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ABSTRACT

p-Sialon has been regarded as one of promising materials showing high strength, fraclure toughness, corrosion
resistence and wear resistence. The improvement of the fracture loughness and tribological properties of B-
Sialon (Z=1) has been attempeted by fabricating the B-Sialon/ SiC whisker composite. Fach of green body
composed of following ingredients, te., SN, AIN, Y;0. and SiC, respectively, was first fired at 1780C for
3hrs in N; atmosphere and then post-HIPed at 1730C for lhr under 170 MPa for N, gas preassure. The
fracture toughness, flexural strength and tribological properties increased with increasing SiC whisker content,
despite the reduction of the relative density and hardness. B-Sialon/15val% SiC whisker showed a significant
enhancement of wear resistance compared to the monolithic f-Sialon. The addition of SiC whisker caused
the reduction of the density and hardness, but induced the increment of wear resistance.
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Table 1. The Chemical Composition of Starting Materials

Maierial SisN, AIN AlO, Y04 SiC
(wit%) (wt%) (wt%) (wi%)} whisker
Composition (wt%)
B-Sialon(Z=1) 789 46 115 50 —
B-Sialon{Z=1)/5 vol% SiC whisker 75.1 44 10.9 48 48
B-Sialon{Z=1)/10 vol% SiC whisker 712 4.2 104 4.5 9.7
B-Sialon{Z=1)/15 vol% SiC whisker 67.4 3.9 9.8 4.3 146
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Fig. 1. Schematic diagram of experimatal procedure.
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Fig. 2. Schematic diagram of pmn-en-disk type wear te-
ster.

AE 11.2 GPa 275 342 MPa<l ALO; Al 8- A =}ste]
1 ym diamond pasteZA] polishing® § 960X 10 mm2]
@712 w5e] Atk Fig 22 pin-ondisk® wha
nl2 &A44] pind} diskd] T4E ekl Aelch F,
FxEs disk Aol pin #B44e] AHE dAFHTLR
7hak AdeloA] sldEe &A% F oalAASE AN
on, mpme pin AHg A AFe e HIE
FEALYS a2 o] bk

3. 4o 9l 2@

31 74 24 ot

311 A =

B-Swalone £z} ezl el FAle delutmz
A AR E 17 o]k AU A AE A 25
Al AE 24 GEE gojet 29 A8 Fo AR
A2AANA F3] R mEE Fi iy 9A F

gk A ez} Fasc®, =5k 4-4ke] SiC whiskerE
2ajalo & 7hslA)7lE ERHAR AaA) wd 5 6
o) ol$ Fgslch Fig 3o p-Sialon(Z=1) 3 B-Sialon
(Z="1)el SiC whiskerZ 5, 10, 15 val% #7}gk 47272
A 9xzke debiged 1 oolfE 15vel% SiC
whisker #7}A] Hdalr}l 53] o) FATelE 4%
24 dEg she Y0, ¥eke] A3 wth HrlEE $5%
Aoz YrE

312 A=

Fig. 49} p-Sialon{Z=1) ¥ f-Sialon(Z=1}¢] SiC whi-
skerZ 5, 10, 15volse sl A2 A el g

—1261—



REF - 2 g

1062

a0 +

©
&

- l_II
.

e

/

w
[

+
-

Relative Density (%)
£
/

90 +

ag —_ L n 1

0 5 10 15
SiC whisker Gontent (vol%y)

fig. 3. Relative density of B-sialon/SiC whisker compo-
sites as a function of SIC whisker contents.
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Fig. 4. Hardness of B-sialon/SiC whisker composites
as a function of SiC whisker contents.
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Fig. 5. Fracture toughness of B-sialon/SiC whisker co-
mposites as a function of SiC whisker contents.
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Fig. 6. Flexural strength of B-sialon/SiC whisker com-
posites as a function of SiC whisker contents.
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Fig. 7. Friction coefficient and specific wear rate ot p-
Sialon/SiC whisker composiles as a function of
SiC whisker contents; pm on the disk of AlO;
in air atmosphere (Sliding velocity 150 mm/sec,
loading weight 2 Kgf).
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Fig. 8. SEM photographs of wear surface of B-sialon/SiC whisker composites.
(a) 0vol%, (b) ovol%, {c) 10vol%, and {d) 15 vol% of SiC whisker contents.
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