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1987)

eTIf 2.1 UEAIN 193?)

Dense SizN,
Coefficient of thermal e 2.9-3.6
at 20-1500°C (107 c)
Density (g/cm ) 90-100% th.d.
Thermal conductivity hom omp (s 2 15-50
Thermal diffusivity at rogm t - 0.08-0.29
Specific heat (J/kg C) ! | 700
Electrical rasisﬁv ~10"
oo RATOATENTNYING Too-220
Young's mndu:us%l room temp (GPa)e 0 330
e SR GR B 119171911 81
Fracture toighness (MPa.m 4-8.2
Thermal stress resistance pammartefs R = 300-780
R = 0, (1-V)/aE (°C) and R = 7-32

R = R*A(10°'W/m)

*Theoretical density depends on the amount and composition of sintering aids
3
(th.d. of pure Si;N, = 3.2 g/cm )
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Reaction-tronding Hot-pressing Sinlering Sinlering Haol-isusiatic
REBSN HPSN 55N SHISN pressing
{a) .
Staning Si-paswider 8iy N, -powider Sy M, - powder Si-powder — D
miteralby + additivesy, additives + additives 5i, N, (powder
+ additive)-
compacts (HTFSN)
Processing Moulding Muoulding
sheps
— @
Mitridation Mitndation RBSM-parts wiih
£ 140 C, < 1420° C, additives
272h =T2h (HIFRBSN)
Hir (@ — @
Pre-sintered
Sintering SiyM,-parts
2IT50°C, =1h (HIPSSN)
Py = 01 MPa
I—HI? @) — @
Final Final part Final part Post-sintered
product RESN
{HIFSRHESN)
k)
Slrinkuge (%) a ' = = ~5 -~ 15
Post-machining Mone e = ‘ Low Low
Final porgsity (%) 210 e e (e ~0
Flexural =300 d = 700 = 700
strength (MNm~?) (RT-1400°G) ~1000°C) (RT-1000° C)
¢ o, " g e 4 -
4
2 | l
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NIUIU il 3% i‘:umnﬁ
gunsni 1700 B83FN
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f) 5% Carbo-thermal Reduction ¥83@&a1 (Si0, ) uuTssnmelulasau
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Carbo-thermal Diimide

Technique jallor ~ deposition Yy ,4 precipitation
Specific surface LY
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(Ziegler, 1987)

Sintering mechanisms Mechanical Properties
Powder Characleristics Rearrangement 5-D-P* RT HT
High specific surface area + ++ ++
Spherical particle morphology 4] +
High O content + =

High C content
High impurity content

High @-Si N, content
High amerphous constituen

* S-D-P : Solution-Diffusig
+ ! positive effect/promotion
0 : indifferent/unknown efie
- : negative effect
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