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B E:. 2HUFAl, B, CHULSYNBREMAHITT o-SICHRMITERS, ARTHE
ZHRFAIMBHYER, SZEE. RENEASERNALEEEEN N EHENER. &8
9, BREREREN 1L ; SELEEN 1850°C M LA, SHEERMNMHEMEEERT 90% ; 4
Al/B=3 f1 4 i}, FeE kMR F. XRD B/RT AlB.C; HMFE, EHEEELR
FPREART AlsB(Cr, BAVGERARE. AKBERRFERTHESHNERESR.
X @ iF: BbEE; ALBJCr WAIES

PESHES. TQLT4 XMIRIRE . A

1 3|§

SiIC HHE M BUHRET BHECREREEEMANAMIIMNIE Y FRE TEFHES.
B 70 FARUE, AMIEGTTRKEYHFRUMEASEMNELEBHH. Prochazkal!l & A LI B
1 CARMBBETT -SICHLERS, 7 2100°C BT REMELEK. (2 SiC-B-C K E
BTEMBEZ0TEE TERENEEEE A53BRRKK, MEEKS AEEEER
HEHEM 2 80 F %, Omorill A LT ALO; MK —EH LS BELY TELE
AR B SIC MBS, NI, AT B LEEE R BF R SR AL £k, ALORY |
ALO3-Y203(YAG)B~ | AL O3-Y,0;-CaO® S BB AT HIE SIC A RBEDF. BT
EsRXEE AR MFISL, ALB-C0 B F SiC MAREES. HF, You Zhoul'21% & A
5 B F AlLC3-BsC-C #1 AlB,-C H 4545 Bh#I7E 1900°C BB KB TR TM ELEk.
BT Al Cy #1 AIB; RBHEBHBRE &, ENFEEEABRNRE. Isekil' 1 V. Laurent!3]
551 % B 900°C B Al/SiC RE =4 T ALCs, Yamaguchil'®l & A F42 MBS KN &/
T ALC:. REFRELIBHEN AR ALC; B—&RRER.

FTHERE ALK, BRBE. BCH CHELHM, HRT A/BE ., B&EEM
A28 B (B 3 0-SiC ¥ 48 45 1 BB 1Y B T

2 xZ¥

2.1 FEFH
o-SiC ¥t . 15FCP, #F 8 Norton 22747, FHE B A dsp = 0.5um; Al ¥y: FM4, B¥F
R F 33T 5 Al(OCsHr)s: B —) 1 BsC ¥ : #5 9708, X4 W2.5(2.5um) ,

KB 2001-03-12, W H kB X : 2001-04-05
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tmEZmABME G C:KAMEHBREME B>
2.2 IEitiE
2.2.1 AEHE
BR1BK, UXKZENNE BE2h, B#TEmE, AL TERA, 7 200MPa
SFHETLE.

X1 BalthHER
Table 1 Composition of the samples

Samples SiC/g Al/g Al(OCs3Hr)s/g BsC/g Bakelite resin/g  The mol ratio of Al/B

Al1B2 133.5 6.36 0 7.94 4.41 1/2
Al1B1 133.5 8.13 0 5.97 4.80 1/1
A2B1 133.5 9.44 0 4.52 5.10 2/1
A3B1 133.5 9.98 0 3.92 5.22 3/1
A4B1 133.5  10.26 0 3.60 5.28 4/1
D-A2B1 1335 0 71.44 4.52 5.10 2/1

2.2.2 REXLR

ERE Ar SBEPT, RABTHREP AER LS, BERSEN 1800, 1850 , 1900 ,
1950°C PU#4, {#if 1h ; X+F A2B1 #1 D-A2B1, 7 1850°C B4} BI4RIR 0, 1, 2, 3, 4h.
2.2. 3B A & B R 8%

REAMIAR 4mmx3mmx36mm , FH=Q5 M HydrimsE, B 30mm , MEE
4 0.5mm/min , {X#§%IS % Instron 1195 ; F FT KRB HK R % B B3R & A SEM M
EWiE, XE8RI5 4 EMPA-8705 ; f§ XRD M R4 RIS HK AL, XS K XDC-1000,
WMAEER Cu-Ka -

R F0iTiE

3.1 ¥¥itERE
SiC ¥R R R FT mE 1 BTR, BER R, BB PR dso = 0.5um , HKRFD ¥
BB <4pm. B BHEHEY SEM A BRI ’B}HB‘JRTJ‘!BWJ’U fﬁﬁﬁi%ﬂ%ﬁ
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Fig. 1 Granule size distribution of the SiC B 2 SiC ¥ykiay SEM BB
powder Fig. 2 SEM photograph of the SiC powder
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3.2 Al/BELEFIRGREMNREEHERNHTT

4% S. Shinozakil®l & AR RE, ERER THEAE K 660°CH, WENKEHS
¥ BPEBRMXR YREFSH, E=AKK, AL CRMEM ALC:. ZiEE EFH
F) 1800°C A B, $%E8 SiC-AlLC3-B,C &R U fyAHE, ¥A ALBJCr AR, XBE
3(b) #1 3(c) Fr /R &Y 1850 1 1900°C £ 4y A2B1 i XRD B FHEE ALB4C #H;%*EHE’J
M Al1B2 ., Al1Bl, A3Bl, A4BIEMHBEINESETEERLUNERE, FHEET

AR T AlsBisCr . EERB T ABJCr A I, {(EF T 54
K4 A5 55 HREFREEHT j .

IR MR S, WEHTUE
B, MERGEEHRE, RROHXE
S LB, TIHHEE A 1900°C Bt e et
HEIRKH, 2EABTR SRENE
1800°C Besf, F1 FREBIE, TsTE A P ‘
LW g
l _Th(b}
| i.l

e AR, [ 3(a) 8 XRD EHEFR W N T

% AlB,C; LB T X — &, Frbl s L

EERE, SALHEREE, RS A P 5 T BN S S S
B o) FRMBERBRERTHLET | | |
R, MR RIR AR, TN 1 W SR N
= 55418 B o5 1850 #1 1900°C B, &R B 30 40 50 6 0 70 80
e, SiC RBFEEK, E6b) . (0 2y
MEMAMNEFEES, KRFREAM  E 3 FFABESES, RE b A2B1 1 XRD &

TR, YELE R 1950°C, £iE8 Fig. 3 XRD pattern of A2B1 sintered at different

1h b, SREKBEK EIANFLEH, temperatures for 1h
I 6(d) B (a) 1800°C; (b) 1850°C; (c) 1900°C; (d) 1950°C
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H 1 AENEEHESBENTH M5 AENAFTREMEREZRENZL
Fig. 4 Effect of sintering temperatures on Fig. 5 Effect of sintering temperatures on
relative densities of the samples bending strength of the samples

MEAME S fEa LUE T, FEREEE N 1850 f1 1900°C i, Al HEHE#H A2B1 .
A3Bl ., A4Bl EARSEHAEXMEENERE. HRIKER ALBC, 2+, 5 Al/BERKN
2/1, BMRAHE&HSH A2BL i, BAERBARANEAE CHEFFNTREEENES. B
MTRANERE ERAIBPEATEEHFHIRL, FHk, LYHFREHN 1950°C,
R 1h e, BFEENEERAMSREAOAERR, IR EREERMM, EXHH
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By PR IR A A, BT LA A B BER A BT T [
FERGREN 1900°C, {R1R 1h b, A4Bl RHEAREWHEXNFEEMTHERE, X—

A A 6(c) By A4B1 IXFEWTTE SEM B # SR HRB T KBt

B 6 BARAKXNEAHGHERL
Fig. 6 SEM photographs of fracture surfaces
(a) A4B1, 1800°C; (b) A3B1, 1850°C; (c) A4B1,1900°C; (d) A3B1, 1950°C

10 200
g osaf =
; 0z L ./ gwo- ’\:l;'/l
S os| ./ § 50: :/
et RN N
Sintering time/h,1850°C Sintering time/h, 1850°C
B 7 lARA0 % B R AR B R A A R L A 8 KA IR BB R 1B B R A 254k

Fig. 8 Effect of sintering time on bending

Fig. 7 Effect of sintering time on relative den-
strength of the samples

sities of the samples
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B 7 8 45K 1850°C BE4E By A2B1 A1 D-A2B1 i B &Y A1 XF 5 BE #0 $1 4 5 B B AR (R BT
By gk, NFaTLEST], FF A2Bl, SR BRTEIN 1h Y, BEE&RE RITFAIMEE,
MAREREREK, AHELABRFE SBEOLSFERK MEEHNO¥EERERT R
WA Em; M F D-A2BL ik, ATERETES, ERFHENIHBETEXRENTLEF,
1B B[R] A 3 A A F AR X AL, MRR AT E RN, 2h FREART, HEE
BFXRIHFWEE, HFRENA FEEMKRKTKET EEMME RGN EDE R, B4
BELE, CEREBTESIBFEFAMIEE, D-A2B1 R 893 % B M1 38 £
H A2B1 i HEA K.

4 ik

1L A ALB,C-C R R{EARABIF, LREEBER 1850°C, REBEFE N 1h i, HEA L
TIHRTHBRIBERS.

2. HEHEEMRKIKY A1B2, A1B1, A2B1, A3Bl1., A4Bl, HIEB4ZBFAMRmE Al &
BRHR, HEHEEMIRES SRS,

3. BERBREN 1h, MERBHEIMMINER TR, IBREKAMEHBELS
x.

1. XRD AHERWRLLIEFTEM T ABsCr, HWALELE.
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Liquid-Phase Sintering of SiC with Al-B,C-C as Sintering Aids
LIAO Lu-Lin, TAN Shou-Hong, JIANG Dong-Liang

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

Abstract: SiC ceramics were prepared by pressureless sintering with Al, B and C as sintering
aids. The effects of the mol ratio of Al and B, the sintering temperature and sintering time on the
relative density and bending strength of the samples were studied. The fracture surface structure
and the grain shape of the samples were displayed by SEM photographs. The experimental result
shows that the most appropriate sintering time is 1h, and the relative density of the samples reaches
to 90% when the sintering temperature is above 1850°C. It also shows that the samples have the
best performance when the mol ratio of Al and B is between 3/1 and 4/1. The XRD pattern shows
AlgB4C7 is in existence, which indicates that AlgB4C7 is produced during sintering, so that the
sintering mechanism is liquid-phase sintering.

Key words silicon carbide; AlgB4Cr; liquid-phase sintering



