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Fig.1 Schematic diagram of tensile sample (Unit: mm)
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2 y-TiAl FEE S8 K SEM %

Fig. 2 SEM images of y-TiAl based alloy powders: (a) Gas-atomized powder in low magnification; (b) Ball-milled powder in low

magnification; (c) Ball-milled powder with irregular surface; (d) Flake ball-milled powder
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Fig. 3 XRD patterns of y-TiAl based alloy powders at

different states
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Fig. 4 SPS sintering curves of y-TiAl based alloy powders
with different TiB, contents (1200 ‘C, 40 MPa, 10 min): (a)
Without TiB,; (b) 0.2%TiB,; (¢) 0.7%TiB,

2.2.2  Reghi R
K 5(a)~(c)ITna il TiB, &4 0.075%(1)

y-TIAL K5 W RAERES 2541 0 40 MPa. 10 min I A
[l A5 E 1 1) SPS 2k JeFLBR A M4k el 5 v A,
AR N &40 AN SPS 2k S HUABIRFIE, 1
AAAE 2.2.1 T TR ) 4 A SR B . BARBE be 4l i
FERIT i, SPS e sl Pist S0 A ik ahili B2 (1 A8 AL A A
AU, BB AR AT W] b, HOB R S
PRSI IS )t 2 2 4R . A B R SR A A AR 4K
AT DL AT S e HH R 4l AR rh A ok R I 308 Ak
o LA R A5 IR SE T YN, S0 A e R
U E 1) Oh S R AR P A A R I R i B, R A

12 (a) ——Displacement 80 ]
—Pressure 11200
7 —Temperature
E sl 169 241000 ©
= o
g / = :
=) J S s
5] ) 40 5 800 &
g —t s @ &
5 4T : g 8 £
& S
2 / £1600 &
A |/ 120
ok 1400
1 1 1 1 1 O -
0 500 1000 1500 2000 2500
Time/s
12 (b) ——Displacement 80 |
—Pressure 11200
—Temperature
E sl —— 1% 41000 ©
= o
: 3|5
g 140 24800 £
2 4t 2 &
a, o 5
B A - =
2 10 1600
ok 1400
1 1 1 1 1 O B
0 500 1000 1500 2000 2500
Time/s
12 : 80 7
——Displacement
(C) —Pressure 11200
10F —Temperature
£ sl 1% 10000
= b= o
g =
2 6F = 2
g . 140 £4800 £
3 636.°C 2 2
e 4 6 g
2 -l =
2 L 10 1600
o- 1400

1 1 1 1 0
0 500 1000 1500 2000 2500
Time/s

5 AFRELEEREET p-TiAl EA 4K K SPS #iZk (0.075%
TiB,, 40 MPa, 10 min)

Fig. 5 SPS sintering curves of y-TiAl based alloy powders
(0.075%TiB,, 40 MPa, 10 min) at different sintering
temperatures: (a) 1000 C; (b) 1100 C; (c) 1200 C
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Fig. 6 BSE images of y-TiAl based alloy powders after SPS sintered at temperatures of 1000 ‘C ((a), (b)), 1100 C ((c), (d)),

1200 °C ((e), (D)
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[l ¥ BSE (10 min, 40 MPa)

Fig. 7 BSE images of y-TiAl based alloy powders with
different TiB, contents after SPS sintered at 1100 ‘C (10 min,
40 MPa): (a) 0%TiB,; (b) 0.2%TiB,; (c) 0.7%TiB,
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Fig. 8 BSE images of yp-TiAl based alloy powders with
different TiB, contents after SPS sintered at 1200 C (HT=10
min, AP=40 MPa): (a) 0%TiB,; (b) 0.2%TiB,; (c) 0.7%TiB,
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Effect of TiB, on spark plasma sintering behavior of
y-TiAl based alloy powders

CHEN Yu-qing" %, WANG Yan?, LUO Shi-bin"?, GONG Xue-wen®, ZHANG Chi>

(1. National Key Laboratory of Science and Technology on High-Strength Lightweight Structural Materials,
Central South University, Changsha 410083, China;
2. School of Aeronautics and Astronautics, Central South University, Changsha 410083, China)

Abstract: y-TiAl based alloy powders containing TiB, were prepared by mechanical ball milling method. The sintered
alloys were fabricated by spark plasma sintering (SPS) technique. By combining X-ray diffractometry (XRD) and
scanning electron microscopy (SEM), the morphology and phase constitution of as-milled alloy powders as well as the
microstructures of SPS sintered alloys were observed. The densification process and microstructural evolution of the
alloy powders during SPS were analyzed. The mechanical properties of the sintered alloys at room temperature were
tested by a universal tensile tester. The results show that the as-milled y-TiAl based alloy powders exhibit spherical-like
shape and irregular shape. The phase composition of the powders consists of main a, phase, a certain amount of y phase
and a few B, phase. The SPS densification course of the y-TiAl based alloy powders can be promoted by elevating the
sintering temperature. The addition of TiB, with a suitable amount to y-TiAl based alloy powders can also effectively
reduce the onset temperature of rapid densification. The microstructure of y-TiAl based alloy powders with TiB, addition
of 0.2% (mass fraction) presents a mixed structure composed of y grains, o, grains and a,/y lamellaec when sintered at the
condition of 1100 ‘C, 40 MPa and 10 min. The phases are well-distributed and the grains are refined, leading to its higher
tensile strength at room temperature.

Key words: y-TiAl based alloy powders; TiB,; spark plasma sintering; densification; microstructure; mechanical property
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