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Table 1 Shock initiation threshold data of ultrafine TATB based compsites
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Table 2 Shock initiation threshold data of nano-gridding TATB based compsites

nano-gridding TATB based compsites

29 9= Ds, /pm s/(m*/g) w/ % dn/nm d./nm U,./kV I./kA
kMK TATB  0606-H 200~300 17. 82 95. 42 236.7 14. 6 4.73 3.32
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TE R TR Bk S 90 R 7 At AR R A A SR L 2SR 0. 22 pF,
3.3 NEASHMBHAESHT TATB S8IREINESHER

B3R 2 FoUL & 4 0 #F HNS-IV AT LLNL 85t TATB 4R & 25 B0 ) 5 B2 v 28 D 17 55 386 A A 6 1) SO0 050, S T e AR S0 R
BWFR D AER T AR AR XTI R BURKE A4 B A0 TATB % 2 FE M Ik 20 & A 5 2



B WEARSRAF AR TATD s # 5 H A 5 ol ol 0 gk 0 L8] ) 26 % 77

1B G S Resr e, B 20 52 G RE A RHI A BE SR AN BT E

TATB J& % s 9 36 % BURB FE 25 AR SCik (17, 24 48 TATB 24k 5 1% 5 8o 25 4% 2 fL AR 4235 T 10 nm 1,
RO B AE 3. 18 mm . JREE 250 pm Ay C R HEEIAH] 3. 6 km /s, W TCIEEMEMAN TATB, WA CR HAZ RN, HE
FE ARG o L 244 o 2 B T i, AR XA A N KR N DL AR TATB, 7ESE 5%t 22 0k & B, H [R) ol 2% B 4%
T SR A [ 48 2142 TC vk ) A R S R AL 4 R PR T AN ok TATB KE2h . 10 53 1 AR 25 41 43 b oo U6 S o Ak,
I AR R AR R A ML AR 7 2 S SRR 2 o Ry AR R A A VR Sk FE SRR A A R AR S L 51 & AN TATB 35 M T Al 24 4
IR,

X AR AENLE T AU BRI R P TATB FRARS BAGE0, BURKE A0 E R RBER AR . E5 TATB I
SN A 3 BURY RN 24 o A A 2, B E T el o AR v SO A 43 T A2 3 A T SRR R B0 A ok ol T G R
JNFNAE FR ) B 4
3.4 B TATB-HBEMEAS SEREENG R

BE X BEAER R SE AR A 9K A% TATB 565 4 ) 00 6 5 B (A H 5000 0 M 25 3015 — 30 4, AR H0 s 78 P 2R A ML
R, 3N R ) RO AR IR I 4 oKk ks TATD 532 S0 KE 24 I B 2 280 00 10 2502 A0 R, O A7 AH o7 1) i 55

R T 6 UE A R R AT A ST B B o SR FH B SR AT PR L AR 7 s TR R i AR A R AR A . bl T R A
Xof 1 AR o TATB 5 8508 2H 43 7] 19 AH X7 8 B DR 45 /N et 780 43 2% TRT AR 201 4 1 0 A 15 0 T LA T] b g 5k e o 245 4 A i
SRR A3 w6 I I 4 3 ) R B AT DG, DT KT O B A R R A5 AR . RO SR IR T LU 2L TATB il & T2 3 i 45 3
R ST 1 7= T 58 50 U0 e AR I A . 90 UE 12 A% AL 1) 1E A
3.4.1 #EHEA SN

ANERSF B9k Mk TATB BEK 5P EPRi42 20 pm (98B 43 1 R0 T8 1Y 1 RS B SR an 1 2 F i

& 2(a) ~ (b4 519 B 42 500 pm #1300 pm 0K A TATB B4R Wk o s AL, B8 SO L2 40 A 2949, 7T L)
B IR AR A ALY T A BURK AL 4 o3 AR T Y AT L e AR ST A T AN A A I BUR AL A R E £, Rk, KR
PRI B s B ) J5 28 T A 5 22 1) SRR 25 41 43 40 A o e ek AR v SUER A A B Ak TR R 1 LR T R, T AZ 19 Ik o R
3R BETE I ik b VB R [ T B8 T4, T i A VR A L SR Ah T A, DT 6 B 1 50 00 3t B TEAI .

B 2 M RRR TN 1 pm M & B K TATB MR8, /TR 5 F R i gk TATB & 7Y
Y o AU A3 S Bl R i 4 /N TATB A2, JL-T R T BEA T3 AUK e T . B U 5 i AR 1 46 J 5 H: o 1) SRR 4 43 UL
PATTRE B Wby, vhifi A7 5F TATB JF BE i 6 2R H AR 2%, SR )5 15 b o GURR 20 43 i L IR 2 43 1T 32 1Y Ik
P T AV L ik o 0 8 /1N TR A O A A8 5 10 T BE PR ARG, DA TIT 2R B 50 06 2 % B AR w5 B AR . W T ROK
TATB, BT/ HvE S oL 55 40 S 3 b i AL 40 oKk TATB, X BB 2640, 50 202 1R B 5

(a) 500 um (b) 300 um (© 1 um (d) 20 um
1 2

1 2

%**ﬁg
i

3

1. Nano-gridding TATB 2. Sensitive explosive
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Fig. 2 Molding powder modeling of different size nano-gridding TATB based compsites

3.4.2 EABHMIIG RS

T VAR RS Y 55 S R B0 04 A AT R B SR BT A 25 0 Eh 0T A AObR A 0 3 OBy AT 2R TR A0 43 BT 45 SR [
3R

X TR R AL AR 3 RURY 0608-2 (DL 3Ca)) o A W SR AR TE G 5 00V T T 5 SRR AL 43 T2 I SR R ), 3 AR 3% ThD AU 2 43 11
I3 LI 3(b) ~ (o) BEH 5], A T AR N SRR 20 40 A1 1 B S &2 5 X0 TR AWK TATB 38 &K (UL AT 3(e)) » 3R T 48 AR
A3 IRk TATB; X v 45 R4 s AR 0606-H UL 3(b)) , 26 U2 43 43 A AR A 349 57, 2 7 27 T AR PN AR 41 43
i,



78 I N L % 30 &

Rt , B3R 3 o BRy 2 I A SRR 2 40 40 A 1% DL REAS b 55 06 7 A4 e 2RO A 2R — B0, 50 0 2 45 19 {1 0 3K 28 2R 5 A B
Rt AR A

(a) 0608-2, 400~500 pm (b) 0606-H, 200~300 um (c) Submicron

100 us

Kl 3 TATB/BURSEZ 4 4> B & 1 Tk SEM K4
Fig. 3 Molding powder SEM images of TATB/sensitive explosive compsites
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Table 3 Shock initiation threshold data of different size nano-gridding TATB conglomeration compsites
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Relationship between microstructures of nano-TATB
and shock initiation thresholds of its composites”

QIAO Zhi-qiang, NIE Fu-de, YANG Guang-cheng, ZHANG Juan
(Institute of Chemical Materials s China Academy of Engineering Physics
Mianyang 621900, Sichuan, China)

Abstract: The shock initiation threshold under the condition of 50% initiation probability was meas-
ured for the composites, which were composed of nano-TATB and one sensitive explosive, under the
impact of a thin plastic flayer plate accelerated by electrically exploding foils. Several viewpoints were
discussed on the relationship between the microstructural parameters of nano-TATB and the shock in-
itiation threshold of its composites. Numerical modeling of granulating processes, topography charac-
terization of molding powder surfaces and shock initiation threshold tests were carried out to explore
the detonation process of the composite explosive. Researched results indicate that the distribution of
sensitive explosive particles on the surface of composites molding powder and the size of nano-grid-
ding-TATB conglomeration may be the most important factor of determining the short-pulse press
and time acting on the sensitive explosive particles.

Key words: mechanics of explosion; shock threshhold; numerical modeling of graulating process;

nano-TATB; microstructure; short-pulse shock
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