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Abstract: Aluminum ( Al) is the most popular metal additive in the field of composite solid propellants
due to its high calorific value, high density and low oxygen consumption. In order to improve the
performance of composite solid propellant, it is necessary to take measures to modify Al. In recent years,
the fluorine-containing polymer coated Al has attracted wide attention due to its excellent comprehensive
properties. This paper introduces the different kinds of metal aluminum core-shell materials coated with
fluorine-containing polymer materials, the different coating methods, the properties of aluminum core-
shell materials and the mechanism of action of fluorine-containing polymers and aluminum. The enhanced
ignition and combustion performances of aluminum core-shell materials are due to the surface reaction

between the fluorine-containing polymer and the alumina layer, resulting in a violent oxidation process.
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At the same time, the combustion agglomeration and combustion efficiency of aluminum core-shell

material modified propellant are significantly improved. The problems existing in the research of fluorine-

containing polymer coated aluminum materials are discussed, and the conclusion, prospect and possible

research direction are put forward.

Keywords: fluorinated polymer; aluminum core-shell material ; coating; composite solid propellant
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(a) ANPsfBEBEEI R

(a) Combustion images of ANPs

(b) AFNPsfyRREE RS
(b) Combustion images of AFNPs

(c) AFNPs-A-180f 1k ke %
(¢) Combustion images of AFNPs-A-180

(d) AFNPs-A-3600 k5 15{%
(d) Combustion images of AFNPs-A-360

(e) AFNPs-W-S{pk bl (2
(e) Combustion images of AFNPs-W-5

P19 JFRUREE R s ANPs Fil AFNPs O BE 15
Fig.9 Combustion images of ANPs and AFNPs during

open combustion
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A, Wang 257 ZERT ABFSE RO EL 6l X E
8 RS OE AL B HEAT T A 1A A 4E
TR S A F o 20 PUhsm BE 3o i U

B EwE EMEM ARSI S RS, k1
FIs, 8 T AE B 0 & 8R40 T Fay K Al
AT

K1 BREARGWWEMMI K 4T %
Table 1 ~ Physicochemical properties of various fluorine-containing polymers and preparation methods
TR PUhmBEE,  BOMRR SR 5 AR ATl #
¥ TR D 275 3k
ST e MPa JE/C % A ik
VP ARETIRAR SRR P
PTFE (CF,-CF,), 238 508 ~538 76.0 . . . k[ 46,48 ]
HLEE BRI 3D FTEPSE
Vi ON-FPOJE ok g BE WEARSTERD, HUBEIRTIT R[50
PVDF (CH,-CF, ), 20 ~ 100 350 59.4 WA, W ZWEM,  BULEFERLTZ TN 53, 56]
N, N-THUE R ik ’
(CF,-CFCl),,-(CF,-CH,), VAR 537 B 25
Fan ’ ? ? 410 200 ~400 72.3 {ﬁ‘ 3D FTED k[ 72]
(min=1:1) S
(CF,-CH, ) ,,-(CFCF,;-CF, ) , P TAR 53 F B 25
Fagon P T 010230 =400 731 HL R SCHik[32]
(min=1:2) figk
HUBIR & 28K
PFPE (CF,-0-CF,) | 270300 79.3 i kidk 5 e SR 58,60]
o o BIRRAAAE Bl R 62 -
PFTD 14 HF5; 0y 76.3 BT Ot T 63]
PFHD CigHF3, 0, 76.3  WTLEE HUBRIR 5 SCHR[73]

Zheng %V AR Flyy, A AL/PTFE 2043
Hh ] A e RE T AR AT 3D FTENAY E = 4E45 4, ik
TAFEARE A BRNRGREE, IR 2. 2 &8
FERRbe et A 2 B L A RS PR R v P R e
fiE s AR TR R AR A LG )R BT LA A0 B R 4R
e, ELAR NN 2 AR R MR MR be i 56 5 Bh b 3R 4
Tl RABEH RE AR BRI ; B Koy, 7 S BB I, A GE
R FIR A SRR A . Ao SRS T —FlEr ey
ifietk &% %A HLW ( Fluorine-containing Organic Sub-
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IR BE R . BFST 25 R B 78 AL Ok Hom A
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5 MPa fJE J1 F, FCOS X b 3 i 52 i AR /s 24
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R = e 3 B Y ( DyneomTM THV 221AZ, THV )
B S E o RE A T I AR & ) 2 e
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Wang %'7*) % PVDF (59% F) | Viton (66% F) il
THV (73%F)3 Fha] R A5 AINPs 4546, R H
VL LS e ST RS O LU AR T 3 R A
R 12 B S KERE AR PERE . 4SRRI
R 7 B %F He 45 - 4 AL/PVDF > AI/THV > Al/
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SRR A S EEE, THY b HF B E £ 1 CFx
SR, NI AL/ THV 7242 58 e R R

I RS SCHER AT BR AT S — 5 R 4
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