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Abstract

The reinforcing effects of ductile short-fiber reinforced brittle matrix composites are studied by
measuring flexural strength, fracture toughness and impact energy as functions of fiber volume fraction
and length. The parameters of fracture mechanics, K and J are applied to assess fracture toughness and
bridging stress. It is found that fracture toughness is greatly influenced by the bridging stress in which
fiber pull-out is occur. For the reinforcing effects as functions of fiber volume fraction(Ve = 1, 2, 3%)

and length(L = 3, 6, 10cm), the flexural strength is maximum at V¢ =
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Table 1 Material properties of polyester

Table 2 Material properties of mortar

Tensile | Tensile |Elongation| Density | Filament
strength | modulus | at break | (g/cm’) | diameter
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81.2 3.98 30.0 1.32 272

T A BAASHA et 2EATRASN
AlEE I, 2 A9 2R A8 9(CTOD)
o BRI te AAE d& F Adsd, 2 4
< o9 2o

ol
Aol aHAdNTRS et
3RFYAFANA Y CTODE “Hinge model" 2%
B AdRAE 5 e, 2FdDATRAL 8
o AANFRAAJD vo] vl BAC st thg

of #ANCE FEHHC
__r(W—a)V
0= r(W—ay)+ay ©
g7V r& 243 A A plastic rotational factor)

= 57133“1’:1%011/‘1—,—13 FuxsureEo 2o A
HAHQ YAz AHody, vy AYNTHIYR
CMOD Aol Aol ojste] ZA A},

&
=

w
2

B
=

cw 70@} 4}37]x} A2 ALgE V)

AANEE AWE, 2, 28 TE3 m=dE=
(mortar)e) 1 R ZAZAME @A & (short fiber)Ql
o 2E(polyester) T AM&-3}h agxm HH9

R=2gl29 BAXE Zt7Z} Table 1 ¥ 29 2o}

Water/ Fine/ Specific gravity; Tensile
Cement | Aggregate strength
of cement
(%) (%) Cement | Fine (MPa)
50 100 3.15 248 2.45

ANEL 3FEPAA A= FHAGANE,
g Adsted, 3@FIAEHY
WA Eol) (A FA)
400 : 100 : SOmmO] , oA RAL o
AIHFY lf?de(SENB)E ALg-stm, 2ufe]
30mmzZ 3oh, adm FAAY
He s : t4 2 55 : 20 : 20mmE 1
3':7]&—'15 4mm¢] =AAPYHE ARE3ho AW
EANA ANdHe) A9 AL A7 HA
%H} J7HE 149, 25 & 13904 23 TE A8t
Sk AFEHY £F FHE ARE
EEH : B HIE 1024052 31, EGE
gl Af7t 2% BAEHA 7] dsA ¢
oz #FstdM z2AH MeE da BEAAZd.
AH9 dole 3, 6, 10emQ 3E9 o4
g FFEFS 1, 2, 3% AFeE g}

P

3.2 Mgk
Age WA 3@dFIAE L A s, dH4
ole} FHFS deElsdd FAEE =43

Y A1¥7]= Shimadzurle] Autographo] i, 3
S22 5000Kgrel™ WA Alel). AE
Aol hse dFe RaAATE ASTM E
813-89°l gt FE FHHolE 2mm/min, 37l
A &3 Imm/mine2 rw—a— Ao st Qe

AHATFACMOD)S] FH AojA = Fig.
29} 22 CMOD-gage®E 273 A&sta Zd7)
T FFstd g WY E FAIAG. FA 9
AREe FAZ 02mmol Zo] 10mme ILEA
& Agsiich

AR Pull-out AL #AEY] i 2 A
fFAolel Wi AgA AE 30%S HEst,
Al oA dAdEHT Holzt ) A{E
ool A2z FAste P AErh

N



HAQ71A EFAsAA A4 GAHF

Strain gage

Fig. 2 Schematic of CMOD-gage to measure crack
opening
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Fig. 3 Load-deflection curves as functions of fiber
volume fraction and length for unnotched
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Fig. 4 Flexural strength, Oy as functions of fiber

volume fraction and length
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Fig. 5(a) Average broken fiber length on the fracture
surface
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