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Table 1 Coefficients of thermal expansion ( a) of

several intermetallics and ceramic reinforcements

at room temperature[ ok
Compound a/ (107 i c3 l) Compound a/(10” e 1)
Fe;Al 12..5 TiN 9.3
FeAl 21.8 AIN 5.1
NizAl 11.0 Si3Ny 2.7
NiAl 15.1 SiC 4.8
TizAl 10. 1 B,C 4.5
TiAl 11.0 TiC 7.7
AL0, 9.4 7ZrC 7.5
t-7r0, 12.8 Cr;Cy 11.7
Y203 9.3 VG 7.3
MgO 13.8 7ZrB; 5.5
HfO, 5.8 TiB, 8.1
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Table 2 Interfacial chemical stabilities of

ceramic reinforcement/ Fe Al intermetallic

systems[é’ 13721
System Reinforcement
Reaction SiC, B4C, SizNg4, Sialon, B, C
Weak-reaction TiC, TiB,, TiN, ZrB,, VC, WC, AlO3

A1203, ZI‘Oz, Mg(), Y203
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Table 3 Bending properties of TiAl and
Ti continuous fiber reinforced

TiAl matrix compositel >’

Bending strength/ Bending deflection/

Material

MPa mm
TiAl 450 0. 40

Tig/ TiAlL 449
Ti(Y,03) (/ TiAl 562 0. 35
Ti( Al,03) ¢/ TiAL 573 0. 36
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Table 4 Tensile properties of particulate reinforced FesAl matrix composites'* "
Room temperature 600 C 700 C
Material
0,/ MPa Gp.2/ MPa & % 6,/ MPa Gp. 2/ MPa & % 0,/ MPa Op. o/ MPa & %
Fes;Al 528 335 6.7 328 222 68.0 170 140 120
5SiC,/ FesAl 730 530 4.3 472 358 70.0 213 168 108
STiB,,/ FesAl 728 520 4.6 368 290 49.0 209 193 119
5AL0;5,/ FesAl 540 380 4.5 350 300 57.0 197 177 160
1. OVC,/ FesAl 516 367 6.0 423 313 35.5
1.5 VC,/ Fe3Al 525 382 6.0 429 315 24.0
1. OT'iC,/ FesAl 571 388 5.1 431 318 31.6
5 TiC,/ Fe;Al 580 426 3.6 397 318 35.0 184 161 107
10TiC,/ Fe3Al 532 459 3.6 414 340 42.0 197 170 130
15TiC,/ FesAl 533 470 3.0 421 356 25.0 229 183 121
Malten FeAl
FeAl powder Infiltration region : J
_ - Infiltration product
‘ Ceramie col Partially sintered ‘
| ressed perform perform ,

&3

— S EEBIE L LR EB

Fig.3 Schematic of one step pressureless melt infiltration technique

[34]
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Progresses in studies on Fe- Al intermetallic matrix composites

TANG Werming, TANG Hong-jun, ZHENG Zhrxiang, DING Houfu, LU Jun, LIU Junrwu
(School of Materials Science and Engineering,

Hefei University of Technology, Hefei 230009, China)

Abstract: The recent progresses in researches on Fe- Al intermetallic matrix composites and related research fields were reviewed. The review
mainly includes the studies on the reinforcement/ matrix interfacial stabilities, the fabricating processes of continuous fibers and particles rein-
forced Fe-Al intermetallic matrix composites, the synthesizing by mechanical alloying and sintering of particles dispersed Fe-Al intermetallic
matrix nanocomposites, and the mechanical properties of Fe-Al intermetallic matrix composites. Finally, the shortcomings in these researches

and the future research fields were pointed out.

Key words: Fe Al intermetallics; composites; nano-material; mechanical alloying; mechanical properties
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