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1.1 Composite material
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2.1 The matrix
a. is always fibrous,
b. transfer the load to the reinforcement,

c. separates and protects the surface of the reinforcement,
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d. is usually stronger than the reinforcement,

€. is never a ceramic.

2.2 The specific modulus
a. is given by 1/E where E is Young's modulus,
b. is given by PE where P is the density,
c. is given by E/P,
d. is generally low for polymer matrix composites,

e. is generally low for metallic materials.

2.3 Hybrids
a. are composites with two matrix materials,
b. are composites with mixed fibers,
c. always have a metallic constituent,
d. are also known as bidirectional woven composites,

e. are usually multilayered composites.

2.4 Metal matrix composites usually
a. have a heavy metal for the matrix,
b. have a poorer ductility than the matrix,
c. retain their strength to higher temperature than the matrix,
d. have a lower Young's modulus than the matrix,

e. are reinforced by polymer fibers.

2.5 Compared with a ceramic, a polymer normally has a
a. greater strength,
b. lower sliffness,
c. lower density,
d. better high temperature performance,

e. lower hardness.
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2.6 The Young's modulus of an aligned continuous fiber-metal mairix composite
a. increase with increasing votume fraction of fiber,
b. is independent of velume fraction of fiber,
c. is the same in the longitudinal and transverse directions,
d. is greater in the longitudinal direction,

€. is greater in the transverse direction.

2.7 The transverse tensile strength of an aligned continuous fiber composite
a. is obtained when testing normal to the fiber axis,
b. is obtained when testing parallel to the fiber axis,
. is the lowest tensile strength,
d. is the highest tensile strength,
e. depends mainly on the properties of the matrix and of the fiber-matrix
interface,

f. depends mainly on the properties of the fibers.

2.8 Aslurry is
a. a sol,
b. a sol that has lost some liquid,
c. a dispersion in a liquid of small particles of less than 100 nm,
d. a suspension of large (typical 1-50 llm) particles in a liquid,

e. agel.

2.9 Reinforcing alumina with SiC whiskers
a. enhance the thermal shock resistance,
b. lowers the coefficient of thermal expansion,
c. decreases the thermal conductivity,
d. increases the density,

e. improves the toughness.

Y L i - - - - P S
ﬂﬂ?ﬂul'un"ﬁﬂilu Tﬂwuﬂ'\ AR WNNTLSEIUY 1 n"lﬁfl'li‘ﬁn'u’] uﬂxdﬁ'ﬁﬂn’tuﬂﬂ'rﬁ'\“ﬂﬁ?ﬂ"



2.10 Pultrusion
a. is a slow production method,
b. is suited to the production of large, complex, planar shapes,
c. is used for the production of rods of uniform cross-section,
d. involves pushing fibers into a closed mold containing resin,
e. involves pulling resin impregnated fibers through a heated die.
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5.1 Filament winding

5.2 Solid state processing by diffusion

5.3 Sol-gel processing
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48 7. (4 ATWUU) The chemica storage tank is made of the glass fiber-polyester
composite. The tank containing 60% by volume of the fiber is made by a filament
winding process. The density of the glass fiber is 2.1 g/cm3 and that of polyester resin is
1.3 g/cms. Determine,

7.1 The average density of the composite, .

7.2 The wt% of the fiber and the matrix in this composite.
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