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Table 1 Formulation of modified Comp. B
. composition p
explosive — appearance 3
RDX/% TNT/% additives /g - cm

Comp.B 65 35 - yellow 1.723
B-1 65 35 VP-401,2% purple 1.651
B-2 65 35 VP-501,2% yellow 1.652
B-3 65 35 123 resin/DES,1%  filemot 1.696
B-4 65 35 123 resin/DES,3%  filemot 1.684
B-5 65 35 HTPB/MDI,5% yellow 1.624
B-6 65 35 HTPB/MDI,5% yellow 1.620

Note: The solidifying coefficients of B-5 and B-6 explosives are 0.6 and 0.8

respectively.
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Table 2 Results of compress test for modified Comp. B

elasticity toughness
explosive gy, strength modulus strain  strength energy
/MPa /GPa /% /MPa /)
B-1 1.070 9.16 0.370 26.93 0.2649
B-2 1.240 9.95 0.360 26.53 0.2617
Comp. B 0.786 7.67 0.290 20.23 0.2184
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Table 3 Results of Brazilian test for modified Comp. B

elasticity toughness
explosive g o4, strength modulus strain  strength energy
/MPa /GPa /% /MPa /)
B-1 0.735 7.767 0.0328 2.078 0.70
B-2 0.691 7.187 0.0333 2.016 0.70
Comp. B 0.581 6.388 0.0216 1.656 0.65

M 3 R ZRAE B-1 1 B-2 ki 24 1 i A 5544 )
PR S A LA H230T , Ul B VP-401 Al VP-501 Xf B %E
I ECERCR A Y . 5 B 2L, B-T A1 B-2 FEZy 1Y
P PR A & A 3G i T 1.379 GPa F10.799 GPa,
Fir A B 43 B T 0. 422 MPa F10.360 MPa, % B
B-1 il B-2 fy fir A Lk A P 24 47 T B MEZY o
Ex Xats
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a. initial state of B-2
1 i RS B-2 MEdh #E Hopkinson #F 1 4R 45
Fig.1 States of sample B-2 on the Hopkinson bar before and

b. break morphology of B-2

after impact
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Fig.2 Stress-strain curves of impact test at low speed for modified Comp. B
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Fig.3 Comparative stress-strain curves of modified Comp. B at same strain rate
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Table 4 Comparative results of SHPB test for modified Comp. B
explosive £=3005s"" ' £=500s"" . £=1200 5’1. £=1500 s’j
strength/MPa  strain/% strength/MPa  strain/% strength/MPa  strain/% strength/MPa strain/%
B-1 25.55 1.51 45.97 T,
B-2 29.57 0.82 47.87 1.10
B-3 29.00 2.40 31.90 1.21 42.27 0.808
B-4 37.52 1.46 37.94 0.947
B-5 21.58 2.46 24.79 0.838 37.94 0.95
B-6 10.44 3.24 18.48 0.769
Comp. B 29.91 1.88 33.78 0.931 43.61 1.02
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Mechanical Properties of Modified Composition B

GAO Da-yuan, LAN Lin-gang, WEN Mao-ping, HE Chuan-lan, SHU Yuan-jie, NIE Shao-yun, WANG Ping-sheng,
CAIl Zhong-zhan
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: To understand the effect of additives on mechanical properties of Comp. B, six formulations of modified Comp. B(B-1,
B-2, B-3, B-4, B-5 and B-6) were prepared by addition of thermoplastic elastomer(VP-401 and VP-501) of mass percentage 2% ,
thermosetting resin polymerized by pentaerythritol and acrylic aldehyde /diethyl sulfate(123 resin/DES) of mass percentage 1% or
3%
coefficient 0.6 and 0. 8, respectively. The compression test, Brazilian test and split Hopkinson pressure bar ( SHPB) test were

, hydroxyl-terminated polybutadiene/diphenyl methene-4 ,4'diisocyanate (HTPB/MDI) of mass percentage 5% in solidifying
performed. The stress-strain curves of modified Comp B in static compression, indirect tensile and low speed impact were obtained.
The elasticity and toughness changes of modified Comp. B were compared and analyzed . Results show that compared with Comp.
B, the compressive elastic modulus of B-1 and B-2 explosives increase by 1.49 GPa and 2.28 GPa, respectively. The compressive
strength of B-1 and B-2 explosives increase by 6.7 MPa and 6.3 MPa, respectively. Their elasticity and toughness of compress are

better than those of Comp. B. When strain rate 50 s’

. Compared with Comp. B, the dynamic compressive strength of B-3 and B-4
explosives increase by 1.9 MPa and 7.6 MPa, respectively, while the dynamic compressive strength of B-5 and B-6 explosives
decrease by 8.33 MPa and 19.47 MPa respectively. Results show that the low speed impact-resistance ability increases for B-3 and
B-4 explosives and reduces for B-5 and B-6 explosives.

Key words: materials mechanics; additives; modified Comp. B; stress-strain curve; elastic modulus; compressive strength
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