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Application of High-performance Fiber and Composite Materials in Protective E-
quipment

CHEN Yu

(No. 59 Research Institute of China Ordnance Industry. Chongqging 400039, China)

Abstract: The application and development process of high-performance fiber and composite materials in protec-
tive equipment were introduced. The application status, advantages. and disadvantage of aramid fibers, ultra-
high molecular weight polyethylene fiber, heterocyclic fiber, and their composite materials were introduced.

The trend and direction of the development and application of high-performance fiber and composite materials in

protective equipment were put forward.
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RATEA, BENER B E EHNDSGE AT E R
B, MEBRAE SEIBFANBEIMITNA, 8kt
EETHENRS, WEE S99 BIBAHRBRE
=K 4 650 MPa, XIPERESKEEMISEESOM
BUDE BRI AT TR/ DR R —,
1.2 BLERINA%

B2 BRFUANREESHMRUS LRI T4
REESMRBNANEK, TB2ET REEEMLBA
. 8BXFANRTHEE Acordis NT o ZLLFHER
HRIWBRK,TEHEZ, LWL BATH Kevlar 7
52 TES, 8TRSXEHTOMBH™6m,X
EPBA LA BR BIEKR B EBNBF B
MOOMNA 2  ERANSERSUGESNEEME
AAREESHRGIR —, EE 1982 £/MK
PASGT AMREB RSB BIARE , D RRNITIE
HMESPERE T REBER, BRIMDA R &M A
RNIFRAAR PR NG, XERBFASEFTBAEALR
M RENRS, R I XBTFHRE, SLFHMR
MeEHERANES MEAHSERKANSOOR
&, Kevlar B KREBNE 1,

F1 B9 mm FH(EE(410210) m/s) RO RE
Tab.1 Weight of anti-9 mm bullet
(velocity 41010 m/s) body armor kg

Kevlar 29 Kevlar "Ht" Kevlar "Comfort"

2.57 1. 99 1.63
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SESIIR
1.3 BEDFTERIE(UHMWPE) T4

BEaNT2RIIFBTELEEEHRES 3
A NEESHMRBNEK, T2 ReT=
BTHENTNEEEEHTRAT BEANFFHLREN
g, XEEARERR Bt eElasr KRB llA
MENBFET RN BREBXRRE, N A
ST Rl W2 MR B H AN A A
RASEFRM AR . RIS (PR R A8k
PEERIR ZHMNAE, ERFrRRORE, 28
BIS BRSSP IUZN BIHRBOE ERBVF 8 K, X
2 TP RIBYIMERELE IR 2,

EF—RINBEX 2 RNAKRE ST BBMEREL
NRMLENLHMRA, XPLLHMBEKEOH

x2 AEBESFERZHEAHMRILER
Tab.2 Performance comparison of different UHMWPE
WE/ O WIRE/ R/ RE R

LR
(geem *)(mX10°XmX107°) /% /C
Spectra 1000 0. 97 3.24 171 3.4 147
Spectra 2000 0.97 3.43 196 3.4 147
Dyneema SK60 0.97 2.78 92 3.8 147
Dyneema SK66 0.97 3.30 102 3.8 147
Dyneema SK77 0.97 4.0 141 3.8 147
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£;[NaREENEEIREPR, LHma UNBNE
MR SN DR B L4, MmicE B EIEMN D
BERS; BN, B RBIF A M RN R ML, Z&
AL, FE 5T Hr&Rs0™a,
1.4 ZIR3E PBO H %4

4 NPT EREE SR PBO(RNEIE
AH_RBMSBSAUNLAFELEEESHRNNR, X
B—EmMAM SN N2 MEEMEFNNEM N, TR
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MHEEZNRNCZIEN, SWIEREARNREHER
=, BR, 88 PBO HA4INIBE S, XL ™EM
AT eAESMREESHRPNNLA, BENEES
BIBREREERIF IONNBTERLRAEESHRN,
HEINE B HRE=E K,



t

¥
i

BAF R PERRLT 4E S OH AT B AR B 42 LA

a 65

2 SHRAELESSHRNINNRAARE

EEMRBGEIM RS IR 4O, Ee)—
LHEREARWHREAESHRPMISEIEEUR
EGMHANIIZ BBFBEZHXM. B,
U RNVIR M T ERE RN BT HRGSH
BRI LI I BB D N 4T 4E B BEBY 2 00 A
RDHZZAIEPFBHERR FHKMEFEN LEAE
AFEERER AR, HRMARIENREN, 27
EREEREZ B0, BAl, AWML E 2%

BIMKDOIEDRIAER , BRXERIREVEER
HAANBIR Y MBI ENF ENGFEMNT
AEANEIN; BR, A NN E L, MRBERESHE
YRR RE—TDO, BRE—SERNIBE
I, AR RC B R LB IDE, 2R
ENRNGREERE, EXANFHERL AQE
RESIH— T BT SN, B KRITEREHE R
IIBEERESHREESHEHEMS , &
BBV ELHERA S NMEM R BMEESE TR
RS, MEMRNNMESDBEEBSRANNE, D&
36

®3 FARRBFASGAAMBEESNISILER

Tab.3 Properties and price comparison of different material hybrid combinations

Kevlar 29 Kevlar 129 Dyneema Dyneema
#1 AL K129/K29 K129/SB1 K129/SB2
(K29) (K129) UD66 SB1 UD75 SB2
I3 — 1k T %% B 3.9 2.8 3.1 2.7 2.8 2.3 2.7
VA — b T8 25 B A s 1 1.04 0.99 1.74 1.36 1.41 1.15
T,
3 &3
S % 3k

SHEREGUALEESHMRNESBMPRENA
Bh0. MEREDEIUBE, 8—REE#H—
S NHEESMRBMNA, BB REKERE
IT—TRS.
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WERE BSE MHUFME . SESENME MAMLS
BRNEMFHRE R, SEETEREESH R
NARARERER,

B, BERZEANKRE, HP RS0 AE
KRB, IFERABFESHEHPESHRE
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