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PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination : Semester 2 Academic Year : 2012
Date : 22 February 2013 Time : 13:30 — 16:30
Subject : 237-460 : COMPOSITE MATERIALS Room : S201
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Part 1 Metal Matrix Composite (60 AZLL1bib)
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2.1 ﬁaﬁmm’i’a@lwamﬁa‘[am MMCs) iflaifisuriulansilildig3uuse (Unreinforced metals)
a. Weight saving due to higher strength-to-weight ratio
b. Higher thermal conductivity
c. Higher elevated temperature stability
d. Improved cyclic fatigue characteristics
e. Little or no contamination
2.2 anwazvasazgiliiion uas ezglifluunay
a. High melting point and retains strength to high Temperature
b. Low density and excellent strength, toughness and corrosion resistance
c. HCP structure
d. Used extensively in the automotive and aerospace fields
e. Aluminum alloys can be classified as cast and wrought alloys
2.3 m‘sﬂi:qﬂm"l'ﬁ'a’mmaﬁaqNﬁmﬁeﬂam (Applications of MMCs)
a. Microwave housing for electronic packaging
b. Biaded ring
c. Power transmission line
d. Parts of Boeing 787

e. Brake rotor
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2.4 ﬂi:ﬁ'mﬂ"\waﬂﬁaqwmlLWJI&%:I%&WM:‘BEN?IGJL%&’J (Liquid state processing)

a. Near net shape

b. Squeeze casting or pressure infiltration

c. Slower rate of processing

d. Combining a liquid metal matrix with the reinforcement

e. Spray co-deposition
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2.5 snwaeasaduluaiuan niaEulonning

a. Theoretical density of 2.27 g/cm3

=

Graphite fiber is special form of carbon fiber obtained after heating to T > 1,400 °c
c. Carbon fiber is one of the most important reinforcement fiber in all kinds of composites
d. Carbonization is carried out in an inert atmosphere at 1000-2000 °c
e. Carbon is highly oriented and layered crystallographic structure
2.6 ns:mumwa’a*i’aqmami{aiam (Casting MMCs)
a. Involves infiltration of a metal perform by a liquid reinforcement
b. Introduce short fiber or particle into a liquid mixture

c. Stir to obtain homogeneous distribution of particle

e

Obtain a gradient in reinforcement particle loading
e. Can accomplish with conventional equipment used to cast metallic alloy

2.7 i’a@lwauLﬁﬂiﬂﬂ:ﬁﬁ%&lLtsaﬁ’wmg,mﬂmawnﬂﬁﬂ (Particle reinforced composites)
a. Expensive process

b. Better wear resistance

o

Anisotropic properties compared to fiber reinforced composites
d. Lower use temperature than the unreinforced metal
e. Increased thermal stability

2.8 ns:mumsi‘fugﬂi’aqwauLf:aiaﬂ:ﬁaanssu%ﬁ‘[amsmi’aqm (Powder Metallurgy)
a. A green body is about 50% dense and easily handle

b. Involves cold pressing and sintering

c. Matrix and reinforcement powder are blended to produce a homogeneous distribution

o

Ratio of particle size to matrix size in important to achieve homogeneous distribution

o

Degassing is used to remove moisture from particle surface
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2.9 anwmvadImaa’ (Whiskers)

a. Short fiber with extremely high strength

b. Aspect ratio (length/diameter) vary between 50 to 10,000

¢. Have uniform dimensions or properties

d. Easy to handling

e. Difficult to alignment of whiskers in a matrix to produce a composite
210 TafvainIzuIuNTREaaa (Squeeze Casting) dlafisutunmasuuuaada
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3.1 ‘lvman’uamJams:mummwugﬂmqwau (discontinuous reinforcement MMC)
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3.4 Wuandadvasnafinnswuiaday (Spray co-deposition) 41 2 U8

3.5 WusniuaaunIzUIUNMINRBaa (Squeeze casting) IHQWIU MMC
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Part 2 Ceramic Matrix Composites: CMC (60 azititib)
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1) 9905 U1090ABYVDY Ceramic ‘ﬁtﬂummq”lﬁ'umswaﬁ Ceramic Matrix Composite
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2) saszylymwesnania CMC lagiiAuauhe nrumauagdn (conventional mixing and

pressing) (3¢11 3 )

3) wsEyauvgf 35 melt infiltration techniques limuzdumaihlldwda cmc
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4) 9395UWMIHAA CMC 1ae35Chemical Vapor Infiltration (CVI process)
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5) CVI Process ioapufiony 15 uazamnsouddodosii Taeds latha (szyw 3 35)

6) WOTUWITNITHAR Carbon-Carbon Composite 1At 75 Chemical Vapor Deposition 11
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