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ABSTRACT

Flexuzal strength, fracture tovghness and strengthening mechanisms of cordierite ceramics
reinforced by SiC whiskers up to 40 vol % were investigated. The specimens were hot pressed at
1,250°C for 30 min under 28.5 MPa pressing pressure in Ar atmosphere. The porosity increased with
the SiC whisker content, Flexural strength and single edge notch beam fracture toughness were
measured up fo 1,000°C. Extrapolating to zero porosity, the reinforced composites exhibited in-
creasings in flexural strenglh and fracture toughness with the SiC whisker content. The composites
were strenpthened mainly by load transfer, crack impediment and partially by crack deflection
mechanisms. Impurities played an impottant role in determining the mechanical properties of the

composites.

Alen] £AE Bk v A=A -y 4
27 B AF: uhle| AwEel T2 ALO; Al
Frjolzle] £ (2Mg0 2AL0, 55i0,)& <= A+ AL AASE B e TR T g v

I. M =2

=

7Rl she deby A RA Y dgHed ek 54 T ogleh e ofe] F58) el §a7] Fol4| Be
= iolﬂ glof A} 7hgat Wyl ok As) Feiligla @ 5 A, T BhAg 23 zge] o] 43 3w
of e aoly glow] W ofal Aol Wy Al S e SiCH2AANT 2% A A Adat
At 44 e Med AR 244 (1€ 7FE4E Bolw gle), ajelsl £ ol 7 @rje]elo]|Eo)
package material ) ¥ & ys]w qlel gl o3:d SiC 245 Ay A Fvejzlele - 5iC 925
olgtel 2 7AF FEst ¥ He] s 2 Ao A S E g2 mrlejulel Bl v A]#) A
olglch, HZ LEF S Aok £Ale) AAA FEE AEE wAset gglon o Wi A4 Y mg

Eol A} sk o AR ulg Foll 4 Algle] HaAw lA8] AAA K4 Wal F Faks o ely Wa, 5}

(59)



7 7F « Weisskapf

wed 54 43E fasigin aele £ 53R

HAFE 2AT,

Jo Abgat e Awsa gle icloiﬂ-o]
E fubsl 8iC $1AAFE ARgetgleh adeule) B
ake Sl el ARAE Ao n Azs %Jﬁ‘-i
A F A= #e]Fen fakE a5 pm
olglew Aupe| AR fEldw
riolzlel 2 Jiuke) slElrg o
Mg0, 34.9% Al0, Zz|2 b
ojaiol=o] siepz4l 13.8% MgO. 4.8% ALO,,
oela 5L3% S0, o4 efk welyel =% AR
B Y8 S5iCH 27 27 AF 0.05~0.2pm,7
o] 10~40pm 0.8 ylevlul AT o] d=h

T4 FZelejzle]E LU-E AlLQ, - 8i0; # of 2o
B} (attritor } 5 44 FAEgel ole Halgl =
slzlelz  glzpe] Z7)e 4k A= ReA AA2R(]
pme ol@=E gt Axd Rejolulel = 3 ]
SiC s»u—:ﬂ% 2 el 4] €] u--1 4= 0,10, 20,30
JE\a % ¥ A &7 eke et 2| Hnbs EofZ
el ?cﬂ Ar B3] 74| 4 ZB.SMPa }_l'?ﬁoil"S[}
"C 304 7}ak4A (hot pressing yehe] =7
Zg oF Smin2) HMWHE AHow AT Foolg W

I
A3
‘Tlli

‘©S400f ]
0.

z

=S | ]
§300

3]

5

uy

200t

o

3

b

T 100t ]

0 10 20 30 40
Whisker content (%)

Fig. 1. Flexural strength of hot pressed cordierite-
SiC whisker composites ; at room tempera-

ture { —O-), 800°C (-A-) and 1000°CC-02
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Fig. 2: Expected flexural strength of hot pressed
cordierite ~51C whisker composites by zero
porosity ¢ at room temperature (-0-), 600°C
(~A=) and 1000°C (-J-) .
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Fig. 3. Fracture toughness of hot pressed cordierite
- 5iC whisker composites at room temper-
rature (-0-), 600°C {(-A-) and 1000 °C
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Fig. 4. Expected fracture toughness of hot pressed
cordierite - SiC whisker composites by zero
porosity ; at room temperature (~O-), 600°C

(-4 =) and 1000°C (-[1-) .
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Fig. 5. Fracture surfaces of hot pressed specimens: a) cordierite at room temperature,
b) cordieriteat 1000°C, ¢} cordierite-10 %0 SiC whisker composite at roam tem-
perature and d) cordierite-20% SiC whisker composite at 1000°C.
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