of linear Z-W-T model

(E,+E, ) /MPa E,/ MPa 0,/s

6.5 17 51E-6

Note: E is elastic constant; E; and E, are elastic modulus of Maxwell at low
frequency and high frequency, respectively; 6, is relaxation time of

Maxwell at high frequency.

3.3 BEMERE

FI AT LS-DYNA3D 4 [ E SRR 12 7 20
e RS LA MR S R Z-W-T B R A
LS-DYNA3 DA, B0 HE 24 g 1o A2 5 1) 5.l T

Chinese Journal of Energetic Materials, Vol.22, No.4, 2014 (529-534)

A g . N (6) M IE
de Eo+E,

—+—=(E,+E, +E,)—+
at o, at o,

BB R A AR B T S 5 19, B U2 TP i A —
U Z-W-T AMIHR , 248 W — 4 Z-W-T Ay 4
S =M 2 )R] 1 i A AR 5K e g fif O BR
TRy i Y, WA (8) o

Jo o

& (7)

.oy . E,+E 3K-E,-E,
(T,-,-+072=(E0+E1+E2)8”'|T28H+(T)8V+
1 .
[K_?(E0+E1+E2):|3v (8a)

- Oy . E+E .
cr,-/.+0—=( E,+E, +E2).9,.,+Ta,.j,l#/
2 2

A 8a AKX i KA, TR IE R S AR & &, 5 8b
FORB N AR KRR, b o, 0 )ik BBk
Ay, Pay o N o IR B T, Pa s sy e AR
SR ER IS5 N e KBRS, s o R
JIsKk BRI RS Pas ol o XTI I Pa - 57
£, R BLAE B Bk 1 R RET 45 &, &, 0ok BRF TRD 0 0 5
sy e, WIRBUNAE; &, K e, XFHFRIAM S, s s KON
RFRLEE, Pa,

71 a experimental (3300s)

4 m experimental (quasi-static)
—— fitting
1 ——fitting

(8b)

stress / MPa

o = N W A~ O N o ©
I T O O L |

llllllll

0.00 0.1 0.02 0.03 0.04 0.05 006 0.07 0.08 0.09 0.10
strain

B8 Ha@RTLRILK

Fig.8 Comparison between fitting and experimental

3.4 SHPB LI

i LS-DYNA_971 fj FLALIUIR HE 25 1) 28 35 4 4%
FEAF S5, il TrueGrid Hij Ak 3 g AL 5k g v = 4
W G BRAF S0 A R TAL Y O T 2y S [R] R AR R
T4k 2 DU 43 22— 14 il % R A TR A 4SS TR 9 Xof A T I
IR FR LY o FEAT Al A A5 5 RSF 2 8ORb 2 80
22 R FRR R R A E LR Z-W-T AR e
TE A SFEAT FIGZ S AT 5 32 422 o7 8 3 224 1% Jom 85 X A%
A5 A D A RIS 55 T A A R /N A 224, v 4 ik o
SRS B T 25 P A AR A ] 9,

St

www. energetic-materials. org. cn



JEG 245 4 s A AR 5y 25 i o S5 6 A )

533

F 2 JEAFABAE RST RS R 25

Table 2 Material parameters and size of pressure bars and
specimen

art length diameter density  Poisson’s elastic modulus
P /mm  /mm /kg + m~ratio /GPa
incident bar 1000  14.5 2700 0.32 69.6
transmission bar 800 14.5 2700 0.32 69.6
bullet 300 14.5 2700 0.32 69.6
specimen 5 10.0 1.35 0.45 -
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Fig. 9 Schematic diagram of densified grids at contact parts

between pressure bar and specimen
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Numerical Simulation and Mechanical Behavior of Base Bleed Grain at High Strain Rate

LIU Zhi-lin' , WANG Xiao-ming' , YAO Wen-jin', LI Wen-bin', CHEN Hao'”, LIU Xiao-Jun’
(1. Ministerial Key Laboratory of ZNDY, NUST, Nanjing 210094 , China; 2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 3. Norinco
Group Liao Shen Industries Group Co. LTD, Shenyang 110045, China )

Abstract: Aluminum split Hopkinson pressure bar( SHPB) with diameter of 14.5 mm was used to perform the uniaxial compres-
sion tests on base bleed grain specimens with diameter of 10 mm at the strain rate of 10°s™". Results show that the base bleed grain
has obvious strain rate effects. Zhu-Wang-Tang (Z-W-T) constitutive model was adopted to describe the mechanical behavior of
base bleed grain and the coefficients in Z-W-T model were obtained via the least square method based on the experimental results.
Using the LS-DYNA software secondary development feature, the fitted Z-W-T viscoelastic constitutive relationship was embedded
into the LS-DYNA software to simulate the experiments numerically. Comparisons between experimental and caculated results
show that the numerical model can simulate the high strain rate properties of the base bleed grain very well in small-strain elastic
range less than 0.03.

Key words: impact dynamics; base bleed grain; high strain rate; Zhu Wang Tang(Z-W-T) constitutive; split hopkinson pressure
bar( SHPB)
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