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Table 1 Chemical composition of TiAl alloys (at%o)

Alloy Al Mn w B o* Ti

425 417 491 0.076 Bal.
4250.1B 419 477 - 0.09  0.089 Bal.
4250.3B 417 474 - 0.28  0.073 Bal.
4250.5W 418 4.67 0.50 0.066 Bal.
4250.8W 415 4.88 0.77 0.061 Bal.
4251.0W 416 491 0.9 0.064 Bal.
4250.5W0.1B 419 479 050 0.09 0.069 Bal.

Note: O*-mass fraction, %
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Fig.1 Thermal conductivity (a) and thermal diffusion rate (b) for Ti-42Al-5Mn-(0-1.0)W-(0-0.3)B alloys with the temperature increasing

from room temperature to 800 ‘C
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Table 2 Regression analysis results of thermal diffusion rate

and temperature of alloys with different components

Fitting temperature

Alloy a=f(T) range/°C
425 0=3.44>10°T+3.466 02 25-800
4250.1B 0=3.41x107°T+3.595 64 25-800
4250.3B 0=3.33x10°T+3.753 15 25-800
4250.5W 0=3.23x107°T+3.495 53 25-800
4250.8W 0=3.23x10"°T+3.518 80 25-800
4251.0W 0=3.24x107°T+3.402 66 25-800
4250.5W0.1B  ¢=3.35x10T+3.465 26 25-800
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Fig.3  Thermal expansion (AL/L) (a) and mean coefficient of thermal expansion (CTE) (b) for Ti-42Al-5Mn-(0-1.0)W alloys with the

temperature increasing from room temperature to 800 C
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Table 3 Regression analysis results of mean CTE and

temperature of alloys with different components

Fitting temperature

Alloy e=f(T)

range/C

425 £=0.004 96T+10.1 100-800
4250.5W £=0.006 01T+9.54 100-800
4250.8W £=0.005 99T+9.65 100-800
4251.0W £=0.006 04T+9.49 100-800
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Table 4 Coefficient of thermal expansion of typical metals at 20 C
Metal Ti Al Nb W Mn Cr Mo Ni Fe
CTE/Xx10° C™ 10.8 23.2 7.8 4.6 23 6.2 5.2 13 12.2
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Effect of W and B on the Thermo-physical Properties of Ti-42Al-5Mn Alloys

Li Xiaobing®, Shu Lei, Qian Kun®, Chen Bo?, Liu Kui, Lin Kun?
(1. Ji Hua Laboratory, Foshan 528200, China)
(2. Institute of Solid State Chemistry, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The thermal conductivity and expansion properties of materials are important factors affecting their application. The effects of
W, B addition on the thermo-physical properties such as thermal diffusion rate, thermal conductivity and thermal expansion of
Ti-42Al-5Mn alloy (at%, the same below) with low cost and good hotworkability were systematically studied. The results show that with
the increase of W content to 1.0at%, the thermal diffusivity of the alloy decreases slightly. On the contrary, after the B content increases to
0.3at%, that of the alloy increases slightly. The promotion of 5, phase in microstructure by W addition is the main reason for decreasing
the thermal conductivity of the alloy. It is observed that these phases in g-solidifying y-TiAl alloys are followed by y, a2, and S, in
deceasing order of thermal conductivity. On the other hand, B improving the thermal conductivity of the alloy might be related to the
B-containing precipitates in the alloy. W addition (0.5at%-1.0at%) has little effect on the average linear expansion coefficient of
Ti-42Al-5Mn alloy. In the range of 100-300 °C, with W content increasing to 1.0at%, the average linear expansion coefficient of the alloy
decreases slightly. On the contrary, the influence decreases gradually at higher temperature. The thermal expansion coefficient of TiAl
alloy is equivalent to that of cast iron, and lower than that of steel, nickel base superalloy and other materials. It would have certain
application value in components requiring very low thermal expansion coefficient such as piston.
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