SiBAION P 2 Hif B A 1) 1 #5524 it

vt ! Z=in A FNR 4R I 38 A B!
(1 P EREEBEA A I A AR B S8 =, Jbat 100190)

(2 JRRARLE T2 AT, db5t 100076)

¢

X O ARBEIR AR, BN RIRRAEMR A AR | 3 R15 5] SIBAION M & 3TN | 22 508 2 g4
%] SiBAION M &, KA TGA F= XRD *F SiBAION w7 3Rk 649 L AT A R AL Fh am A Mt iT R AE,, &R &
LAl IR T AL RBE, SHETH Al 2F 4 10wt% i, 1 300°C & 2547 E B-Si,N, dh ik, 1
500°C B, A F 89 Al A= O 5 B2 A4y Si-N 2564 & 3L Si,N,0 = Si,AL,O,,, N, %5 dh,1 700°C B+ Al = O
5 2Efh ey B-Si,N, Bl & a% B’ —SiAION %5 &, R4 T K = 4 f AR LR A Si,N,0/81;,AL,0,,, 5 N;_ /B’ =SiAION,
X RS 69 A A RRBEAT A SU AR IR E <1 000°C B, oA~ o S fn /- ARALE A ART 5 7 49 A 3 F2<0.004

KR ATIRAK, AR, SIBAION, & %

b /{5 %5 . TB3 DOI;10.3969/j.issn.1007-2330.2016.03.007

Preparation and Characterazation of SIBAION Ceramic Precursors
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Abstract SiBAION ceramic precursors were prepared by blending polyaluminoxane and polyborosilazane , which
were used as aluminum,silicon and boron source , respectively.The precursor could be transformed into SiBAION ce-
ramic during the pyrolysis process and its pyrolytic behavior and phase composition were studied by TGA and XRD.
Results indicated that the phase composition of the ceramic sample is strongly affected by the Al content of the ceram-
ic.The ceramic with a Al content of 10wt% remained amorphous until B—Si;N, initially generated at 1 300°C . Heating
to 1 500°C led to the formation of Si,N,O and Si,Al,0,,, s, N_, via reaction of Al and O with amorphous Si—N.Further
heating to 1 700°C led to the formation of 3’ —SiAION via reaction of Al and O with B=Si;N,.The obtained SiBAION

ceramic has excellent dielectric property at room and high temperature.
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Tab.1 Ceramic compositions of PBASZ precursors

pyrolyzed at 900°C wt %
i Al B Si C
PBSZ 0 9.9 40.2 0.28
PBSAZ-1 1.09 9.4 37.0 0.23
PBSAZ-4 10.6 7.3 30.9 0.25
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Fig.1 TGA curve of PBSAZ-4 precursor
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Tab.2 Ceramic compositions of PBASZ—-4

pyrolysed in NH, wt %
R/ C &%/ %  Si B N Al C 0
600 55.75 253 6.1 155 8.6 332 353
800 56.02 276 67 21.6 9.4 264 279
900 52.33 309 73 244 106 025 242
1500" 48.50 327 83 262 11.7 0.15 244

1700V 46.57 325 83 358 11.8 0.09 12.1
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Fig.2 XRD patterns of PBSAZ~4 pyrolysed under

various temperatures

Al UL YRR T 1 200°C B, 2445 774 R J0 i B
;1 300°C AR JS , FF 06 A A7 508, SARIE R XT e
A, HoN B=Si,N,( PDF NO. 33-1160) fAi 5 ; 7+
T2 1 400°C , AT 5 0 A8 5%, 3% BH Bl %5 1) i R RS AR
K FHE 1500, FF4h H B Si,N, 0 (PDF NO. 47 -
1627) F1 Si,Al,0,,, N, (PDF NO. 36-832) fif i,
LB 1R B TH i, Si, N, O A7 59 0 fr i 35 B G 3 1
700°C J5 , Si,N, O FOAT SR A 0 | [ B—Si, N, Y
T e 20=33.66°F1 70.0° &b i I 7] 42 7% 2 33.28°
F169.71°, Bl B—Siy N, 1 i M RO 28 K ik SR B A
45 Al K O JiFY B-Si,N, KA BIEE A T B’ -SiA-
I0N(PDF NO. 36-1333) Z5#4, RijHinf5t &, SiBN
RIURIATE 1 700°C A B B-Si, N, &5 %, 51 A Al &,
HIAKAATE 1 300°C BRFF 4R B-Siy N, f A b i, X 3R
W15 AL BTBRAA IS I AREAR B-Si, N, B 45 MR, 78
1 400°C LAF, AL A1 O ALY B-Si,N, &4 [, FHE &=
1 500°C R R AL O FIAR R AR 458 Si e N &5
B Si,N,0 J Si,ALO,,, o No_ &5k THRZR N 0

FA BT 2 http : //www.yhclgy.com 2016 4F 553 8

S R, THRREE Si,N,O A4E b 6 KAy
W FHER 2 1 700°C, #853 Al 2 O 5245511 B-
Si,N, &k BV IE L B° —SiAION, i1 F B’ —SiAION
S K, XRD BIH %A LS B R KM
45 i, 3R] B JU R FEUITCE BB,

R TWESE AL iR A B 2 = iR S A TN R
Wi, 3838 1 XRD W58 T A PAO FH 2 i T 3R AARAE 1
500~ 1 700°C = U FAA# I 7 0 00 i AR 25 4 (11 3 1A
4).

PBSAZ-4

50 60 70 80

10 20 30 40
20/C )
B3 AR AL SR RTHRALE 1 500°C 9 XRD K
Fig.3 XRD patterns 1 500°C pyrolysed samples of PBSAZ

precursors with different Al content

AEF], 1 500°C 2% J5 , N % Al 1Y SiBN B &
(PBSZ) 14 F5 o7& AU 4% PAO 2 % /0 I ( PBSAZ -
1), B i i/ Y B—-Si, N, 45 5 35 m PAO 9 H
i (PBSAZ-2) , & B-Si, N, 45 Mg s | H P
T/bm Yy Si,N, O 45 i i — 2B PAO ()% &
(PBSAZ-3 ,PBSAZ-4) ,1 500°C 4b B T 15 B B AL AE
BT Si AL O,,, o N BOZE S0 505 iE S & Xt
FErI 1,20 = 33.50°F1 70.04° K % AE WA, Rk Al A
SATE 1 500°C B Al AT O A] 50 RURY Si Je N 25678
B Si,N,0 K Si3A13O3+1A5xN5—xé§H’E&| ,fﬂz:ﬁ'élﬁ B-Si;N,
B TE R B —SiAION

Kl 4 FH .1 700°C 45 , R PAO 1% SiBN Fi
BB T R B-Si,N, &5 5 ER PAO 5
(PAO—-4%) , [R] %5 i B Ak B iy 75 Pl 325 1 245 & 0 AR 75
W (BT A Y B I #% , R WITIR 02 B-SiyN,
gk i B PAO AU (PAO-12%) , T 45 B 8 i 45
rmlE R EE AN H 20 = 33.68° F1 70.12° &b ) I WS 3k
) e w s , A FR 4> Al Ko O B B-SiyN, Y
Si Al N JE i, B —SiAION; #E— 14 /il PAO 1) & &
(PAO-25% ,PA0-33%) ,1 700°C &b Bf ff 15K & v

35



Si,N,0 &5 FhIg 1458 | B-Si,N,/B’ —~SiAION &% i 5
JEWES , AR 20 = 33.68° F1 70.12° 4b 1 16 435 i #%
£ 20 = 33.31°F169.72° , R HEA B-Si; N, ik
) Al & O £

o

* B-Si N, /Si,AlLO.N,

N, SIALOY
L siN,0
« SIALO, (N

35 a5y 5ex

o vy 4 ¥
e

- l -
1y rly i WBSAZ—4

LA A__PBSAZ-3

M/L_I:BSAZ—2

A PBSAZ-1
t~————PBSAZ

20 40 60 80
20/C )
B4 AJF AL S EAIHTIKALE 1 700°C ) XRD
Fig.4 XRD patterns 1 700°C pyrolysed samples of PBSAZ

precursors with different Al content

2.3 BEMNBEER

XFE A 900°C 241 BT 15 1) SiBAION Bl 2 Hef4
MRLHEAT T B REI (B 5) o IR DI
P T G e T ) R A i, P TE = T ~ 200°C 1)
A B BCRIA FLAURE R 5, 76 1 000°C LA N8R E
Hrp A BRRETE 3 24, M HFE<0.004, 5
SiBN A4 ;1 000°C LA I, B & B A v 3 BRI Ay
LI AR RIS AT T

407 ‘ ‘ T T
] /
e, S {24
3.07m—n \~->u:|:|:=;=;=:=;=/
. —m— SiBAINO 116 .‘IE
« 2.01 /\\ —ofs:BN (2
1 / N 5
1.0{° \— 1
™\ -
AN \ —
0 e R 0
0 400 800 1200

t/C
K15 SiBN K SiBAION 41 HLPERE S Y 5C &
Fig.5 Dielectric properties of SiBN and SiBAION ceramics
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