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Microstructure and Mechanical Properties of TiAl
Alloy Prepared by Spark Plasma Sintering
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Abstract: The Ti43. SAISNbIV1Y ( at. %) prealloyed powder prepared by the gas atomization process was
used as the raw material and the fine grained TiAl alloy was successfully prepared by the spark plasma sintering
process. The effects of different sintering temperatures ( 1 200 ~1 300°C) on the microstructure and mechanical
properties were investigated. The microstructure of the sintered sample was characterized by OM  XRD SEM
etc. and the room temperature compression test was carried out in a mechanical testing machine. It is found that
the sintered samples are mainly composed of y-TiAl «,-Ti;Al and a small amount of YAl, phase. When the
sintering temperature is 1 200°C  the density is high and the compressive breaking strength is 2 098.5 MPa.
When the temperature is higher than 1 200°C  the density does not change significantly and the breaking strength

and plastic deformation amount increase. When the sintering temperature is 1 250°C  the fine two-state structure
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shows better mechanical properties.
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1 TiAl ( %)
0 Tab.1 TiAl prealloy powder composition( at. %)
%
TiAl N N Ti 50. 10
N N Al 43.20
Nb 4.70
v 0.94
e TiAl Y 1.06
TiAl 1.2
5-8 .
TiAl SPS20TH0IV
N N 1200, 1250,
o-13 TiAl 1300°C 100°C /min 45 MPa
5 min ®60 mm,
( PM) .
SN TiAl Leica Model DMIL-
LED XRD
( SPS) ° HVSH000A
COXEM EM-30AX Plus
SPS o
( Instron5569)
10 /s
18 -20 .
Ti43. 5AI5Nb1 V1Y ( at. %) 2
SPS TiAl
TiAl 2.1
o 1
1 3.5 ~80 um
1.1 2 TiAl o
TiAl
o 1 N o
o Ti43. 5SAISNbIV1Y 3 SPS TiAl X
(at. %) N N XRD 1200,
SPS 1250°C 1 300°C
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Fig. 3 XRD pattern of sintered sample microstructureults
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Tab.2 EDS spectrum analysis results of 1250°C sintered

sample surface scanning

% /%
Ti 56.92 49.51
Al 28.13 43.45
Nb 11.82 5.30
0.78 0. 64
2.35 1.10
100. 00 100. 00
2.2
3 3
4.12 -4.18 g/em’ 96.21%
1300°C 98.56% -
3 (g/em®)
Tab.3 Sample density at different sintering temperatures
/°C /( g/em?)
1200 4.12
1250 4.16
1300 4.18
5 SEM 6 1200°C
. . . L. 400.9 HV 1250C 405. 85 HV 1 300°C
Fig. 5 SEM image of different sintering
temperature samples 362.3 HY. SPS
5( a) 1200°C TiAl 1 300°C
Y Qa, o
S pme a, Y 40 ~50 HV.,
Y o5 Y Y 0
(b) 1250°C TiAl o o, o, /y
0 TiAl = v
40% ~50% «,/y 10 pm .
v o 5(c¢) 1300°C .
v o, +y Ti43. SAISNb1V1Y
. 5(a) 5(b) 7 . 3
1300C v

1250°C °
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Fig. 6 Hardness of different sintering B 1.300°C
temperature samples
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Fig.7 Compressive stress-strain curves of samples

with different sintering temperatures

4
Tab.4 Compressive properties of alloys at

different sintering temperatures

/C /MPa /MPa /MPa /%
1200 1113.4 2098.5 2097.7 23.45
1250 1037.3  2118.7 2 085.6 24.31
1 300 984. 6 2125.1 2124.8 25. 15
4 3
1300°C
2125.1 MPa. 3
25.15% o TiAl
Q;
. 23 8 TiAl
6 1250C Fig. 8 Compression fracture morphology

of sintered samples of TiAl alloy
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