Bk WMo & B ¥ # , Vol. 2, No. 2
1994 4¢ 6 B ENERGETIC MATERIALS June, 1994

%30 TNT YEZ5h R s B Y
B R e R

KEF % 7 FFT AXE

(A HEA¥NAHER)

BE AXFRTELINT RAGPRABRONEEAENE, EFRARAE
A BRBORS BB 43 3h F0 el SR B IR, 5 18 T S5 0B , 6 X B B L M U RLEEST T Bl
HE. SRERY L EY CPa R EEEM G MR T . ZELEH, ERAAFRRARTHA
B4 5 M » 4 b KR B 3 RIS R4S KB, T L R AP ERIE T i B R A — 2 IR
KBRS B TFARRELBRF ARG RET K, EF X PRREE IR N
HRAARLS BATURNER ARG, Hib ELRAE N BLFH B AKX
Wbkl PR X AEBORLAE & AR R RE IR T RO

A@iA TNT ¥EMARESE HER

1 5]

RNAEESL EHRERALHHHRERIET A TFTEENREOE SR
T PIsE Ay In 82 P F 32 o e A A “ R

Khasainov % A U3y, 76 85 81 BE b 38 FRAE 25 R S BORER N, T TR RL“ 2 VA Bt
B ARV A A TR 4E A A “ R BB R ILBR R o FLBRIR 4 A
B8, TURERAMOFZOML. 3 TNT 2%, B FEHRRRE Hit, £7LR
Bad R MRS EEREHET TNT FAESATLRA RN BRES . B
B, B ATFEGT S TLBRE B A SR AR 455 Sh A sh ML SR A IR, B R T SR, F R
ST AR RIREL

2 FART LIS B ARE

RATE TR UTERF RS TL4 2 vty B AR FE 4947 i B 18 3R B ST AL AL~
HER. FHMERE. O ERBMENRSRRHL,. TELRKMENEA RS ¥R
¥ © BEMBATES: M4 ROEEEE o HERE TOHEHEE o HELER
hABAAEIR;® UK MAERES PR MREE. RBE, ESADR
FHABRRYT S HRE—, FEAFRBTEAAEEM . Bk, RITTLHERAY RS
B & — TR AR By BRI LTS, SEIRIE BT AV 1T AR R B S LW REB AT N T

FXHFEIBYERRENAOEF R HRYESREYELRERINE
1994 £ 4 B 4 H K



X2 BIRTE: FTL TNT 425 PR R0y s 2 1k S gy b 37

HARE « i XK.
or L (1)

o ¥ —a
HH: b M a 55000 HRARTALRN LR, BLHRHRTERTHTH TR
b '

a =

rP—a =r}—a} (2)

R ke R HERE BT — B S IR R A, BUERO W IR M MBI AL 4R, FHR O

RRVIEGE. .
HRTHABBRES A EF B TRER™,

5
. - P, . 11—z 2 N
—apd = =20 + pratz L 1—2)3'1—21[ Y(Py,T)
‘a’d - dr
+ 64(Pr,T) o ]: (3)
FERAEMERE.:
a(0)=aoyd(0)=0 ' (4)

Rt Z=a/b=a/Va'+bi—a}, P HMTHREFHME E A B s WARE S, P
RILBRPRBRER B ES, RN ERITRR, -

- P, = Py(as/a)” ¢5)
Al Po b FLIRP MG SRR S 7 A S 8L ] =1 4,

OORF Y (Pr, TOM w(Pr, TV BN R BIRN AT . 8 FEEBALRR, Y 7 s
ARBERARH B, TS M TTIRFEF B E 404 Pr(r, ORMBELH TG0E R, B,
EMXTERY 0O ulrit) . B EBE To(Pr) BRI Y (Pr TYRIRE B 4(Pr
TR R T,

Tm(PT)='Tm0+ﬂPT (6)
Yo’ T<Tm _ 30;
Y(Pr,T) = {Yo(T... —=T)/30, T,—30<T<T,.; 7)
0, T>Tm;
e T<T,
#(Pr,T) = E. E, - (8)
: /“OexP("rIT -_YT), T:"Tm

AP T AHETAROEE, FHERFHENSH, E. 2 R P AL M el 3 0 p s gy
HMIEBRE. ﬂa?ﬁﬂ&ﬁlﬁtﬁﬁi&uﬁﬁgﬂ]ﬁﬁi,~E£ﬂai§4&,ﬂﬁﬁﬁi&#§ﬂ:ﬁ*ﬂﬁﬁ
HLRTRE . HERERA, RAITLE Q)R AP B TR B H B M %

ﬁﬁdﬂHﬁﬁﬁﬁkﬁﬁbﬂﬂ—%ﬂf?%%ﬂ&ﬁﬁkﬁkzI'EI#JE%"Ehﬁlﬂ'F?abelFﬁﬁ“Eﬁ
2.

9T , ;3T _ K 1 3 ,3T., 12z'd _ 2Ya'
at +r3r—pTC r? c?r(rz 3r)+ oCrt o:Cr® (9)

HH R RN R



38 : T ®8 # H LR

3T (a,t) aT(b £)

T(r0) =T, 572 =0 522 =0 (10)

ﬁ¢ﬁ%%ﬁﬁﬁ$%ﬂmmﬂwWﬁwﬁﬂmmﬁﬁmﬁﬁwﬁ%ﬁkﬁ&ﬁm%%
W A KM CABBRESRUMUNE.

HEREEROAREDH B, |
prr =— ‘;P: + %}1 an.
RS or(a,)=—P, SHMBUREME:
' Pr(a,) = P+ £Y(a,0) — 4utat) 4 (12)
TU*@EJJ%*EB‘J%J’ZH&#H"F.

Pr<r,t>—P+ Y(a,t) e 2 +zj—dr

"’B(—- — —) - ‘°’ B*(— — .) 3

i¢=&r4£m3=—ma—Ma.LﬁRﬁé?ﬂﬁmﬁﬁE*ﬁﬂ%ﬁwwﬁ&,
WA AL KA RS, FE B - WP AR R L B R BB SK Rk 15y BAE K

0,(r.4st) = 0,(r._,t) s
By HE-RFHHZREHRELE, BELX ¥R,

B R &G QOMBELEEREFQD, ﬁﬁﬁ(ll)?ﬁ@]ﬁﬁ%&#&ﬁﬂﬁﬁﬁﬁ#ﬁ:
Pr(ryt) =Py — 4p(ast) ;'— %3(7 _1,

a

_ﬂB!(l‘—%) a<r<r._ 15>

Py(ryt) = Pr(r. ) +

+ jT r— Bk - %) - Epd - ;{_—) re<r<s e
%&E?f%@éi*fﬁti&%ﬁ,ﬁIUﬁﬁlﬂﬁﬁﬂﬁiﬁﬁé@aﬁ%ﬁﬁ&wiﬁﬁ% P IR
RS wHRRESA.

AR . ATRLE N SR S S B HREL B RANE
HER, EERT AT RARE, Y - LA RSHEE r(r‘,:)>T.(r,t)B¢,§?exFﬁ75‘ﬁ
(9)*&*}*&2&%@114’59‘1%0&%&.&&?ﬁ&ﬁﬂ%ﬁﬁ'&l&ﬂﬁﬁﬁﬂ,{E%ﬁé{lﬁﬁtﬂm
2, %% & Ak B R AR B B R K TR E. AT, MK A TF SRk, X R FE T B
HERERERTHYTHLRHSHERTELX,

G- EEEENT ESR S XN SEERL BTERTERLEN. HE, REZ
I'EJIﬂ#&ﬁlHﬁlﬂiﬁ&ﬁ?ﬁ&%ﬁﬁﬂ’ﬂ%#?ﬂﬁﬁﬁd\,ﬁiﬁstsﬁﬁ%,Kf’ﬁz‘%ﬂ:,ﬁﬁﬁ'
EHARRAETINBESNASHRBENRE, "



B2 KRFE. FITINT HAFRATE RS BRGNS 39

HEHRLFEDN INT ELHSRERSE 1.

1 TINT HEHHHEEKS
Table 1 Properties of TNT used in calculations
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FLENFEE pr/ (kg/m*) 1. 654X 10°
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HE uo/(Pa-s) 100
JBIRZREE Y./ (GPa) 0. 05
B ARBE To/ K 353
B/(K/GPa) 200
HAMBERE E./ (KD 3880
Wi g MR E S P/(GPa) 3

3 HHERRITR.

BB, RATIREH P=3GPa, LIRW M ER ao= 4#%:‘2;%55&1?5%&%%
1’52543éﬂli@?wﬁﬁﬂ“*ﬁ}bﬂ’?‘ﬁ(*%ﬁﬁﬂm B H 2 R i 1 Efm

0. 0] S rrrrererren

; 0. 04 0. 08
00 ¢/ (us)
B 1 (a) an=4apm B, FLB A PR RGBT ] 28 4Lt 28
Fig. 1 (a). Cavity radius versus time
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Fig.1 (c) Temperature distribution in the
spherical shell at @o=4pm.
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Fig.1 (b) Velocity of cavity boundary
versus time at a,=4pm.

1 (¢=0. 031 us)

2 (4=0.058 ys) |
3 (¢=0. 082 ps)

12.0 16.0

r/(nm)
1 . a=4pmat Bﬂxﬁ%*ﬁﬁﬂiﬁf&?ﬁ
Fig.1 (d) Pressure distribution ia the
. spherical shell at a,=4pm.
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VISCOPLASTIé COLLAPSE MECHANISM OF HOT-SPOT
FORMATION IN POROUS TNT EXPLOSIVES '

Zhang Zhenyu' Huan Shi Lu Fangyun Zhu Wenhui
(National University of Defence Science and Technology)

" ABSTRACT The viscoplastic’ collapse mechanism of hot-spot formation in. pressed
porous TNT charges was studied. A model was proposed and numerically calculated
based on the vnscoplastlc motion and induced heat of the media around cavities due to the
melting effect. The results showed that in molten region near the boundary of cavities

. with different dimensions the temperature was kept near the melting point, and the exis-

tence of the molten region ensured 2 heat layer with a certain depth under the shock

pressure with amplitude of about 3 GPa. Due to the enlargement of molten region dur-
ing the collapse of cavities, the yield stress tended to zero and viscoplativity was very

small in the molten region, these factors may result in a high velocxty of cavity boundary .

collapse, therefore on the close stage of cavity the fluid- dynamlcs mechanism of ignition

must be considered for these samples from large granular, while the melt remarkably
decreased the sensitivity of ignition for these samples from fine granular.

KEY WORDS TNT, viscoplastic collapse of cavity, melting ‘effect.





