513 E 1 TEEREEFIR 2003 4 2 /7
Vol. 13 No. 1 The Chinese Journal of Nonferrous Metals Feb. 2003

XEHS: 1004~ 0609(2003) 01~ 0188 ~ 05

FesAl 0K F1E58 ALO; &M H| & R IEaE

SRLLT, FRITE, RARRG, XA, £ OB

(AR EE MBI 850 Je

BEVEBE TR AL R, MR A B AR e s, MERIE R, PP 250061)

B OE: HHURBEGIERR T 99K Fes ALK 1958 ALOs ZEE A F KL BT T 1450~ 1 600 CAN [A Be & i T 44
K Fe;s Al IMAES MBI ESERE ¥R B MM R R . G REY: 992K Fes AL BN 0 4E AlO5 &k Y
AR Z B, R SRS RS & . Fes AV ALOs KR E A MBS RIF M 24 e, HPas om s i m ik

832 MPa, WiZdH 1k m ik 7.96 MPasm'? .,
R FesAl ALOy; AKILAMBL: HULKEL
FE9SZES: TB332

ERARIRED: A

ALO; P& LA & A2 Fe e MR T i B
EINE TN R =N O = (SN RS B SN O N Y
PEHR R RR ] 7 H N TG . 78 ALOs B & A
PRGBS B yR OB, W Ni, AL, Mo, Cu
S-SV AT R MR T 2 PR L WIAE ALOS
M 20% H) Ni, AJAEHBIME R = 80% ~ 333%,
SLHGPIMLE A 4 8 R I I U 4%« LA & Ni
1 ALO; AR IE R M % g5 . (0T 4@ b
BHOE 5K, &5 R4 R Rt gz, b
BHE Sl T IR p e A ) 2 PR e R OR RRAIR . PR
N T e S50 E B4R R EY, D&
RO PUEA SRR R, O ALOs P B R AR
BEIAH . Tuan ¥ 0~ 100% NiAl 5 ALOs H&, Kk
W ALO; KW 2P 5 P25 s BEBE NiAL KA =
Hat EAHY | PRI 40% Fes Al #55)] AL 05, i
FERE G PS5 5 18 0 38. 8%, Wt 24 4 4 i 44.
2%, FEHGIX— R R T T A AR 8,

IR IAR R OR ), A H N B Gk RO
I, AEME) )25 PERE v BE A TR AR 4K . 1991 4F Ni-
ihara (1) T/ B 24 Hoob — 4, b F 5% SiC (~ 300
nm) 5 ALOs H B ANK 52 G W4 R = U 5 i 4l
FEAKRE) 350 MPa #2521 1 000 MPa, [A]Hf, Wiz
MR T 40% . Niihara I\ 402K Sic 9 A5l
FEC R TOU 45 4 T 507 2 1 i o) 4 1 B S iR AT 2
—LO1 ARSI R 40K FesAl 384 ALOs M %, If
XTEAMEHE %, TR RO A 1E T 23— Bt

23

Tt

© BHEWMAB: RY QAR EES R BT H (299F02; Y2001F01)
TEEE N FBL55(19707), L, YHIL, WL
REFE(FRER) MR Bt LRE MR sSE 00 =, MB4: 250061

1 SREMRIRTE

AR B o ALO;, 7K 5K 0 ik R b &
HIRA T A", 40 299 %, SERIRiAE 3 Um . 44K
BEFIAR Fes Al 175 5540 1 22 B 40 K A RBLIIF 5% B 42
fit, KA Hy WIS & 7 L6, ~FB k42 50
nm, HESWE 1 Frs . A KQ218 R & I i Uk
FRGIK Fes AL AT 208U, 5 A EEHI ) ALO;
WMRHE QBN R EREIRA 1 h, £2HZ T8, o
e, BMNA S E T MR E H ™ Multr
50002 Z 1) e e 45 b v BEAT, BE A IR R 1450~
1 600 C, %hf 4 30 MPa, {4 {4 1 I 18 30
min, 4G N Ny Ao N T HHTX S, 7 1
530 C T # L KE4s ALOs ¥ 30 min, & 500
ALO; P& . &5 A ERI RSN d42 mm x5 mm .

H Archimedes 7E MR Fe 5L 2, FiTH
S AT B RAFE R B (HRA) H HD-187. 5
TIA Vs ARl P VIS . KB g5 R T 9 B DT I
B 3 mm x4 mm x 36 mm RS, HI = 5502 il
EIRFE P R T . W B R Y O 2k
(SENB) il &, ifAER~F 2 mm x4 mm x 36 mm, 1]
VAR 2 mm, PJH 5% 0.25 mm . BEEAR N 20
mm, MZEIEZE A 0.5 mm/min. 1 G5 ( Linkl-
SIS-300) ] Hitachi S-2500 %447 4 o, 7 & 10 n W 42
RTS8 3 4 48 A A

Yzis HEA: 2002~ 03~ 26; 13T HH3: 2002~ 0624

BIREER A: 24T, Fmail: hygong@ sdu. edu. en; HLif: 0531-8392439; dhhl: 1h%R



913 55 11

| 0nm

1 #2K Fes Al [ S 4H 21

Fig.1 TEM micrograph of FesAl nanoparticle
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Fig. 2 Relative densities of nano-Fe3AFAL O
pow ders of different mixture ratios at

different sintering temperatures
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Fig. 4 Variation of bending strength (a) and fracture toughness(b)

of Fe3AFA1,03 nanocomposite with sintering temperature and mixture ratio
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Fig. 5 SEM micrographs of fracture surface of FezAl/ Al,O3 at
different sintering conditions and mixture ratio
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Fabrication and properties of Fe;Al nano particle toughening

Al,Os; matrix composites

GONG Hongyu, YIN yarrsheng, HAO Churmrcheng, LIU Ying cai, WANG Xin
(Key Laboratory of Education Ministry for M aterial Liquid Structure and Heredity,

Key Laboratory of Shandong Province for Engineering Ceramics,
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Abstract: Fes;Al nanoparticle toughening Al,O3 matrix composites are fabricated by hot pressing. The effect of hot-pressed tempera-

ture and nano-Fe3Al contents on the densifications, mechanical properties and microstructure were researched. The results show that

addition of nano-Fe3Al inhibites the growth of Al,03, therefore the sintered temperature is increased. Fe;Al/ Al;O3 nanocomposites

exhibit attractive mechanical properties. The best values of bending strength and fracture toughness of the composite are 832 M Pa and

7.96 MPa*m "%, respectively.
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