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Fig.1 Stress-strain curves of compress for modified Comp. B
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Bar,SHPB) S5 H ARAE Ay A4 L 1 285 g 24 M 58 I 1 i) A &L
FBE ) IZ R T REMORH I B S 2 R g T
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Table 1 Results of compress test for modified Comp. B
explosive p/g-cm™? pressure strength/MPa pressure strain/% rupture energy/J pressure modulus/GPa 0 19, Strength/MPa
MB-1 1.651 26.93 0.370 0.2649 9.16 1.070
MB-2 1.652 26.53 0.360 0.2617 9.95 1.240
Comp. B 1.716 9.80 -11.77 - - 8.20

R2 OB BT ER

Table 2 Results of Brazilian test for modified Comp. B

explosive p/g - cm ™ tensile strength/MPa tensile strain/% rupture energy/m)  tensile modulus/GPa 0 o9, strength/MPa  note
MB-1 1.651 2.078 0.0328 0.70 7.767 0.735 Brazilian
MB-2 1.652 2.016 0.0333 0.70 7.187 0.691 Brazilian
Comp. B 1.716 1.04 - - 10.89 - tension

CHINESE JOURNAL OF ENERGETIC MATERIALS

A fk A A 2012 % % 20% %54 (534 -540)



536

HOROU, SCE, G, Bk, S0 E, WS, WA, 2

PP, EA
L

0

8=u1l—uz=cofot[ei(t)—ar(t)—gt(t)]dt 1)
. _V1 _Vz_Co
S—T—Z[&(U

—&.() —&,(1) ]

AP, o NRLT1,Pas & R s & NL
FEJ7 N u iR, my v OB, m o sT sl SRR
MRIEGR I RE ,my A, BRSO AL, m® 5 A S FF A R
AL, m* s ENFFRY A B, Pay G, AT 1 7
m sy B, s; FhR 1.2 BRI S AR
FFAE A R R TE 5 2, (1) e, () .e,(8) 3Bk
NI S 37 S I AR N 2 1 Rz AR R, R DA GE S
AR R A S5 v SR PR LR 2, IR o
7 S2 96 ARAT A [ A8 2R 1 g I -0 AR il 2 DL IR 3, i
ARk 300 s I 1300 s B MB-1 FI MB-2 [ %t 11
INE - 7 2 D TR 4 B i A2 A o IS AR A TR T
LS,

A 3 FIE 4 A %0, MB-1 Fl MB-2 7£ A [a] i 28 %
T B Ay - AR 2 R BB, S A N T — T R A
PO 0 25 5 7, W B MB-2 (9 3 25 B S TR BE L
MB-1, ARy 300 s~ B, MB-1f) Bl 2547 FE 58 & Ky
25.55 MPa, |fii MB-2 (820 E 30 8 4729.57 MPa,
MB-1 J 4.02 MPa; WZAF% 4 1300 s~ 'Bf ,MB-1 {3}
ASPUEREE N 45.97 MPa, 1 MB-2 1) 3l &t 5 i
Sy 47.87 MPa, [t MB-1 K 1.90 MPa, X| Lt 4 #r 32
WY, AR5 i N, MB-2 18Pk L MB-1 45, MBS 0
£< MB-1 Tl MB-2 #F fb 1By 1 JE 850 B8 R, JHC W7 248 Xy
R N s
3.2 KB HEAMELEE

Y2452 A VE R 0 % e i 30 J7 1, M0 R KR 25 4 i 1)

PR IR B 8 o JERRE D 50 % i R PR 3 R 0 T REAN

P25 10 TR AN A AE R BRI, R R E
LR AL [ (AR K 24 A e o A4 ) 1 2 i RE AR R
PO @50 mm x 100 mm 254 FF O, fE ki B
JEZG Ly I e FH R R S B ORIE B R, SR F IR
FRELER A 020 mm x 10mm K 24 - ¥ i 43 o7 Jak
RIS WK B R 25 (IR O BB 24 7 Mg < A
3 3 W AR iR AIG  E o  ekRE . I R
Y20 kg BYVREE, 5 = AT IR B 12 m, K25 7% f i
il s EE LK 6,

R s p Ny

Chinese Journal of Energetic Materials, Vol.20, No.5, 2012 (534 —540)

incident wave

transmitted wave refiecled Weve

ﬂﬂ\k il M g™ e,

B2 el 5 g i 0 PP

Fig.2 Typical waveform of impact experiment
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Fig.3 Stress-strain curves of impact experiment at low speed

for modified Comp. B
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Table 3 Results of drop hammer impact test
explosive
8 7 6.5 6 4 3.5 3.0 2.0
. reaction .
MB-1 reaction - (19.9) reaction no  no no
reaction . reaction
MB-2 (24.1) reaction (22.9) no no - - -

b. MB-2
B 5 HESRIET DR
Fig.5 Morphology photograph of sample break

2
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B 6 KZh kR gl g os = A
T—3Z08, 2—m i, 3—RHCK &, 4—75 4, 5—H

Fig.6 Configuration of drop hammer impact test

1—bracket, 2—electrical gourd, 3—release set, 4—drop

hammer, 5—target
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Note: the data in the brackets are the overtake pressure of shock wave, kPa.
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Table 4

Comp. B calculated by experiential method

Detonation performance parameters of modified

TR REAR T 0.094 mm - H'S_1 F10.090 mm - H'S_1 , explosive p/g-cm™ D/mm.ps™' p/GPa 'y note
J%%Eéj‘%ﬂ[‘%ﬁ? 1.4 GPa #11.3 GPa,Wi%ﬂFﬁ{fﬁ‘%ﬁ TNT 1.634 6.928 19.1 3.11 Ref. [1]
. \ RDX 1.710 8.494 30.39  3.06  Ref.[1]
[ MB-1 I MB-2 & 24 Iic J7 1) g o A1 I8 T (I 0 4% 401 e . Ref. (131
. . - - ef.
s JIeT N N )
i, SR BT R T L R IR i 0.92 5 55 . ] Ref. [13]
Xﬁii@ﬂﬁﬁﬁ/ﬁﬁ‘]ﬁﬁ%%ﬁﬁ?i@@,mﬂ MB-1 Al 7.870 25.5 3.08 calculate
C .B  1.684
MB-2 [4858 43 FIH B YEZG /5K T 0.104 mm - ps ™' omp 7.786 25.0 3.08  Ref.[1]
0.099 mm - H'S_] ;;%Eﬁ%lj It B J:@%B%{EET] .3 GPa MB-1 1.651 7.673 23.8 3.08 calculate
%D 1.2 GPa,%‘:{Eﬁﬁ\%U{?ﬁbﬂ 29 E]/‘J 401 %ﬂ 501 ﬂyjé‘l\i MB-2 1.652 7.679 23.9 3.08 calculate
®5 JHVLWR 7R S B KRR RES K
Table 5 Detonation performance parameters of modified Comp. B calculated by VLWR code
explosive p/g - cm™  composition AHY /K p/GPa D/mm - us™' T/K % note
18.5 6.901 4083 3.21 calculate
TNT 1.634 C,H;N,O, ~67.03
19.1 6.928 3.11 Ref. [1]
30.6 8.474 4933 3.02 calculate
RDX 1.710 C,H N, O, 61.50
30.4 8.494 3.06 Ref. [1]
25.3 7.869 4582 3.12 calculate
Comp. B 1.684 CyoaHy 50N, 1505 68 4.81
25.0 7.786 3.08 Ref. [1]
MB-1 1.651 Cyo 11346 Ha 62685 Na 14252 O 62603 7.50 23.6 7.692 4487 3.13 calculate
MB-2 1.652 Cy 1iasaHo 62576 Ny 14231 O 62606 7. 26 23.7 7.696 4488 3.13 calculate

3.4 HEBMEEEEKE B ELWIED T

T o B s R S B B HE 24 1 0 1 o T B
X PREE P A 401 F 501 B §h k4T DSC-TG 43 #r o
S5 R N [F THE 3 R B ) DSC-TG il £k Jit A s 34
— B, FUR IR Y I TR DL R W AR R A 1 R S
LAy fif A & RS OA 25 . Lo, TR R R R
15 °C - min "I ,401 F0 501 #& & 19 445 B 3% & 43 51
TLE 7a FIE 7b,

MIE 7a ATE1, FHE %A 15 °C - min T A}, 401
FESLTE DSC Hi2R I 383.2 ~455. 6 °C i [l A W%
/NI, 75 TG fih £k 1 271 ~ 518 °C g [ #4 & &
9 94.36% , Ut H] 401 £ 7E 250 CLAN #AE & 1R
U, W A A o i e A= AE 380 CCLL 1, IRl 7b 7]
TR EEEE K 15 °C - min T B, 501 k5L 7E DSC
28 I 411.8 ~450.8 “Cii A WAL /Mg, 78 TG
M2k I 261 ~524 °CyuFE#E R 91.54% , $i B 501
FEAAE 250 °C LA #E e VEAR BT, W I Ak 4 70 ik
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Fig.7 DSC-TG curves of 401 and 501 sample
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Abstract: Comp. B was modified by adding 2% thermoplastic elastomer 401 and 501. For the MB-1 and MB-2 of modified
Comp. B, mechanical properties and drop hammer impact sensitivity were tested, detonation performance was calculated by using
experience method and VLWR code. Results show that the elasticity and toughness of the MB-1 and MB-2 were better than that of
Comp. B, the toughness of MB-2 were better than that of MB-1 in low speed impact experiment. In drop hammer impact test of
big-bill explosives, the threshold heights of ignition for the MB-1 was 3.5 m to 4 m, for MB-2 it was 6 m to 6.5 m. The impact
sensitivity of MB-1 was higher than that of MB-2. Compared with Comp. B, the CJ velocities of the MB-1 and MB-2 decrease by
about 0.104 mm - us ™' and 0.099 mm - ps~', respectively; the CJ pressures of the MB-1 and MB-2 decrease by about 1.3 GPa
and 1.2 GPa, respectively.

Key words: physical chemistry; Comp. B; thermoplastic elastomer; mechanical properties; impact sensitivity; detonation performance

CLC number: TJ55; O64 Document code: A DOI: 10.3969/j.issn.1006-9941.2012.05.004

Chinese Journal of Energetic Materials, Vol.20, No.5, 2012 (534 —540) www. energetic-materials. org. cn



