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Al AT B B, I 3G R A 1k 700 A 250 A0 VR AR m
P ) 38 e B2 K i A0 R0 5 i 2 R 45 R AR R b 5
N7 20 434 filh AN LA ) R0

BT LW gE 85 R A 5T 13k F Fe X 2 181 & 4
fbAab B 5 ¥ AP/PVDF & & S0 R A 88 L 3R, If 51
A Bi,O, 1E Jy it 4k 50, ¥ 3 1 & T U R B g oK
B-Fe-Bi,O,@AP/PVDF & & ¥y , H #& L = $4{8 A1 /=5 4%
PR RE UK U R G W i 44 8 wBHH, wBHC, .
nBHH_ X nBHC,, I X§ HE S 45 44 F0 i i M L A5 KA
IR R TR R AH PR HEAT T RAE T

1 SCIS#ERS

1.1 ZEHMBENEE

ST RERE ORI CREAR 1~5 wm) 38 T L3
b T A B2 "l AL 90 K 8 CRL 42 500~700 nm) H 183
i RAb =B AR T4t . Fe( LA RIKTE XA 1E
B 1~9 wm, FE E AR Dy i 2.6 wm) g1 T 22 R
B R R A BR A mI R AL, Bi,O, (R 42 100-300 nm,
HE B A2 D, 224 nm) B S5 8 A BB R #
P PVDF(SF3 4> F 5 534000) i b 5 BAL 24
ARABRA A HEHE, AP(100~125 wm) i 75 22 35 A0 4k 2%
WF T L

g% 17 B A BRIEHL(XQM-2-DW) , K 70 KA1 Ky
REARFA WA E BT HEVL(FD-100) , i B EL
ARA R T 5855 T HL(YC-015) , b i HE AR 88 %
AT PR 2 w5 14 7 BB SEM(ZEISS sigma500) ,
78[5 2w R A R A A 3% kL BE A (Mastersizer
3000) , H R C W A A R A A AT i A Y
(ZDHW-HN7000C) , # B i 42 fig i TR A R A 5
PoE-2E 8 B i L TG-DSC (NETZSCH
STA-692F5) ; 0t s O &5, W AT O & & A
BELA ] 5 3 8 22 Dy R HE i R RBE 2 W R 48, AL
1.2 HEHHE&
1.2.1 020 KA Y T 4k 22

FERCKR B H, H 7 3R AR R 0 AR AR T B K
PRIME o A2 QRT3 7 76 R B AN 38 5 1) [n) 80, 5 224
HRIURE B 25 o 3 3k T4 B, AT B 25 SOk B o 4 AR
I, At T 48 DK B0 7 B 2 98 4 A A I Y [ B ARG Ak B A
BRRLAR A [ RE Ak 0 Ak B3 2 40

TR B % T 4k B . 7E 500 mLBEAR A 300 mL
F BT K, BB 24 g NaOH I 55 B B B AR v | 10 B vk
B4 2 mol-L7' ) NaOH % i . FR it 50 g (oK i, IF
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W H A A NaOH %W H, 78 G 77 50 4% 60 CHi +F
FRE 4 ho X5 P S AR Bh 0RO R R T R
12 h 515 2 40 B 5 A9 fOK B . A 38 5 Al o6 = &% &t i
91.8% MK £ 94.3%,0 L £ & & i 5.3% L&
3.1% o X A 3 08 SIOK B 2 A7 O R B I 3, e I HE
D,, 0.5 um, D, N 1.9 pm, Dy, N 6.6 um.,

YRR TI GY T4k B R A0 ORI T SRR W
H 10 minfliH AR5 2, )2 5% RN E
AT A3 8 0K o B IS B W UE o B R R T AR
12 h 5 15 20 40 31 5 09 40 F0RE B o X7 Ak 351 () 248 J50RE
B 2E A7 B ok B I, R B D, A 131 nm, Dy R
175 nm, Dy, i 240 nm (& 1),
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Fig.1 Particle size distribution of micron and nano boron af-

ter processing

1.2.2 pBHH_pBHC,.nBHH_& nBHC, Kl #&

e B8 BRI 1 S 25 T M 02 T A ) 4 o Y
FAYIRIIT . 8 I s AR ER EE DR SR AL
MR G, T AE B BRAY T 5 5 v T, 46 57 il 43 <
ANWIBE FEARTE o o 58 B 5 4K IF i) 170 AR S 68 ) o 3 - 4
b, e R A i A E AR R WSS T R T
AR ZS A0 A /N 28 DR R 2R R R AR R
1A 5K 7 PV R T T8 45 b T A J0RE R 18 25 T, OB ek
RUSE A Ok ST I, AT 9% R 3 RE BRI 5 53 55
THRARLE G 09 BOR ) 2% T 94 K B-Fe-Bi,0,@AP/PVDF
AW, I A R R ROCR N B A W AT ik
[T s S e A = B I I = = ) P
B-Fe-Bi,O, & & ¥ 5 H W R HI Wt 55 + 1 05 4% &
AP/PVDF & & AL 7% 1k % B-Fe-Bi, O, B A ¥ K i ¥
A 44 K B-Fe-Bi,0,@AP/PVDF E&W .

T RE K B 4 % B-Fe-Bi,O, & & W 0y #l & 16471 &
EREE ML L, A 9.7 g il b B S B A 0.1 g Fe.
0.2 g Bi,O, & 100 Fi 4 il /K J5 A 25 mL B IEC
Bt , Lh 200 remin™ (9 5% BUIE S 150 min OB E 5%
At
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30 min, A5 10 min, B350 B &F BEFE 30 min, % P [0
G IR Y B S T 12 h 58] B-Fe-Bi,O, & &
Yo BREE RIS & A 1 S A TR A Ak 0G L 25 S AN
TIE R 8 5k R AN 52 W) 3 P O

55 55 T M 1) 45 19 44 K B-Fe-Bi,O,@AP/PVDF & &
Y 1 % B AP FI PVDF 76 N, N-— B 3 FT 15k i 75 T
R A, = IR EEDEFE 2 b, FEI0A S B BREE A
B-Fe-Bi,O, & & W, = I ML B 41 2 h, 153 19 B 72 i H
FWESE R, e, R WBEE TRE ARG &ML A
Yo Wi THSHHERILER T mm, AR E
125 °C, KHLEE B 35 5%, AR # 8 8 mL-min™', #)
G N 0 = O LT = A G S O N I @ I/ S
B-Fe-Bi,O,@AP/PVDF & & ¥, 43 il fir 44 4 wBHH,,
wBHC,,nBHH_,nBHC, . Ji %X} ix U fp i 71 42 4 W) it
TS A5HE) RSt | K B BRBe MR 43 T <

Measure d Heat Value — AP/PVDF System Heat Value

1.3 MiRAESZHEH

SR HIHOG AL BE AU 52 & W0k B2 R A7 43 A, Ik 2%
£ : 200 mL B4 0, MK A A5 Sming SR 4 #
FL B X 5 W IO 45 A8 SR AT 43 BT, D45 O - TAEBE
B 8.5 mm, fIEE LR 15 KV R AR -3 4 B A
SE S A W IR P I Ak AR s RO R R
fi L 10 °Cemin™ i3 % M\ 30 “CHn#4 E] 1000 °C., %
FH A3 i SO 245 0 1 AR R A7 0, IR % R
ORI A5 3 MPa i S, R FRE5 B4, B L 8 A
1t 600~800 mg, K FH P AR o5k 22 Bl BR . Cii) SRR
A 3 MPa 8, R A S P R R & 300~
400 mg, R FH AR A 22+ R 2 Bl R 45 31 1) i ek 2
MR 150 )RR G E . AR E 5P RE
I — 1 Ak B A5 B B 5L 52 G W IR BRI . IR Y
HEAA.:

Combustion Efficiency =

K FHBHOE KUK 6 62 A W) 0 s E R #4743
Bro D 2R g8 3 2 i [A) AD il 2 1 7K ¥ COL MO & A=
i AR A K = AR AL AL AR o B A (B 4 B ]
3 ms) 5 CO, MOt &k [H] 25 ik %, 1c 5f 8 A R e 1o 2
B3 RS JS L T TR 547 nm &kl BO, B FEAE
O 15 Vg iR 85 K 381 L 5 5 A ST R 10% R ] 3 [R]
SR R ][] B B Ay A A it 9 K ISR ], 7E T
A EE (1 atm, 25 °C) AT IR, o AR A R
AR

K Z U ie MR 12 W RGN 2 5 W) KI5
PRI BE T i R S HGHETT . ARBEFEA
5 5 Rk be A% (L W = A FA MLBE S L3 45 — 1) I8
FER G R Ge (F 5T 4% 38 sk T80 i g 1 I/
KA R AR L) o HAHDL RN = S LD AR AR .
KIEA T iRJE R WA 24 V HL IR () B 4% 0k 22
(@=0.5 mm) 51X 2 & Pk K (500 mg, -l £ 41 %
HEW e, JF K 92) , 2R A1 iX Cameras /& 3 AH AL IC 524
T 1R % o 2 (BRG] 10 s, W% 250 fps) K55 — K
HH IR K 5 R JE R KR B B T TR BR AR S A
(YRR AR B R], I 1T 5 AS ) 2 6 0 1) o e Ak e

2 FR5iE
21 ETERENSMRELERNETT R

AIF 5 3 T IRAE A e AR R IR A7 L T eIt T
JoXf B/AP S5 My (HUARATE I ) 4 ) 2047 BB S IR e AL
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Theoretical Heat Value of Boron Complex

RN, A5 20 P FOR 58 R B 1Y B/AP A WD
J7 s Ho Uk fd B PVDF #5432 4t AP, %t B/AP/PVDF (HLAK
F B 1 2% ) 164 T A B2 SR BE R0, i 245 31 s (i
R SCR 1) B/AP/PVDF B &I 17 .

Xt B/AP & A Wy (LA B i 45 ) AT #4018 S IR 5
BORMEA, KLY B AP RN 1: 4 B E A P i i
Kik 8.2 kJ-g", MBI Kik 129 kJ-g'c M B:AP
Bk 106 B A A W TE ST BR B AR I Rk
57.8% , 1E A R BE 8k R e Kk 87.3%. FF 3% I il
B Le B Bl b K AP R 3 5 40 PVDF 47 # S A
B ORI, KOs Bl AP £ i i A8 Ak S an 2 BT R
(& 2a FE 2¢ = 7E B: AP=1:4 5L il [ %543 % 4 PVDF
5 30 1 AR C(E AR R AR 25 B I 2b AR 2d 2 7E
B: AP=1:6 LAl I 4> B 4t PVDF 13 21| (1) 4 (i A1 & g
BRI ) . B/AP/PVDF {4 F A (E B AP 75 & 119 3% Jin
JeBE KGN, BN B AP i 0 iR R poaT
T S BRI A T O FE AR s (Y AP i 22 K
AP E SRR, H N AP VE/NF PVDF #UHE,
JF MR R BME SR THE. 24 B:AP:PVDF i # kb
S 15:53: 7 B AE S, R m e GA 146 k)-8,
BB IGE 9.2 k)-g ' AN 24 B: AP: PVDF it i #% K
P 10:53: 7 BHR B ROR W i &, 72 803 A Be sl %
I 8 91.4% , £ N B RUCR i 8 60.2% . It
Hb il Gauss kP A TR R IR B BB 3L 52 5 )
AP & i AL 4 AR A i 2k R*(COD) 2/ 0.9890.
0.9579.0.9706 % 0.9816, iX #8855 JE # K F 0.95, 8l &
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Fig.2 Gauss fitting plot of calorific value and combustion efficiency with changes of AP content in B/AP/PVDF system

RORA- i ATEFI 451445 K B-Fe-Bi,O,@AP/PVDF &

Gy B 8 TR e 9 T R BORE LG 150530 7 R R

B0 R e e R R BB EE 10530 7 A7l £ 2 o

2.2 wBHH_pBHC,.nBHH_ X nBHC HyREE 1E5E
WF 58 XF B il 45 89 wBHH_. wBHC,. nBHH_ %

nBHC & & Wik 47 1 #UE W & , 7+ 5 TN ke

%1 WwBHH_ wBHC,.nBHH_} nBHC_ Y i

ROR EERINE R, 1A, wBHH 8RR
EIGR 9.7 k)-g7 I RIRBEIGA 14.6 k)-g s wBHC, B
B W E A TP R B AR IK 93.3% , G R B R R 3k
66.2%. nBHH & & ¥R KIEHGK 9.9 kg, i KM%
PEHGK 14.8 k)-g s nBHC, & & W) 76 B < h B b sl R
K 97.2% , PR PR R IE 68.9% o

Table 1 Calorific value of w.BHH_, wBHC_, nBHH_, and nBHC,
mass calorific value normalization combustion Efficiency density volumetric calorific

atmosphere complex /k)g /k)-g /% / g-em™ value / kJ-cm™
Ar wBHH_ 9.7 31.6 55.2 2.12 20.6

Ar nBHH_ 9.9 32.2 56.1 2.11 20.8

O, wBHH_ 14.6 51.5 89.9 2.12 31.2

0, nBHH, 14.8 52.3 91.3 2.11 31.3

Ar wBHC, 9.1 37.9 66.2 2.11 19.2

Ar nBHC, 9.3 39.5 68.9 2.10 19.5

0, wBHC, 12.3 53.5 93.3 2.11 26.1

O, nBHC, 12.6 55.7 97.2 2.10 26.5
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2.3 E## . wBHH, wBHC,.nBHH, X nBHC, B 7

R

X A8 RS ] 4 19 wBHH, . wBHC, .nBHH & nB-
HC & & W AT B 30 454 RAE , 45 R NE 3 Fros . A
B 3] FE AN E R A RDE AR 25 5 o ORI (& 3a) 1Y
RARTE 1~5 pm Z 8], FEH H AR Dy, A 1.9 pm, HIE AR
R TRETE Gk (1E] 3b) R AR7E 100~300 nm Z [H],
HE B Dy, B 175 nm, HIE R A HEERIE s Fe( 3¢)
AR IE S AFAE A R AR AR E 1~9 wm Z 6], (i B
& Dy, M 2.6 pm; Bi,O, (& 3d) N HEBKIE 2544 , K42 7
100~300 nm Z [H] , H {6 H 42 D, & 224 nm; PVDF

20pm

20pm

3 kR \wBHH_ wBHC,.nBHH_K nBHC, & & ¥ i) SEM &l

(& 3e~f) 22 W CHE B R 10~30 wm) LLEOIR M) 48 1, i
WL CEE IR 100 nm) LASKIE J0kE ly 32 5 AP (18] 3g~h) %
A CH B R 100 wm) Bl 22 1 AR, B0 C L i Ry
T pm) AR wBHH,  wBHC, .nBHH_} nBHC, &
S E3i~DIE R B ERIE, 25 E SRS 1
500 nm~2 pm Z i), DEE G P RASFIRE] 10~20 wm,
HZ 8k ATEAESLIN . nBHH_ M nBHC, & & ¥
WEBCRY T wBHH & pBHC &1, RGP R,
UL I G4 K 5 AP/PVDF 14 8 35 P P 5 47, A% 1 42 fioh sk
SRUGSR T RS AP/PVDF IR & AL £, E T Y s 25 W)
4 5K R i

10pm

20pm

20pm

Fig.3 SEM images of raw materials and wBHH_, wBHC,, nBHH_and nBHC, composite

XF il 45 B9 wBHH,_ . wBHC, .nBHH_ & nBHC, & &
Y (& 3i~D) AT R 0 b, K LB, CIFI F =Fh oo R 41
Y5 JTEE NS R B I & 4 A o B X R S
Ry . Cl oG 2 40 A Ao 8 6 R 14 2 Ak 7 AP F OG5
A 5 B XN ) = PVDF., B e Rk, MY
PVDF & &= AH L, AP & i iZ £ T 9l X PVDF & &,
X5 PRL & A XN . Bk A W NS S A
o 4L 7 H 4 AP, PVDF ¥ 5] 43 #ii 78 JE BR R 9 &8 K2 %
T, 15 ] e A BRES BRI 25 T B R A HA IR R A
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2.4 wBHH_pwBHC,.nBHH X nBHC HJ# & M iE 1%
£ 10 °C -min™" F % wBHH,_, wuBHC, . nBHH_ %
nBHC, & & W2 A b #1143t , H TG-DSC il £&
WAL 4 i, R B AR BT R S 8000 3R 2 s .
& 4 v B R TR 4 R A A
S ) AP i (247~250 °C) (AP IR I 23 f# (296~
308 °C) AP i 43 f# (330~348 °C) Al v i 4 1k (44
K 595~596 °C .13 K 749~758 °C) 4 > )2 j v Bt
AP 55 i, AR a5 7 R SE T Al I RO R ARG
FEEL AT, AP = AR 40 i 15, AR 43 % 30% , i T 4
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& AU B s R U
L BB A3t 2 RN R TR R A AR S A B B A3 i R
e " 5957 "B 1 7~ NH,ClO, =2Cl,+2N,0+30,+8H,0, & i 53 f# i
+17.6% 50 B 7 XA 2NH,CI0,=CL,+2NO+0,+4H,0, & T L4
ol B AEARIR ST B B 2577 4 ClO, (HCTN, 457
0 Yy, B R R E A NO, HCI & =W i B, B &AL
or e I 524 T 5 AP G K2 B U R
+1a_0%__ . % B,O, (2 1% )7 FR 2 : 4B+30,=2B,0,) , i% Wi il

o Ko i, e A R E A W) Bl .
= i = RK2REE T AFEASWAETHEE R 10 C-min™' %
2 af WBHH- ?oogv AT TG~DSC 4450 B 45 4 2 80, Horh wBHH A
£ 1ol ' wBHC. & & ¥ b AP K iR 43 % 4 h 7£ 307~308 °C A2
I +24.8% 50 AT B B Y 4T3 4E TR 7E 750~760 CC 25 A 5
ol nBHH_F1 nBHC, & & ¥t AP LI 73 i 5 vh 72 295~
il 40 300 °CZE £, 0 S Ak B BE Y 4R 1k R B 4 P fE 595~
or 5 nerc] % 600 °C/4:47. nBHH, M1 nBHC, & & ¥ i ¥k # wBHH,
o +13.8% 50 A WBHC, # o pwBHH, 1 nBHH, & & ¥ % nBHC, Fil
298 NBHC, 75 AP 4 B B J B 5k 2 6 214 060 P B B
A0 " o W £ P wBHH AT nBHH A 4 914 30 b 1 e

temperature / °C
4 pBHH_,wBHC,.nBHH_X nBHC, & & ¥ 1 T i # %
10 °C-min™' 24T TG-DSC il £k
Fig.4 TG-DSC s curves of pBHH_, wuBHC,, nBHH_and nBHC,

in air at the heating rate of 10 °C-min™'

M. nBHH & & Wil & o 3.7 kl-g™', pBHC,
BEYRER LR 3.0 k-7, SIKFIE pnBHH 26
3.5 k)-g . nBHC. E AW #4 3.4 kJ-g™'c pBHH,
HInBHH_ & &Y b nBHC FI nBHC. B & ¥, iX
52295 i 5 i 4518 — B

£2 10°C-min" ZEREMT wBHH, . wBHC, .nBHH_ & nBHC, & 4 ¥ TG~DSC #3H7 H: 1iF 2 %%
Table 2 TG-DSC thermal analysis characteristic parameters of uBHH_, wuBHC,, nBHH_and nBHC, in air at the heating rate of
10 °C-min™

Complex C, W,/ % Wy, ! % T/ C T/ C T/ C T,/ C H /k-g™
wBHC, 14.3% 88.7 13.8 249.9 308.4 348.4 757.5 3.0
wBHH_ 20.0% 82.6 24.8 247.7 307.1 342.3 749.1 3.5
nBHC, 14.3% 83.6 16.0 250.4 299.8 337.9 595.9 3.4
nBHH_ 20.0% 79.7 17.6 250.4 296.1 330.5 595.7 3.7

Note: C;means effective boron content, W,

means AP decomposition quality loss, W, means boron oxidation weight gain, T,, means AP transition tempera-

ture, T,, means AP low-temperature decomposition temperature, T,, means AP high-temperature decomposition temperature, T, means modified boron ox-

idation temperature, and H_means heat release.

EAS TR N2, X 4 Fh 5 A1 AP 2 fiff S50t 151 2k 1
KE T 80% LA, Hoh wBHC, B A W ot i 6 2k f iy 1k
88.7% o 454 SCHRL 14 ] KA A4 h Xt 8 4 4/ LR 2
P 1E AP 43 B, £EBE % PVDF 43 fif L Fe Al Bi,O, i fk
2N BRMEE Gy ESK . BARERI N (1)PVDF
G3F ) C-C HERT C-H B 25 S A W 24, B ik HF  HF
5 Y B,O, & AE R i T E AR Y BF,. (2)
Fe #1 Bi,O, xf LA - B W A2 i A6 A H 5 SO0 by 2% 1 B2
Z ) B,O, # L N B 2% & o T LA A ) 5 o 0 2K f 6E AP
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537 PVDF 53 \B,O, 9 [ i 5l 7% & 34~ it & .

2.5 wBHH,. pnBHC,.nBHH_ & nBHC, HJ & N % &
B8

B AN R

AU 1.3 795 8 00 R A 7 B X wBHH, (wBHC,
nBHH, M nBHC, & & ¥ 09 s K PEREHEATHR 9T, 4 Fh &2
B W0 6T ik R AR ARk S 1B 5 TR, R Xl R
K, YAl G 5, Z R a5k i AR v TR O
EH) ¥ 515, & 100 3k 3% B EBE 1 ms. i &l 5a~d

2.5.1
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Fig.5 Trend of spectral intensity of uBHH_, p.BHC,, nBHH_and nBHC,
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Fig.6 Spectra of the maximum radiation at 200-1100 nm for p.BHH_, uBHC,_, nBHH_and nBHC_ composite (a); Relationship
between peak radiance of BO, and ignition delay time for uBHH_, uBHC,, nBHH_and nBHC_ composite (b)
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%3 WwBHH_ . wBHC,.nBHH_K nBHC & & ¥ Bk 451F B 5L

Table 4 Combustion characteristic parameters of uBHH_, uBHC,, nBHH_and nBHC, composite

flame growth time duration of combustion

flame attenuation time

total combustion time mass burning rate

Complex / ms / ms / ms / ms /g-s”
wBHC, 280(44.3%) 228(36.1%) 124(19.6%) 624 0.80
wBHH_ 212(39.4%) 260(48.3%) 66(12.3%) 538 0.93
nBHC, 100(27.8%) 96(26.7%) 164(45.5%) 356 1.40
nBHH_ 72(26.5%) 84(30.9%) 116(42.6%) 272 1.84

Note: The flame growth time is defined as the time from the appearance of the flame to the formation of the mushroom cloud flame cluster. The duration of combus-

tion is defined as the duration of the mushroom cloud flame. The flame decay time is defined as the time from the weakening of the mushroom cloud flame

to the disappearance of the flame. The mass burning rate is defined as the mass of B-based fuel divided by the total combustion time of B-based complex.
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0 0
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813 820
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2.6.1

Infrared images of pBHH_, wBHC,, nBHH_and nBHC, when the composites reach their highest temperature
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Fig.9 Microscopic photos on the combustion products of pBHH_, wuBHC,, nBHH_and nBHC, composite
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Fig. 10 Microscopic photos on the combustion products of
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Preparation and Properties of Halogenated Oxidant Coated Modified Boron with High Combustion Efficiency

LIU Rui, YANG Dan-feng, ZHANG Yun-long, NIE Hong-qi, YAN Qi-long
(National Key Laboratory of Solid Rocket Propulsion , Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: In order to improve the ignition and combustion performance of boron powder, four kinds of micro- and nano
B-Fe-Bi,O,@AP/PVDF composite were prepared by high-energy ball milling combined with spray drying method. According to
their high calorific value and high combustion efficiency, the four composite were named as pBHH_ wBHC, nBHH_ and
nBHC,. Their morphology, thermal reactivity, ignition delay time, mass burning rate and condensed phase combustion products
were characterized and analyzed. The results show that the maximum calorific value of nBHH_and wBHC, composite in argon is
9.7 kJ-g™', and the maximum combustion efficiency is 66.2 %. The maximum calorific value in oxygen is 14.6 k]J-g™', the maxi-
mum combustion efficiency is 93.3%, and the oxidation peak temperature is between 750 °C and 760 °C. The maximum calorif-

ic value of nBHH_ and nBHC_ composite in argon is 9.9 kJ-g

, and the maximum combustion efficiency is 68.9%. The maxi-
mum calorific value in oxygen is 14.8 kJ-g™', the maximum combustion efficiency is 97.2%, and the oxidation peak temperature
is between 595 °C and 600 °C. The highest combustion temperature of all kinds of composite is between 1954 °C and 2011 °C.
The ignition delay time of nBHH_composite is the shortest (26 ms), while the mass burning rate is the highest (1.84 g-s™). The
pBHC, composite has the longest ignition delay time (39 ms) and the lowest mass burning rate (0.80 g+s™'). The condensed
phase combustion products of various composites are mainly composed of B,O,, B,C and a small amount of incompletely
burned boron. The morphology includes 5-10 pm spheres and 10-20 pm flakes.

Key words: B powder modification;interface modification;integrated design of fuel and oxidizer;ignition and combustion perfor-
mance
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On the basis of alloying modification of B with Fe and Bi,O,, a modified boron based complex was obtained by introducing AP

and PVDF coating modification. The calorific value and combustion efficiency of different complex ratios were measured using

an oxygen bomb calorimeter, and a boron based complex formula with high reaction heat and combustion efficiency was

obtained. At the same time, the oxidation peak temperature,

combustion rate of the complex were measured using TG-DSC,

laser ignition platform,

ignition delay, maximum combustion temperature, and mass

and multifunctional combustion

diagnosis system. The promotion mechanism of Fe, Bi,O,, AP and PVDF on the ignition and combustion of B was clarified,

which provided a reference for the coating modification of B by these materials.
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