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Cook-off Response Characteristics of Desensitizing RDX Explosive under
Different Restriction Conditions

ZIT Xiao-qi, TTU Shuang-qi, LT Juan-juan, XU Shuang-pei
(North University of China, Taiyuan 030051,China)

Abstract: A slow cook-off test of desensitizing RDX cylinder with shells at a heating rate of 2 'C/min is performed
to investigate the response characteristics of desensitizing RDX explosive under different restriction conditions.
The test results show that the response time increases with increasing the thickness of shell when material is same
and drastic degree of explosive response weakens with the increase of the restriction. And the response time change
with the change of physical characteristics of materials. The phenomenons are explained according to the theory of
mechanics ol materials and heat transler,showing that the vulnerability ol booster can be reduced by increasing
thickness of shell and with the low thermal-conduct material.

Kcy words: material science; cook-off test; desensitizing RDX sthermal stability

Ell

It

K25 80 B AR IR R T AT A HE 25 5 B A
BTz 00, I BRI 25 60 AR R T AL
0 R S (A T 4 5 0 9 20 5 L ) —
TEE M. @RI B8 A 5 1
T B BB R I K AR T AR 2 S 25 10 5
P . Cl b 3 B AR OB IE [ P 51 A 3
i, J. H. G. Scholtes P15 T HTPB/AP.PPG/
AD/AN #3510 15 4R B0, A0 40 T 5 48 i B o 1
AL O BT o R HA TR 4 s E B R
T0 1 IR 2 R RN R I R R R T ¢ 0 AR
%L RDX KE25H HFFER S AT T 208 R A

W BH9.2008-11-13; {EE HHJ:2009-03-17

BLyEl B i T L5 PR FER AR W) 6 10 4536 5 4 e f2-
SEEL TR ANIS S R G, LA A A 5 2 A X 2 T
RTISHEMMEEEMEMEZ . MXTHEAR
of HE 24 Hg 158 W) IO R B2 R RO A TT SR T DAL

RELR T —FEEE R AR RS, 35T
R A i1k RDX Z5 R 17T AT TR T A ) £ 41
SR E AL RDX fl o JR i SO0 5 1

1.1 EREESHE

BERBRSMAL ffa. EEERRASGEH.
AR Ry SR SR PR, LIRS & O 15 MR 13 i
BT R A FHILE 3 A (240, 2) C /min;

EEEHMN B3 D& AHE NFRETRIGBELEADIR.



E32R%F3H

EAF ARG FEB.F T EHRE4 FHARDX B 55w B4 23

R R ST HE B I AT R 20 ] E — R IR/ B v,
ML 2%, W2 AR50 R A0 W R B RO TR IR . TR
B e 1B AN i BT B 7 30% B8 i 1 AT BT 9 8K
Pre it R S 1S SR 5 i B BE — Wt el BT FR 4k . K
YT B So Xt b P iR BE 5 U 2 B AR T IR R R
REAE RIE BB M e B i s

R R Falfp L

Ea (18

o JiE
Tl

20— K
1) it

1 BEABREHE
Fig. 1 System sketch of slow cook-off test

TLEEFRAT . mlEZ g UL SR/
FREARBEHHIE, GHERZRETE . R4
WLE T ERA T ERZNAEERBHTEATE,
AR R E B R E AR BERARRENTTE.
YEZ5 r FHINRESY . AT B8 T M B8 M A9 HEZG 43
TR m 0 X B8 43T ATE 24 10 A A RiEE A9 IR BT
B0, AL BE A B (W BERE 0, SR 09 LR, |
Wh) AR, TR I B L KRS 9
1% REFEZ A7 7= A I PR ml DL ) sk 3
WiF. MEHEFHH#EFRIVNEGRDX FE
K1.816g/em® I, #F AF N 0. 25 X 10°K 8D, £
e v O 2 A% FORE BT )7 A B B S BE R W AR S FR R
FOTREEAE A= ERRFMAMAARBE
AFE S RV R, A E AR R MRS BE R

TEZ I E AN S KB E TR L.
HRDX G Z PG R BIE T, A 2% 168
B UM —EE RS RS EE S B
1L BA W) (4 T8 A7) #1 CH,O \NO, N0, A 5 iE 1k
BT 9 R oAt 7= W Ak 2 ROV H 2 A A =) &
BLERY H CO, CO,.N, HO FFF4HIFE C,
1.2 HBEREH

F R SR Rl @23 mm X 28 mm , 5 (A5 i
JHA SRR v 55 5 ) £ o T R MR O A5 SR
IR DU H R B E 43 51 2.3 Al A mm; A RRLY 12
EHFEERREREN smm, EEREAZENY
+0. 04 mm, i35 & FE (140, 03)mm ., g {LRDX20
g EEHIYIUTMD,
1.3 ZBER

LBRGRE EBRRYIE Q51 2) CRITTHIt
M. BRI LR & A TLE — W 8] 7 72 d 4%
DL 2 AR B R 50 SR S R R R B A RS H

L ERIZURRE . RERAEME R 1.

420

380
340
300
260 )

220
180 e
120
80 T
40 P

Temperature/

1] - —

B2 WMaweE—EBEREMNE
Fig. 2 Temperature-time curve ol cook-oll course
x1 EBHAREGRAEER

Table T Condilions and response resulis of cook-ofl test

BREW RE OEWE mER EWaBEE N

MR B/MPa fmm /min mfE/mn BE/C BHE
45" 580 2 95.25  47.13 217.8 BE
A5TH] 580 3 9858 99.57 219.8 BE
A5FH 580 4 100,43 100,63 219.2  HAHEE

§] 0 493 3 9313 3.57 217.4 e

TR RO T,
2 HRGWRR

HERKGEERE S WREEREA S BIEL
BN R O B A B 0 I AR R R
WG PP RS G R R B B M
Z.APRMN S HEE. ERRERGT. . IEE
HAARFE . BRARTEMCERALREI . B
FRIBBERAAGRLAEAE ., Tis o HEH
K 43 18] Rl Ji A A€ 8 L L% 4k T 00 00 4 Bl
KSRGS 09 1043 H0E I, B I, 43 BV
PHMEERKNAE . HERLKETER.

& 3 k7 1A EE BE BiE o Rz O [R] A AL B 5 i 2R
B 1 okl 3 AT LR L R R 457 R, BEE
K PR ST A R IE A 3%, Bl 4k RDX M I #4 5 f B &
JE 28 Ak (B 2 oot ) (6 24 81 _E Tk 250 7 55 (0 it [ i 2>~
K i 5 48 A TR OO 2 30 4 2 00 P I ) Al i 2 1
K AR AL BUF BRIE , AL E] N B G B 5 2 8 AL
FHGH HE R 7T U RE T Y 186, B s It [R) P £ B 4 24
R RE W, TBUA R THRE R WA, B 1B 5%
RS R F LT AR, WBEE R A5 0, 25 5 4
B & A S RV (K Fef ) 3 K

MR KA BB AR TR ERAE L RZE K



24 KB #

E32R%3H

GoRE =g (S B AN I B L N R AR B i)
BE B AR ) (IR TR ' (o) Bifi B ) 484k, Py 3B AR 398 41
BEEA, AN B R AR I SR FEAR AT
BRI NSPRE Y= WV g — A R
PR Bl S SR R PR A e R e . ARIEAOR ) 70T
Ry e (RN — SR e RL ) H L T AR 32 Y A el L
J1 UNiE LA ¥ G IR ) BT H L B S B R R I
AR R SRR N S ez BN Hofe KR A e
BE RO ST AT ST P AT e A R AT LA iR B AT
FERTTARMIRGRTE] . I, A e AR R 95 0,
KEZY R Tt P 4R B 1] Bl 2 38 . AVBE e LBl 2 B v

101
1001
Gor
93t
7T
6T
Yir
94r
93T

sponse time/min

Re

20 25 in 35 4.0
Thickness/mm

B3 S RN R A A

Fig. 3 Fitting curve of thickness-response time

LR RBREE S AST I, B FE K AT 1
IR KEE R A ROV R ZA AR BE 855 , L4 . 3X — 7 1A
SEBO 7o R R R 3G 0, BEAS TR = R R A 2E G
HE IR R R R A R R R IR L AR ZE R AN -

CO+H,=>H,0+C+131. 88k] (1

2CO<=>C0O,+C+H173. 04 k] (2)

RSB (2) , BEE ROV W A3 R 3D, 7 2 10 Bk
b ARG N7/ e AR U FE R T A I e o
MR AR R B EBAERT A8 4 Bk
T, BEE TR R B (9358 MR N IR 3 B 8™ A
Hyy RMTHEERM. I RBRAEMHL N ERER
A ANEHE RSO A RS S E AR AR E R
RIS B A B m b, RO R AR 5 . it
LA, HA B VK E R R E R R G e LM
PERE (R0 98 & ZEFHFO 3 23— MRS, TTRE U=/

TR RAS B B B8 70 A A 5 R T AR £
R 2B SR B 7 B A N e R R 42 (R D L H
ST 2 3 BE Y m OO IR 4D L 33 2 B A R A 3 TR
FRERBERCH B SERBATHY  FI
MHFEREREEEAENRE L  ERBEFGTR,
JZ I B () 4 L P 2w o) R T R 7 A R B R R B

5. [FIE 58 A2 R R 45" MAYMINALER DL TE
RERIE ) — W &LET . AL R _EaE % A& ) L
JTHAST AR/ R RIS 2 RO RIB .

(¢) 3 mmAd 5§ T (d) 4 mmd S #FE) T

EHi4 TEMHEEHERRKS

Fig. 1 Fragment of homh

3 &

(LD ERB\ITRAGT . SATUEEWES
— B, X AR E AR B TE A, BE A R R R AE ) A UE
s 4k RDX B9 fR R4 KR REHE IRE 2 309 <. Pte -
ERE PEMIEARNRER, ol IR S R 2 1 $ %
TEVERE  FEIR S 1L .

(2) FlESMHR A 3G 52, B o 4 2 1 5 R
B 3 P A Ak RDXC Y 6% 3 8 0RO e R A
Ak - BP BB A ol ZRE B 0B 5F

(3) M-S ARBRA L E A H T LR & 25
R KT IRRE . XSRS SR TAE PR 2 B¢
HI B RA TR FE L.

SR

[17 MIL-STD-2105B. Non-nuclear ammunitions tests of
risk assessment[ S|, Washington: The Department of
National Defense of USA,1994.

[2] Schoites ] H . Strain rate results of the TNO-PML..
Cook-off test with HTPB/AP and PPG/AP/AN
propellants, PML1996-A87. 1-17 L R J. Netherland:
TON Prins Maurits Laboratory,1997.

[3] Kondrikov B N. Investigation ol cook-oll-type test
methods [C7 // The 11™ International of Detonation
Symposium,  Snowmass; Snowmass Conference

Center, 1998 135-142.
(F&%31 70



31 KK

E32R%3H

@] 1o o A AR R R BB 1 3 FE B B A L R KU
12 36 10. 7% .

(2> fmCo5] 4R i 51 K% = [ 09 68 B BE B B
AN T 5] A5O6H O B 8E b E BE L 5 AV AE AE 0°~ 1807
CIRERE JAN: oyt L) =k

(3) (Lo 182 1] i 330 AY B A PR RE 10
TP DR AR A

SEH:

M1 BTk, mEH A E R e
OSBRI |, K e 52 47, 2005, 28(2) - 52-55.
LIANG Zheng-feng, YUAN Bao-hui, SUN Xing-yun,
et al. Numerical simulation on the kinetic energy

increase of aimed warhead []]. Chinese Journal of

Explosives and Propellants, 2005,28(2):52-55.

. WL WO RE SRR ERENELDL

AT B A, 2008, 36(2) ; 36-11.

YUAN Jin, MIAO Li-gong. A detonation model

Modern  Defence

(2]

study for aimable warhead L] [,
Technology » 2008, 36 (2) ; 36-41.
AT, A a, L5, F.oal AL SR A
W HFEI]. S 6 SR, 2007,27(1) . 104-106.
LI Xiang-yu, LU Fang-yun, LIN Yu-liang,ct al. An

La]

investigation on fragmental gains of a deformable

(E#EF 24 70

(4] +EEE.REFZ.RE FRAMERLRIT]L AT,
2001(2):5-7.

WANG Xiao-feng, DAl Rong-lan, TU Jian. Cook-off
test of booster[J]. Pyrotechnies, 2001(2) : 5-7.
SR, KE E . RDX 2 IE (cook-off) 5L T B
FEAUT. S aek R, 2004,12(4) :193-198.

FENG Chang-gen, ZHANG Rui, CHEN Lang. The

(5]

cook-off test and its numerical simulation of RDX[J].
Energetic Materials,2004,12(4);193-198.

R AR R AB AR XK AR, RSB AR T &) S i
W AR BFTELT ], Kk HE 45 2£ 42,2008, 31(3) . 71-74,
YANG Li-Xia, ZITANG Zou-zou, LIU Lai-dong.

el

L4]

L6l

L7]

7]

(8]

Lol

warhead[J]. Journal of Projectiles Rockets Missiles
and Guidance, 2007,27(1):104-106.

B ORR, B % BT Gurney BEEH—FIE
RERGHRERMETET] BE S HSEM.
2006,26(1) ; 71-76.

ZHU De-fang, FENG Chang-gen, L1 You, et al.
Calculation of first velocity of the unsymmetrical
warhead’ fragment based on gurney hypothesis [J].
Journal of Projectiles Rockets Missiles and Guidance,
2006,26(1):71-76.

TR, PhEEE, R, & RO2 SRS
B R ROFFELT]. Jbm BT RS, 2001, 21
(2):177-179.

WANG Shu-shan,MA Xiao-fui,SUl Shu-yuan,et al.
Experimental rescarch on fragments dispersion of the
warhead under asymmetrical multi-spots  initiation
[17]. Transactions ol Beijing Institute of Technology,
2001,21(2):177-179.

FBEIE, FRIKER. oM. M0 ERIUR M
RESHEREEUPTRCl/ EAMEEREEARS
B bt Jb s T A7, 2003 201-206.

LSTC. LSDYNA Keyword User's Manual, Ver, 970
[M ]. Livermore: Livermore Software Technology

Corporation, 2003:612-613,799-8041,816-818.

Experinental study on  vulnerability response of
propelling charge to thermal stimuli []J]. Chinese
Journal of Explosives and P’ropellants, 2008, 31 (3):
71-74.

E- =2 A i Y G e = P 2 M = oY
2005.

ZHOU LIN. Base of Explosion Chemistry | M .
Beijing : Bedjing Institute of Technology Press, 2005.
kg MBRE ALK FEIM] A R KE SR,
2004,

HeEIt RS AL FEAHEEIM L AL B Tolk AR

#t,1982.



	7
	22
	23
	24

	34

