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Hot Pressing of TiAl Alloy Powder Produced by Plasma Rotating Elec-
trode Process and the Mechanical Properties of the Hot Pressed Compacts

Kazuo IsonisHI, Shinji KiDo and Masaharu TOKIZANE

Synopsis :

High quality TiAl powder was produced by Plasma Rotating Electrode Process (PREP). Two kinds of
powders, the as-PREPed and the Ball Milled (PREP-BM) powders, were consolidated by Vacuum Hot
Pressing (VHP). A compact having high relative density (>99%) was obtained from the PREP-BM powder
by VHP at 1223K and 200 MPa. In order to produce such a dense compact from the as-PREPed powder,
it was necessary to carry out VHP at 1323K and 100 MPa. The compact made from the PREP-BM
powder showed superior compressive strength and ductility at room temperature to that made from the
as-PREPed powder. A positive temperature dependence of 0.2% proof stress was clearly observed in
each compact. It was noticeable that the strength of the compacts at elevated temperature such as 973-
1123 K was considerably higher than that of the as-cast specimen of TiAl alloy produced by conventional
melting process.

Key words : powder metallurgy ; plasma rotating electrode process ; TiAl intermetallic compound ; powder
production ; densification behavior ; strain energizing process ; mechanical properties ; fine grain.
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Table 1. Chemical composition of TiAl electrode
(mass% ).
Al Fe W C N (o] Ti

35.97 0.06 0.1 0.019 0.008 0.075 Bal.
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Photo. 1. SEM micrograph of as-cast structure
of TiAl alloy.

a) Main particles b) Secondary particles c¢) Irregular particles

SEM micrographs showing the particle shape of TiAl powders.

Photo. 2.
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Photo. 3. SEM micrographs of cross-section of
TiAl powder particle (Main particle).
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a) 628 rad-s” !, average particle diameter d = 565 um, standard deviation 0= 26.3 um
b) 942 rad-s ™}, d = 409 um, o= 28.9um

¢) 1257 rad-s”!, d =306 um, 6= 27.5um
d) 1571 rad's™ !, d= 251 pm, 6= 16.1pm

Photo. 4. SEM micrographs of TiAl powders produced by various angular velosities.
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Photo. 5. SEM micrograph showing TiAl powder
particles deformed by ball milling.
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Fig. 1. Microhardness as a function of the dis-

tance, x, from the particle surface of ball milled

TiAl powder.
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Fig. 2. Effects ball milling on the densification of
TiAl compacts hot pressed at various temperatures
under 100 MPa. Relation between relative density
and hot pressing time (a), and densification rate
and relative density (b).
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Fig. 3. Effects of hot pressing temperature on
relative density of the compacts made from
PREP powder and ball milled powder (Hot pressed
at 100 MPa for 10.8 ks).
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a) PREP powder, 1223K, 100 MPa b) PREP powder, 1273 K, 100 MPa
¢) PREP powder, 1323K, 100 MPa d) Ball milled powder, 1173 K, 100 MPa

e) Ball milled powder, 1 223K, 100 MPa
g) Ball milled powder, 1233 K, 200 MPa

Photo. 6. SEM micrographs of the cross-section of the compacts hot pressed at various
temperatures under 100 or 200 MPa.

) Ball milled powder, 1 273K, 100 MPa
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Fig. 4. Effect of hot pressing pressure on relative
density of the compacts made from PREP powder
and ball milled powder (Hot pressed at 1 223 K for
10.8 ks).
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Fig. 5. Compressive stress-strain curves at room
temperature of the compacts made from PREP
powder and ball milled powder. Similar curve of
as-cast specimen is also shown for comparison.
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Fig. 6. Effect of temperature on 0.2% proof
stress of the compacts made from PREP powder
and ball milled powder. Similar curve of as-cast
specimen is also shown for comparison.
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