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Fig. 1 Schematic diagram of hot spot in crack

HE 2 A BITHI N A SURE IR E R TR AR RERREICR . AR AR R A B — I R 2P K
AR ity o 3 RE A s S TR EOT B B ARk, G SR BT (Y R SO0 R BE L B T 2 K B B ST A K
I 0f A2 B G A AT AR S BRI e R S o . AU R AR S O OR WAL AE . R BT )
L B T e — W ARSI i A SR RS A T RS . W R T T S AR DR A R R T RE SR
RERTRE . XA~ F R4 5 | e A R B ) 55 T B 1 A A B SRS 3R T I [R] 1) g 2 A o IR T, — 4R 2R
SR MG T TN -

{Of(,[T:k[T,,+pfAHZ€7[:7’+/ldp€U 1[23}20 (6)

p.c. T =0T, +p.AHZe =7
A AR f A s AR RS RS L MK BERE  ug W EEERE e IR E, oy HERFR
Koo NEE,AH NBREICZ AT T E NIEILEE R Al AR AL
A 0 M3 2 RS DX B i 5 A O S 1 T2 DA A DXl P A% Ok R AL 50 2 TR PR A AR
Bk s B r 7= A R 3R . X TR BRI A I 72 7E — A1 T 5 K 32 0 AR S8 4 6 7 1], 0 SR A K B
N IAE AL T peap 18 W3 E 208 shIF = A3, xR T4 e . SECRIE T A & X Visco-SCRAM
PRI B R A5 R



%5 M INET, 5. ET Visco-SCRAM #5781 1 211 3 25 i K BF 5% 691

2 BAEERHUERELHEANE

KRSk B, K 2 s, TREETIERE R 2.4 m M BHTESREE R 40 MPa, b T % B2 MR 5 +
RN AR B AR R 10 AR AR . B2y PBX MEZY, s Ny e 52l Y EE S R B 0. 128 s
S I YN A5 A A 3 S A R 462,510 1 651 m/s IF, B 2 14 e A SR RO

123.5 mm
147.7 mm

! 59.4 mm ! 405.1 mm | 54.6 mm |
| |

Bl 2 S0 2 24 45 4 7% 7 1K
Fig. 2 Schematic structure of the projectile and charge
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Table 1 Viscoelasticity parameters of PBX9501%*

n G/MPa /s n G/MPa /s

1 944 0 4 908. 5 1.366X107°¢
2 173.8 1.366x10°" 5 687.5 5.000X 107
3 521.2 1.366X107°

& 2 PBX9501 ¥ G it Ry S
Table 2 Crack parameters of explosive PBX9501*]

y m a/m ¢o/m U/ (m * 87 1) K,/(Pa+* m'?)

0.3 10 1.00x10°° 3.00X10°° 3. 00X 10* 5.0X10°

% 3 PBX9501 JEHR N ZE S H
Table 3 Thermodynamics parameters of explosive PBX9501*

o/(g+em™) k/(Wem™ «K™) ¢/Jkg 'K AH/(] * kg™ Z/s! (E+ R DH/K

m
1.8 0.5 1.2X10° 5.5X10° 5x10" 2.652X10*
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Investigation on ignition of an explosive charge in a projectile

during penetration based on Visco-SCRAM model

Sun Bao-ping', Duan Zhuo-ping', Wan Jing-lun®, Liu Yan',
Ou Zhuo-cheng', Huang Feng-lei'
(1. State Key Laboratory of Explosion Science and Technology -
Beijing Institute of Technology . Beijing 100081, China;
2. Chongqing Hongyu Precision Industry Co. Ltd, Chongging 402760, China)

Abstract: Aimed to the safety of an explosive charge in a projectile during penetration, the visco-sta-
tistical crack mechanics (Visco-SCRAM) model was applied to numerically calculate the bulk heat of
the explosive charge, the heat produced by the friction between explosive charge cracks, and the heat
induced by the friction between the explosive charge and the projectile inner wall. The contribution of
the above three mechanisms to the temperature rise of the explosive charge were analyzed, the ignition
mechanism of the explosive charge was discussed, and the critical initial penetration velocity of the
projectile was obtained corresponding to the ignition of the explosive charge. The investigated results
show as follows: (1) the heat induced by the friction between the explosive charge and the projectile
inner wall has a certain contribution to the temperature rise of the explosive charge, and this contribu-
tion gradually increases as the initial penetration velocity of the projectile increases; (2) the bulk tem-
perature rise produced by the viscosity, damage and adiabatic volume change plays a weak role in the
ignition of the explosive charge; (3) the hot spot formation by the friction between the explosive
charge cracks is the physical mechanism for the ignition of the explosive charge; (4) the Visco-
SCRAM model can be used to predict the ignition responses of explosive charges to low strength and
long pulse loads
Key words: mechanics of explosion; ignition; visco-statistical crack mechanics model; penetration
charge; bulk heat; crack; hot spot
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