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Table 1. Typical Values of Gy and Ky for various ma-

terials
Material n\;?:ilgﬁj: Gie ) Ki ‘
E(GPa)‘ (kJm*) (MN m™*)
Rubber 0001 13 -
Polvethylene 0.15 20(J) -
Polystyrene 3 04 1.1
High-impact
polystyrene 2.1 15.8(Jic) -
PMMA 2.5 0.5 11
Epoxy 2.8 0.1 0.5
Rubber-toughened
epoxy 24 2 2.2
Glass-reinforced
thermoset 7 7 7
Glass 70 0.007 0.7
Wood 2.1 0.12 0.5
Aluminium-atloy 69 20 37
Steel-mild 210 12 50
Steel-alloy 210 107 150
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Table 2. Expression for Ky for Fracture mechanics Specimens Used to Study Crack Growth in Rigid Poly-

mers

Geometry

Expression for K

Comments

Single-edge crack

Three-point bend

Double-torsion

Tapered-double-
cantilever beam

Double-cantilever
beam

Compact-tension

Ki=Qo.a"*
)

Q=[199-041( %) +1870( %)

~3848(% ) +55.85( ) ]

12 P 30

Ki 29(<) ) -a8()
+218(i\ —37.6(%)#38.7(%)]
Kx:le[ }(Hl);y) v (Plane stress)
3 2 ‘
K,=Pl.. Tb‘vl'bn( 1*77)1 (Plane strain)
(1/2>b)
()

w1
K=ozl * h]

(see egn. 3.38)
w=Width of specimen

P—Applied load

s =Span between supports
=4w

b =Sheet thickness

ln.=Length of moment arm

b,= Sheet thickness in plane
of crack, 1. e. for grooved
specimen

v = Poisson’s ratio

specimen is contoured
such that m, is constant
h=Height of specimen edge

from fracture plane

P , a
K=y w[206( ) ~1855(- )
. a;'w’) d\i"i . a 92

+655.7( ) 1017( ) +6389() ]
dojup] T1Eol A wtel ofsted 1 Azl # o) g (crazing) ol ¥ FR18} 710, 7% 1gja
lghet AA % JE} :leM Agate 2t 7) 75 ABS,” 113748t PMMA,* 5135 73} of 2481
NEEE gFHor Adale ol e oyk g S8 dd Gy e 44 Wdol
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oh dwbHo g myof ogh Aelalel] dejxl vl deol Av), AW Fr, gy el el Ydols
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Table 3. Gy Values Obtained in Different Tests
(kl/m*)

Epoxies As?\},]: Bulk Rec?;l‘éular Ré)%{gd
HHPA-cured 0116 0.136 0.181+ 0.09%(7)"° -
Pipertdine

cured 0.121 0.154 0187+ 0.12(8) 0.171
45%CTBN - 1.60 135 +0.14(9)

45%CTBN 207 214 220 £081 (M) —
10% CTBN 272 343 -
15%CTBN 352 412 478 £1.0(9 -

*Standard deviation.

" Number of specimens.
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Fig. 3. Intrinsic and extrinsic toughening machanisms.
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Table 4. The Calculated Plastic Zone Size p in the Neat Resin and the Composite

Resin Properties

Composite Properties

Resin System(DGEBA Epoxy)

G (J/mH) p(10°m) G (J/m™) p(10°m)
MY 750 160 25 240 25
MY 750 : 3.2% CTBN 1400 33 370 26
MY 750 : 5.2% CTBN 2200 51 360 2.6
MY 750 0% CTBN 3200 78 490 2.4
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