%25 % 453 M mOE ¥ O % i) Vol. 25, No. 3
2011 4F 6 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS June, 2011

X EHS.1000-5773(2011)03-0221-06

RIS ER TR AN EEERR

® AV ESHL,TRE
QA T RFBIERF S HEARERESLRE L 100081;
2. KRR K 20 A RR 2 2B PG KB 030024)

WE. R 2 %KX Hopkinson EAF (SHPB) M E S AR AF AWM m#k F HE
BRI EZMRABSHRMBWHS I FRETRZ Y EhTHEE & HE AR T B AU
RALWRBREL ARG RELNZRARAFELE, VRRZPA. RET —FARTHZBEE
MERE E AR AR AL EERS W, EAAR TR, A BN T R
MHBERMBRRENW S FAT AR, BRI AR S s o2, el K AR
R BEFH B H oy F R ko R N MB e T RBXTEFLRIMNE R h
FHE REK*TE . ZRLAAARTRELTRAREL RGNS B L RBOESL.

KGR R, WA T HE s AN L%
FESZES.0347.3;0381 X EEFRIRAD . A

1 35

53 #3X Hopkinson JEAT (SHPB) M2 <ML & B AT 5 F 64 w4 b 23 i 48 52 36 T B, 28 2 BT
T&JE CE ORGSR S F AR Z L TR B AR A R B L Y S A 2 e
S BT B BAT A B BUA (1 SHPB A B i8I 2 i3 2 A9 RS RN TG ik 52 B L S2 TR Bt
T AV IR B - R S AN, A SRS R A S B0 SCAR ME N AL S5 LA N FRE AR ) B SR R
SRR N BV ANED A RO I R B PR A 2 S A TR 4 A /D B BRI Bk 22 AU R
ARMECRUEASREAR R o D 0, FAT T 200 K JR R RS 1) S 38 o 28 T Bt

PR T 2 A AR P AL A T A A 18— o 8 T B S T e A A R A R B AR P A — A
1 AR 38 Y 02 A% 4 v 20 S ST D B B, P 80 2 ey VRO S 0 24 ) T 0 e A S B ) B 8 5 D A
T R U LA S I AR T IR SRR T % e R BT T A A s b TR BRI Y
e B A AT AR E - THT I8 A A= e B M S D o A AR 52 8, AR o I T SR 05 R 77 TR
TR B T AR RE IR S 2 b . BT R RR L AR SERT T — B  S i A Bk B R M2
IR BN Jm A RIS S BRSO RSHasC B9 ~F- 1T 48, S0 ASE 40025 ik i S0 5 6 g S, 52 36 1) 7k e
KA T TR AR BT IR R AR N

2 HERM

LT Ut TR SN R AU D VA IF 98 KRS 167 2 A 8 I 43028 i, BBURE AR 19 1/ 4 AT 23 M o e 28 43 T A A
KR RSFE 1 FiR, h—RAEBAGH (FEED20 mm X 20 mm) , ZHALEAH (it BERE
(80 mm X 85 mm) . F 2 (B ¥EZH (300 mm X 85 mm) Ml KA. B P IEZRH ALE W&, K
K LagrangeM#% . GnAiH AR ik 25 R R i 23R H Lagrange W% , 15 i /e 24 25 77 A4 ™ E 1 A8

i

« WTRBHE. 2010-11-17;/&E B H#3. 2010-11-29
BEeTH. X AARBEESHE S E (11032002) ; FF 78 1544 (10625208)
EE BN ok HQ979—), B 0 oT A, UFIm , 322 R TR BE AR S 1 2E R R SR H B I 5T
E-mail: zhangzhu030168(@163. com



222 = JiS L B & i %25 %

&« NI T 8O SAE FE T B 5 25 23R Euler WIS, 6 R 19 748 T8 J6 75 B9 Ml 1 Ok . 78 R 300(E
B AL T R I AR . i 0 AR IE R AR B B SR AN D b KERE L a0 R A — Y R L il
P B ADL 25 R o R B RS FE O 13 mm s R AE ORI SV 13 mm AAZ B B0 T L 4 5 100 8 B2 43
SECR 3.4.5 F1 6 mm , BRI HE AR R B RO AR TG 0 L B SR #E AR 200 mm YU LY L e KOS
NF 2 mm, B 1 s R BT 1B S df SR AT R TR EE A S A R RS R B s K
2.1 BaEHR

ALE $(8 5805 0 FE U2 B R AR BEAS 2 B K25 T2 1) Lagrange P9A& , 1 02 [ 2 25 (0] A7 A 3
) Euler Mg, 1M RFA —F MM 5 e 5 2 A F T LR =38 2 — XM IR T &
ML R JIR T 46 Lagrange F14fi Euler 59 BBk FE AR 2 .

1

13

—7 7 N A

@300

PI1 Al B A B % O R

Fig. 1 Computational model and size of the flyer
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Table 1 Material parameters of explosives

Parameters of C-J Parameters of JWL
Dynamite

o/(g/em®) py/(GPa) D/(m/s) A/(GPa) B/(GPa) R, R, w
PETN 1.770 33.5 8300 0.67170 0.016926 4. 40 1. 20 0. 25
RDX 1. 650 28.4 8390 1. 141 0.0252 5.39 1. 50 0.31
TNT/RDX(4/6) 1.717 29.5 7980 0.5242 0.007678 4. 20 1.10 0. 34

Fx2 WHHRSH
Table 2 Material parameters of steel
o0/ (g/cm*) E/(GPa) 7 o,/ (GPa) E./(GPa) B C P Fs

7.8 210 0.3 0.35 2 1 40 5 1.2
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Fig. 3 The time-history curve of displacement and velocity of different nodes
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Fig. 4 The explosive loading setup and layout of pins
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Table 3 Experimental results of flyers

Experiment No. Trigger time of each pin/(ps) Average velocity of flyer and Aty
6u=0 t,=2.74 5 mm
1 t; =23.02 t:=3.98 U 9 74 #871824 m/s
=349 4 =6.30 Aty =t —1,=3.56 ps
H=0 t,=3.38 o
2 t:=3.74 £ —=4.58 U T3 38 1479 m/s
ts=>5.30 t,=06.88 Aty =ty — 1, =3.50 ps
H=0 £;=3.09 .
3 t;=2.98 1 =3.75 U =3 09 e 1618 m/s
te =4.40 t,=5.17 Aty =t —t;=2.19 ps
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Flatness Study on the Metallic Flyer Driven
by Explosive Loading Assembly

ZHANG Zhu'?,LUAN Guang-Bo' . NING Jian-Guo'

(1. State Key laboratory of Explosion Science and Technology ,
Beijing Institutive of Technology .Beijing 100081,China;
2.School of Applied Science, Taiyuan University of Science
and Technology , Taiyuan 030024 ,China)

Abstract: The split Hopkinson pressure bar and light gas gun as the two common means of dynamic
loading are widely used in dynamic mechanical characteristics of many materials, while it can not meet
the experimental study requirements of the concrete and reinforced concrete because of the small load-
ing samples dimensions. To solve this problem,a simple large-dimension explosive loading assembly,
which directly drive the flyer devised cone shape to achieve a large-dimension loading,was presented.
Numerical simulation was first used to complete the design optimization of experiment conception.
The dynamic process which an explosion drove the flyer was simulated based on ALE and Lagrange
coupling methods. Then target range experiments were performed and the flyer flatness was measured
by using self-made concentric pins,pulse networks and two oscilloscopes. The improvement was pro-
posed prepared for the finally dynamic experiments of the large-dimension concrete and reinforced con-
crete samples.

Key words: explosion;flyer;flatness;numerical simulation;experiment



