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RN 8 661 m - s HEZE E M (32.6 £0.2) GPa,
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RER A RIAT I, AT HEAT 17— &5 & RDX I HMX #Y
TRAHEZ 7K K K ol el g s 06 {0 K% o < 904 B 79 01
7€, UFE ELAR 50 mm JFrie (m) 250 g, il AKIRIE
4 m(ZKIET m) fLIEEFIIARE(R) 72 m FI3 m (X H
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Table 1 Underwater shockwave performance of
RDX and HMX composite

Y 25201 DR e PR A IRt
T R/m P,/ MPa e/MJ +kg™!
TNT/RDX/A/Wax 2 17.852 1.467
(19/61/17/3) 3 10. 594 1.459
TNT/HMX/AL/Wax 2 17.721 1.502
(19/63/16/2) 3 10. 627 1.433
TNT/RDX/ Al/ Wax
2 18.057 1.484
(19/53/25/3)
TNT/HMX/ Al/ Wax
17.384 1.425
(20/52/25/3)
EA/RDX 2 14.904 1.111
(70/30) 3 10.447 1.262
EA/HMX 2 14. 801 1.119
(70/30) 3 10.332 1.289
EA/RDX/Al 2 17.647 1.439
(50/30/20) 3 10.381 1.387
EA/HMX/ Al 2 16.884 1.288
(50/30/20) 3 9.446 1.009

i 1 AORE AT LA ) HMX HU RDX, 414
HE IR SR A TE 7, o e 8 T W 249 A A ) R 1)
WEARG , bl e B R 0 B T AR AR, R A ) T s i
S B A F HMX U RDX S R B3 K T 14
P RE AR

AR h S B b A HMX R & K25 1
IR B AR W B PERE AR A SRR, JRATT e T PR 2
FEARZE 8K B K 25 JEAT X bk 36, — b2 JO-9159,
R FEL AT 194 8 5 T ok e 19— b DR G 45 4R
25 8862 m - s MR R M (36.8 +0.2) GPa;
Gy —FE TNT, HoARH o 6 928 m -+ s~ JRIEIE S N
(19.1£0.1) Gpa™ . RIGTE/NAK b HE4T , X FE R
25 g, AKIEE 1 m(KIE 2. 4 m) LRI RE
1 m(XFHOBERS 3.42 m - kg ™) BRI W FK 2,
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Table 2 Underwater shockwave performance of TNT and JO-9159

il O R I p.,/MPa HLPRE e /M) - kg
FrATE FrAEL T i Sl PRt
T A TNT 13.241 0.171 1.083 0.047
JO-9159 HMX/ $E 455/ 8% (95/4.3/0.7) 11.880 0.216 0. 780 0.037
H 2 (25 1A R JO9159 M4 H TNT & 120 -
28% ,JEZE R TNT & 90% ,{H Ho K A vh i I 14 3% — 1151 og(m)=1.71071+1.13686 log(1/R)
BB , FLH FE WA bt A AN T TN, SR X 107
Fok P BRI A 2 B IR 3 ] )
I R B o £ 09 ]
4.2 LMKkPERAKANPERBEEESHE 090 -
KEBNXER 085
K Hh g i T A A AR h L R (R BE A% R —r . — .
SR B 0 9 VT AR, AR R, X LT R 00T O 08 080 0% 0% 04
SPAHZEAS KRG 2 (BT ORI IEIAE I ) | L T i el 1 TNT K A ol R P 500 HL B 1 5
ﬁ%ﬂﬁ%&%%ﬁ@%%ﬁﬂﬁ(?z JIR o Fig. 1 Relationship of Ap,, ~ R of underwater explosion for TNT
po = K()® (6) ]
log( Pm)=1.50564-+1.04752 log(1/R)
XTARMEL, K o BB BIE, A% 1157
TNT & AN Ko {13 3, 1107
#£3 EETINT M KoMl ‘_:;122
Table 3 K.« values of cast TNT 095 |
ik K @ A 090 1
1 52.3 1.13 R. H. Cole"”’ P
2 52.4 1.13 NSWC!e! 065 060 -055 -050 045 -040 -035 030
3 52.5 1.19 RHBE 12 log(1/R)
4 52. 646 1.1024 TSR B2 RHT-1 K N ERHE s e e 5 0] LU B G 1 26 &
Hg.2 Relationship of Ap,, ~ R of underwater explosion for RHT-1
FATELG I E 1 UK b S FINE 25 B KR A 120 1
il I R SR RS S 25 B C &R 1SR R 45 51 1451 log(Pm)=1.49797+1.04325 log(1/R).
4 R ~4, 110
R4 SUHKTRE RIS Koo % 1o
Table 4 K.« values of four explosives used 095 ]
in underwater ordnance 0.90_- /./i
F5 AR YEZ 2 5y K a 085
1 TR A TNT 51.370  1.137 065 080 -055 -050 -_0.'45 040 035 030
2 RHT-1 RDX/TNT(60/40) 32.036  1.048 log(1/R)
3 RHT-2 RDX/TNT(50/50) 31.473  1.043 3 RHT-2 /KA s il e 5 00 LR B 6 R
4 RIT-1 PETN/TNT(50/50) 32.269  1.073 HKg.3 Relationship of Ap,, ~R of underwater explosion for RHT-2
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Fig.4 Relationship of Ap,, ~R of underwater explosion for RIT-1
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Table 5 Shockwave performance of several explosives

T Ve whit e/ MT - ke ™! e AR e U %
5, 7]\ S = , y
AL SCHRE /kJ +m™ AL SCHRAH
R B TNT 0.988 0.984"] 5.949 1.00
RHT-1 RDX/TNT(60/40) 1.120 1.045 - - -
RHT-2 RDX/TNT(50/50) 1.105 - - - -
RIT-1 PETN/TNT(50/50) 1.077 1.1575 6.398 1.08 1.09!7"
HBX-1 RDX/TNT/Al/ 1 (40/38/17/5) 1.240 - 7.378 1.24 1.26'"
H-6 RDX/TNT/ Al/ i (45/30/20/5) 1.249 - 7.518 1.37 1.3707]
RS-211 RDX/TNT/ A4l (60/19/17/4) 1.467 1.44 - - -
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Underwater Shockwave Performance of Explosives

YU Tong-chang, WANG Xiao-feng, WANG Jian-ling
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; The characteristics of explosive’s underwater explosion and the measure method of underwater
shockwave performance are introduced. The relationship of underwater shockwave performance with the
velocity and pressure of detonation, as well as the relationship of the shockwave peak pressure with the
charge and the distance to measure point,have been deeply studied. The measured results of the under-
water shock energies of several explosives are presented.

Key words: explosion mechanics; underwater explosion; shockwave peak pressure; shockwave energy
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