FACULTY OF ENGINEERING

Midterm Examination : Semester 2 Academic Year : 2010
Date : 26 December 2010 Time : 9:00 - 12:00
Subject : 237-460 : COMPOSITE MATERIALS Room : R200
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Part 1 Metal Matrix Composite (80 AZLLA)

v { ) - Qs _a J »
#2 1 (18 azunwn) Wuanfanssuniimindadaqiilznauilialans (Metal matrix

. oWy
composites) lutatasdallii

1.1 atﬁmﬂL*ﬁﬁi‘mqnviun]"]mwauﬁua:aaﬂamma'flammmﬁnnw’mﬂumﬂa:aaa

Y

Lﬁmﬂutﬁﬂa'q.mﬂ"i'aqwauﬁﬁmuwawaﬂamua:mmﬁn

v a !

= .: ° kot o : 9 . { i
1.2 mmammm%u mulummmumwmmenﬂ’ﬂummeﬁmm:auﬁqﬂ Iﬂﬂﬂ’h‘
v - - (3 o ' o va aa ar a
1MLL7\1|.WJumuquﬂnmwmzmmwaa Yl’ﬂﬂalﬂ'ﬁ‘lkx]’luﬂNLﬁN’]fMJGx'IG]’JI.EﬁNLLTJ
aanauiilusrau

& P [ e 4 94 - - v a [ [
1.3 Lﬂuﬂfzﬂquﬂqfllﬂfﬂ‘ﬁﬂ‘[ﬂﬂ".'ﬂllfdaﬂ ‘ﬁﬂlﬁﬂqflﬂai uﬂﬂadLU’m’muﬂuTaM:ma’ﬂH
o

A v = [ a o a ' v oa
me*ﬁmm’ﬂ.ﬂlumwanummnw;u (AILRIULTY) mmqagummmmq

a 1 vao a a v as rg
1.4 Wunindenlenusasiunss Ussunn auN1A nin Faned Wnizaamluiialans
Man L“méfumnmmaumagmﬂﬁaﬁmﬂaimﬁﬁnﬁ'uwﬂau:tﬂ']ﬁmﬁu Wlda

uazausmauniin vialudaseu thaldiinninizensdmagiainauavasgiin

Y
Twialan:

& & a o
1.5 mmumugﬂtﬂumﬂuﬂmw’mﬂ’lw’mnm (Secor dary deformation processing
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2.1 ﬁaﬁmaai’aqwamifﬂam (MMCs) Waifiauiulan Alildiaduuse (Unreinforced
metals)
a. Weight saving due to higher strength-to-weigh'. ratio
b. Higher thermal conductivity
c. Higher elevated temperature stability
d. Improved cyclic fatigue characteristics
e. Little or no contamination
2.2 nwsﬂs:qnw‘lﬁmwaﬁagwauLi{a‘[am (Applications of MMCs)
a. Microwave housing for electronic packaging
b. Bladed ring
c. Power transmission line
d. Parts of Boeing 787
e. Brake rotor
2.3 ns:mummﬁwi’aquauLﬂaTan:'luanﬂuzmao‘uaolnm (Liquid state processing)
a. Near net shape
b. Squeeze casting or pressure infiltration

c. Slower rate of processing

o

Combining a liquid metal matrix with the reinfcrcement

e. Spray co-deposition



24 n?:mumwdaﬁ'aqNauLi{aTaw: (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 partizle
d. Obtain a gradient in reinforcement particle loading
e. Can accomplish with conventional equipment t sed to cast metallic alloy
25 faqwauLdaTau:‘?iLa‘%mmﬁduaq.mﬂmaamﬁﬁn (Particle reinforced composites)
a. Expensive process
b. Better wear resistance
¢. Anisotropic properties compared to fiber reinfo 'ced composites
d. Lower use temperature than the unreinforced rnetal
e. Increased thermal stability
2.6 m:mumsﬁuzﬂi’aqwauLﬁaTaM:o’humm‘ii’[awmui’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

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

e. Degassing is used to remove moisture from particle surface
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Part 2 Ceramic Matrix Composites: CMC (80 aziiibib)

1) e1etedosuos Ceramic Miluauvaliiinis nda Ceramic Matrix Composite

¥
2) wizyilymusiminin CMC TngITAUANAD HiTUHILIEEEA (conventional mixing

and pressing) (321J11 3 99)

3) WILYAUNAT I3 melt infiltration techniques “dmingAuasiihl4wda cmc



4) 9395U0NIWER CMC 1aea5Chemical Vapor Infiltration (CVI process)
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5) CVI Process idadovfions 15 uazamnsauddadoutilasitlaths Geyun 3 35)

6) 990T118I5N15WAA Carbon-Carbon Composite ¢ ¢ 75 Chemical Vapor Deposition U1
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7) Carbon-Carbon Composite i¥adnefions 15 waza-1sauddodssil lasddlathe
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