a3 b &

Ei5: SEPFHAMAMEEE

20154% #%60% % 3#: 309~ 315
.

SCIENCE CHINA PRESS

<¢/ CPERRE ) Zekit

www.scichina.com c¢sb.scichina.com

SisN, 1)L FALBIRE IR kit A8 Je 2 AL BT RE
il

2 :‘g@, 1;‘&(‘@, 5 }%é}%@*, ﬂ‘#’ 'E-_L@, 1 /H%D’ 7}"&/"\}4%7@

O V6% 5838 K54 @ AR B R H TSR, P9 710049;
@ LiPEEMIIRBA AR, L 201404
* It Z& N, E-mail: yang155@mail.xjtu.edu.cn

2014-05-15 Yicf, 2014-08-26 $£5Z, 2014-11-03 ML IR K 3=
E % A RBIE 42 (51272205, 51302208) . [H R EHE THE - 5 L1342 (20130201 120003)F1  [F 11 5 FF25 3542 (2012M521763) % Bl

W DloSNG R, B A FAE R ESINARETMR, H4LATERAE. £ | X
BRELRRE, FSHRREAL, TR0 N BEHA, 2RKRDTERAARET | SN,

LHE SASINGE. R T FATAREIASINA RRT T KRR 57 | PR
M. 1K T850 Y IRE TSN RBATAIE, £XTHFE T USLN,OX £tk B M ?;ﬁ;i
FHIRE W, % B EISLN,O8 &8 n, SisNyE& & KK, 750 PLESENGH &, HIASIO, EE A WA e

AL 2 i £ 7y 850

Bt SisN 2 RHeh B i JE 40 B 891680 mPa s %230 mPa s. MR HE 4 E

By m BT R R AR B A, (R T BT, FRGIE T B-SLNGY R A, HAHELH M,
FmARKAZ . AR T HB-SiNy i f. Fb AL FEAFE LN 0, ERRESHESN

R iR 3 — iy A AL,

Z L W 8e 18 U2 5 1 — MBE AT 0 B0 B R
TEIR2RE, MWL MR BOR R 5] . R
PR . BRBE D, I T A A2 A IR B R i e i
PR Rl O E R R Te N R E s N R e 41
IO R R TR AR A S R R O
YU S OB I T A T B T AR 2 A
RSF Rl i, AL GERY B Tk P g™ iz
(T, 7 BAORS 85 B e 7 it 14 1 6 A R AR
Z R

R 0 S B R o [T AR 5 o | R . R
gtk AR BB R . X T SisNG AR AR A AL YIS
PER B AORL, KPR BB IERE, AR Tl %5 A
A E AR RSB, i, FEHIEEEUI TR
MR 22 R O B RO BIE ST, IR IR UE . 7K
Ve B BIAL BIAE T ik, DU WA 5 . R E

A3 B SisNL I BT Bergstrom 2 A US4k FH 3 F1
1k AN T ) 45 7 2 0 Ak B Oy 3R 3 A5 0 R AR RE R R,
Zead F WA KRB, 83T R B AL RER R 3 77
TEAT T Si0 FIST;N, Z (8] 4 Bt R B AL AR I PR AP 2, Tl
SiaN L K rFaE A K A SR AR B T A
FH I P X SN 7E K B TR H 10 2 7 1 B R A B Sl 5 i)
NatansohnZs AL i sk . ik B 7 2% SiaN i iF
FraR B, A T 2 1 48 7 0 SiaN TR AR B8 45 i
B ENUAERE . PUA L TERE K B IR . AR
SCA 3 X STN R HEAT A AL TR B, B 5T TR [k
T Xk S s Ny 2 T o B R I AR b B i, -
DL AL TRAL RS SisN By o~ JFURE, i ad i R T2
Ko K B8 445 il % £ FL SisN, B %, X Z L K & 4 Al
20 B N WA AT R AR, B A T AR

wie.

SIARER: MRS, EU MaHE, . SNy B9 ML TAL B0 SORL R ARt K 2 £L B B PERE A 2 M. B 25@ R, 2015, 60: 309-315
Xu Z Y, Wang B, Yang J F, et al. Effects of oxidation treatment of Si;N, on rheology of aqueous suspensions and properties of porous Si;N, ce-
ramic (in Chinese). Chin Sci Bull, 2015, 60: 309-315, doi: 10.1360/N972014-00467




M 3% & B 205518 $60% H3IH

1 5255

(i) MES5EH. 3 H a-SiNGE 2 >95%,
Ds5=0.5 um, VL FEFERGAN P EABRAF, FE)
FERE, Y,05(41EE>99.99%, KifF4~6 pm, KT
i A RA R A ], A D R be sl Bfl, R L2
A RMCMC (fk2eal, [ 244 Wik 00 A R A,
HED R ORI, JOK CBECGT BT A, REETT E TR 2
WTAHRAH, hE), Z2EK .

(i) 1%, ZIEEH LS P (High Multi-5000,
Fujidempa, H A%). >R FH X & £ 1 BB 1% {2 (XPS,
AXIS ULTRA DLD, 57, HA)/ k£ mooE .
M4 A RS ITRIERE RIS 8. BIFARNER
U788 R 00 3R FH 850 e 7 6 1 (HADV-2+P, L fg
Je B REA BR A W], H D). FH T DK A HE K 2k I ik
FE AL R B be 45 iR 4 800# 1 4T+ 5 Al 3
mmx4 mmx50 mmAERERAE, 767 REA BHAR AL [
M3k = 525 i 5% BF INSTRON-1195, Instron, i [H).
B be gt iR 7E W AR Bk o I R A, FH X 2R AT A
(XRD, X Pert PRO, MAZNFE}, far =)t AHZL AL,
B3 &S T WA (S4800, H Sr, HA)WEK
S IR I T T 11, AT O SR AT

(i) 28032, ¥ a-SisNGJFERHE K 7 9 78 28
ARG 350~850 {2 hb AT @b AL 3. e+
95% (it & | 4y b, T [F) B SL;NGE ALK R, B
5%Y,0;VERE 45 B 7], Ik et iR A 8% A S BHER
JERE, IMATCK CBEVER R, JF A SN ER, )
Ah LIRS BR Y e bR 12303, FEIR ShEREEAL L
BREFTR G 12 h, R4 B 5 SLNJ IR & ¥ 51 5 H

400+
350+
300

(a) O1s

200+
1504Si 2pSi 2s
50

0_

BE (FTR/s)

T T T T T T
0 200 400 600 800 1000 1200
BITEERE (eV)

A1 SN, XPS . (a) XPS 4% El; (b) N 1s 424 A
Figure 1 XPS spectra of original SisN4 powder. (a) SizNg; (b) N 1s
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Figure 2 XPS spectra of Si 2p and O 1s. (a) Original Si;N, powder; (b) oxidized Si;N, powder at 850°C
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Figure 4 Viscosity of SizN, slurry as a function of oxidation tempera-
ture of oxidized SizN4 powder
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Effects of oxidation treatment of Si;N,4 on rheology of aqueous
suspensions and properties of porous Si;N, ceramic

XU ZhaoYun', WANG Bo', YANG JianFeng', ZHAO ZhongJian®, HU Wei’> & SHI ZhiWei®

! State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China;
2Shanghai FRP Research Institute Co., Ltd., Shanghai 201404, China

a-SizNy, powder was used to prepare aqueous suspensions with high solid contents and low viscosities by thermal oxidation, to
improve the surface properties of the SizN, powder. Porous Si;N, ceramics were fabricated by slip casting and liquid sintering, with 5
wt% Y,0; as the sintering additive. After thermal oxidation of the SizN, powder below 850°C, a coating film of Si,N,O formed on the
surface; with increasing temperature, the amount of Si,N,O on the surface increased, followed by a decrease in the Si;N, content. At a
thermal oxidation temperature of 750°C, Si;N, disappeared and SiO, appeared on the surface. Thermal oxidation at 850°C reduced the
viscosity of the SizN, suspension from 1600 to 30 mPa s. This is mainly because the coating films of Si,N,O and SiO, formed at
different thermal oxidation temperatures modified the surface characteristics of the Si;N, powder, and changed the isoelectric point of
the Si;N4 powder to close to that of SiO,, resulting in excellent aqueous dispersibility of the Si;N, powder. The liquid phase during
sintering increased with increasing oxygen content on the SizN, particle surfaces, leading to enhanced densification and flexural
strength of the porous Si;N, ceramic. When the oxidation temperature was 850°C, the porosity of the Si;Ny4 ceramic decreased from
61.5% to 29.5%. The flexural strength increased with increasing oxidation temperature, and reached a maximum strength of 252 MPa
for the porous SizN, ceramic prepared by thermal oxidation of Si;N, powder at 850°C. The high oxygen content attained by thermal
oxidation also significantly affected the grain morphology of the porous Si;N4 ceramic. The average grain size and aspect ratio
decreased with increasing oxygen content because of the high liquid-phase content. However, when the SizN, powder was oxidized at
850°C, the liquid-phase content was too high, and led to the formation of B-SizN, with large particles and a low aspect ratio.
Appropriate oxidation conditions should be selected to lower the viscosity and retain a certain degree of porosity.
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