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WE: NEE PBT/A3 FigFk &M & HIEA BRI mERE, Ul PBT/A3 Kig Ak RN AN LR, BE
RDX Fl Al #7311 PBT/A3 & RDX F 4R IEA M 7 - WARVEA S G R Bl A EMGE, JH5HMFE %M HTPB
JE RDX FERSEAAT X L, BR1 PBT/A3 K 45 7% HE 24 %5 B R 0k JE AR R e MR R 352 s JF /& PBT/A3 2L & 48
JE 25 s i R R RE IR, 6 LI/ 3 v o B RE R BURR M AT e T A R . AT AREE R BT HTPB % RDX
HHYEZS, PBT/A3 RE&E7X B 51K RB G BZEEIRT! 9.1%, BEEFBEH HIIRTE 1.45%H1 11.47%, AEREZEIRTHE
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Study on Explosion Energy Characteristics of PBT/A3-Based
RDX Aluminized Explosive
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Abstract: In order to master the influence of PBT/A3 binder system on the explosion energy of aluminized explosive,
the PBT/A3 binder system was taken as the research object, and the formulation of PBT/A3-based RDX aluminized
explosive was designed by compounding RDX and Al powder. The density, detonation velocity and explosion heat of the
composite explosive system were tested and compared with those of the HTPB-based RDX aluminized explosive under the
same conditions, and the effects of PBT/A3 binder on the density, explosion energy, detonation velocity and explosion heat
of the explosive were discussed. The shock wave overpressure performance of the PBT/A3-based aluminized explosive was
tested, and the shock wave energy release characteristics of the PBT/A3-based aluminized explosive were analyzed and
discussed. The results show that compared with HTPB-based RDX aluminized explosive, PBT/A3 binder can increase the
charge density by 9.1%, increase the detonation velocity and heat of detonation by 1.45% and 11.47%, respectively, and
increase the energy density obviously; The near-field overpressure equivalent of PBT/A3 based explosive is 1.60 times, and
the far-field overpressure equivalent is 1.69 times. The introduction of PBT/A3 energetic binder system improves the
oxygen balance of the composite system, which is beneficial to the complete combustion of Al powder and the energy
release in the far field.
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NS PBT/A3 3 RDX &80 VE 25 1 VE fe A ME 0T 7% +23 -

#, LA RDX A EMAEZ, B T ARX RAINEZ,
1B 2R %1% HE 24 7 5 1 RE R 22 4 1k RE R AT U0 B
Frankel 251" L 4 685 &) GAP A4 7], @it 2
Pl AEdE %5 TMETN A1 TEGDN (BDNF/A) &
Bl, A TRRAEE, A RGHIN TR
P, 425405 HMX Bi RDX ()& & ik 80%; [H
AR =0T 78 ' Pl i GAPL. ETPE. PNP 44
RekhgE7, i CL-20. HMX 250G IEZ 64T 7 &
RERG A FIIENEZ P I N IR R, Mk TR BB B

PBT #5457 ({2 4% “3, 3-WBRF LA T
B S5SNI IR B ) HE 1.26 g/lem’, AT
-60.5%"1; A3 HEEEF| (X 2,2- Ry HE A BE 4 L1
(BDNPA) /X 2,2- —fif = A B2 47 H % (BDNPF) iB &
1 (50/50)) % B 1.39 g/em®, 4 PAT-57.5%14 1%,
PBT/A3 Hh4hFIk RAHEL T 46 G b iE /& HTPB %
B AP, ReEAHEMRE RS, FEE
HT A U 7 B S R S AR RS i
TS, e N T AR R o, BB
PBX & B HE 25 v o7 FH R Sl o R A R Y RS
Tff 50 5 A5 4 3 .

NIRZ PBT/A3 Hili 45 744 & 75 X 24 v B AT 47
M, ZEH UL OB A #ik, RDX AT Al By A&
Re ARk, $RAF T PBT J:peid PBX S EA R
Jis ¥ HTPB (L2 “URRIEER T %7 )i
EARYEE T HEAT T RES B, WEFE T PBT K4
XS ERIEZG R . B BRI ARAE B R AR R M
SomA LA, JEX Hpp B R AT TR, R
K25 FFENE 250 07 WAt M BE B IR It R R S % .
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PBT #4457, #3974 ¥ & Mn=3 700 g/mol, ¥%
4 0.83 mmol/g, B HEEE 2.3~3.0, WL THF 70 ¥
THREARTAT AT A3 B, iral, 22tk T
WA R AR R AR T =M (HTPB),
3 F & Mn=2 800, #1{H 0.74 mmol/g, ZZH{k
THFARITREARFTEAA; & R F/k
(DOA) , Zr#fral, RicH MW LHRTAELF (B
M) FR 2, 4-ZR&RE (TDD, HNEE
TR AR AR = K54 (TPB), Ffilam, &+
HE &2 b AN AT, BE S (RDX), L
Wk, HRARe T EHERAT,; 2,4, 6-=
TS H 2R (TNT) , Tk, Wb R 5t TAHRA A
B (AD, T, RSO a5 A R A
"l JIEIhEEBLA, A,
1.2 FEH&it

AT PBT/A3 5 RE R &5 7 M4 2 %) Ve 24 10 1 g
H A, FEAEARERE R g, B
Wil 7 BT/A3 & RERL 45572k RDX S8 XEABLTT,
HAEAR A 2614 ([ A1 2 & . RDX AR & L Ee )
Wit T HTPB HEIE 2GR0 77 E N Eope &, Bk o7 v
f&: AL HTPB/DOA 1 PBT/A3 Ak 45 75 844
RDX M NEZ, SECAR R K /N KL B FIRC B R 454
[ A 2 B 82%, RDX A1 AL MY & &2 5 9 45%A1
37%, FEXT 2 PPAEZGERE . . BRI, R IESEA
KIS HGHAT THE, BARZGRWE 1 .

% 1 HTPB E# PBT EIEAHAE FARKEXIELSH

BE KB aH 152 A & e UL R e R HH
M e o - % it /(g/em’) Wi /(m/s)  BA/Jlg)  HEE/GPa
1 £ 1 HTPB/DOA . 1. 21 22.
H /DO #5 45 5 /RDX/A1=18/45/37 739 7215 8339 2.63
2 A 2 PBT/A3 1.945 & e R

iE: 1) HTPB #5445 FI 4K & 45 42 55 E IR 0.95 g/em®, #FAEXRRIR 5400 m/s, $FAEMEA 0; 2) PBT/A3 #5145 FI 4K & 4442 % A IR 1.35 g/em’.
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MRAE 2 1 VEZGTC 77 20 B An e 4gi], SR okl —42
-~HA IR BB BT T Y, HI&SE. . 5B
WEERES, XPERE. B, BAGERE SN, A
HE— 2D U0 E 5 BERG 45 770 2 0 24 1 PR A e R
m, #1457 8 kg . HAENG 170 mm M
JE WA S AT e B R R . 1 N
PBT/A3 JtieiE PBX JE25 T 20R%&, B 2 4 PBT/A3
FEPUE PBX FEZGREN . TNT 2942 IR SR T

SR, PG 1.58~1.60 g/em’,
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#%& i (explosion velocity) « & #¢ (explosion
heat) . J&JE (explosion pressure) « J%& i (explosion
temperature) - & % (explosion volume) #& i i JF 25 A<
IERE R VEREK T “SE” 4, H AP Bl 2
YEZI B NERe B BRI, W RIPFINEA 2R
TNT ZE 20 i 4w MR B AR BRI, A
1IE 7 5 M B 2 BB 0% v 0 D SR AT 1 R A I T R 4%
o AT PBT/A3 & RERL 45 IR 2 X0 F 25 A1 fg
AU, XTVEZIME RE . R R G AT I,
5 HTPB J:NVEZFE mRT LG, B3R B B Rk 45 77 X 1
YEAAE fe & 38 o REPE S R it — B 9T 5 g
RS Rk R0 IE 2R AERE B 2 L, X PBT/A3
FENEZG AT 8 kg Z i ke R MERE MK, 2% A H
o O K AE T RE
2.1 MK
2.1.1 FE

Fe IR CHE 2590560 77 1) GIB772A-97 #7715 401.2
CEATE (B) 5 - iR PR &) #EAT K. 2454
R RS 9 ¢ 40 mm>50 mm.
212 B#&

i R CVE 259036 77 1. )GIB772A-97 H J71% 702.1
CREBREMYEY BATI . A Ne 50 mmx
50 mm.
213 H#

Z BRCVE 259058 771 )GIBT72A-97 1 J571% 701.1
(IR -RGEY AT Z9HE A N ¢ 28 mmx
40 mm, ZjHEIEZ 40 go

2.2 R EEMNR

o O R R A R R R R R 3 B
s MG 4 8 . b, B0 BE B 1.5 m,
TERR BB 4. 5. 7. 9. 11, 14 M 18 miXE A M
) AR AR, ik 2 B8 (2 B AR 60°) . T TNT
25k (9170 mm, Ji 4 8 kg) X 8 I A% 8¢ 2% 04T A
SE, BRE TSGR PBT/A3 HE0E 24 34T vh o G IE
WA, FEAHFKE NP 170 mm, JREZ 8kg, FKHuG
TH] A A
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3.1 MEHIRIEARIEREE IR F M
HTPB/DOA k45 74k & 42 1T HedE PBX JEZ
iz N HBIR AR R, Ak, ZEEHIS T 2 M
SEFMRRIEVEZ e, MR T . BiE. B
EMERE, SRR 2 Fian. WERIPWTE, MET4E
i 1f) HTPB Fi45 7 5L 58 7E PBX #E24, 14 ] PBT/A3
TR RN AR IE S B Rl B EAR
[F) FE B2 328 1y, LA $2 TH I B 0 1) 2 55 R AR
F2 MHERMEEMNRER

B5 | i #Ho 2 #IF/%
1 % & /(g/em®) 1.695 1.850 9.10
2 Ji ik /(m/s) 7034 7136 1.45
3 A /(g) 7030 7 837 11.47
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NS PBT/A3 3 RDX &80 VE 25 1 VE fe A ME 0T 7% 25

1.695 g/em’ 215 %) 1.850 g/em’, $THHEN 9.1%, X
F 2 & [N HTPB/DOA Al 25 | &k & % B AN N
0.90~0.95 g/em’, i PBT/A3 & HE R 45 7% FE 7E
1.35~1.40 g/em®, MM 16 13 AN 5 & 1 52 % 5 HH B
THERT . B DI 2 PO S5 RE L 2 T
R I, HTPB/DOA i &5 7 FE &b 25 25 40 X %
97.5% (& 24 % P55 /3 10 % FE X 100%) , 1] PBT/A3 K
GEFIRE ST B AR 95.1%. M HTIA N, TERES
fil & FE . PBT/A3 K4 74k & B AR i % RDX A
ALKy BURL 58 A2 A, T PBT/A3 R FE K
P ELREPE, BB &k R EE HTPB/DOA
SRR, BASHER ARG HE, #13
BUH WIS, FEREHMENEERE. F—
I T SR X PBT/A3 S 587 PBX YEZ 345 1.2
HEATRAL, RIECIE TS, Wit ariks 1.89~
1.90 g/em’.
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EH T PBT/A3 K4l A%k, 5 HTPB/
DOA Ki&FIkRZAR, REFEH “-N3”7 Ml
“N-NO,” & RESE ], o HAE25 R &1k R H
P AT REA BT oTk, X — R 1 EE 7 034 m/s
PFFE 7136 m/s (FEFF R 1.45%) AT 15 BI0E . At
— D HR TR S R AR R K Tk, B
HREERIREIEHMREE, BH TR
PBT/A3 & Be G 4575 A1 HTPB/DOA Kl 45 71 4 & 4% 4iE
B B AT T

H AT A V20 B R R T T2 1H B 1% ] Urizar 2
BEVBEi i o A

Vpi :Z(DiVi) ° (D
K Vo NIREMEAHIREE, m/s; D, NIRENE
2y i A AR, m/s; Vo NIRAVES i A
SRR B Hb v R IE Q)T
Vi:(mi/pi)/Z(mi/pz‘)" (2)
Kb m NIRESEZ i AR ESEG p MR
BREH R P A IEE, gem’.
HE B A BRI A, AR SR
Tz B Ok R IR IR A 3) AT U
VD:VDi(1+3*p0/pt)/4° (3)
XA Vp AR E TN IHRIRE, m/s; Vp NEL
R EAREEE, m/s; po WEHEE, glem’s p,
NEREE, g/em’s
IR (1)—3), "3 PBT/A3 HENEZ L

JZ 1.945 g/lem’® NHEIEHEIE AN 7 407 m/s, FFEAEHEE
N5 500 m/s; HTPB/DOA K4k | {4 % 75 3 16 5% iF
1.739 glem’ RGN 7 215 m/s, FFAEEEN
5 400 m/s. ELEZ 2 Fiik R, PBT/A3 Khi4h ik R 4r
TERRE A i e, HX SR IE 4 A — e 1 i
TiHR . SCHR[23) R HI K BiFik e 7 R A B B 1
B MK (Estane) « GAP ZE 14 & . BAMO/AMMO
L PEAR 3 Fh A4 I 24 e 2 s AR, E AR
[ 24 T GAP F: 34k . BAMO/AMMO ## P K
% Bstane SRR IEALIEG 0 7 109 A1 182 m/s, K
B BERG &5 7 B EME 20 R B ik R xR iE m
PR, XIE— R LIIE T &8 KM A
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M 2 HHE[A, HTPB/DOA 3 24 £ 5 15 4k
7 030 J/g, RN T PBT/A3 JEAF 245 4% il 5
7 837 Vg, WHAF 11.37%, HILW W, PBT/A3
Kigs A N o] B B4 S H SR R IR 4
Fril A, XEHT PBT/A3 Hhi%h 7)1k & b & e 3t
B, oGE 7EANE SR RTEPE, (i TR RG
BRI BREEE, fEE IR RE . TR
RIEVEA R RE BT HEES T, BRARESEWEE
A ER R iR E, AR B2 R R P
W WP T e B H AR AT R P, ik —
IR PBT/A3 JEIEZGHRIEERE, 285 % Hoh 5 %
AR A Th e 23R4T T AR, BIF 5T /320 37 R A e R
TR
3.2 PR AR E M EE R

NHETR AR PBT/A3 1 24 o il Ik 6 I 1k e AN
B 2, T A AR AE TNT BE ook 8 R it & 4t
ITAR R, ORI B4 e o A e, EE A
TNT 1 PBT/A3 J:EZG 2 Mt b db AT Mg k. Il
I M 23 2 B, B 2 i Kk T U {4k
I I AR BB AE A B, B 5 2 M2ty
MIRE S, %2 3 4 TNT A PBT/A3 FfE 24548 S E A
FEES AL R R e, b PBT/A3 38 1.60 %
TNT %4, ZHoN 1.69 fiF TNT Y&,

(a) TNT

(b) PBT/A3 A ¥ 2%
5 fENAER
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=3 PBT/A3 E/EZAMSRS TNT MEHWNBEIEEMIRZE R

5 AR AP/MPa 4m S5m 7 m 9m 11 m 14 m 18 m
TNT AP, 0.211 0.137 0.104 0.067 0.046 0.034 0.021
PBT/A3 AP, 0.280 0.213 0.148 0.088 0.066 0.043 0.026

FR AR N S b 7 8 5 S5 St i o U8 AE A R kY
FHEAE RO R, ] H772 A Sk N 9 A i BRAE A
4000220 gE A AN B SRR LB OEE R R,
APAIAR GRS 1.5 mo =47 B 1 3 H g & R KRR
B0 9 m ZJEEUEIM SRR J1{E S, TNT M
PBT/A3 JENEZFE S AEIT 3% 7 m &b #7811 68 1 — ) )
MRl 6 s, fEEds 14 m 4b $ 70 () e - (]
Mzl 7 prs .

0.20
PBT/A3 % %
0.15 TNT ¥ 24
[
-9 L
S 010
S5
g\; 0.05
0 -
-0.05 .
0 1 2 3 4 5 6
B 8] /ms
6 HEAY 7 m QEBE-BFEHhZ
0.05
0.04 + PBT/A3 ¥ %
TNT ¥ %
< 0.03
S
S0.02 F
1
® 001}
0t hal
-0.01 .
0 1 2 3 4 5 6
B 18] /ms

7 BLAIEY 14 m LB E AT B 4k

M 6 A1 7 B R - A 2R v 1, PBT/A3 %
YEZRIEISRE R, HiE Mg @R TNT JE
iR R EMR R, e TR N 2GR S IR AR
J1. il A: 1) PBT/A3 3 4E25 % RDX MEZ5 B
Et TNT Em R E; 2) BT PBT/A3 J:4EZ 4R
IR R BRI 20, 1% RE R AR — e i
V) DAY 248 o5 0 O 8 ) R A R DT 3 5 T R M AL
B Nt 7 T E B, RS TNT
2 0 JE o R R ON S R R 2 R A, SR
Sadovskyi 2464 PPN (N (4) , HHLEEIH M
T W AT A bR e, 15 BT 3 R K
(W =(5)) Flizt 3 8 e v 50 (LK (6)) , LA R
#1>0.98.

AP =a3w/R+ b[%/RT + c[%/RT C @
AP =0.455x /R ~0.943x Yo /R| +
1.739x[ Yo/R] + (5)
AP =0.081xYw/R+0.524x[ Yo/R ] +

0.128x[ Yw/R ] . (6)

e AP WG I IEIE(E, MPa; o NEHE,
kg: RNBOEEE, m; av by c HAFH

¥ 3 i (4~9 m) Mg (9~18 m), H
1T 37y Az S () 8 s AL, AR 38 ZU(5)A(6), ¥ PBT/A3
BENE AR R E AT AR RS, R EIHT A
783 6 R A A h 2k (LA R 4035 >0.98) , 4 il
Kl 8 A9 frum. &it%, PBT/A3 JEIEZ iyt
WEEE TNT H &5 74 1.60 1 1.69.

0.30 y
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R Aol 2 o
€ 0.20 | | — TNT %%t et
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E 8 PBT/A3 BEEAERIHNEEIEEINS L
0.10
m TNT %325 .o
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0.08 || —- PBT/A3 k¥ 2h-if 3 R
AR 2R 7
- — TNT X %t % e
S 006 Ampb ik -
= >
S
® 0.04
002F &
O 1 1 1 1 1
0.12  0.15 0.18 021 024 027 0.30
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2) PBT/A3 JERE 457 .

M F AL 41 HTPB K4 flik &, PBT/A3
R g Rk R % E R A Rt m, HPREEMN
0.9 g/em® 3T E 1.32 g/em’™ ), 1R T} 46.67%,
MALEEFIA R B S “-Ny”7 SRekHl, Hh &R
1 N3 43 7 ) B2 it 341~389 kI 1 1F £E B2, Rk,
AR AR RERBIE R, S TEMERTE
T, SEUERERRREEBRERSE NER TS
IR R AL R, RRLESh S SEAED), AT
VEA R G IR RIS BRE RS . B
Re R 45 77 () % B AN AP R 48 S R E IR I ERE R
2 ANEEREK, niEmE ARG E R
R R, X — RUTESCHER[24] 7 © 45 B3R 5
Bb s B RERE 45 770 70 5 85 24 v 7 R o 3 8 2 R R
S RE S B, LA BB ORE 45 7T O 24 B B IR
5%,
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1) #T HTPB & RDX & 44E%), PBT/A3 Hi
SR AR REE . B RIS A FRE )
Pem, HA S m Rt 9.1%, EAE AR RIBIE
ARAIE BE B AR AR 3R T 1.45%A1 11.47%.

2) PBT/A3 BLEZGiE 8k & 1.60 £5, &
RS E N 1.69 1%, PBT/A3 & RER 45 1A R 15
NA FIFE AR R 8 & 1B

3) B BB R 45 7 IR R RN AR T A 2 R AR
ZREIEREER 2 N EERE, Fb, SRR E A
TARIEL R R R R AP Re S A, AT
NIEZiREE R IT RS %,
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