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Development of Slower Cook-off Test for Explosives

XU Hong-tao, JIN Peng-gang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

ABSTRACT: To reduce the damage severity and probability to the weapon platform, logistics system and personnel in acci-
dental thermal stimulation of explosive and to adapt to the need for comprehensive assessment on heat hazard of explosive dur-
ing the development of insensitive ammunition, this paper focused on the analysis of US based literatures about slow cook-off,
STANAG 4382 (NATO ammunition slow cook-off test) investigation report, and research results of slow cook-off of Xi’ an
Modern Chemistry Research Institute. Analysis results show that the origin of 3.3 °C/h temperature rise rate is unknown, the
small model test is a main focus in the development of cook-off, the experimental technology of visualizing or quantifying the
reaction state and the simulation prediction study on reaction severity are the developing priority, the suppression technology
study of reaction violence is a developing trend.
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R IM ZURINZE IS . S5 DR AR SR, R
FRIESE, # AR R OB Sl SR 6 R 2,
R e 1 L B (] 5 01 B B eR K, TR e TR AR R i
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TCIEHR R T UGS A R B 45 R o 2438 i B AR A it
7%, AREPRUESZY 12 BUSER T 1 IM Rk, i soH
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RIETHEHE R 1 °C/h, THE ERHN 400 'C, XFFEik
558 5 TOAH DG BB BEOR o [ PN AR A 3 s S I A
PR SCEE AR B, X T REIMIARE & ) RS 2 B A A G
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1970 “EAEFFAE A 9 52 /K ( Lawrence Livermore
National Laboratory ) f1 E. LEE, R. Mcguire %5 A
AT — R EIK (ODTX-One Dimensional
Time to Explosion ), 1993 4 Fisher 1 Benham 3 Jiil %
FELLPF, dlid VISR M 1T iU S I 3R 237 JE 1Y)
B o ISR MR R T 4340 X, FHIRESGET (K
244 W TRl & A5 5 . 2000 4EEFT T BOR E 3,
FEAL SR IR A S PO | SN (R
) B AR . 2014 4E5) AT K S #oc

(P-ODTX ), RAMERA Kulite S 78 7484
(#5 XT-190-500A ), I AnHR B g i) 248 A2
ft, LL1 Hz R HETTIC R . 2016 4E5] ATEL IR
SAMTBEST (C-ODTX ) U3, e & i il o B oK
100~400 C , #ZIRAEEE A 0.2 C A B4 A L) 20.7 MPa
FIK RS TIRA, 2% B AMTi ST J1o0 331.2 MPa,

POMIAFEL Ry 2 g, BRAITZE—A HAR 12.7 mm ERIE
Hh, HHTE 2R SR SRR ST T A

RIMFTEACRE . FRHTIH FE RTS8 I RS
WA 15 iz, REGL S B RIANIE] 16 s .

1980 4F7EME 42548 0> ( Naval Weapons Cen-
ter ), M1 Pakulak. Cragin 2 A1 57 1 5 F DLIEAR
MY TEAG L, PEAN 5 R S 56 S o7 Ja) B B ) /N AR 8 49R
i 5 ( SCB-Small Scale Cook-Off Bomb ), ¥ ZE;
i Ry /NI SR ST 2B N T 17 B

K 15 ODTX X ZR%

DB:488
Cycle:1700 Time:26.1118

508.4 0.001677
-

Final

W Fraction
0.0004959

-0.2
0.1366cm/s \

Speed TNT
—04 Melt
®% lines
00 —06 — RDX
-0.6 -0.4-0.2 0.0 0.2 04 0.6
Radius

Bl 16 FE5h KAy EAR R

R BAT

B L A TR SR IR L
SR FE
B e

400W KT EEE <2

777777777777 777 7777 7 7 - AT
\,
PEIN
Bl
=3
b

K 17

T ZE R A P L /N SRS B0

SCB ffiff] 10 mmx10 mmx0.3 mm J5 Ji - B4R 4%
G eV, R E—AMARUR 400 em’,
BEJE R 3 mm WIS AE N . HIEFIAE I K, 76
A LIm TR 10 mm & EEAZS ], WUEAR AN
135 mm, JEREEHN 12.7 mm AN, £ L0 12 °C/min T+
TR, 25 THIHAE 400 'C. AR Z W HT
FH (SFe TR IR SR E % . R E R L
% A RS 0 ) KA E (i = /) TNO-PML

BURFNE. DSTO ), ezl & E (fafettizin )
Wi B R A . A EsCHk R (Small Scale Cook-Off
Bomb ) M E 554, f Lk EF AN SSCB, LT
SE ARG SR . IR BT R SEG

1983 4766 M1 2R 20>, i1 Pakulak | Cragin
S NEESL T /NG SRS K SSCB ( Super Small
Scale Cook-Off Bomb ), X2y #E 2N 20 g, AFEGE
. BB EALTENIE N 1.5 cm, AMER 2 em, K
3.2 em MR S, ARIEKIEMET 1.2 cm 19
=, HEINEZNT N 2.0cm. /MEHN 23 em, K
7.6 cm MR HI AT E ([INHAA5]), RN E
SMEH MR 2.3 em, SMER 2.8 cm, Kl 7.6 cm HY
B o /INRSTRRE 1 S RN 24 355 S B ik 2 25 4 HR 1)
YEA RN A5 R 2Z ML X R, TSR 1EZ
1) I A — i L AF 9 Bl P 2 AT BE 2 9, AT DAS I 4 R
SFRAERE A BN, T B BT 2
B I BEEMR IE SR, HERR RN, 3K
WS BOE £ o 1 42 o0 /N I8 IR ST 6 2hé
B 18 TR
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1996 4E, Alexander 25 A\7202495% 4 1 mf A5 4y i
Z MR B9 525 ( VCCT— Variable Confinement
Cook-off Test ). Z ISt 2 e H B IR SL I 2 —
HrRiR 5 25 /24 60 g Harold \Paul %5 A" ] VCCT
XoF 1 T I MR S e (R RS B R A T 46 IE , AR A i RDX BE4E
2 PBXN-109 fil HMX 34E2 PBXN-5, 5086 24

Thermocouple

.....

Heating Band
Sample,25.4 mm Dia.

by 63.5 mm Long

1.5 mm Thick Al Sleeve
Within 0.4-3.0 mm Thick
Steel Continement Sleeve
‘Washers/Spacers

1 3 IL

: Ste e. Connected by
19 mm Dia. Bolts(not shown)

LYHAE A R AT BN P R FH R R A,
ALFE— R . — R G RE R IG In ry A9 L A
A AR A R PR AR R i T AR L R AR
AR N 2.5 mm, HEEELE 0.375~3 mm [[] L)
0.375 mm YR AS A, 22 LIRS 1 (40.724) N-m 1H]
FEIAIEF . THERS: BUREZE 1 h NS TR i)
100 'C, 7£ 100 ‘CHEIR 2 h, $RJE L 3.3 'C/h FHE A
RS Ko VCCT K 2E B & 19 iR

1991 4Efaf 2% TNO-PLM S5 % i Gert Scholtes
1 Meer 281081255 ODTX X I8 A1 SCB i 56 19 45 o,
5 ODTX IS U ry ik 545 F1 5 SCB LAY #A
BeEHET T —EN LR TNO KEIRSE .
9.5 mmx9.5 mmx0.254 mm 155 & 4 VE b
18, WEEEAE— AR 400 cm®. BEEE K 3 mm )
WA FIERAAE AR, 78R Loy T
10 mm & EEMIZS A, DWLIEAUR B AR 140 mm., JREE
A 12 mm M. — BB, SEATHRE AL
0.8 C/s, AJAFZP TNO KRS INE 20 iR, X
PO Rl AR 2 SRR RS G, AT DIBRICRR 2 RS . 4548
LY B TSR, R AN RS B R S 56 Fe
KIRGHIE R RRE, AT L PN I —FP R 72 o

E 19 VCCT ik g

3

-\ i
B 20 AR TNO #5 RS0 5

18 B SRS 00 Ty Uk S B E )T N T2
L Retr Rt (LG 2Y ) 475 o J 0 N A 322 e P
fETAE, FEMpORSBr TREEOR M, R AR 45 4
XTI RGBT | A A AR R A HHT
[l N —SERT AL, HES7 1 AH G A 1S s R S e

Ko st PRI 45 R A VAL 5 E AR R
Wt 2y STANAGA439 ANPURFRZG 43 | DA AR )
6 Bl AR N AMIF T N BB T R
SRR IR Y 32 R R R A A 42021 3 1Al
ﬂyﬁﬁ$[26,29,42,45-47]\ BE%U%#FBZ,}S-BAS-M]\ ﬁlﬁlﬁﬂ*
(KN, AR ) 2830323655572 - Herh 7 ik
R BRI AR R ST Y S m A I, it
6 B BE T AR R 0 RS B SR L 1
BRI G AT % b8, AR MEZG R R TR AN —
B, MRS (PBX), WHELMS AP K4k
2y, B RGERA AR JE MR ] B A AL
PBX 5% & 544% | AT AE (LR, BB R
A ARAL ), 3SR RO AL 2E PR . 25
T PBX, & AP JKEZGHY AP fb 8 Zu b th 75 2%
KGR G R BRON, Wik . sCBe /Al . Ok B
FIVUREL 13 10 LW o o 45 0 2 R TR A 20 2% SR AT
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1, sl CArLUEPIAH ). Vi AN g 4 £k 27 3%
B, HAXER A5 R RESMEENL T 5 18 o

LR JE RS A A I R BOR R A AR
AL RO EhZ b, A — R, 10—
FUBCE T e R I AMEE s IRty | A S e 33 g S
BE, A7 sNEZRME T aT e i THARMH,
TEAF: f 218 T ARG B 2% 1R T BRI BT R
FB, BT I UL AL RE S A5 FT IR - T ERE K 1 A
SR B o3 2D B8, AN &AL 2 S A id R AR 1
P EUAS ) A7 8 1) B4R A T LS AR it s B G
FER 2Rl , o O I, Al RAZREC A gk
IO A I I

2 JEHIBIEEMASLIG B TR

I R 206 AR S 56 235 SR 2% 3 ek W 2% K 2 I
el =R A N Y N NN B V85 4 K 7/ I G B | HE 7 F N
WEIRFR SIS, R L H HIWTAE i SO N TR ZU R B 1
WA —E W M o X FAEZ I8 M MRS, A b
Xof S I P I B R B 1R AT S IR, AT O A L TP
HASER

KEDJRBIRAAE N HGSTE B, RO K, BRBE IR
o i i R, DA R G BB AR R R AE S 4
1k, REZ T WF o8 iRl . SEPRIFSE o IRSE
X RGEMBIR R, LR AR =, AR Z 50X K
24 1) R TR B FE B S PR MDA o BRI E eI H
FUBTER K B I, R RS ni A, ik
scude g R g iR g5 R

B SZe 2E B S 4k, S (BEM 0.6 m
HITREE 1, 454% 1 BLASTX HEFTTH8 Ko B i) )
KB4 g E/NELAE (AN R SE 550 mmx550 mmx
550 mm, BEJE 25 mm ), PiyrdeE R MHER, JFE
WCSE BN A AR o e MR R A R 4 5 DY B 2F
YR A A oz 1T m A, SR R R
( Coulton MY AN F /N F ) PZX4 R f il de E 4714
Mo AW K B (— R E5EEERN
BE  — RERE L ), PSR Y BE A A (s i
R B KB B an e 21 FiR. BT
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