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Part I: Introduction & Polymer Matrix Composites (4'l’|"il 120 AZWUUY) —B. 25812

a8 1. (30 Azuuu) adliileuresnpeliinedan
1.1 Composite material

i@ 2. (30 Asuuu) Ande 2.1-2.6 aadendefigndrmiuasineuusiazdeste lianlalu

TRIAPELAIUAN (MHNELUR B1agnuInndn 1 4a)

2 2.2
2.3 2
25 2.0 e

2.1 The matrix
a. is always fibrous,
b. transfer the load to the reinforcement,
c. separates and protects the surface of the reinforcement,
d. is usually stronger than the reinforcement,

€. is never a ceramic.
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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 Compared with a ceramic, a polymer normally has a
a. greater strength,
b. lower stiffness,
c. lower density,
d. better high temperature performance,

e. lower hardness.

2.5 The Young's modulus of an aligned continuous fiber-metal matrix composite
a. increase with increasing volume fraction of fiber,
b. is independent of volume fraction of fiber,
c. is the same in the longitudinal and transverse directions,
d. is greater in the longitudinal direction,

e. is greater in the transverse direction.

2.6 The transverse tensile strength of an aligned continuous fiber composite
a. is obtained when testing normal to the fiber axis,
k. is obtained when testing parallel to the fiber axis,
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c. 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.

48 3. (30 AzuuY) ABBNEN I ULATLEnTY TR uasdeR-deidureensndims
nAnTanuan ferelulil niongnamitelaszunsinlssnay

3.1 RFI

3.2 Filament winding

3.3 Prepreg molding
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da 4. (30 AZWUY) A unidirectional Keviar/Epoxy composite contains 45% by volume of
Kevlar fiber and 55% epoxy resin. The density of the Kevlar fiber is 1.44 g/’cm3 and that
of the epoxy resinis 1.2 g/cma. Determine the following,

a) Give some application examples (at least 3) of the composite above,

b) The average density of the composite,

c) Weight percentages of the fiber and epoxy in the composites.
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Part 1l: Metal Matrix Composites (10 a8 120 AZLLUY) — B.UNANT

3
el (ArNmNne) aasanFe iU wednla

1. squeeze casting

2. “Christmas tree" effect

3. Hydrostatic Extrusion

4. “pancake shaped” grain
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Wuantsdad uazdad in 989 Metal Matrix Composites (MMCs) iHaFauiieuiy

monolithic metals (laugilsidnnndiuuse) wnetineaz 2 48
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TUNSHAR MMCs $in8i8 Powder Metallurgy A985U7891UNA89 Matrix WAZIUNA
284 Reinforcement fuafamatuainanaluiiafaaiuaes MMCs adnals uas

PPV IEANTR9 Matrix WAz Reinforcement Aasiluwinls

wazwalalane avgiidlon (wazezrgliilonnan) wax Inmidlanunan Aaduntionld
dhusviindlunsndniaguaniilalans (Metal Matrix Composites)
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10.  anseting Applications AiNa1n Metal Matrix Composites 31 1 8819 uaz iR
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Part 1ll: Ceramic Matrix Composites (6 22 120 ATZULUY) — CRGEEEEY

4)

5)

6)

Describe the advantages of sol-gel process of making glass over the

conventional process of drawing from melt.

Discuss the implication of a fine grain size and a coarse grain size on the

mechanical strength of ceramics, especially at low and high temperatures.

Explain how sintering aids such as small amount of magnesia in Si;N, help in the

sintering process

Discuss the consequences of any porosity left in the matrix after processing of a

fiber-reinforced ceramic composite.

What are the advantages of using hot isostatic pressing for making ceramic

matrix composite.

Discuss the CMCs application in cutting tool and compare them with

conventional cutting toot {ex. WC-Co). Give 3 examples of CMCs’ cutting tool.
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