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Table 1 Constitutive relation and equation of state parameters of pure aluminum

Material oo/(g/em®)  G/(GPa) o,/ (MPa) ¢/(m/s) S0 Yo

Aluminum 2.7 26.2 200 5386 1. 34 2.0
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Fig.5 Global mean stress profiles at different strain rates



55 3 1] IR AT T RAL IR K A A BIL T 1 Bl 25 o b AR A Ay 297

(CEIRTEPNINEAIN TE%%E@EIT‘TVE%?JCF X

3 dR\* | 4y dR _ 2y
(dt) pR” di pR[(""‘ R )

Eﬁﬁé@ﬁiﬁ]ﬁﬁ?,Wﬂﬁﬂ%ﬁi‘ﬁﬁﬁfﬂi?i%%k’ﬁﬁﬁ)ﬂ%%if% DK 6, —o ) FEFH MR,
X T 46 Ja BRI 75 LR B R T R 5 v 9B 1 T/ m®  FER o A o By 1 3 T R %8 S8 (S S0 AR L )~ A
FEGN K RUBE o 74 75 2 25 BRI M . Huo 48 AN 19318 43 A BIF 78 45 R Al 7R 2 3L R i RS
KT 100 nm W, & 18 BE X ALK R B SE 0 T LA Z W . 53 40, CAT DF S0 45 SR AR W L 40 bk vh AL AR
EARTE 0. 1~ 10 yomn 38 Bl A AL G 32 B2 oy A REARORE PR 42 10 . AR, o8 )22 224 52 36 [l AC A it 351 T
PEAT SO A SER BE AR B LR RO 48 R 2 80k T L ROk 2L A BOREE N . TR
(90 2 A7 10 2 1] 285 B MRS P (9 B2 g 4 vl A 2% o [, () 2T RLfag £E

fﬂ/ (10)

(10) 3P 35 A7 B R4 5 W) B A L 12 AR o LJiHJETf‘EEE’JE;HI'] TE C10) XA, AL IR < R I e 2 42 il
FLIA G R — AR EE NS C TR

500

KRB BT AR %, 3R A N T 5 MR o Theory results
TR o, 4196, Wu 2 A7 B 407 T LI Kk qoof - Simulation results
BRI o, 5 B IR 2 22 6 5 0 F 2 0l ////ﬁ

2 2 s L

o—g—gay(1+1n3—€y) (11) 2 ol /!

Ao, BRI SR IS e, MRS, R F
AR QDRI B 0, 9 800 MPa, H I Fl "
HC10) 2T LA BRIS 155 72 WS- 2 0 (E 5 ol FL IR 08 09 To 11 1z 13 14
TR TR 2 ] (X 6 R . BRSO ELS Mean stress/(GPa)
(1 L~ 72 18 o 3 Bt 2 WL 340 5 7 19725 Ak

K6 2p AR I AR BEF 3 R A2 1

Fig. 6 Void radius growth versus global mean stress
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Table 2 Parameters of constitutive relation and damage fracture model "]
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Modeling of Dynamic Tensile Fracture Accounting
for Micro-Inertia Effect on Void Growth
WANG Huan-Ran', WANG Yong-Gang', HE Hong-Liang”

(1. Mechanics and Materials Science Research Center s Ningbo University ,
Ningbo 315211,China;
2. National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract: Axisymmetric unit cell model calculations are used to study void growth in a material containing

a periodic array of spherical voids under different loading rate rates. Numerical results show that;:

(1) Micro-inertia is found to have a strong stabilizing effect on void growth process; (2) The growth

rate of void increases with the square root of mean stress; (3) Accounting for micro-inertia effect on

void growth and percolation stress relaxation during the void-coalescence process, a simple dynamic

damage evolution model is proposed for elastic-rigid-perfectly plastic materials; (4) By using of the

proposed model the spall tests on copper under different impact velocities are simulated, and the

numerical predictions are in good agreement with the experimental measurements,verifying the model

applicability.

Key words: solid mechanics;void growth;micro-inertia effect;dynamic tensile fracture
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