$o1 % 3 w5 M i Vol.21. No.3
2001 4 7 EXPLOSION AND SHOCK WAVES Jul. . 2001

WS, 1001-1455 (2001)03-0237-04

R R AR IE SR 2l BE R SRS 0 A

BV, ki, H L
(L P RREHR K, 2B AT 230026 2. TEILREEATE AT, BT 7% 710024)

AL SRR BN ) SRR T8 T R 28 s v A 25 R e b s B PR A R AR e S I BE I I BPIRAS . T B
PRI T 2 R i U S e BE A PR S ORI SR G R T e AR i . FE SRR, R U T A s o A R 1 B A
TS B M, W B T S i B 3 B0 R R . S e I S TR 1 R AR 40 BT A5 T AR SR SR M FEJR
DX FHT X 3 AN 938, FEATEE 0 8 oy T I SR ME I A . X SRR S B THE A — 3. B RINg TR T
B T 5 S a0 B rp R AR L 1) R

KRB AR AR SRR IR B ; AR J) 2 i

42T, 0382 SCHRBRIRD . A

1 5 F

ARSI KERIE T H A A2 FH AN R DRI RO £ 2 s Aok B X 8 5 381 Jo) L 0 I F) i B 0>, 3R BB
fIRIE X iz sh 2 BUE ML X 1 72 15 5 iR AE, DAORIP AR G54 JF B ME A Bt AR INE]. FL7E 60 4EAX
1, 2 BT IR IEREE ST 4 1 305 T ORI 7E AR, 24 CRtAT 7 KREREIR TR = 5k, S
T B AIBE TR, FEN T BRI SR I . H AT B TARVSEEA T e B AR

BRI BB TS S S5 R AR B, A R R AR S, 2 RGT N, ARSI S S AR
EEAT A 5 25 AOARFAE, RIS S IRE BN RN B . N 1 1 R AR AR SO EBOR, JAEHEE
AN ERIFFE T A i R gk e O S AR AR L UESE T AR SR KR AL, R A 1 AR R
ARSI R TR

MR A BORL Y 2, A — e SR B o P A s s, = BELE N b o A T AR T e AR Y
AR Ray=0.30m/kg! 1Y o TR SRS oh BT (¥ X 25 5 240kg TNT, 7284209 1.85m, fiT LA
B I B A P R = B N A T e SRR

2 IMHE4R

2.1 IFEEA

TEAE R A R A — BRI 2 s, BRO AR TNT 253K, 425128 Ro» THEERA Ryan kS5 E KA
Jis B 2 (AR . INT R KRG, fE SRR A — AN i d i AME 3R . o Rt 81 flas B o 28 I s ()
A e B S BUE A B, FEE A B R A A [ AME R BN T

TR AR A ) F A BT SRR b i I 2 AR, A g JE = B ES T7 FE R BKW 7 #2 11
A . B GE R BRI A —— o8 8 AR TR ot AR SR S B M 1 Bh ) 2 R REAT B L, F TR e
5 2 s BE AR 0 RO I AR 2 e 12 B, DA A i S AR .

TNT W858 Dy 1% F AT S Wrdil Ve 25 0 5 BT I 90 45 2R, B D= 1785+3. 2250, (Py NI L% JE,
kg/m’; Dy IR m/s).

TR 2 i A R Bl A R RS B H R — 4E RO BRI AR —— 5 B A R 5 T RE

* UCAR H . 2000-05-29; &R HiY. 2001-01-31
YEZ i, BEUhE (1960— ), B, i+, BIFFFR.



238 5 JE 5 T hin 01 %

T (T RSt
V= "Vo(R/r)¥R/% 4D
it A IR e sl 2
ey=-ey(p, V) )
es=27V/(36) 3)
J RN
u—=— R/t @)
N T A
g— 2| L ape bl sy s F << 0
V1 VI (3)
qg=20 /=0
B RBIN. 1 H
T= T P =pL
= | 7| sign (), =T, ©)

Jt/ % = G(u/R— u/ IR) << T,
A R N Euler 245, r 4 Lagarange 2445, V 1 Vo 2370 N2 TE R G HIARAR, ey AETIEAZ LLRE, e, BT
VIS LLRE, p1 AWALET1, T 98 IR PR
TNT RS TTFE K H Los Alamos ) BKW 572, Bl

Inp = A; + AlnV+ A3 AnV)* + A4,An V)’ + A5 An V)* 7
InT = Ag+ A7lnV+ AgnV > + Ao In V)’ + Ao An V)* ®)

HY=—Inp/InV#E: ¥v=—A4,—243lnV—34,nV)*—445(nV)’ 9

Kb 2 A G=1, 10T ELHBF], 130

T LSRR 17} T
TEREHORA TRAE AR 104 Peskof it sike — |

Hugoniot [ £&, 7 ) £ Bt B A4 X R 9 £=0.72ms

F Gruneisen IR 7 7 #2, [ 44 X K% FH A8 o 78}

PR AR S 6} =0 90ms

22 TR T 5| /\(
RIS, MR RS sl e s

TESYLAM. INT BERF=MIIREE <

3097 ~ 1098K [MAZALIF, ¥ T 2.7~ 4

1.4 2Z [a]; ¥ /N T 1098K B, v 1H HL e 1 . ﬁ

1. 4. TNT %% 2% E{E j\j 16X 103 0 0.5 1.0 1.5 2.0 2.5 30 35 4.0 4.5 5.0

kg/m®, 224 5 BN 240kg, BRI 242 RiR,

& Ry N 0.36m. TR R N

1. 85m, LB EARIM S 5. B 1N BI L AR I 23 I mh S R B 221 10 s 77 i T

THE S s NS 5] I Z 1R 9 7, Fig.1 Decoupling radial pressure profiles

%’ﬁ%ﬁ Dﬂ j\j{tlj ﬁf/&@z’:j%ﬁr'ﬂ . in cavity for different times

M L] LB B, TNT X 2558 XE ki 76 23 B BE 110 SR R 3 207 5. 00X 107Pay SO 1) 25 i o



5 3 3] PV Va8 6 M ARSI E 2 M BE AR IR 25 23 A 239

O J7 RSB, i B AR S BERAR R . 2 e B I g S s s P AR B I 18] 9 AR At B 2 A 3 s

1.870

10’

1.866} [
o 10} o [
1.862p
S £
H
S e & 1.858}
1.854-!
10" |
10° ? 10" 10° 10' 1.850 .
10 0 2 4 6 8 10 12 14 16 18 20
t/ms
t/ms
2 MREEEL ) S E KR 3 AR ER KR
Fig.2 The relation between the pressures Fig.3 The relation between the radius
and time on the cavity-wall of cavity and time

D,

M3 T LU H, AR R AE SR A 2 A2 AR AE 0 ~ 20mm 22 18], Bl 22 b i B ) ek 59, 2 s e
[ Z JFORRAS . 23R ek B A 25 Ml B T ) S SR RO R I v IR AE T LT 8 e A s 35 S BR M X
TIBE R AR X
3 ARG N EL R

31 ARG
R SR SIS TR A At AT, HR LA 15m, 2 IaR it . B0 — i P 88 4b 2 O

BIES R E.
a6 R AR E T EE DL EINE S HOy . HISSHINIEEE o I 5o A 2 2 i B b R

RIMEAFR O, S5 AMHEE. R3S BERR S 25 5 1FE S, AR L
L TRCT AV s . 7R R B b, 0 I RO f VS RN 1~ 20kHz, BFE N Skm/s’,
LB R A i ] AR AN AR R
3.2 MEL

P 4 RN 5 43 T3l g 1 o e A ) 381 P o 9 R AR 5 AR o 7 PR AT P . AN R e DL M, 2
BE Kb I A IR 3 & 0, L A 1 W AR ) 2 A e 87 95 Bl (20kHz), BT LAE I 20kHzZ 1) 3 418 T A& A
FLSEAY . SEE6 IR e HE T S 37 i (0 3B sh i R, R A — B R Y . A A

150

128
76

20

8 S \
-80

-132 \l

-184 10 . .

236 10’
-288

10

a/(km/s?)

a/(km/s?)

0 08 16 24 32 40 48 56 64 72 80
Hms

5 XRCTE 4 B S K
4 5 BE LN I B TR Fig.5 The spectrum chart for Fig.4

Fig.4 The acceleration waveform in the cavity wall



240 5 JE 5 T hin 01 %

S R, X T AR SR E, B LR B AR (O m R CH LT LD DO X R R
=, HAERE S, X 5SS NEA A B X 5 (20 R AC 58 A% Sk 45 A B 2 DI B A 2R, =5
il MG T R AR ) ) 2R SR AR IR . SERR I A RUE T S AR S B EAEL T AR SR RO R E
) e Ak B AN 709, 1K 55 [ A0 SCRRFRAE A — B, SBT3 B3 A B, | T e AUNE 13 98¢ O 1 IR M
05 1T A ED O S A A%, A AT ) B T s A 0 1) 1 AR I L 7 i B R . Xt A AR SR SR A
DR M EERLZ —. RIS RWAUEY] 7 H 5 prd ) i B AR R IR B 53l i, TR R A B
A 7R YL SRR SRR A B AN AL, IR AN RE X B TH SO Y 1 ek AN e R B ROR
HIfEH].

FEARSHSE R B B A I, BT @0 2245 5 BER O BE R RAR R, BT AT KX 45k B pr 22
RIS SAEAE AR/ 0w, FDUA A% s 2 58 e S BB I S5 B R AR N AE Y. BT BL
Y, S0 A I B 45 5 W] RESE R ILH . IXNS SR (0 0 A AN TSR R () S S ok T ORI . S T
FESE IR /= IR BB AR SRR 0 S B G, S0 A Bk B 7 2215 RABUE =80 1) 7 2 SR A% s, IX X A%
ST RIS Y OB ARt AT DU, S = SRAR ISR A B ] 20 1 AR I SN T 2 B R AT
FCHIRN

EE PN

[1] WILKINS M L. The Calculation of Elasto-plastic Flow [ R] . UCRL-7322.

[2] PATTERSON D W.Nuclear Decoupling Full and Partial [ J] . Journal of Geophysical Research, 1966, 71 (14).3427 —3436. .

(3] #EVAVE, AL KIEH. 55 . AN RUEARAC I R R 0 AT (0] B S by, 1997, 17 38 113 —120.

(4]  HEhIE, e, HTE, 5% EREAEE SO TR Zh S EUR T (0], BRIE S b, 1999, 19 35T, 201 —204.

Study on Vibration Behaviors of Rock-wall in Decoupling Explosion

LOU Wei-tao" ?, ZHANG Hai-bo*, XIAO Wei-guo”
(1. Unaversity of Science and Technology of China, Hefei 230026, Anhui, China;
2. Northwest Institute of Nuclear Technology, Xi’ an 710024, Shaanxi, China )

Abstract: Vibration behavior of the rock-wall in chemical decoupling explosion was studied by using the model of
hydro-dynamics in this paper.High frequency with strong level induced by interacting shock wave to cavity wall was
expressed in calculation . Stress waves with high-frequency in near field in decoupling explosion were obtained from
FFT to accelerations waveform measured in experiment, and the frequency of stress wave was high than that in cou-
pling explosion obviously. The results in experiment were agreed with those in calculation. Finally, some problems
that existed in calculating and measuring were discussed preliminarily .
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