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Fig. 1 Diagram for size change of

SiC particle after oxidation
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Fig. 2 Parameters change of SiC;, during oxidation
at 1 100, 1200 and 1 300 C
(a) —Oxidation increment of SiCj vs time;
() —Veolime fustion of Biliylager v vime ;

(¢) —Thickness of SiO, layer vs time;

(d) —Thickness of SiO; layer vs time under exponent coordinate;

(e) —Differential curve of Fig. 2(h)
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3 EAPRAA ARG SiC R T SR S T RN ) MgAL Oy 1) FE-SEM &
Fig.3 FE-SEM micrographs showing surfaces of oxidizedSiC particles covered with

M gAL,O4 for composites after electroc hemical extraction
(a), (b) —Particles from oxidized SiC,/2104Al; (c), (d) —Particles from oxidized SiC,/ AF2% Mg
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Fig.4 TEM bright and dark field images showing interfaces between oxidized SiC and 2014Al matrix
(a) —Bright field image; (b) —Dark field image



912455 5 3]

XA, S SiC BURE S ALAT A I SiC,, Bk B 45 KL S Ry AT . 965

MgALO, 4, D: %AL)E Si0, .

K6 FT s R AL AL B (1) SiC Uk 3 5% AF2%
Mg A EEHLAL 27 35BS BUORE ) X S 2 I 45
o HE 6(a) EEAMEE 800 CHLEE 1 h 5
MR 5 5, R T il s NI R, A E B
AR N )G, ALK E—2 5 SiC RNV, JE &
AliCs; & 6(b) 25 i B A [F] FA Ak BEIE BE 8RN B] H &2
AR AL 27 RS ORI X S 2R AT A 4 g —
R, (BB EE AL, 1100 C, 2 hi

5 HaMeHitmk VAL TEM %
Fig. 5 TEM bright field image showing
interfacial reaction products betw een

oxidized SiC and 2014A] matrix
A: Abmatrix; B: 6-CuAly;
C: MgAlLOy; D: SiO,; E: SiC

AT TE R 40~ 50 nm Si0, EFHPSA T AL W S H:
HET0E Mg MK N 5420, 38— T8 ik
ALCs o AR R I E 1 JE RIS AR A 4 h Mg
& &, ERNERTE KRR C B IR
MgALOs 25, ¥4 R T HI 5 X SiC 1) il 2
i, R ETAN, BERRAK SiC UKL B 4L B B ) A
J2 SiC 5 AL 1) T e B2 R S, 90 ) 20 SR B
HEMNWEEEREAAE ST Mg 8 & .

3 Zig

1) SiC R f= ek 48 AH 1R S 4 L B AE 850 C A2
A, SiC A & N H AL 2 AR 7 BOR R
B il ORI 18] 2 PP 400 & o 35 1 v v AR AL i RS
FOARIEIS ), P SEEX SiC Bk AL FL B 4 4

2) SPAEAAR ) SiC ORI 5 Y 2014A1 A1 AF
2% Mg 555 G MR R S 1 OW 8¢k I\ T A4

(a)
1100TC, 2h; 800C, 1h

Si
MgAL O, \

16 18 20 22 24 26 28 30 32
28/(°)

(b) No.1—550

No.2

e
No.1
7 28 29 30 3T 37 33

6 SAALARFLI SiCy/ 2014A1 & A b RL HL fh 2 A
B SiC UKL K X 5 2R AT 5% P
Fig. 6 X-ray diffraction profiles for electrochemically
extractedSiC particles from
oxidized-SiC /2014A1 matrix composites
(a) —2 0= 16"~ 33°; (b) —2 0= 27°~ 33°

MgALO, fRTESEA R ZE BB 5 A, HoHoE
RRNE ARG G Mg I EA K . MgALO, (1)
TR R T BH b A 3 5 10 S N P24 ALCs [ 7= A2
YT SIC RURE A AR FE R AR A vk Mg (05
W, ALIE— R L SiC /Al B A MRS
[0 S5 AN = AT 43 )

[ REFERENCES]

[1] SHI Zhongliang, FAN Tong xiang, GU Ming-yuan, et
al. The analysis of reclamation mechanism of disconti-

Imam
M A, DeNale R, Hanada S, et al. Advanced M aterials
and Processing- PRICM 3[ C]. A publication of The M in-

nously reinforced aluminum matrix composite[ A].



. 966 - A 6 AR 2002 4 10 A
erals, Metals & Materials Society, Hawaii, July, 1998. [8] Luthra K L, Park H D. Oxidation of silicon carbide rein-
401- 406. forced oxide matrix composites at 1 375 T o 1 575 C

[2] FAN Tongxiang, ZHANG Di, SHI Zhong liang, et al. [JI. J Am Ceram Soc, 1990, 73(4): 1014- 1023.
The effect of Si upon the interfacial reaction characteris- [9] Schneider B, Guette A, Naslain R. A theoretical and ex-
tics in SiC/ Al composites during multiple remelting[ J]. perimental approach to the active to-passive transition in
Journal of M aterials Science, 1999, 34: 5175- 5180. the oxidation of silicon carbide[ J]. Journal of M aterials

[3] Lee Jaechul, Byun JrYoung, Park Sung-Bae, et al Science, 1998, 33: 535- 547.

Prediction of Si contents to suppress the formation of [10] Laurent V, Chatain D, Eustathopoulos N. Wettability
AlC3 in the SiC,/ Al composite[ J]. Acta Mater, 1998, of Si0; and oxidized SiC by aluminium|[ J]. Materials
46(5): 1771- 1780. Science and Engineering, A135, 1991: 89- 94.

[4] Lee JaeChul, Seok HyurrKwang, Lee Ho-In. Alloy de- [11] Ribes H, Suery M, "Esperance G, et al. Microscopic
sign of thixoformable wrought SiC/ Al alloy composites, examination of the interface region in 6061-Al/ SiC com-
M aterials Research Bulletin, 1999, 34(1): 35- 42. posites reinforced with as received and oxidized SiC par-

[5] Lin R Y. Interface evolution in aluminum matrix com- ticles[ J] . Metallurgical Transactions A, 1990, 21(9):
posites during fabrication[ J]. Key Engineering M ateri- 2489~ 2498.
als, 1995, 104: 507- 522. [12] Zhong G. Esperance L, Suery M. Interfacial reactions

[6] Lee Jae Chul, Park Sung-Bae, Seok Hyurr Kwang, et al. in AFMg (5083)/SiC, composites during fabrication and
Prediction of Si contents to supress the interfacial reaction remelting[ J]. Metallurgical Transactions A, 1995, 26
in the SiC,/2014A1 composites[ J]. Acta Mater, 1998, (10): 2637- 2648 .

46(8): 2635- 2643. [13] GU Mingyuan, MEI Zhi, JIN Yarmrping et al. Struc

[7] Costello J A, Tressler R E. Oxidation Kinetics of silicon ture and amorphization of the oxide on the silicon car-

carbide crystals and ceramics: I, in dry oxygen. ] Am

Ceram Soc, 1986, 69(9) : 674— 681.

bide surface in an SiC,/ Al composite[ J] . Scripta Mate-

rialia, 1999, 40(9): 985- 991.

Oxidation behavior of silicon carbide particales and
their interfacial characterization in aluminum matrix composites
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[ Abstract] Interface actions and their products are critical to composite materials. Investigation on SiC, oxidation at elevated temperatures
shows that the oxidation increment of SiC,, the dependence of the volume fraction and that of the thickness of SiO; layer on temperature are
both parabolic. Investigation on the interfacial microstructure of the oxidized SiC,/ AFMg alloy composites made up by squeeze casting shows
that MgALOy4 forms on the surface of SiC,, the quantity and size of MgAl,O4 are related to Mg content in the matrix. The interface actions
and their products of SiC/ AFMg composites can be controlled via SiCj, oxidation technical parameters and Mg content.

[Key words] SiC,, reinforced AFmatrix composite; oxidation of SiCp; interface

(458 ZiBRY)



