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L~RODUCTION.~  - d l l l r b a ~ a - ~ r d ~ t h ~ ~ r o d n ~ o f ~ h a ~ ~  
d t h e i r ~ n r a d e d a e r a m i o m t t d s .  'I[bereis,howevcr,stiifthedibrabeaex understan- 
~ ~ t o ~ t h i s a r e a O r o e r a m B c ~ r o g Y c a ~ i n f t a e a o a ~ a u t a m O b i l e i n d u ~ d e v e n t n p r o v c  
itefi3atomppt. Such mdeartaadingambestts iaed~theadyshofthe~ofengiue 
~ ~ t o ~ o f t h e ~ m # d ~ t h e ~ c o m p o n e n t s .  A followup 
ba8edaathcladerstatldingofthepo&b~ofimptoved~r-nmce i n ~ o b i i e ~ u s i 4 g  
~ ~ ~ ~ t o o p e n u p c f f a m i c - . b a s e d a u t o m o f r i l e ~ c a p e c i a n y  
i n r b e p a r E s o f t h c ~ ~ w k m t b e n e e d e d r e s o w r m a r e a ~ k .  

2 . ~ 0 P J W I W B  OF CERAMICS: Cersmics m+generally, materials which are made up 
duuw-d-i*: T h e y ~ ~ y  w&k!3,txXwtEa d * o f l t Q r , d k q h  
ate abmhhm oxide (Al;O,), iiliam carbide (Si C) and m&e (3NA.2 Si 04. Tables I aad II show 
hp~ddifFereotcetamic~ascaanpafwltoth09eofoertaiaMalloysasedin~d- 
tprihg. Ccratdcsascompatedtb~ a l l o y s a r c ~ i n  campressiaa,bri#le,*callym 
~ ~ , ~ ~ d ~ ~ w e a r d ~ o n . C e r a m i o s a I s o ~ b j g h e r ~  
p o i h t s i l r n u G P ~ c i e n t a f ~ ~ ~ ~ l u b r i ~ ,  bigherusefdtemperatureraagearsd 
~~ofoapa* tbanmehr la l l aqrs .  

A ~ o f c e r a m i c s ~ h a v e b e m ~ o p a d f b r ~ m ~ ~  
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S i l i o o n r i i b i d e r m m l , ~ a a b i ~ d t b e  ~ o f ~ a l l o p a t h i g b ~ [ l ] . T h e y  
a l s o ~ ~ l a y e m d ~ a x i d e ( S i O , )  nnderrntidis ingarndit iMlsdbaveusefhlm 
rmgeofupm 170WCmZWOOCdependiDgondw.oridiaing~here. T n i d b n d a n - w  
Zircpgiahasthepmperiyof b h m t i n g o u t m i ~ ~ g r o w r m i t ~ ~ ~ b e I o w l O O O Q C  
[2]; it alw, h  ex^^ goad bbri* and is easily &ed 
~ o f ~ & ~ ~ ~ h d ~ & ~ p ~ f t h e s ~ h i g h - ~ g d c x l w i t h  
d&&lm in their c%mp&tim to s ~ ~ @ ~  applicatiotl, 2s UNIV
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