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EYEREM SR, 1 B2 SisNy . a-Sialon; Al O3 1 SiC & ¥ SiC 4 SiC-BN-C
HEFEWESE, XTEMNOBEBESTERY RETEMHRE, IERZEMERHY
BEVEREITE. SREMIHARME, MRAVTBERBERMBIZL, BnEREH R, X
HMREFEAELRBHONAH. 24230 E R P —Fo5 5 R M RX 25 M E 4R A T B AR
E, HEMWREMBEMXSHENTT. 2LRIAN: MREEEEXEBED <lpm,
AR AR W] LA RT3 S8 R AR R B X A0 A A SCIE R DA TR, BFE T LA thaer
EME SRR, FEMNLERS. ESHEN.

2 XBFHE

HEEBY . Lafy a-SisNy g8, 4 Dy i o-Sialon l§ %, AlLO; hn SiC & i3+ EE R
M AR XA SiC+BN+C 45 Ry SiIC H M BEEN S RRAE. REE—MW
BH(E CRHFEMRTDEMER) , EAZHIRIZEY BE A I THARH K 20~30pm
MR, RE, BEXBTFEBNBEZIEEE. WRARMNPICRATS I BEE, 7R
ANEEFRSEE mEMBEHERESFENMNE, NEKEMIHE, XREFNERP,
MAXHEOmEEMAERS. E€NTHFNEF RAEEREENEUENT—EEZS
MRS EESEFBE. X, %—K5kV 5 10kV BE-FRNAEREN, —HoETFHS
EXIHSHESFHEESE. W, EARTEMAEARMERL. HE BROMWEREER
RFBEFREOERK/D. Fo BB EEMT. BEXFHREFEHERBER
BFEENFREE LAZHERRKITHETIZR.

I8 7 B A 4 AT X B8 1 4% & Microlab-310F 3% & & 35 # R BRI 41 e Fnik i |
(electron beam energy)10kV , ¥ InA~4.3nA, EBER ~F ~35nm, Xtéakr, &R, g 5HE
MAEHFHETT A &, o MRKEFRE (SAM) 247, EHEE FIN#E S E (ion beam
energy)3kV, ¥ 0.5uA , BHTE M 0.1mm? K FEE 5.
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SEREY ., La WEBAAAR HEHBHANNELNRMEYERNG, TEXSHE0EE
FUMEX. B1RZMEN KB TERE, BPRKBRRE SNy, K/PATE 1~2um. F
KL KRB, XKD —BIARE AR EFEEM lpn K. HEHES
PLEAT ZAE . AN EBBTERNHE L. 3L ERR ARG & B A & SR T #ak a4
MG AR R = A RGEE (LE 2), BEFR, AN ERSE
FAEHRY, La, Si. N, OAN. ERERXEAN, sTxENTRFLES. A2H, O,
NEBMELENHEB. XTHE—-ME, RBRERYTEEMEEENRE ENETR
Si(LVV, 93eV), Y(MNS5, 80eV) #1 La(NO1, 78eV) = A MAfr, SR, Y EMRNEULESE
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Fig. 1 SEM image of grains and intergranular
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phases Fig. 2 AES spectra of intergranular phases
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Fig. 3 AES spectra of grains and intergranular phases
{a) Survey spectra; (b) At low kinetic energy; (c) At high kinetic energy
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i, AURAAR, WE S fEBRA S RMARFEZL. E3b), (c) 4 5EE M 3(a)
{14 415 2 BB S 0 0 Eh BE MR BB, X R, SI(LVYV) ie#n Si(KLL) e f) e iz 20 51 2% 84 |

1613eV ; WEIAHAE RRHE /Mg TR, KINERLHE =17 Lok, 005055
78, 80, 92V, Hla, Y, SiZMxRMEHYE. RMESRE: 5Y 0980V IiER
A HE TR E T 131eV BHRWPREI. dAHEN, 80V IFMEHBRAMRTHERES —TE
KT EETTRR. BT BA ARG Si(KLL) e, BARTLEE B 4E 70 B/ ik, (B o) TR
AR, BRAWMAEMR, FE5 M0 SIKLL) ¥Xf I, e BEERAE T Sid
ALK, B4, ATHBHMEFEEO . N, E5 Si 4454 (Si-N-O) th & ¥ Si i
¥ 80eV A%, X FAELY LERTZ O V5§ at3E & SisNy WA RE ST WA, B
i, 80eV HR A3 AR TT BB A& Si-N-O {b2: 4509 FUMR. 5 B B 35 3 A XK o] B A O M RE,

920V TR REBIS N Si ERETRMEGF. LR Si(LVV) Mt B Si(KLL) i, #HE
PAMER Y e ey M. X EWRE Si BT FESEF AU Eay L EEE.

3.2 i Dy #9 a-Sialon Mg&

Sialon PR R AR SN ER L2 REXRM X —AWEBNE. EkEh.
Dy:Sij2—(min)AlmanOnNio—n. R LR BB KK GHFE. B4 REFB Dy # o-Sialon
MEMIESR, & 8EAH EM) fRRA (KMEAE) FAR. 325 8RR Fh )4 1 45 S0 Rl I
T, 33 5B AR o R R R O A R YRR . B 5 o T R (0 AE 9 (R . X R 00 R B b
KW ENELAMEFAR G EFHE (LA 5(a) . (b). O Si(1)-Al(L)-N-0; @ Si(4)-Al(1)-N-0;
@ Si-AlN-O(1)-Dy(1); @ Si-AL-N(1)-0(4)-Dy({). &M FMrkAgm, RRPFOHESEOHMHE, H
QO EFOM A S K m e Ly, —STReEmENL. REATHARS BT e /it
1.
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Table 1 Chemical composition of grains

(at%)
Si Al N 0 Dy
40 17 39 -
11 41 42 —

36 14 36
37 14 45
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f 4 4 Dy o-Sialon REHE
Fig. 4 SEM image of doped Dy a-Sialon

NGB R, Si, Al, Dy R&E T4 9 A SisNg . AN, ALO; ., Dy.0s
FE. MR (RELD. SEIEASEE, BPOHNIERSE Dy ) a-Sialon. FOHME
@S FIRF B (Y SiaNg #1 AIN, HPAFJEBT Al, 058i, O. Bk o-Sialon #i45h, B
ERHNEE, CFRENERAS A SEE RO ER- 8- BRHRETRR.
SI{LVV,KLL) ¥ (i 4 51 7€ 82~84eV, 1612~1614eV ; Al(LOO KLL) ¥ (i b, () (R BE 3 IR B8, 40
S 7E 56~58eV , 1387~138%eV. & MM MU AL . EELA=FLFRS (WA 5(c))
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Fig. 5 AES spectra of grains and intergranular phases

(a) Grains (at low kinetic energy); (b) Grains (at high kinetic energy); (c) Intergranular phases
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Fig. 6 SEM and SAM images of Al203 and SiC whiskers
(a) SEM image; (b) SAM image
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Fig. 7 AES spectrum of the interface of Al,O4

and SiC
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Fig. 8 SEM image and depth profile of fibers
(a) SEM image; (b) Al depth profile; (¢) A2 depth profile
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AES and SAM Analysis of High Performance Ceramics
YU-Ling, JIN De-Ling

(State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ce-
ramics, Chinese Academy of Sciences Shanghai 200050 China)

Abstract: Effective reducing the charging on surface of ceramics is the key point of AES and
SAM analysis in ceramic materials. After the preparation of them by thinning, the charging
sharply drops down on the surface of ceramic samples, thus opening up a new application of
AES and SAM technology in the analysis of a few tons of nm size microarea since the electron
beam with a high beam energy and a small spot can be focused on the samples without obvious
charging. Therefore, with a Microlab 310-F Thermal Field Emission Scanning Auger Microprobe,
the chemical composition (except for H and He elements), chemical state and structure can be
identified at about 30nm areas. In this paper, four kinds of high performance ceramic samples
were discussed, @ doped Dy a-Sialon, @ doped Y, La a-SizNy, ® Al;03+SiC whisker composite
throtigh nitrogen ahd @ SiC matrix + C-on-BN-on-SiC multilayer fiber composite. It was observed
that Si(LVV) and Si(KLL) shift to 84eV and 1613eV respectively in kinetic energy and the former
keeps on shifting to about 80eV due to the binding of Si-N-O. Four different solid solution phases
and three different intergranular phases exist in some microareas of @ sample and Si shows two
or more than two kinds of binding states in the intergranular phases of @ sample. In addition, C
layer and the C-BN interlayer can be detected on the surface of C-on-BN-on-SiC multilayer fibers
pulled out from the fractured SiC matrix.

Key words AES; SAM; analysis; high performance ceramics



