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Hot Isostatic Pressing of SisN, added ZrSiO, or ZrO, and %0,

Tomonobu Suzuki,

Shigeuki Somiya, Masahiro Yoshimura,
Hiroshi Nishimura

Abstract
Sintering of SizN, was studied by hot-isostatic pressing at 1400°C under pressure
of 5000kg/cm? (490MPa) with the additives of zircon (ZrSiO,), or zirconia (ZrO,) and

silica (Si0,).

In the case of the zircon additives, the bulk density of the sintered

body increased with the increase in the zircon contents, but no significant reaction

could be observed between SizN, and ZrSiO,.
ZrSiO, promoted the sintering and resulted in the denser body.

The addition of ZrO,+SiO, instead of
A sintered body with

the density of 2.76g/cm?3, which is about 83% relative density, eould be obtained by

the additives of 13.44 wt%ZrO, and 6.56 wt% SiO,.

dissolved in amorphous silica phase.
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Scanning electron micrograph
of SizN, raw material.
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Fig. 2

The program of heat treatment.
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Fig. 3 The shape of capsule, (@) ; before heat
treatment, (b); after heat treatment.

s5mm) \IEHAL, i H 7 2AFIAREHAT L
XIIHTRENET A L—F -
LTHRBHIBREL TV 2K 2BV 72, 72T

Bzt > THT Y LADEARE L 7 7 2 A0S

SR L 7s A% B T4 InEA

Bz LDtk S Tl BD H\ 72 1L 40~80kg/

cm?(4~8MPa) F1259400°C/h Tah Y

t}tmﬁ&@z L O 1 REH & L

720 EHDBERIZRIZTHE - X (329 ~<T5000

kg/cm? (490MPa) & L7z, o ¢ 7 400°C/h T

PB, FLVERVH L= 72 LDH 7 TSI LS
ek L 7230 oMo R, YHIE 2L




itk 31—334

Table 1 Apparent and bulk density of sintered body.

Sample | Additives : Sintering condition Apparent| Bulk Calculated | d./d. | dy/d.
3 | temp., pressure, time density | density density
No. | (wt%) | (°C) (kg/em®) (hour)| (g/em?) | (g/cm®) | (g/em®) | (%) | (%)
1 ZrSi0, (1) 1400 5000 1 3.20 1.76 3.20 100 | 55
|
2 | ZrSiO, (5) 1400 5000 1 2.90 2.09 3.24 90 65
3 ZrSiO, (20) 1400 1000 1 3.31 2.26 3.41 97 66
4 ZrSiO, (20) 1400 3000 1 3: 17 2.44 3.41 93 72
5 ZrSiO, (20) 1400 5000 1 3.41 2.54 ° 3.41 100 74
6 ZrSiO, (20) 1400 7500 1 3.32 2.70 3.41 97 79
7 ZrSiOy (50) 1400 3000 h | 3.51 2.94 3' 79 93 78
8 ZrSi0, (75) 1400 3000 i 4.02 3.60 4.18 96 86
9 ZrSiO, (100) 1400 3000 i § 4.68 4.63 4.68 100 99
10 1 ZrO, (3.36)+Si0, (1.64) 1400 5000 1 3.23 2.35 3.22% 100 73
11 | ZrO, (6.72)+Si0, (3.28) 1400 5000 1 3.18 2.43 3.26* 98 75
12 ‘ Zr0,(13.44) +Si0, (6.56) | 1400 5000 1 3+31 2.76 3.34* 99 83
* This value seems to be smaller than true density. See text.
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Fig. 4 The effeect of ZrSiO, contents on the
apparent (O) and bulk (e) density of
SizO, sintered body.
The specimens were fired at 1400°C
for 1 hour under the pressure of
5000kg/cm? (490 MPa).
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Fig. 5 The effect of sintering pressure on
the apparent (O) and bulk ()
density of SizgN, sintered body
containing 20wt% ZrSiO,.
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The effect of zircon contents added as
Zr0,+SiO, mixtures on the apparent
(0) and bulk (e) density of SizN,
sintered body. The specimens were
fired at 1400°C for 1 hour under the
pressure of 5000kg/cm? (490 MPa).
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Fig. 7 X-ray powder diffraction pattern of
sample No.5, where @, B and zs are
«-SizgN,, B-SizN, and ZrSiO,, respectively.

(@) ; befor heat treatment
(b) ; after heat treatment
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Fig. 8 X-ray powder diffraction pattern of
sample No.12, where @, B and z are
a-SigN,, B-SizN, and ZrO,, respectively.

(@) ; befor heat treatment
(b) ; after heat treatment
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Fig. 9 Photomicrographs of polished surface.

(@) ; sample No. 1,
(b) ; sample No. 2, (© ; sample No.5, () ; sample No. 7,
@) ; sample No. 8, (f); sample No. 9.
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Fig.10 Scanning electron micrographs of fractured surface.
(@) ; sample No. 1, (b); sample No.2, (C); sample No. 5, 5 lJ
(d) ; sample 7, () ; sample No. 8, (f); sample No. 9.
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Scanning electron
micrographs of
fractured surface.
(a) ; sample No.10,
(b) ; sample No.11,
() ; sample No.12.

Fig.11
Photomicrographs of
polished surface.

(a) ; sample No.10,
(b) ; sample 11,
(©) ; sample No.12.
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