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Strength and Failure Process of Continuous Fiber-reinforced Metals
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Fig. 1. Strength distribution for a brittle fiber
(a), and ideal strength distribution (Dirac delta)
for a fiber with insignificant variability of strength.
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(a) Surface or inner defects (b) Adhered brittle materials
(¢) Reactants between fiber and matrix (d) Shear deformation of
matrix ( Arrow denotes crack propagation)

Fig. 2. Schematic drawing for fracture origin of
brittle fiber.
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Fig. 3. Modeling of kink band movement in fiber
reinforced metals. '
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(a) Interface delamination (debonding) (b) Catastrophic crack
propagation (c) Cumulative fiber fracture, ® denotes the
first fiber fracture, and dotted line in (c) shows final failure
route via shear failure of matrix metal

Fig. 5. Typical fracture models.
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lis the debonded length, a is the crack length, and (=, ¥),
(7, 6) are coordinates.

Fig. 6. Modeling of crack propagation behavion
neat the interface between fiber and matrix.
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Photo. 2. SEM photograph of fracture surface for
high strength type carbon fiber/A1100 composite.
Al,C; is formed at the interface between fiber and
matrix.
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Photo. 3. SEM photograph of typical fracture
surface for SiCpcg fiber/A1100 composite and
schematic drawing of crack propagation through the
toutched fibers. ® denotes crack propagation zones.
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Fig. 7. Schematic drawing of fracture process in
brittle fiber reinforced metals.
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Fig. 8. Effects of number of fibers and heat-
treatment on the strength of SiCcyp fiber/A6061
mono-layer composite ( V;= 0.5).

R P 4
OS1Lpcs o
©SiCpcs/A38 7\*// / o

500 TN/ 5 °

/
400F  Eq.1)/ /
1

(o]
(o]

300f
200F

100-/,’ L]

0 01 02 03 04 05

Fiber volume fraction

Ultimate tensile stress (MPa)

Fig. 9. Relation between ultimate tensile strength
and volume fraction of fiber for SiCpcg/A1100 and
SiCpcs /A384 composites.
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Fig. 10. Plots of three-point flexure strength
versus test temperature for SiCpcg fiber/A1100

and SiCpcs/A384 composites with the flexure
strength of unreinforced A1100 and A384.

Photo. 4. SEM photograph showing fiber pull-out
for SiCpcs fiber/Mg (Commercially pure) com-
posite. The specimen was tensile-tested at 580 K.
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Fig. 11. Plots of normalized Weibull modulus, m,,
versus volume fraction of fiber for high strength
type carbon/A1100 composite.
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stable crack propagation at critical crack length
as a function of applied stress.
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