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Table ]| M artrial paraneters of ARALL and ARALL(P) atdifferent strain rate

NARE /g 7 E IGPa & /GPa S IGPa X /(%)
200 ARALL 58 6 0 354 Q 91 3 30
200 ARALL(P) 72 0 Q 471 Q 92 2 24
500 ARALL 58 6 Q 357 Q 85 3 98
500 ARALL(P) 72 0 Q 489 Q 86 279
1300 ARALL 58 6 0 364 Q 81 44
1300 ARALL(P) 72 0 Q 511 Q 81 300

SEPERLR A LUK T 15 60, KU ARALLA 4
B B O BT IR G R 2, SR
APRHRRECKT Kevlar P A S OB 4]
BIAE, RO B LU I IE
WAEGEF MR, R HT AWER g o
H RIF BRI BT, 0982
AT LA R, AR ARALLATRHEE £ (0]
WL KR MBGRERA, ARALLI RIS ]

PR L BEIR EA— MEBH IR ] f - e g
BT LR BRI AL 5 R IR ] smomessoos

BRFENA G, HEE, W WEHEEERE w0
4GP MM TIUE SRR, ML feRds o e em o
AR, 5 & &N TAH 24, B w] BN

A RA LL MR RAS G AR R T Se b b A 4 B 6 ARALL MR I0E 5 57 A 57 A4S iy 28

%iﬁﬁkﬁéﬁlﬁ%ﬁiﬁﬁﬁﬁﬁé Fig 6 Stress—strain curves of ARALL under
N e . Ry loading-unloading tensile m pact
3 HRNEREXNNFRE

FRHE ER 3T, 4G ARA LLAEFI AR-
A LL (PP RHEA [F] AR 2R 8 N AR 28, SR F LR AR B SR f ik A RA LL M RHE
1 AR R BT 5 AR TR A

EX (¢< %)
€= | &+ E(X- X) (5> > %)
e (X< X)

XA E A E S 5l s i s A s B B, & & R0 S o AR R IR 73, SR AR
JIUA S R FG G IR N T3, XML s AN A, Hort By & 6 F1 €S2 RAR A1 R 4L, mT LA
KRR LLTIEA
Ei= E+ AlogX = S+ BlogX $= Go+ ClogX = S+ DlogX
WA A RA LLAPEHEA [F] N A8 28T (3560 B g AR M 22, 43 2P R A RA LL AR
FHIES (5 R 2) ARG IR ML R AR E FoR ), TREASCH 1
T B AR 2 A USSR AR T BE B U Hh A I8 A RA LL M RHE = BAR KR 1 8y 5 T2 AF ¢



142 1% 1 5 H BN % 18%

100
/2%\0 ] . Strakn rate ()
] ’C) W ® 1300
] ¥ * 500
0.80 O}f m
] 7] O 1wE)
] oy 500
] Yy ) 0O 2om
s 080 - ’ ——  Srmulstn
a ] - - Smulmen (P}
Q
g 4 L}
040 -] 1
] 1
[}
*o
: 1]
020 — |
i
1
1
1
ooo TTTT
0 20000 40000 a0000 80000 100000
Strain / AE

K7 ARIBAZZRT ARALLAMEH IS R A&
Fig 7 Expermental and calculated stress—strain curves of ARA LL under different strain rates
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Table 2 Constitutive paran eters of ARALL and ARALL(P)

4 #l E IGPa E1w0/GPa % /GPa S0 /GPa & /GPa A B C D
ARALL 58 6 112 Q0258 0469 0139 122 0053 0146 Q 091
ARALL(TM /1) 72 0 207 Q0348 Q461 Q127 059 Q053 Q150 Q 083
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Table 3 Hybrid effect coefficient of ARALL and ARALL(P) atdifferent strain rates

RARE [g ! 7 Res /(%) Rov /(% ) Re /(% )
200 ARALL - 6 842 102 50
200 ARALL(P) 23 9 104 20
500 ARALL - 605 88 9 81
500 ARALL(P) 28 7 91 1 27
1300 ARALL - 421 80 0 100
1300 ARALL(P) 34 5 81 1 36

4 2 TN DX ARALL#RER 2230 HY 22 0h
A RA LL A RHE Ak 3 22 TR E R I 51HE R, 3T 1IEHE A RA LL# R, BT #3%



5 24 JEJtEE %5 A RA LL M RHRLAE 77 241 BE 1 38 5 7L 143

RN IIFE, A4 2 AT W6 R N PIRES, SR 24 TR R R IRES, RFE IR/, 15
BARKIRL 71K F, ARA LL M BF5t 2 K 9888 J2 1 J Al md th B0 8 BRI & 2 W BRI
ARA LLM R JE AR B /1 BAR T LY 12288 B JE AR J), Ro RSB, Ma TN 71 )5, 3048 A R-
A LL BN BB AFR R BT 5, R 4ERE IR 2 52 0, BtRE 32 6, MBI 6 A 7] )5 &3R8, £ 4
WG 2 B8 K 52 55 K 1 73, Bt CATRIN IS 77 () A RA LL BRI i RS 77 2 2 3500, R.{E tH
HH7AE IE

A RA LL A BFE 248 35 B2 A 4EW IR 2 B0 R AR 51 2 1, RO LR4ER g 2 1 W 3R 8 AR 1t
INFARE 4, B A RHE R 1 e RN R LT e iR 2. HEINTRN /1 )5, 2R 4w iR )2 el 46
JE LTRSS AR RAIGE RN I TIRAS, TR BR8N, BUE A RA LL AR 2 A28 22 0 AH B $2 11,
R B/,

A RA LL AEHE KA o8 B AT DL TR AR T

M= V(8 = N4 Vi (g™ - &)
X Vil Vi VR Z FIET4E i 2 AR & &, &Y &R0 6™ 7308 ARALL 8 DA &
KFRP REERR g, &1 & NERAR 2 F LT i R 2 I #2870, T A RA LL BRI B
[RIITR RIS 72— EH 51 R 4, /)
Vai@'d Vi &™= 0

N2 LY 1288 G &0 REUR /N, UT T BRAR S84, By AN TS, /3% A RA LL #4K}H 1) 55
FERZIA K, R o RS20 1.
4 MBI ARALLMRER 223N A 520

LY 12c248& 4 AN AR R TR PR, K FRP XN A8 R AN KU, (H2H] A0 A RA LI
BN I B ) R AR R R RIS T IR, X AL i 72 — PR AR AL fE B N, H
TN T RN, WA AN — 52 1 e R AR TR SRR AT 4k () i 59 BE AL, AR 4EWT 2L S, B T a2
DAL A RA LL AR () 2 [m s 1) 22, 2 4 W 10 Ach () 87 7 8 w3 DA m) B 1) 9 J, A OB AT
BEVH AT 4RGN [m) T G I T 1, RS 6 4 RUF AR T B8 7 DA S IR SR BT /R, — iR AR 4E7E
HILZ AN G, SR RS 4k Sk ) AT AR R R N AF BK T KFRP IR RAR, R 1R
K. Bl AR ZE RGN, 8L R INE 0 8276 FEAH AR K, 41 4T 14 B o B 36 %2, T 41
HEATSIR AT LAZREL, A RA LL APREIRILH ZhSPIEILR, X S2BR o2 T 7 A& 7 7E A 55AR
J2 RAFIEEME DL K K ev lar-4 T 4E58 B I Si it 23 A7 35 B4 FH & B ).

5 & 8

1 A RA LL APRHE i BRI B2 A1 T (3 70 30l 7 5 v AR L 2B VEAR I DL R B R AR
=B SR, He A BB AR S b b — AN HERE A £ 4E W i e P 3R 75 3 AL iR 2B Vi s i R,
PRARAIGSL bR ERALL YEW G2 2R 2R BB J1a, = AL

2 M NI WAL R RN, S AEGRE ST AT A& A BRJZ S KFRP JZ A T AR A,
A RA LIAPBHE sh il BN Eac AF T B BAR R g (L A S WITEBL R

3 3 I NN AT AR A RA LL APREA 8 B0 FRBEAR L 77, B2 i A4 e A 5 1 A e A
FRS: 77, TR B s AR R SR A AR, LR BRI SR A 5 E 52 i A K



s DR i 185

i

144

z % x M|
1 Vogelesang L B Gunnik JW. ARALL: A M aterial Challenger for the N extG eneration of A ircraft. M ate-

rials and Design 1986 7(6): 202~ 211
2 Hidde J S, Herakovick C T. Notch Sensitivity of ARALL Lan inate In W u Yunshu ed Proceedings of the

Seventh International Conference on Com positeM aterials Guang Zhou China [s n ] 1989 435 440
3 Chen D. Dan age T olerance A spects of ARALL Fuselage Skin Structure It W u Yunshu, ed Proceedings

of the Seventh International Conference on Com positeM aterials Guang—zhou, China [s n | Nov. 1989

460~ 466

4 WHETE,F BAEMEER, 1995 13(1): 123~ 126
B, S TR ARALL UM m. W SRR, 4. FA B EEEE MBS UGe CE. L
e [s o} 39 42

6 Willlanms T O, PrinderaM J The Effect of M echanical Prestran on the Creep Response of ARALL—4

Lan inates JCompM at 1991 25(3): 303-330
7 et MR AL AR, 1994 8(6): 563~ 569

EXPERMENTAL STUDY OF ARALL
UNDER TENSILE M PACT

Zhou Yuanxin X ia Y uanm in
(D epariment of M odern M echanics Unwersity of S cience and
T echnology of China, H eifer, 230027)

ABSTRACT In this paper using our design of bar-bar tensile m pact apparatus w e per—
fomed an expermental study of ARALL and ARALL (prestress) in the strain rate range
from 200s ' to 13008 . The complete stress—strain curves of com posite under tensile i pact
w as obtained Result show s that the defom ation of ARALL at high strain rate consists of
three parts elastical defom ation plastical defom ation and rem aining defom ation Result al-
so show s that yeilding stress failure stress and failure strain are all sensitive to strain rate
On basis of our experment of the com posite under different strain ratesw e derives a one-d
m ensional constitutive equation for the com posite under tensile m pact

KEY WORDS tensile m pact dynam ic tenacity, hybird effect



