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Table 1 Parameters for five common explosives''*™"!

explosive p" /kg - m™ AP /W e m2 KT B /)« mol™ lg(AY /s7h) Q@ /) - mol™
RDX 1.70x10° 0.292 1.63%10° 16.9 6.47x10°
TATB 1.94x10° 0.544 2.15x10° 15.1 6.48x10°
Tetryl 1.63x10° 0.188 1.74x10° 16.8 3.93x10°
HMX 1.91x10° 0.345 3.74x10° 33.8 3.98x10°
PETN 1.72x10° 0.250 1.12x10° 10.4 2.15%10°
Note: 1) density; 2) heat conduction coefficient; 3) activation energy; 4) pre-exponential factor; 5) decomposition heat.
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Table 2

(h) of common explosives at 100 °C

Reaction rate constant ( k) and heat generation rate

explosive k/s™! h/W - m™
RDX 1.85x107° 9.28x10°
TATB 1.08x107"° 5.40x107°
Tetryl 5.28x107° 9.13x10
HMX 1.30x107'® 7.85x107"°
PETN 5.83x107° 5.60x10°

3 100 °CF JLFR & FHE 245K o 35 52 A il B w22

Table 3 Central temperature( T,,,) and temperature deviation

en

(AT) of common explosive cylinders at 100 °C C
explosive Teen AT
RDX 700.663 0.663
TATB 100.000 0
Tetryl 100.010 0.010
HMX 100.000 0
PETN 100.464 0.464
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Fig.2 Relationship between temperature deviation and test
temperature

Table 4 Heat generation rate of five explosive cylinders at different test temperatures We-m™
explosive UAS
60 70 80 90 100 110
RDX 17.5 96.6 482 2.20x10° 9.28x10° 3.63x10°
TATB 1.33x107"? 1.27x107" 1.07x107"° 8.03x107"° 5.40x107° 3.29x1078
Tetryl 0.110 0.687 3.84 19.6 91.3 393
HMX 4.11x107" 2.10x107" 8.56x107" 2.85x107" 7.85x107"° 1.82x1078
PETN 72.5 236 720 2.07x10° 5.60x10° 1.44x10*
R5 JEHEAN A 50 R IR BE R 04 UL BE i 25
Table 5 Temperature deviation of explosive cylinders at different test temperatures °C
i T/°C
explogive 60 70 80 90 100 110
RDX 1.00x107* 7.00x107? 3.40x107? 1.57x107" 6.63x107" 2.59
TATB 0 0 0 0 0 0
Tetryl 0 1.00x107* 4.00x107* 2.00x107? 1.00x1072 4.20x107?
HMX 0 0 0 0 0 0
PETN 6.00x107° 2.10x107? 6.00x107? 1.72x107" 4.64x107" 1.19
CHINESE JOURNAL OF ENERGETIC MATERIALS A e A A 2015 4% %23 % %84 (771-775)



774

INETA, BE, BilE

IR EE IR AL B R R BR E g LT 10 °C LR
2RIy 3 ~4 f%, PETN JEZj4E 110 C AT
AR 50 R B R 250 1.19 °C 7E T 8 i 1 55
IRE IR B JE Rl , Tetryl , TATB F1 HMX £ 24 k1 35 45 B
BRERZE ., RERE SO HRERECREY,
XF T IR E ME 22 1Y (RDX, PETN ) X 24, 328 390 6 5 I 32
TR, TG i T R 24 R PR I 3 1 5 T R B
3.3 MAHERIXAMEEZHNZE

B I e 7 AN EH R4 5 14,16,18,20,
22,24,26 mm ) RDX ¥E 25 4%, S P UE 1 25 HE I8 AR A1
L, EEEAHRK AR (EES RN HE) b1,

PRI BT S 100 C 44T, 43 5 i T AN-
SYS B 3 A [R) R SF 1) E 24 1 1) = AR ASE AR (A Ak
RBAE IR 2) R T HHNEREY . SRR HEZ
IR 22 WL 6 FE KRB 1 AT, KEZ5 kR
VI 22 FKE 25 M AR R4 LA 3,

TR B i 25 FE 2GR RSE R 4 BB FEZ AR

ST BRSO, — O TR 24 R A PR B DR B I T P B AR
ARSI 53— J7 KR 24 4E Y 3% T ARG O, B0 I 1]
P ) SRR AR G . i 6 AT 3 Al RDX I
PETN K 24 FE R SF 38 ¢ 23 i 3t B2 i 25 T 5, {EL T o B9
i B2 9 AN K, TATB Tetryl A HMX K 24 £ 8 AH 7] 1 55
ZEETT AT T AR A 2 o

14 T
| —=—RDX
121 — TaTB
10k —o— Tetryl y
: —— HMX .
o 08F PETN .
= ™ 3
S o06f . . .
] L
04 .
L ]
02
0.0 % s ” ’ ’ e )
14 16 18 20 22 24 26
D/ mm

B3 IR N 229 M 2GR AR I OC R
Fig.3 Relationship between temperature deviation and diam-

eter of explosive cylinders
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Table 6 Temperature deviation of explosive cylinders with different size at 100 °C °C
. D/mm
explosive 14 16 18 20 22 24 26
RDX 0.329 0.465 0.554 0.663 0.782 0.902 1.01
TATB 0 0 0 0 0 0 0
Tetryl 5.02x107° 7.00x1073 8.12x1073 1.00x1072 1.21x1072 1.30x1073 1.50x1073
HMX 0 0 0 0 0 0 0
PETN 0.259 0.333 0.404 0.464 0.534 0.605 0.671
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Numerical Simulation on Internal Temperature Field of Explosive Cylinders during Accelerated Aging Test

SUN Xin-li, HUANG Gui, ZHAO Yu-chun
( The Second Artillery Engineering University, Xi'an 710025, China)

Abstract: Thermal decomposition effects on internal temperature field of explosive cylinders during accelerated aging test was in-

vestigated by theoretical analysis, which indicated that main factors are explosive type, test temperature and sample size. Then,

internal temperature field of five explosive cylinders, hexogen(RDX), triamino trinitrobenzene ( TATB) , Tetryl, cyclotetramethyle-

netetramine (HMX) , pentaerythritol tetranitrate( PETN) with different size under different temperature were simulated by finite ele-

ment analysis. Results show that explosive cylinder type is the key factor of the effect on internal temperature field. Temperature
deviations of RDX and PETN cylinder( 20 mmx20 mm) at 110 °C are 2.59 °C and 1.19 °C,respectively. And, the test tempera-
ture and size of explosive cylinders should be rationally controlled to reduce the temperature deviation for explosive cylinders of

RDX, PETN.
Key words: explosive cylinders; thermal decomposition; accelerated aging test; finite element; internal temperature field
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