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ABSTRACT

/B sialon based composites contaming silicon nitride whisker and silicon carbide platelet were fabricated
by hot pressing. Effect of the reinforcing agents on the « to B phase lransformation of Lhe sialon as well
as on the mechanical properties was investigated. Silicon nitride whisker and silicon carbide platelet promoted
the phase transformation. TEM/EDS analysis revealed that the grain containing the whisker had ‘core-nm’
structure; core being high purity SisN; whisker and rnm being B-sialon. Flexural strength of the composile
decreased with the reinforcement addition which, on the other hand, improved fracture toughness of it. High
temperature strength was measured at 13007 io bc aboul 130 MPa lower than that measured at RT [or the
whisker reinforced composites.
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AP A3gk Bd-E GiNEL0, Ube, Japan), Y204
{Fine, H.C. Stark, Germany), AIN(C, H.C. Stark, Ger-
many)e]™, SiyN; whisker(SN-WB, Ube, Japan), SiC
platelet(F, C-Axis, Canada) 5-¢] Rl 2 AlExg] oo,
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Table 1. Compositions of the Specimens (in wt%!}

powder . )
. SNy | YoOq | AIN | SNy, | SiC)y
specimen
A, 893 4 3 - -
As 88 4 3 5 -
Ay 83 4 3 10 -
Am 73 4 3 20 —
An 63 4 3 30 —
B 74 3 3 - 20

%) 2abs FHrbE A SR BAAE g
2AE A, 4wt Y08 3withs] AINE &

Az E ste] Azsbglon], BAHL 23R 20 vol%
2] SiC platelet® A&l 7, 3wt Y.0,9) 3 widh AN
dxA 2 sl AzsgEch

A e R el SN, Y0, AIN Hate) #Hzxlzks
A7 5mme] SigN, balSUN11, Nikkato, Japan), <5k
=3} Acetal jars AFE-8le] 724 7HEt A ELRIE §
< # 2] Glurry) - BA-E P94k of7)4] ultrasonic hornzh
A 47} f-F B Hnitrogen gas fluidizing) 2 3272 =
2A ka7l F, Azl 23 | 3 ks gy
o] F-ih& BNo| 785 &4 Erol mxz il2a)y
1820C-30 MPa-1+)zk2] 3o w g7l7lst4+AL 5
vk 245 A3E delel2E HE A2 F, & 30071
Adzlgsled Xd HafAE felgdak A2, 1300T
St 48] 3Pl E TR A S=Ee
], ZAEZ3L 913 spand AZAE 20 mm, 1300C
| A= 30 mmgch Vickers w]A]Ax= 49N 2] 3150 4]
152 fA§ ¥ E3slylx, 98N 3159 Vickers &
718 Alg-ste] wd Zo]E 249 F Evans-Charles
AOL Bal sl dgioh

FAAAEe] ASEM)E 53 AT B3E 9l
Al H-E(NaOH+KOH) 4-4-dol oA slgx, Fapg=s
) Z(TEM) 4| #H2 b+ 24 4l grinding-dimpling-ion
milling2 %Fs Fw|sle]on], Link EDS systeme]
#5 JEOL 2000CX »|&s9] TEM=2 al-&s}gdcl

=
=

3. d@dnt 3 oH

Fig. 1= E70A §5ke) 2 A9y AU el
W 7Ae]ch 30vol% SisN; whiskersl 3718 A5 A
93z, BE A HEFo] o] BUEL 995% oY 2R F &
3= o)F gl e}, whisker Wrlak Zrlol] upe} A
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Bkl 2 ArlE SNy, Whiskerst SiC Platelet”} o/f Smlon 24 #j2] e} .-
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Relative density (%)
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Fig. 1. Relative density of the specimens; high density
above 99.5% of theoretical density except the
ones containing 30 vol% SN, whisker.
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HEHd = A3 2 dxse0, ageld a7 g 2
Al e aste Aol FAFr) PriEm] ge A
W] o4t o] HEEelel ok aE) o)w bl
He E Az} dAala] gen, o) o|f= JaFAr
AEE FAle) AR dEE 907 W Eos gEc
327 ExE olyz} SiC platelet® 7R 4be) b S
22314255 < o= Yt SiC whisker, particulate, SisN,
whiskersl 22 2 A7l AbHE o) a2 n|F L ofn]
‘1‘3]"—""“ B8 ab 3P Hwang 52 #4705 2st

¥-3}af H{self-reinforced SisN, composites)ol] 912]
H SiC platelet A7kl 218 Az o welzicle

a’yo]

A 32 A A 12 2(1995)

¢’ phase content (%)
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Fig. 2. o phase content of the specimens; Ay: no rein-
forcemenl, A;: 5 vol% S1,N; winsker rewnforced,
A 10 vol% SisN, whisker reinforced, Ag: 20
vol% SiNy whisker reinforced, Ay 30 vol%
Si;N, whisker reinforced and B: 20 vol% SiC
platelet reinforced composite,
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st e & %ﬂ*Tﬁ%‘% vlERIh Fig 4= Ay A
Aol A8 TEM A1z} EDS ¥4 Dbz
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vhebdlicl o171 4 core BE-L (.80 atomic%e] Ale %
ez =k o] Ale] ¢kE core —t,'—-t#‘ﬁ] ﬁ]-L] 7] =) A}
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(b)
Fig. 3. SEM micrograph of the etched specimens; (2) Ay wilh 20 volf 51N, whisker, (b) Aq: wlh no reinforce-
ment.

100 % Ramainingt

(b) (

Fig. 4. TEM micrograph and EDS results of specimen Asx; (a) TEM micrograph showing the ‘corerim’ siructure
and the misfit dislocations ai the boundary between the core and the rm, (b) EDS resull revealing that
only S1 was detecled al the core, and () EDS resull showing that Al as well as S1 was present m the
run.
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Baa)z g7 SN, Whisker®) SiC Platelet7} o/p Sialon #-3ha)e] a-Hepel...

Table 2. Elemental Compositions Detected by EDS (in

atomic %)
Element
S Al Y
Area
Core 99,11 0.89 -
Rim 96.99 3.01 -
Triple Point 6758 545 2697

Fig. 5. TEM micrograph of the triple poinl of Ayp; EDS
analysis revealed that il was composed of 54
wt% Y, 43 wi% Si and 3.3 wt% AL

Aell A dde]al Al aks a1 Ao & o, core FEL
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ARE w2t core ¥E rim Ale]e] AApakg gleole]
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27 s 2348 ‘corerim’ FEE SN, whis-
ker7} seed Y& 3] 52 AEwg b2 T 4
AR AAfe] o)Folgle 4 dys] Fof

Fig. 5= AFA(triple point)dl]2] Y, Al Si& -85k
Y2zt F2]4Hintergranular glassy phase)S Moo=
TEM #tfle 24, EDSE F3 A¥¥dds Y= 54
wt%, Sit 43 wi%, Al 33wt% HEF g wek o
Hxge] vl i AL T(1820T)el A AF-EZ £
Ageid 2 YaAEEL2 412 wit%h Y04, 55 wt% Si0s,
d8wt% AlO:Z ghi-al4 =)k 23ld] Y.0,-5i10:-AL0,
AL AR Yol wh2d® o 2L o} 1600T o4
T HeAE MEoE AL o o9k oE
o2 B A4 Az:d BihdEs 130008 e
dME gL FeE 7ha Ao «&4tEc)
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o

Fig. 6. TEM wmicrograph of the composite specimen
containing 5iC platelet; Lhe platelet had thin
film which separated « from the matrix.
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Fig. 7. ¥y value of the compaosites: Ky increased with
the content of the whisker up to 20 vol% and
decreased due to the lower density between
20 vol% and 30 vol%.
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Fig. 8. SEM mucrograph of the indentation crack; the
crack cut through the whisker.
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o alqE71Zs] =g Aolr). Ekstromel] w2, SiC
whisker= sialon 7)#]4babe] 3k Amixddez qls
Fddo] elza}E Exao](lransgranular) AobE o] w7}
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{b)
Three poimi Jlexural strength of the specimens
measured al (2} RT and (b) 1300T; the differe-
nce of RT strength and high temperature stre-
ngth was almost independence of the whisker
content.

Fig. 9.
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