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Table 1 Parameters for materials

R o/ (sg/m®) E/GPa K/GPa P
B 4 IR AT 7 740 206 163.0 0.29
ik 8700 225 178.0 0.29
WY 918 — 4.5 —
[ F: B ARG T-C At e REH R
n o * _ T - Tr "
c=(A+ Be")(1+ Clne )[1 (Tm*'l‘r) } (2)

K io N TT e IBPERIAS , A S MR A JE RN T, B Ry R AR RE Ak R B Sy AR S AL R KL C R AR
RIPURARE om HIBEBERE T, S HEE(—RIRER T, AMEIESRE e =¢c/eire0 BB
2 W AR 3 O] O e A5 I 2% 1 R AR %)
Z AL B BHY Griineisen RS F B J-C A SE 50K :0.7. 896 kg/m*; E, 212 GPa;p,
0.33¢,.452 J/(kg * K);A,350 MPa;B,275 MPa;C,0.022;2,0. 36;m,1.00;T,,298 K;T,,.1 811 K,
Bl 3 4.6.8 1 12 mm Jy A7 b1 7

KIE, SOEMK A mm . FRRALE ol e omm ,

A 2 160 S 00 ) L 7 T T el /

35 3 0 AR 16 BB E 0. 18 75 A7 (R RL A% .

WAL 0. 210 R AESCBLM B LRy 02 /:7'7

WA H K 12 mm B, X2 7:/-/

KABERARNE, SmEwan | 7’ %

7S ) 26 A 58 B T 14 A F) 700 MPa, 1 A8 ¥k ' /-//

S 56 PP A1 0 35 85 2 4 O 5 10 /,/

600 MPa, P I 74 K i R 76 W A2 19 A i 2 I

L T

(] s A58 40 2 s, B A BRI R RS 2 Bl 3 154 L300 K T o AR 65 42 1 i S oy A5

~3 mm B ] 3 2 B A IH TR R, it W 1 8% for 119 25 £k

WARWRSEZK TIEAY K EE N 6 mm, FH Fig. 3 Variation of the maximum radial strain of cylinder

fi%ﬁfﬁjﬂ 10 mm, with peak load in the different cases
BRS¢, & e, >l e & in which the length of the filler is different

LR . ETRIMESE TR YA e,=e, =0, W T S mFESSHRIIM P E NI e fle, A
RETCPR I K, I E LA — LR 45 A K 4 R 4E# . &R BG4 = &0
e, = —ae. + be, (3)



%5 MARCF AR 2T SHPDB 3 B A 2K B AL AT S g B R 531

P 4 Bl A8 N ) BT 3R B R Y e,
He L& Ne,=f(e)MEML. hTH
AR A T) — Ak I T A T 1 4% 1) g A8 ARLER [ i
AR AR TR] o P DS AN P58 8 A8 ) 1 AR 1, R
F IR AR 0] B AR RN AR 2, K B H R TR
RS8N R Uk = TR N AN M S U LR 7/
PR I B 35 A8 238 3k 150 MPa, S5 8tk 3 0.1r
PRSI e KA M 6. 7 X101, Y B
Aab 3 v R 220 e R S AR T o BSCHRE A B
SO 5 245 BE A O RRAE BT R] R 9 s o TG SE 56 —

0.2f

. s 0 0.1 0.2 0.3 0.4 0.5
Tz B ] A 160 s, PRI 28 He 5 4T s T 30k &
BELAL A DG P XoF 5 36 38 B 9 52 i el L) 22 Pl 4 SR e R IR B T I 4 7 1) B AL 0
HJ%:B] o A A2 ) A B 2 Ab AR ) (B Fig. 4 e.-g, relationship of cylinder under different loadings
] ) O A% | R AR R 43 551 Ry by numerical simulation
e =¢, =—ael +be, =
-—+= +2a+b) — —a—b )
l—cho(si—s‘)dt l—fjco(si—ef)dt
Lo L,
6y =¢ = 2¢coa(e; — &) co (2a+b) (e —¢) (5)

- 2 2 2 3/2
L |1— —Jc() (s —e ) dt L, |1— —JCO (s —e)dt
ZQ ZO

A frce, Flle, J3 5 Ay 100 A4 0 A 2R A 1 428 1) AR i) LS e, R e 43 310 g IR0 A8 o7 Al 2R A 19 222 1)
P AR s b RSB E R K e F ey 200 A AT A28 S5 N2 AR 05 o o DR T — 44 RO g S A R
r Mlrg G5 R USSR AR TR AR L LR L 4350 R SR BE RN AR B

3 XL I§

S 25 A 5 BUE ALY SE A R . Ho AR B A A N AR B R ACR AR 1. 73, 35 5 AR D
AEXE A SR IO A8 0k 585, (EL 38 B AT B RS RAECR B 117, IS 5 i B R (5 5 5 A SR TR A5 5 8 A
M, SEREE RN 2 FiR,

R2 LHBY

Table 2 Parameters in experiments

LB w5 {/mm D, /mm D/mm &, €, é]»/sfl) v/(m/s) /% p»/MPa
1 6.000 8. 035 8.294 0.032 0. 060 250 6.50 0 107
2 6.175 8.035 8.515 0. 060 0.098 460 9. 80 0 116
3 6.050 8.035 8. 840 0. 100 0.169 770 14.5 0 121
4 6.031 8.039 8. 850 0.101 0.171 780 14.5 0 124
5 6.125 8.030 9.139 0.138 0.247 1060 19.8 0.11 127
6 6.062 8.047 9.500 0. 181 0. 381 1390 25.6 0.22 132
7 6.011 8.028 9.545 0. 189 0.378 1450 25.6 0.17 132
8 6.030 8.051 9.601 0.193 0.419 1480 26.0 0.33 133
9 5. 960 8. 040 — — — — 26.3 — 135

10 5.920 8. 040 - - - - 28.4 — 136
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An experimental technique for expanding of metal cylinder
based on SHPB"

YE Xiang-ping, LI Ying-lei, LI Ying-hua
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics s Mianyang 621900, Sichuan, China)

Abstract: The 45 steel cylinder shells were loaded by the improved SHPB to undergo expanding frac-
ture. The experimental cylinder shells subjected to different degrees of expanding deformation ranging
from zero to fracture strain were recovered without second loading. And the radial strain, strain rate
and circumferential tension stress of the cylinder shells at the fracture position were obtained by nu-
merical simulation and experiments. The fracture time, fracture strain, fracture strain rate and frac-
ture stress of the cylinder shells at the fracture position can be accurately determined by the strain sig-
nals at the ends of the cylinder shells. The improved experimental technique can be used to observe
the expanding fracture of the metal cylinder shells in the strain rate range from 10° to 10" s~ ',

Key words: solid mechanics; expanding fracture; SHPB; metal cylinder
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