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Fig. 1 Failure modes for fibre bundles
The.order of fibre fracture: a —»b — ¢
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Fig. 2 Principal failure modes and load concentration factors
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aglas,_, HE k I u(oy) dye
0.8571~1.0000 2(a) 1 1 10000, 1.000
0.7143-0.8571 2(b) 2 2 1.1670% 6(1.167)"
0.6667-0.7143 2(c) 3 3 1.63407 12(1.634)7
0.6315—0.6667 2(d) 4 4 245107 36(2.451)°
0.5714-0.6315 2(e) 5 5 3.87907 144(3.879)7
0.5714~0.6315 2(g) 7 6 6.7890% 288(6.789)°
0.5197-0.5714 2(h) 3 7 11.88007 1728(11.880)°
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A, FERMBESHERTRED

HFRMRKE GRBKE ") RHH DU E (OF) miktasm @y R) mial
REMYAKHE, SRR BOX R, i, ARG REEBN T YRR
FIGRE r 0, BIBRT — AR RZ, HERN

Acore = 7'deé‘r—l/‘/f (14)

R Vy REBERIY, 61 BRI r -1 HREWEMEKE. EZOBR—IRY
MR HLE, RUEFETRET R, EEBME SRR EEIMESES, £
REBTE G R it

Acomp o Nde rd. s
o ) = int( v, LC/WIS,_I) = int(

LN
7'61'—-1

) (15)

n = int(

A int RRBEEH, L. M1 N S HIRE SR EM ST ERE.



424 p] e & # (1993 4F) 55 25 %
ER—TRKER r REER B BIRHER Y

r—1
P, =[] 2Gi(Ki0,5:) (16)
1=0
R Ko =1, 6 = 6. MTH#H (MFEE), Gi(Kio,8:) RMBAER P HRI%ITES
MBH o BIRPHBE=ZERXPH—XHBE. M FEE KFEER), Gi(Kio,6) fi (11)
X#E.
H AR BB R Y
P.=1-(1-P)" (17)
Kt n B (15) XBE. .
TH, RINKAERLGREE r. RELE r— 1 RARKNZ )G, HF#H, FRY
RIWARER PG —RAEIRZHEN of 2

3 — 3os,._, o5

< — K'r —Jzn < 1 18
Igérgl S Oy r—10< 05 _, B I_Kr ) So< —Kr ) ( )
X'j‘ I )D%, %
—0s < gy = K,-_lU < 0§ 2!’6 —jr—l o< —6"‘1 (19)
7%6r-1 = r-1 7Kr 1 Kr 1

MZA AR D B —RAGEWR, EMFRFRRIPIR. X, B r REEBHRE,
XFREEL, HROBURRA R P G — R HE TR 2B

of = K.o0>05 & o>o05 /K, (20)

B (5) X, WKRAERSLHBIR, HEORRES R EEETESHRER. B,
H (18) 1 (20) PR LAK (19) #1 (20) FRPTHER) r MERGGHF KK, BEIRE0MF &%
HKE.

AHEEN S o THIESHBBORHENL, M TH#E, RNy

r—1
1-[1 - [[2ci(Ki0,8)]" = Po (21)
3 06 — 0.6,-_1 0.51'
=l <o = 0> = 22
T Se<g o o2y (22)
XFEH, WIRHA
r—1
1-[1- H 2'Gi(Ki0,6)|" = Po (23)
1=0 N
60s -1 06,._, s,
- < < = s, O > = 24)
"o K- 'K, (

o Py €(0,1) REAMHMBRER, RERRIFELE. (21) APH 6i(Kio, &) |
RARR AR BE=ZFER Py —KRBE, ) XPH Gl (1) X#iE. EHEEH
HHRAHENS o, THBERENTIEBAERAHLERKE r. R2, HEEFHEE
Po, AR HRAE o, MBBUEFKRE 7.

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



5]

%4 ARSI S APAERUMIR ST & PR A TG i BRI 425
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T300/5208 % & BB PEREAI R R 1) AP E R dy = T x 107%(m) , ARAH
Vi=0.5, hrfpitd E;=230Gpa, HEiEh i E,,=3.45Gpa, B & G,.=1.28Gpa ,
o2 FHKNIEE Y dp = d/V; — d.. Weibull BRBH 4 =768, & L=25mm K& 4
W TSR o, =2.80Gpa , LF4EMISIRE & MOREIRIRE oy < 1.5Gpa. FITHEMN
REER R Acomp=3.5cm? F 3.5x107cm? AF {k, BIREESFIHH Py = 0.1, 0.5, 0.9.
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Table 2 r, 0 and o. values under various cases

Acomp m Pp=0.1 Py=0.5 Py=0.9

cm2 T 4 Oe K o Oc r ag Tc
1 5 2.795 1.418 4 2.941 1.493 4 3.070 1.558
3.5 7 5 2.209 1.121 5 2.266 1.150 4 2.370 1.203
150 5 1.665 0.845 4 1.754 0.890 4 1.787 0.907
300 5 1.580 0.802 4 1.668 0.847 4 1.696 0.861
1 6 2.627 1.333 5 2.761 1.401 5 2.860 1.451
35 7 6 2.077 1.054 5 2.194 1.114 5 2.236 1.135
150 5 1.638 0.831 5 1.660 0.842 4 1.700 0.863
300 5 1.548 0.786 5 1.571 0.797 5 1.604 0.814
1 6 2.483 1.260 6 2.600 1.319 5 2.675 1.358
350 7 6 2.016 1.023 6 2.065 1.048 5 2.137 1.085
150 5 1.594 0.809 5 1.631 0.828 5 1.646 0.835
300 5 1.510 0.766 5 1.542 0.783 5 1.556 0.790
1 7 '2.370 1.203 6 2.461 1.249 6 2.530 1.284
3500 7 6 1.966 0.998 6 2.005 1.018 6 2.036 1.033
150 5 1.573 0.798 5 1.590 0.807 5 1.595 0.809
300 5 1.486 0.754 5 1.507 0.765 5 1.510 0.766
1 7 2.370 1.203 7 2.370 1.203 7 2.398 1.217
35x103 7 7 1.886 0.957 7 1.916 0.972 6 1.980 1.005
150 5 1.549 0.786 5 1.566 0.795 5 1.581 0.802
300 5 1.465 0.743 5 1.482 0.752 5 1.493 0.758
1 7 2.370 1.203 7 2.370 1.203 7 2.370 1.203
35x10% 7 7 1.866 0.947 7 1.866 0.947 7 1.895 0.962
150 6 1.516 0.769 5 1.548 0.786 5 1.557 0.790
300 6 1.437 0.729 6 1.452 0.737 5 1.473 0.748
7 7 1.866 0.947 7 1.866 0.947 7 1.866 0.947
35x10% 150 6 1.493 0.758 6 1.516 0.769 6 1.528 0.775
300 6 1.409 0.715 6 1.420 0.721 6 1.444 0.733
35x10° 150 6 1.493 0.758 6 1.493 0.758 6 1.493 0.758
300 6 1.409 0.715 6 1.409 0.715 6 1.409 0.715
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STATISTICAL FAILURE THEORY OF BUNDLE-REINFORCED
COMPOSITES

Deng Liangbo and Fan Fuqun
(Dept. of Engineering Mechanics, South China University of Technology,
Guangzhou 510641, China)

Abstract The shear-lag modell!) and the geometrical local load-sharing rulel? are ap-
plied for analysis of load concentrations of bundles and fibers in the paper. Based on these
studies, the statistical microscopic criteria of failure of small-bundle-(the boundary effects
of bundles must be taken into account in this case) and large-bundle-reinforced composites
are established by using the method of the critical crack core modell!®4], and used for in-
vestigation of failure and fracture of bundle-reinforced composites. The results of strengths

and critical crack lengths are reasonable and correct, which shows correctness of the criteria.

Key words bundle-reinforced, failure criterion, crack, strength, statistical method



