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Fig. 1 A schematic illustration of underwatershock
compaction assembly

(a)SEM micrograph of surface view and(b)
optical micrograph of cross—sectional view
of TiAl alloy powder

Fig. 2
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Table 1 Chemical analysis of TiAl alloy

powder(wt%)
Ti | AL | O H N Fe | Si
65.79 1 33.70 | 0.446 | 0.0033 0.019 | 0.02 | <0.03
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Fig. 3 Optical micrographs of top and bottom
regions on the cross section in as—com-
pacted specimens
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Fig. 4 Variation of relative density of as—com-
pacted and heat —treated specimens

Fig. 5 TEM micrographs of (a)internal microstruc-
tures of a powder particle and(b)interface
between melt layer and powder matrix
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Fig. 6 X—ray diffraction patterns of (a)as—reciev-
ed powder, (b)as—compacted specimen,

specimens (c)heat treated at 973K, (d)1423
K and (e)1623K
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Fig. 7 SEM micrographs of TiAl compacts
heat —treated at(a)973K, (b)1423K and(c)
1623K
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Fig. 8 Schematic illustrations of growth of
crystal grains after heat treatment
in(a)static and (b)dynamic compaction
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Fig. 9 A partial phase diagram of Ti— Al system
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Fig. 10 Variation of Vickers hardness of as—com-
pacted and heat—treated specimens
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Fig. 11 Compressive fracture stress and strain
changes of TiAl compacts produced by
various conditions
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Fig. 12 Fracture surfaces of as—~compacted and
heat—treated TiAl compacts
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Microstructures and mechanical properties of shock consolidated TiAl alloy
powder compacts

by Ryuichi TOMOSHIGE*, Akira CHIBA**, Minoru NISHIDA**
Kihachiro IMAMURA**, Masao KODAMA®*, and Toru MATSUSHITA*

Shock consolidation of TiAl alloy powder produced by plasma rotating electrode pro-
cess (P—REP) was carried out using underwater-shock consolidation assembly newly

developed. Microstructures and mechanical properties were investigated for the obtained
compacts. The compacts heat-treated at 973K to 1623K were also observed and tested as

well as the as-compacted specimens. As the result, the as-compacted specimens have near-
ly theoretical density, and attained strong bonding through the thin melting layer
generated by friction of the powder particles and adiabatic compression of residual air bet-
“ween the particles. Further, specimen heat-treated at 1623K have microduplex structures
with y+a; Phases. The specimen showed high compressive strength of 1280MPa and high
strain of about 32%. From above results, it is concluded that the compacts with excellent
mechanical properties were obtained by operating both shock consolidation and heat treat-
ment.
(*Department of Industrial Chemistry, Faculty of Engineering, Kumamoto In-

stitute of Technology 22— 1 lkeda 4 chome Kumamoto-shi Kumamoto 860
**Department of Materials Science and Resource Engineering, Faculty of

Engineering, Kumamoto University 39— 1 Kurokami 2 chome
Kumamoto-shi Kumamoto 860)
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