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Fig. 1 Damage done to cabin by warhead inert fragments(a)

and reactive material fragments(b)™!

JE/REY I AN AN G R /< s (Ve < ) = SRR
AR WA R RA o SRONAEPE BE mmE E
Al AR A A RHE ) RMS® 18T, S LR AR A
RSB, WL 1 Pron. KT RMS BIWF5TTAE
TEASELLR 3 AT MR TR 2
SRR 4 (EL AR A 1 B A 0 A PR RE) AT I ORE
RECELA S I 25 AF B BEVT Al I SE AT S, =AMk
PR R A SN B BRI ST, W R R
TR BAE D E AR 3R 22 HROR 3 AR, Horr,
SR RPRRh T RE R S AN o 5 A2 S N BRLR T T

R AP SN GHIRPRH LB
Table 1 Advantages and disadvantages of four kinds of RMS

MWL 2, AR R BRI R AL A B0
BT R TN, 17 DT RpAob ARk ) 77 T 11 2 T A b
oG BANGE R, Tl RMS (K724 e S T 45 0
MR BRI 2R, HARIGRE T 2 B0 /NS RE
HH o

Tl BATE RMS W TR A R I SK
L RMS TR ) AT A2 4% th B — 8 2 1Ak
fF, B RS R P e i, SCREIE I () s VR
Ae. HHT, AVPTFE M BRI &R AMR BB, 1M
B0 4 a4 B AR YR RS R B EER T A
TAEF A EAE RMS (R RAFE S )2 kB
K, $RH RMS &I AAAE 0 SR, JFE SN
AT 00 RMS il EAR, $7 RMS S Ll sk
(% Jeka%, J RMS IIRFFEH A AR 2%

1 RMS BgEE45tE hEMaEEX

1.1 BEEFFHE

TE— IR, RMS 4Lt R e v, hilF
FadSARE. PRI GRS AN AE i e P K
TP SO B P BN B I S i
WA SR, VIR AR 9, e R A
TNT FAHSNY, BEA T . 2 S SR R B4 /N Ky
b N PR G DT NI RSB N A W W, a1 E QNN ER A e
PURNY, BRI . ARE SR T Rt T A e i
LA 3000 K, HA S RREE, vl =R R %
LIVEZIAALL, RMS 1 5 W A SR, AH 22 8 P
BEEAG, A7, s, MR A

SRR N (1 R LA R L U I A
IR BE R A
spot). VA IRAE T A o RN [ Py SIS

Material system Advantage

Metal/polymer High reaction heat, obvious overpressure,
composite good toughness and low cost
Metal/oxid
e OX.I ¢ High reaction heat and low cost
composite
Metal/metal
e mt.s N Strength equal to that of Al alloy
composite
Amorphous and

its composite

Strength equal to that of high-strength steel

Disadvantage Typical material
Strength is generally lower than 100 MPa Al/PTFE
Low strength and hard to be densified Al/Fe,05
Reaction heat is relatively low Ni/Al
High cost, dlfﬁC.ult to Prepare large 7+ based
samples and being brittle at room
amorphous

temperature
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FR M B . B AR RN RMS A2 /4l
AR I BN G R ML TR WG edidi oy
SRR RO PR i N AR R AT R R P A B ALY
By oo, AuRIZIBEER G OB A A R .
SR ML I PRV =2 & P (DRI ALTYS ST b
IRL R, O BIRERAR AR, LS THR AL A
o AR BEAL SN P I FRRES IS AR
R,

SR RN AE 5y 1) BN 31 HOCAETE
AR FERECHEESE, XM RIRESME, 5
MORHROUZ SR EANOG . Aefidid Re b, WetEAskt th 2l
PERPRFEE Dy SRAFAINIRIRE Jr S8 S RN S 78 43 BT,
- J5 T, BEVELFIIEG, £ R T AR fik g
ST 5 S NP DR, RO I A LR S
FORHHESEAT R S o A it (K0S LI bl s 4 1
N G AR A AR R BT V1AL, A4 e €
FLBRA R AR S R R RROR, B A3k
TR, VEVERRA, S R B e P % T
JRIRMERL, RUZBE, i T2 a) R AR A
PHOE R, 5RO T R e B

12 NFMEEEX

RMS 7K 32 AN ) A7 RS I IR N g L RAT
BT BRI g« et okt I 1) He 8 R 275 H BB 2
IR ), ds 8. YETE T IR AR A e 6T
RMS, — A B R AR 2 RS IS (R 3, PRFFEHY
PR TEREr, [RI,  Ay B Al e R v s i) 5 A
TERARE, Mo SOV, AHIX A2 A ). %)
T HIREL OV RMS SKiit, RMS $ i 5 il i A,
WP, SRR OV A Sy, AL RE RS .
SR, 3K 55 RSB0 RMS 1 i i 5 B SR XA 7 I o

ARG RFBAERI AR ) 2 PR T SR A —HE, H
HXS T RMS )5 PERE TR GE— bt W KRS
2 98 kN/kg LA b, AR SIS IR R s v I 300
MPa? s A2 A il S} 30 A 42 A0 ok B ) o 1k 245
kN/kg, 4K (58 5% — M B R 72 1000 MPa LA P, H 7,
N ZE [ [# B 358 2t #E WF 97 T H )& (Defense  Advanced
Research Projects Agency)fEUl H &5 ##4 k1)
( {Reactive Material Structure) )[*J#145 1574 %+ RMS [
PIARGREHE T 680 MPa [ EREY, ik, Wiz
PO A e A MR L) S e Re R bR, TR
TIXLEFRFR PR IE AR

RMS ) 5 e R R R A R FL L.
. T AUMM 4 Ni. Fe. Ta. W 255 544K,
PR R AR T S R — 2 S AR 5 A [R]

(ISR, RN R By DI, AR )
27 0 AN R A S A S A 5 AN FRAT 1) T 53
HELAR s e e T, APRH TG 2 P A
G5 EERT RMS (177 5Pk REAT SRR o

X RMS, BREEEATIZAPERESL, MR
RN HBORBE R bR, — B RMS (105 0L
PIPARTE R AE ( 5E, JDFB A2 s R (1 e v A2
SERZNRERI D o BRI, X2 E RMS {25k

RS R A

2 RMS #&FAREEMLIT

PEE AR S (R Tt AR I 255 R0 B A RHL
BRURE & ARAT Rt AR ) R B AR . 0T 2 H AR
SMEIRUL, AR B R R L 6 S 45 A TS
JEF I AR HOT A RS, HR R AR B
PR AT e 2 T RMS AR A S N B . Ak 4
WERER AR SN R S N RS TR, 7 2% e v i
MRS RESZ BRI ZA M h ol B BR B, AN RE T IR 5t
SRR E, DR AE SR A i BE 1) RMS . Wl 3R 75 5
% RMS HA R BRI BE f et RMS il £ B HESE .
—H LK, R AR P e R IR A B
MBI R bz —, Bid RMS 5Tk
oHHE S o WIETTE A BRI 8 L 2R 854 e vt P 7 T
TERET KEWET, LAISRAS A3l 2 Be B A0 ) 2 P g
2K 11 RMS.

2.1 HIFEHEA
2.1.1 BRia4

1) FEHfil-pedi?ibik

H e 5 W b vE B s BN . bR, 2
AVPTFE. AI/W/PTFE. Zr/PTFE % PTFE L& & 41k
WA ARD 339, AVPTFE (19724 ERE . SN
TERE S B Sy Bedhim . PRI A% T 2540
AHSRPT I A R 4 s, B4R PTFE
Oy B AN K AT YE IR G5 7, A3 AR s I v7% A, e e
P, el B X MR A Al M R R (VIS i 5 K
FFH T PTFE JE N A B} 1) e 25 BU% A 32 ZEAK 5
PTFE, Ml PTFE K45k 554t LA 0%, ke e
BRI PTFE RIEAISMRS, 2R, bt
Wy, XAPLE PTFE 20, SEUCRE N%. W
DLIRIHE LR 380 °C, RIS IA] 4 2~6 ho

XF 145 /AL 2R () RMS, SR B4 TR —e 4
T AR S B FE R R o i s o TR B e
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AR ER()), 380 H 1 58 v i e A e 0
EMBUR R R — e RS, BRI Hn, Bes
MI3E R g% . ZRE R RE )« N A A 55 R 25 1) 5
Wi, SR FH R R A 1A R R RUAR A SR AT A B0 R
XIONG %5 W% | 85 e 28 ) # 7 Ni/AL .
Ni/AVPTFE. Ni/Al/Cu 3 M A0k, RN 850
MPa, PB4 35 F] 94.3%. 95.2%F1 98.5%,
R T RA LI Reds, AR L A B E4 5,
PR 4558 2 43 7] 4 266 MPa. 114 MPa. 240 MPa.
AN, HBMARIBEREGE R, REEREAN
0.8 (T AT EME 2, BT AL By AR R S A7 AEEL
AR, HAE A MR A B . 541
YRR, W Niy Feo Ti, MR RIEMIHFE4 R
FER, AR IS 51 R RV . 5E5Fr b, 1%KE
BMEHE AL BT T RN, R, e e
SESERZRA R B R ) 2 bERE . ik g g )
KW E—kesh T 2H1# T NVAL EEMEL, Bedhinfg
M 510 C ETFZE 550 CH, MR SRENS A3 E, $r
WS8R SR R 45 55 FE 43731 66.0 MPa Fil 294.6 MPa, i
TR EA LAl AL R EE 57 MPa B 5. Mbeshii
FEh 560 CHY, EAEMENIEA RN . 14 X HRHF
JUT Reshih T Fe/Al KA MR il s # R ) 24 M g
(R, S5 RRWIRER AL 510 CIf, AlYj Fe I
FHIHAL J A= 4 ORI 2B i 4 B Rk &1, R L
WS RRIIMINL, KT 92%, A R4 Ik
IR 2.4%, PUHrERfEHA 104.8 MPa. 4545 &
PErmE 590 CHF, ) S b AR 4 @ Rk 54«

lg{lnw}znlgp—lgM (1)
(Pm = PPy

X p, WEURG B py WERIRIBER: p
HEIRE R M AT IS o AT Hs il
B EEG p AREIE ).

R &5 A K AR e 4 b T SO MR R R B R
k. BEEM ARG SRR, FEFIA TR T 5
DFREY, ARKE G BRI R S g
FH#] RMS #1450, W Bi 4. Bi-Sn &4, In 54
STAMATIS 2R A In W Fh 457, 7200 i BRb AT IR
HITE, Hl#% AUMOoOs 4K N AL, FRHE %
JEE bt 2 L G 45 7Bk A HLEEZS 77 PEG I (1)
i, X B TR R SSRGS S T AR B
WIE. FRHE ATK 2] &Rt idE R A % 2079 C
[} 57Bi-26In-17Sn &4 4541 108 ‘C ) 52.5In-46Sn-
1.8Zn GEAERISE R, %4848, ©JE8/PTFE.

& JE/THV(THV A VUSRI 7S5 i L0 1)
LRI SRS *#), Lookheed Martin 24 &) %] 4 )@
R AR Ay N v (R AR A8 SR i i A ) 1) 2 FR P
FEPOU, SRS s &R A S B, HEsh T
AARRL . Wit VRS SOEETTIELE RMS il
o IR, SRS S AR R ZS I, MR R
Yy 52 R A I B LA BCRURL R S s B, TR R
A e R RS S JE A A L RMS a5 1 — A
RIETT I

2) R (HP)/HEEH K (HIP)

HP. HIP EEARTEpea s B AR T, 2
i T ek E)) 7, DI T AR N SRR 2L
AL RGO, & IR SRR RHE R
HEMEBI—MAER LY, HIP b a4 R 2 24kt
. EANAMIFFEE X RMS [ HP. HIP T & HEHT T
R, KT E IR RMS MEL, (HIX
R AR H 7 2N TCSE S PR BT R AL VK] RMS .

XBe R EPRT 25 22 R H HP 4% T % %0
8.32 glem’ EBUHEEIL 99.2%(1) Zr/W A KL #UK
MRS W5 Ze KA N A S Woze #, 5T
PR SR BEFNEE , A4 RHEFS 4691 525 1000 MPa
PLEo BRSOV ZERIE T Ze 8L ZeC
b 5 SR AR RN, MRS R Ze #H, PRI
TRFELE S e AE F R BB S AT mT S N R TBOK

K HIP ]2 RMS #2427 3 22 3£ [H 1) Matsys
N, AHAZA TG TR R AR #R AT T R
Matsys /A FlHRE, AR HIP VL% T %%k 7.8
glem’ [F) 5 I S5 46 (¥ 4 S — 4 S N i R bR, ] 2
B, MEHAOSREL 138 MPaPY, 34k, Matsys 24 ]

2 Matsys 71 HIP 46 602 Rt f RIS

Fig. 2 Reactive material structures prepared using HIP by

Matsys[54]
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R HIP T2l T3 17 glem®s HEAZ) 127
mm [#) Hfys sTisCuysNijz s Aljg/W ﬁ%ﬁé’*ﬁ*jr[ss], &
JEZ) 7.8 glem’ s T AXBUE W HEAL & HAUBi,O; £ &
MR, Bl 10 HEAL EAM R RARSRE . K48
FRJE Sy HIIE 397 MPa. 522 MPa.

dutn] WL, SRS HP 5% HIP B 0] S8l RMS 5L
Ak, R BRI evERe, HARREAORN B A
ST H R RMS il & HAR .

3) BEKERIE

PRI BTG 7 — R R 24577 A4 g s e o 0 A58
AR B Z R [ 25 I SRR o i B — R n] s
JUt JLE GPa, HJ il H AL G2 He il i K 28
TR BOE T 25 I AR, IraRAs IR 1 35 BEAK
s ERE SR R ok, sk 2 proRtl.
THADHANI %525 5% F L B il 46 T 0% % 97%~
99%[#] AUNi. AUW. Al/Ta &4k, Hrp AUTa (1)
PRIEIE 450 MPa.  HH T RUE OE @& M EEME 2 7 A 1) it
AR KRB, P R EEA E] RMS (1)
SN I 25 5 A B R AR R Y. BRI, W T
SEHIAN Y, AndgpE o ik 1 e R Ak B ) S,
I, RS R A R R IR SN 4 3 40 BT
HAT, B PR BEBOE S RMS SR D .

oy = 12504(1- p)le (1= p)* +2¢ 72 (1- p)°]
72— expl-12.50- p)’1- exp[-25(1- )1}’

X pp MERNERREE T AT 2R )5 og IR i i
BRI p ARLS AR

4) R

e AL VSR A0 AR TV AR v B 7 1 e o s 7 £ [+
N, 32 B EE A A R D — 1, A
AR FEAR = Al 1) s 246 A0 7)) 85 1) A2 T (RS IR S PR AR O
T2 RAZ TSRS WRCKER KGR, #k
117 VR B W D, e il JUA DR R —
P75 . HORITA “5PSUR H iy R VL 4% T AR )
Ti 732001 TAL BEHEE b Ti/3.2A1 (R4 55
ik 400 MPa, KREREEGEN. EAEERS, hTFE
IR S A L AR, b S BRI A A,
o PR T 1 AT A5 A 46 R RO RE AR

5) JRHBAE B T hesh

T B TR LS R (SPSR A T #1231
=TI VER, AP, IR R R
S [E5% N e  uN S ESR i KR AR
Ko FEAORA R B D Re PRk BAG )2 N H

WITEIRR T RMS [ SPS BesitiR, (HHURIT
ANFEA, DE B 76 AVHE 1B A HHE 555~600 'C

2)

HETHs SPS #e4h, MEHOFLBRRE . 15 30%, &%
SRE R 600 CINAE B Z K B IR EH . 534b,
DE AR FEXN SR G ETRIE . BURIEIL 93%
] AVHE. AVHf/W. Al/Hf/Ta [RRBEH TR SPS b4
BB AR, BRI R AR B0 FEAT RS Bk
¥, DE £ AR A F13A A RMS (1) SPS keghhil B RA7AE
B I [ LA (B AR R AER) . SPS el - B
MR LUK SO B AR RO ST Ak 7= A SR i, (A

SR MBI A B B SRR, R IR R mh AR o] B 4y
SIEM B NIRRT, SPS JEANE A% 41
[ A S B[] RMS
2,12 WA

MR AR EE M T RINRE, DGR
Mifd, JRERR . BRAAGETERE, (At nT )
TEAA o WEARACH R 1 D0 FAE 1T 43 Ky A fl e
WRPIR . A T ARAF AU I B FEARE G P, i —
B, 3 800 my/st . MR T2 S HOH A i il 46 ok e
R SONAR M, WO R IE BN R AR RS L 4
TR . AR g T, SRR St S,
S Rr I ol R N R R AR e 7 SO VA
BACCIOCHINIT %5 5 R I A4 T 5T (1) Ni/ALRHRL
HEATWER, RIUB R, — 2 M 240 300~800 °C Tk
DRI AR AR SN, ARAE AR 2 oh H 1R IS 43 SN 4
R RN AR P DU RS 12 1

Har, ENSMNYTFRET RMS FIBHRHEARIT,
AR T — € s, LA E AR (Surface treatment
technologies) A 7] "R FH MR H A AL Cu S F il 4
T U L 97%~98% HAT—E #RIE I NV/AL 7 REZ
T, PUAEZIA 1 mm/nh. BACCIOCHINIT £
KN B &K NVAL TEH, AR5 R
AWHRTE 6061 A4 bl e w SONAEVE L AIRAL R (1
Ni/AL 9k 5 & 48R Z . BACCIOCHINIT 25124
FHYA R 4% 7 808 PSSR S 2A13Cu0
HAEMEL HAX % EIE 99.8%. Pk EIA(193+39)
MPa. AYDELOTTE ZP/LR Al T4ME 30
mm. W% 22 mm. 5 4 mm FIEFROREEREAR Ni/Al
SEMEL RPHFPOUR ARG T A AL
NVAUW ZEHEE, Frfil s #0RkR B0% 20 92%~94%,
MEEHO S B SR Al PR . Niv W 3%
AT AL B, BEE Ni A ENTHE, S HI N
oo E . WL, BHREARZE —FH& RMS 1K
[SSURTA

BRVA MR BT ER AL, A W) B GORR (R s D%
SHU S SRR, Bk gAY RM
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il 710 T %5 S5 UPIR FH A DS e P R R B
TAFERER) AUNG S EREVEN, 45 3R C b
B R BEAH G
2.1.3 RS

e [ AR A R A S A I A A 2 BA b
WARZ LA N LA TR, A A A3 5), RE R
BB R S I 4 T2 A2 B R D 35 B Rk
RS IR FA HIEPE S o % L2 ARG, AT sER
JOFEEMEHI%, 256G T SOV & TR
WARZE L F AR SR A o0 5 PR R) S 7 A g 1 11 e Y.
SifgpeMA R . HAET, SKHREFEASHB RIS RMS (1)
WG L/ . B6-Sigma 28wl A FEIR E . B Pk
FERTIIR], SR FHASE R 4538 % 1 20045 T 357 ALCN Y.
HE S ZL114A)E 45 W Bk Ta IME &M KL W,
Ta WA HOE 30%~40%, Filid ik BRER7S 5wk
TR AT /N 4 KL 1K) RMISI®T . Bt 5 A a5 S A4 1) O
Ko A S 2 10 RN A ZR I 2 [ AR %
iR,

214 5

RBLZEETMARIGEMEGE IR A, &
FRRIIM ARG & T 8. % L2 B H. Ik
WARCER S FEDZ N B 2 AL AR & 54k
DAAFREE . B F S5 S SR, W 78504
M TCIITERE . TR PRSI R NSRS IO, I
HRIB IR AR I A28 T2 BEE T 25
$. W DE HAR A A PR NSRS AL IR
BIBE W 22gnZUNPsiART, o RH T W 22921
RIBREE, 3RAF T W 225l M e 2 S il
Pt W 22 (R 9w 2R 45 R FSEAA A3, A4 I s fufr e 1 42
T 680 MPa. it 4340 AR TIEEA S,
DE K2 w4 7 H T3 & Wk ) €47 4%
(Dynamic test vehicle, DTV), WK 3 7. MOCK
OO LRI AA T M2 ILEE Al (3 Zr. Hf,
Ta. Ti. Mg) 225 PTFE 28 &0 77 il
RMS.

BB L2 Tl 28 AR/ W BE 8.
XIGIRITR 95 AR A i T 2 4% T A R
LRI Zr14125Ti1375N110Cuiz sBeyy s/'W SEMEL,
B SR8 % 3420 MPa, WS I R4 46.7%. LI
LS R B A T 248 T 9 AEL) 2200
MPa . % £ 42 B & K T 30% I W & 2 A
Zrs;NbsAl oCuys 4- Nijp,6/70%W HEMEL.

2.1.5 #LHI

FLIRI S A — MO AR B0 B, R a] Ao AR sy

ARIEW. SRS, RS2 BIY) AR e . Wi

B 3 DE AR vl il (18 22 st AU R 52 S AR B
54 DTVEY

Fig. 3 Tungsten-wire-reinforced epoxy based composite(a)
and DTV assembled by steel(b) prepared by DE technologies

Inc. B¥

S, AP NEEME . Gid—z®
TG, BORLN SR /INTTIE GRS, A i AE F B
B, S Enn AR LR 1
FENEG: B, SRR, FLER,
FLERREE . SRR RS

fift 57 K AL (Accumulative roll bonding,
ARB)il# T Ti/AL. N/AL SR A5 MEL Bril&mE s
AR — T E 2R A S AT, HELH AT AEL
T o T e AROM BT AT 2l R IRLRE L [
SESEANHE, TPHI A A . i YANG % CR ] ARB
T2 T A0 Hh A IG Ti/4.26A1 SERRL, RHA S
fHBRT L) 524 MPa; MOZAFFARI 27 %] ARB T2
4 T 35AV65N1 BE KL, AR EE2) 370 MPa.
B UBE TR0 J1 200 N UM ALBC S5, 24
WRELH, H14T NVAL ZEMEL, H N5 AL
i1 &5 G R AN EEAR, MR 4555 % 0 180 MPa.
[Fi) B A 37 340 SR FH B Ao FLEAT T Re ik, Bl &
MRHELA 53 1B A R N, R S R B AR G
MIFFEESE Fr 0, 33 A B FL AT SRR 1 ) 2
PERE, HELHLIS R R AR TE R T s, nl kSt
BN, LS RMS 2P RE I 2R R
2.1.6 Fik

Bt H e A I H & 07k, RS SR E
SR F AT B, aE SN AGS T, R
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Wl Pl s nH N E SR, ERT2S8E
PR Bl BRI S, MR, Harhk
TEWMAFE. B TR R AR, 5
A4k R AR o A R I R R A7 A A
HMEPETII BRI, Sy g AR R AR SO, SR L
214 RMS IHRIE A £ . RUSSELL 2:72R ] & #
B IR T 2414 7 80A1/20Ti. 80AI2024/20Ti #itt, I
H, 80AI20Ti HEWARIE 13.9 MR KRN, Friibn
JEik 890 MPa. HELNAR KT 13.9 I, <A pffatiA
ALTi M, SEEE R BB IEREARRRE, ik
W R I R RMS A 0% —

MR ATFHE S, Hardl# RMS AR
Z, HEFMEARLAE A CRRYE, W%k 2 fros, JF
R BRI S RMS HIBFSTE S 4k,
T RMS % FHIGAEI & H AR E L, W] A7
FE— SE AR 1R AR SR

2.2 HMNgit
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VA TR R AR 3 4, vk 77— R e 10~100
pm S0 Y AE A5 2% RN e i BT 22 BRI AVW 25
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222 RSkt

H- T RMS FIPERE v AR REIA B E AR P 1
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FH 27 Sk 38 (W C+Ta) R a] B A 5 W R R 11 46 I e i
(Zo)PFB o AR vk, Wi 5 Pros. midix—4
Hla, Foral R RIAA, A B S A
AR IX — R R S AT TR ) 42 s AR A,

2.2.1

Table 2 Reported preparation technologies of RMS and their advantages and disadvantages

Preparation

technology Advantage

Disadvantage

Cold
pressing-sintering

HP/HIP

Explosive forming

High pressure
torsion

SPS

Spray

Semi-solid stirring

Infiltration

Accumulative
roll-bonding

Extrusion

Low cost, high efficiency, well component
modification, nearly net forming and saving material

High densification and easy to prepare large sample

High densification and easy to prepare large sample

High strength

A good method to prepare nano-materials

Easy to prepare large size sample

Easy to prepare large complex pieces and
industrialization

High densification and the strength of the
strengthening phase could be well utilized

High densification and strength

High densification and strength

Hard to be densified except PTFE based RMS

High cost, low production efficiency, and only used
to prepare RMS for environmental reaction

Hard to precisely control the process parameters
Hard to prepare large sample
Difficult to be densified and easily causing material

reaction

Spray speed is limited, which has a certain influence
on the densification

Just used for RMS whose component don’t react
each other

Just used for RMS whose component don’t react
each other and PTFE based composite

Process is complex

Friction heat is hard to control and reaction may
happen under large deformation
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Spherodized alpha
aluminum

Terminal interstitial eutectic with a high
volume fraction of high density,
immiscible particles

4 RSB TEHE I AUW ARG SIS s i e

Fig. 4 Schematic illustration of A/'W composite produced by semi-solid metal casting

Bullet

Core

Penetrating
nose

Fragmenting
pyrophoric
tail

5 B6-sigma 2 @l FragFire™%g F—f-iil73)

Fig. 5 FragFire™ armor piercing bullet prepared by B6
Sigma’st”
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Research status of preparation technology for
reactive material structures

TAO Yu-giang" 2, BAI Shu-xin’, YANG Shi-qing?, LI Shun’

(1. School of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, China;
2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The concept, kind, application, energetic characteristics, mechanical requirement, and the main difficulties in
the application process of reactive material structures (RMS) were briefly introduced. And the research works on RMS at
home and abroad were briefly summarized. The research status of common preparation technology and structural design
of RMS were emphatically reviewed. The advantages and disadvantages of RMS preparation technologies were
compared and analyzed. And the application range and prospect of each kind of preparation technology were pointed out
by analyzing the characteristics, densification principle and strengthening mechanism of the preparation technology,
combined with the reaction characteristics of RMS. Those would provide a reference for the choice of preparation
technology of RMS. It is pointed out that the diversification of components, development of new materials system,
research of strengthening mechanism, development of low temperature densification and controllable plastic deformation
strengthening technology, development of large complex sample preparation technology, optimization of structure and
combination mode are the main development tendencies of RMS and its preparation technology.
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