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Effects of Tin Addition on Microstructure and Crystal Structure of TiAl-base Alloys
Kiyoshi Kusasraki, Yoshiyuki Y amamoro and Takayuki Ooka

Synopsis :

Microstructures, mechanical properties, and crystal structures of Ti-(50-52)mol% Al alloys containing Sn up to 5mol%

as a third element have been studied by using an optical microscope, a transmission electron microscope, a micro-
Vickers hardness tester, and an X-ray diffractometer. Results obtained are as follows : The amount of Tiz Al (a;) phase
existing in as-cast alloys was decreased by addition of Sn and it disappeared by an annealing for 604.8ks at 1273K. But
the Ti;Sn phase formed in the cast alloys containings Sn did not disappear by the annealing. The TisSns phase was
formed in the Ti-50mol%Al-5mol%Sn alloy by the annealing. Both of the lattice parameter c and the axial ratio ¢/
a of the L1,-type Al-rich intermetallic compound TiAl (y phase) increased with increasing Sn content. Tin atoms in
the y phase occupy predominantly in the Ti site. The amount of mutual exchanges of Ti and Al atoms in lattice sites

increased with increasing Sn content in the y phase.

Key words : titanium aluminide ; lamellar structure ; effect of tin addition ; X-ray diffraction ; lattice constant ; site occupation in

lattice.
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Table 1. Chemical composition of the alloys. (mol94)

Alloy Ti Al Sn Fe C H O N

Ti-50A1 |49.1 502 — 0.24 0.22 0.068 0.250 0.032
Ti-52A1 |47.8 51.6 0.017 0.063 0.043 0.059 0.409 0.016
Ti-51A1-25Sn| 46.4 51.1 2.05 0.044 0.042 0.038 0.285 0.014
Ti-50A1-5Sn| 44.1 50.1 515 0.062 0.051 0.065 0.410 0.015
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Fig. 1. Optical micrographs of as-cast Ti-Al alloys.
A : Ti-50mol%Al, B: Ti-52mol%Al
C: Ti-51mol2%Al-2mol%Sn, D : Ti-50mol%
Al-5mol%Sn.

Fig. 2. Optical micrographs of Ti-Al alloys an-
nealed at 1273K for 604.8ks.
A : Ti-50mol2%Al, B: Ti-52mol9%Al
C: Ti-51mol%Al-2mol%Sn, D : Ti-50mol%
Al-5mol%;Sn.
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Fig. 3. Transmission electron micrograph and its
selected-area electron diffraction pattern of
as-cast Ti-50mol%Al alloy, showing a
lamellar (a;+7y) structure with an orienta-
tion relation involving (111),//(001)e, and
[011],//[010] c..
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Fig. 4. Transmission electron micrograph and its
selected-area electron diffraction pattern of
as-cast Ti-51mol%Al - 2mol%Sn alloy,
showing the existence of Ti;Sn phase.
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Fig. 5. Transmission electron micrographs and
their selected-area electron diffraction pat-
terns of Ti-50mol%Al-5mol%Sn alloy an-
nealed at 1273K for 604.8ks, showing the
existence of TisSn; phase.
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Fig. 6. Temperature dependence of hardness for Ti
-Al alloys annealed at 1273K for 604.8ks.
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Fig. 7. X-ray diffraction pattern for Ti-50mol%Al
alloy annealed at 1273K for 604.8ks.
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Fig. 8. Effects of tin contents on lattice parameters
a and c, and axial ratio c¢/a for the y phase
in the Ti-Al alloys.
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Table 2. Chemical composition of TiAl(y) phase in
the alloys annealed at 1273K for 604.8ks.

Concentration (mol%)
Alloy
Ti Al Sn
Ti-50Al 49.45 50.55 -
Ti-52Al 48.11 51.89 -
Ti-51A1-25n 47.29 50.46 2.25
Ti-50A1-5Sn 44.96 51.12 3.92

Table 3. Bragg angle 6 of (h,k,l) reflection and the
intensity ratio of superlattice to funda-
mental reflection I./I;.. for each alloy.

(001) (110) (201) (222)

Alloy 0/rad /I, | 6/rad 1,/I; | 6/rad I/ | @&/rad
Ti-50A1 [0.38005 0.9117[0.55196 0.7427;0.88783 0.3466| 1.4508
Ti-52A1 [0.37832 1.1064]0.55088 0.7450{0.88706 0.3088}1.4493
Ti-51A1-2Sn|0.37926 0.7278{0.55224 0.4924|0.88820 0.2232|1.4512
Ti-50A1-5Sn|0.37804 0.6653}0.55107 0.3809[0.88516 0.2465| 1.4473
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