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TiAl rods were fabricated by electron beam melting followed by hot isostatic pressing (HIP) and the microstructure and high
temperature fatigue properties were examined focusing on HIP temperature. Unique layered microstructure consisting of a duplex-
like region and equiaxed v grain layers (y bands) is formed in as built samples. The layered microstructure is completely replaced by
fully lamellar microstructure by HIP treatment at 1633 K, while it can be maintained at 1523 K or 1463 K. In addition, the volume
fraction of the o, phase in the y bands can be controlled by selecting HIP temperature, according to the phase diagram of the alloy.
The rods subjected to the HIP treatment at 1523 K or 1463 K exhibit higher fatigue strength at 1023 K than as built rods and HIP-
treated cast alloys. It was found that the high fatigue strength of the rods at low cycle fatigue life region is caused by inhibition of the
crack initiation due to the high ductility. On the other hand, the strength at high cycle fatigue life region is possible to be improved
by the suppression of pores and precipitation of the @, phase in the ¥ bands though the HIP treatment under appropriate conditions.

Key Words: Electron Beam Melting, Titanium Aluminide, Hot Isostatic Pressing, Fatigue Property
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Fig. 1  Ti-Al binary phase diagram. The dotted line indicates actual Al

content of the studied alloys.
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Fig.2 Schematic drawings of cylindrical bars fabricated by EBM
process at 0 = 45° (a) and dimension of the specimens for tensile
(b) and fatigue (c) tests.
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Fig.3 Typical SEM images of as built (a), 1523HIP (b), 1523HIP (c),
and 1633HIP (d) specimens.
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Fig. 4 Typical SEM images of y band in as built (a), 1463HIP (b), and
1523HIP (c)specimens.
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Fig.5 S-N; curves of as built, 1463HIP, 1523HIP, and 1633HIP
specimens cyclically deformed at 1023 K, along with that of the
cast alloys with HIP treatment.

Table1 UTS and fatigue strength at 10° cycles for as built, 1463HIP,
1523HIP, and 1633HIP specimens at 1023 K, along with those
of the cast alloys with HIP treatment.

Fatigue strength at

UTS (MPa) 403 cycles (MPa)
as bullt 589 503
1463HIP 589 428
1523HIP 580 483
1633HIP 500 295
cast+HIP 375~500 280~320
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E 10 A 7 VT ORRGTRIE O MR % Fig. 6 12~ T UTS
CFEL Y BB OMOTE ESTREIE. IEOMBELND B
CEDDBRD, TOZEIZUTS B HIcEnEa. 05
WEECH DT ) DSHIBPEITRE SR, Y &84T
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Fig. 6 Relationship between elongation and fatigue strength at 10°
cycles for as built, 1463HIP, 1523HIP, and 1633HIP specimens at
1023 K.
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Fig.7 Typical SEM fractographs of the specimens fractured at high
cycle fatigue life region. (a) as built, (b) 1463HIP, (c) 1523HIP,
and (d) 1633HIP specimens.
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Fig. 8 Typical SEM images of y band on the fracture surface of
specimens fractured at high cycle fatigue life region. (a) as built,
(b) 1463HIP, and (c) 1523HIP specimens.
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