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Table 1 Formulation of four kinds of PBT based propellants

Specimen p/(g-em™) Wegr/%0 Winax/ %o W/ % w /% W%
1 1.78 19 0 57 19 5
2 1.78 19 5 52 19 5
3 1.78 19 10 47 19 5
4 1.78 19 15 42 19 5

1.2 R FE
K F BAM 5 a8 o5 BB AU & PBT B4 570 a8 o5 B, I8 2 B WA 1) Fis . iR, ¥
PBT & HE R U B A, |/ A EAR N 4 mm, JE R 3 mm, RFLZ)8 40 mm’, Fid 298 0.07 g, fi
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Fig. 1 Schematic diagram of the experimental setup
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Table 2 Impact sensitivity test results of four kinds of PBT based propellants

Specimen Wi/ %0 H,/cm E/T s/cm /%
1 0 56.46 5.646 1.78
2 5 50.83 5.083 2.03 11.08
3 10 50.21 5.021 1.78 1.23
4 15 49.82 4.982 1.69 0.78
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Fig. 2 Critical impact ignition velocity of
four kinds of PBT based propellants
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Fig. 5 Shockwave overpressure peaks of four kinds of PBT based propellants after ignition with different impact velocities
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Fig. 7 Recovered steel body after impact
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LU, 5 2 IRET 18 B 5 K 25 5 SE R e i, S50l S i 3G, T B I A Sz, AT ¢ Susan
8 P4 52 7 S5 5 RV R 483 40 R

WE 8 R, MR 4 7 8 B 5 WA TR R KB (L) AR Bhfe () IR, ATRURIE: X T wiys=0 F
Winx=15% [ PBT JEHEFE ], 2448 ol 1 B AL T 120~300 m/s [X 6] B, N4 4 K B 423, 24K F 90 mm
(CHA 5 100 mm) , FIARIR S RERENT, 249/ T 300 J, LA 2 Fh PBT JE4f k50 19 52 W 25 AR L, 19 &
e THREIII o 3T wix=5% Fl wypx=10% (1) PBT Rk 5], 2448 oy o B KT 220 m/s B, SR T Ay K
B TF U 0 AR S, R A AR TR A K B die /MR 87 mm (F o5 3 B 260 m/s) , S A 85 mm (HE oy ik i
272 m/s), [7) B 0 % B9 A 2l Rl T SHRS R, T 04 F0 4 B A 3 i B KA Ry 450 J(HE o 3 BE 260 my/s), 5 R
800 J(fE i 3 ¥ 272 m/s), KT A FEE i 38 BE T wyna=0 Fl wypyx=15% Y PBT He 4 U 71 1 58 4% 40 14 50
o 25 A MR T A K B AR A Bl e v] DLR 3. 48 U 7E 120~220 m/s X RIET, wypyy=5% Al wiys=
10% B9 PBT 3 HE 250 () S5 07 45 2 A R K 5 i o 3 B2 72 220~300 m/s X AL, wypnin=5% 1 wipnin=10%
PBT S 4 2 1) 1) S 17 A5 0 A8 Ry 8 o4 55 5 43 o 3 B2 7E 120~ 300 m/s 18l B, wyy=10% 1Y PBT Sk i
R, RS RE R T HA 3 FPEC O AR IR ShBE, HELAT T = RN SE

98 900
(a) —=— Wyyx=0 (b) = Wiux=0
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Fig. 8 Residual lengths and kinetic energy of steel bodies after impact

Susan IR 50 1 60% [ PBT HEAfEiE 7 fy 45 72 29 0, 40% FH 5 FEAC0R I B C 200, 25 S i I 5 2
WFOSR BE ARG A, BE— 220 M R, 24 PBT S0 52 B4R i 1, BROR wyp=15% B PBT &4 E 57 )
fi8 Tl SR i i, Bl S5 AR A B K (LR AR ol i T 32 60 MR 20, SOV T, R R
7SR TCTE R — DT, Bl W AF AR B o X T wyyn=0 B PBT BEAFEHE R, A {H fif o7 JEUE 4%
1%, B ARRE B AR, R SV SR AE o 3T wipns=5% FIl wynx=10% F{) PBT FE4EgE 57, Hof o 8%
W, RE R P, R N EBE A, HAE IR B9 55 R SR ROV K, RO AR SR B L
Wianix=15% [ PBT FEAFELET 58, HA iy, =10% FY PBT HEHEDE 7R ) S B el 200 o0 43 ol SR HfE
I RE R | i 7 8 B A0 29 IR B RR S AR A5 R, TERI IR 2T, wiux=10% B9 PBT S 4 BE 7] A LE HA
3 P 7 B AT S Y SN A R

3 4 it

9 T HFE HMIX 4k 6F BT L4 90 3] 10 e FE -4 o 4 B A B0, FJRE T BAM 7%
WA A0 | WG MRS A Susan 0B, B LL T 4596

(1) 15 BAM FEEEHEAT IR 88 11, 4T i 51500 0. 5%, 10%, 15% ) PBT HEHESE A, HRKEHER Yy
50% Hit (19 HEE T 75 43 318 56.46., 50,83 50.21 Fl 49.82 cm, Mk 74 B B 2% HMX 7 ik (14 i /1, B
SR Bl HIMIX ORISR 0125 PR S I

(2) TEMEHEIRI T winy 53500 0. 5%, 10%. 15% 19 PBT FE4fi 1E 70 & A= 8 ol 2k 1 I 5738 22 331
168, 147, 136, 131 m/s, fi il 5 JC I 543 B2 it HMX 55 2k A9 38 o mm 38 A1, {748 A4 1 B2 328 i 0/ ), AH
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) BALASE AR o K LR 20 K 106,68, 99.61. 90.66., 88.68 J/g, & BAM & F48 oI 45 it 8 o o5
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(3) 7 Susan {50 1, 1 73 EAE 120~300 m/s 11 24 &3R50 35 & A8 T S 55 90 ok 3 K 0 4 Mk 35
BRIV o Wipnx=0 Fl wipx=15% [ PBT FEHE 7 7] (9 B2 1 55 G AR AL, 76 120~300 m/s (148 o7 32 B 3 [ Y
J LS PRI 5 wiax=10% B PBT 4 F 700 1) o S 7 45 Pt i, o oAt 3 FhOAS 6] HMX 5 & 1Y)
PBT SLHESEF], 75 120~220 m/s 48 of 3 2 0 [N, 52 0 55 0 R #3488 o 3 B8 K T 220 mi/s B8, 2 1 45 41
R ER IR
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Influences of HMX Content on the Impact Sensitivity and Non-Shock
Initiation Reaction Characteristics of PBT Based Propellants

YANG Nian, MA Teng, GUO Guangfei, WU Sanzhen, XIA Yu, HUANG Yinsheng, LIU Dabin, XU Sen

(School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology,
Nanjing 210094, Jiangsu, China)

Abstract: In order to investigate the effect of HMX content on the impact sensitivity and non-shock

initiation reaction characteristics of PBT based propellants, BAM impact sensitivity tests, friability tests and

Susan tests were carried out. The experimental results show that with the increase of HMX content, the

characteristic drop height of PBT based propellants at 50% explosion probability (Hs,) decreases, indicating

that the impact sensitivity increases with higher HMX content. In friability tests, the critical non-shock
initiation velocities for the PBT based propellants with the HMX mass fraction of 0, 5%, 10%, and 15% are

168,

147, 136, and 131 m/s, respectively, showing a decline in the critical non-shock initiation velocity as

HMX content rises. In Susan tests, four different kinds of PBT based propellants react as explosion or partial

detonation at velocities range of 120 m/s to 300 m/s. The PBT based propellant with the HMX mass fraction

of 10% exhibits more intense reactions compared to the other three PBT based propellants at the same

velocity.

Keywords: HMX; PBT based propellants; impact sensitivity; non-shock initiation; reaction characteristics
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