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Table 1 Parameters of BON flyer apparatus mm
shot No. 1" 2* 3*
target material PTEF PTEF JB-9014
flyer base thick 5 5 5
flyer spike height 5 2.5 2.5
buffer plate thick 5 5 5
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Fig. 1 Sketch map of one-dimensional plane shock equip-

ment' "™
1—lexon, 2—BON flyer device, 3—vel-measuring ring,

4—target buffer, 5—target sample, 6—permanent magnet

2.2 BON kB %S

BON & J i H [ T2 9y BRAF 5% B It 1A 4 BE AT 5%
BTN T 1 L 25 R 3 4w ARG RE S i g m, Or 1E H
PTEF #4 kLl . BON K H 3 & i K 3k KRG
DA G o 22 =3R4y AL, Al 2 TR . RO AR I v
A5 mm I 2.5 mm FHFP R BRI oh )2 R R R
5 mm, BT R TR R BN A G R g K M
S ST T F RO T R e R A 22 b )2
BRI R A 22 8], 2 A 2R RO R T A A RS
S5 YR 30° KLY i R 1 o

bed of nails buffer plate

flyer base EH l‘ target

planar EMV gauge  multiple EMV gauge

B2 IR mER
Fig.2 Sketch of ‘bed of nails’

BON & J [ 76 # 4G b, &l 3 Fiw , 7 M58 N
SHE 5 T K G g 2 e R e T
WIhs K 25 AT E vhs , FE AR YE T W) B R g ik — Bt
B J5 SR B G, o) DLk e R R E . G
QU T 3o D S BR J5  Se  2 oh)2 A% AR U A i o 92
R F T T2 A — 2R B BRI, BR R 46 % 5 JR ED
F QW 5 g7 o )2 TR W . BWEAURZ S
H U ik 7 A I 5 R BB, T ELAT R T 4% K T s 4 ik
TV J5 T BUAR R 1) 1 S50 e 40 D A 26 T, A 4 TR o

W
=
(S

Mo www. energetic-materials. org. cn



o R B R RO R G A v AR TR i AR ) SR R

519

3 A TRA T
Fig.3 Lexon fixed with flyer
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Fig.4 Envelope of waves on quasi-isentropic compression
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Fig.5 Multiple electromagnetic particle velocity gauge
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Experimental Technology of Quasi-isentropic Compression Process Generated by a Graded Areal Density Flyer
System Under Impact Loading

ZHAO Kang', ZHANG Xu’, LIU Jun-ming', ZHONG Bin’, ZHANG Rong’
(1. Institute of Fluid Physics, CAEP, Mianyang 621999, China; 2. National Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
CAEP, Mianyang 621999, China)

Abstract: To study the quasi-isentropic compression of solid explosive, a graded areal density flyer termed the ‘bed of nails’
(BON) was used. Through changing the flying spike height combined with gun loading technology and aluminum base multiple
electromagnetic particle velocity gauge technique, when the buffer layer after the flyer spike hit the buffer layer then impacted the
solid explosive, the quasi-isentropic compression process generated by the front surface and inside of the explosive were tested and
captured. The particle velocity at front surface and different depths of explosive inside was measured by Al-based multiple electro-
magnetic particle velocity gauge. The shock wave tracer was used to capture the time of shock wave reaching each depth of the
explosive. The comparative experiments with different peak heights were performed. Results show that the quasi-isentropic com-
pression duration of front surface of target are 0.37 s for JB-9014 target and 0. 22 ps for PTEF target when the flyer spike height is
2.5 mm. The front surface of the target has complete quasi-isentropic compression process and inside the target has completed the
process of quasi-isentropic compression to impact. The x-t diagram of shock wave shows that the velocity of shock wave in the tar-
get is stable at the early stage, and it attenuates at later stage. When the flyer spike height and the thickness of the buffer layer are
properly allocated, the quasi isentropic compression process with a wider time will take place in the target sample.

Key words: quasi-isentropic compression; graded areal density flyer; impact loading device; Al-based multiple electromagnetic
particle velocity gauge technique; JB-9014 explosive
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