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PDMS
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HMDS HMCTS
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NH HN SI(CHg)z
CH CH .
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PDMS HMCTS OMCTS
cl CH, CH, NH CH,
| | NH, |
X CH,=SI—Cl + y CI=si—Cl — -Es|—NH}ms|—NH—Es|—NHJh
| toluene |
o CH, <¢_g5°C CH, (:H3 CH3

Dimethylsilazanemethylsilazane copolymer



G RkEB

VHET

i

=i
=

2" ben

_®_

o

ST

i H

i
I-H
r
T
r

| .

/

RS

MBS ER

[ 8

K7 — R
=3

[OR LT

e

A Ak



1.2
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(CH3),Si NH
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PHPS Sio, 2.3
SizN, 10000
14000 Si;N,
15000 PHPS
B 17008

B =1.2wt%

D = Si3N4

b -SiN, & L 1OlO]

1 . |
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l | [ 1

i} L LY ! 3 PHPS B
, RISIM Report 9 (1992)16173.
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PHPS
Si-N

11000
13000

Ar N,

PHPS

15006

Ar N,
SN,

Tensile Strength 2.5 GPa
Tensile Modulus 250 GPa
Density 2.5 g/lcm3
Diameter 10 em
Elongation 1.0 %

CTE 1.5 10%6
Thermal 7.1 Kcal/mhe
Conductivity

Specific Heat 0.185 cal/g
Electrical Constant | 4.T at1l MHz

Composition (wt%)

Si:59.8, N:37.1, O0:2.7, C:04

Crystal Structure

Amorphous
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PHPS PIP
Si-N
3.0
G 2. Theorstical Dansity
; L
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(D o L
0 2 4 B 8 10
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Product
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PIP

Si-N , J. Ceram. Soc. Jpn100, (1992) 444447
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C:/Si-N 3 SEM . J. Ceram. Soc. Jppl00, (1992) 444447
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B/Si/C/N
Si B
1500
Si/at%
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38[4] (2003) 270 273.

B/at% O 20 40 60 80 100 Clat%

B-C-N



3.1

BC,

n BCL+ m SiRC|,

Si(CH),Cl, BC

NH, /toluene

> {B(Nys)s{ SIR(Nys)}n + (3n+zm) NECI




B/Si/C

Typical synthesis conditions, yields of polyorganoborosilazanes, and the ceramic

B/Si/C Condensation Polymer  Ceramic yield

Organochlorostlane 40 temp/'C  Yield%  at 1880°C/%
1/3/6 180 98 -
SiMesCla 9/3/6 191 76 14
3/3/6 164 80 30
5/3/6 165 83 22
SisMe2eClss  2/3/3.9 220 70 36
SiMexCla+SiMeCly  3/4/7 120 71 22
AL 1/3/3 115 50 13
1/2/2 115 94 -
SiHC:H5Cls 2/3/6 400 61 43
SiHCeHsCl:  2/3/18 400 62 53

- SiMe2Cl2/SiMeCls = 3/1



3.2

Si- N- Si
Si-N-B B-N-B
B-N B-N
SI-N-B B-N
B-N
FT-IR Si-N-B
FT-IR

'SiHC H.Cl, H . BISI/C

_ 5/1/2

SiHC,HCI, i 3/1/2
g I

SiHMeCl
’é gl || i 5/3/6
£ | W
= |SiMe,Cl, ‘ i

1/5/10 '
N STi_H ' 1/7/14
I NH > |
C-H T Si-N 1
. | . | \ | . ! B.-N ‘|_> .N'H |<_).Si'cl | !

4000 3500 3000 2500 2000 1500 1000 500 2000 1600 1200 800

wavenumber[cm-1]

FT-IR spectra (CCl, solution) of polyorganoborosilazanes with
various B/Si/C ratios condensed at 2000 .

—1
wavenumber/cm

FT-IR spectra (CCl, solution) of polyorganoborosilazanes (B/Si=2/3)
from SiMe,Cl, and SiHRCI, (R=Me, C,Hs or C¢Hy).
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GPC curves of SiMe,Cl,-2/3/6 condensed at various temperatures.
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Weight loss/Y
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SirFN-B-C XRD .
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B/Si/Ci Ar
18800 XRD
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EELS Analysis
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Boron K- edge XANES spectra (SiMEL-2/3/6 at 1880 in Ar)
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10¥/min in dry air
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