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As- cast microstructures of Ti44. 9Al alloy
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Fig. 2 Original microstructures of two alloys
(a) —Tr44.3AF3.0Cr, ascast; (b) —Tr44.9A1, 1350 C, 2h, A C
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Fig. 3 Microstructures of as cast T 44. 9Al alloy after heat treatments
(a) —1150 C, 8h; (b) —1150 C, 72h
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Table 1 Grain boundary immigration velocity
of discontinuous coarsening region
Allo N A Ve.s. Ve
y /Hm  /Um  /(nms™ D) /(NN
Ao uash 0.92 2.76  0.264 1.85
Tr44. 9Al : : : :
Tr44. 9Al
1350 C, 2h, Ac 054 1.2 2.481 1.99
As cast
Ti44.3AF3.0c¢  &77 - 11110 -
Tr44. 9Al

0.92 1.88 6.944 -

shot surface

Tr44.3AF3. 0Cr

shot surface 0.77 -

14. 440 -

A —Original lamellar spacing;
Ay —Post-coarsening lamellar spacing;

V. 5. —Boundary migration velocity
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Fig. 4 Microstructures of two alloys after heat treatments
(a) —Tt44.3AF3.0Cr, ascast, 1150 C, 8h; (b) —Tr44.9Al1, 1350 C, 2h, A C+ 1150 C, 5h
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Fig. 5 Microstructures of two alloys with pre strain in surface after heat treatments
(a) —Tt44.9A1, 1150 C, 8h; (b) —Tt44.3AF3.0Cr, 1150 C, 8h
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Table 2 Coarsening ratio of Ti44. 9Al alloys

in different original states

Alloy AM/Hm A/ Hm r
As cast Tr44.9Al 0.92 2.76 3.00
Tr44.9A11350 C, 2h, AC 0.54 1.22 2.26
Tr44.9A1 shot surface 0.92 1.88 2.04
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DISCONTINUOUS COARSENING
OF TizAl+ TiAl LAMELLAE

Wang Xiaoping and Zheng Y unrong
Institute of Aeronautical Matertals, Beijing 100095, P. R. China

ABSTRACT 1In order to obtain fine grain microstructures in as cast TiAl base alloys, alloys of Tt44.9Al, Tr44.3A}
3. 0Cr( mole fraction, % ) were heat treated at 1150 C for long times. T he results show that the TizAl+ TiAl lamellae in
alloys discontinuously coarsen gradually after heat treatment, and this kind of discontinuous coarsening transformation can
refine grain size of alloys, the better result of refining grains was achieved in Tr44.3AF3. 0Cr alloy. Further study shows
that the maximum ratio of entropy production principle and Livingston’ s steady-state diffusion model can appoximately be
used to explain the discontinuous coarsening happening in Tt 44. 9Al alloy, the controlling mechanism in this alloy is grain
boundary diffusion, the adding of Cr, the decrease of lamellar spacing and pre strain in surface will accelerate discontinu-

ous coarsening greatly.

Key words TiAtbased alloy discontinuous coarsening grain refinement phase transformation
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