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Tab.1 Raw materials compositions of experimental alloy
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Nb NbfFRL 99.98
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Fig. 1 Macrostructures of Ti-48Al-2Cr-2Nb-xHf button ingots
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Fig. 2 OM images of Ti-48Al-2Cr-2Nb-xHf alloy
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Fig. 3 SEM microstructure of Ti-48Al-2Cr-2Nb-xHf alloy
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Fig. 4 Surface scanning element distribution of Ti-48AI-2Cr-2Nb-4Hf alloy
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Fig. 5 EDS spot scanning positions of Ti-48AI-2Cr-2Nb-4Hf alloy
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Fig. 6 EDS spot scanning spectrums of Ti-48Al-2Cr-2Nb-4Hf alloy
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Tab. 2 Spot scanning composition analysis of the alloy
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Fig. 7 XRD spectra of Ti-48Al-2Cr-2Nb-xHf (x=0, 1, 2, 4) alloy
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Fig. 8 Microhardness of Ti-48Al-2Cr-2Nb-xHf (x=0, 1, 2, 4) alloy
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Fig. 9 Stress-strain curves of Ti-48Al-2Cr-2Nb-xHf (x=0, 1, 2,
4) alloy compressed at room temperature
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Fig. 10 Stress-strain curves of Ti-48Al-2Cr-2Nb-xHf (x=0, 1, 2,
4 ) alloy compressed at 800 C.
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Fig. 11 Fracture morphology of Ti-48Al-2Cr-2Nb-xHf (x=0, 1, 2, 4) alloy compressed at room temperature
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Effect of Hf on the Microstructure and Properties of TiAl Alloy

ZHANG Xin-fang"?, WU Yi-wen', CHEN Zhan-xing"?, XING Qiu-wei"? ZHAO Xin', FANG Hong-ze¢’,
CHEN Rui-run®

(1. School of Materials Science and Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450046, Henan, China; 2. Henan
Collahorative Innovation Center for Preparation and Detection of High-Performance Aerospace Materials, Zhengzhou 450046, Henan,
China; 3. Institute of Intelligent Thermal Processing Technology for Advanced Materials, Zhengzhou Research Institute of Harbin Institute
of Technology, Zhengzhou 450000, Henan, China)

Abstract:

Ti-48Al-2Cr-2Nb-xHf (x=0, 1, 2, 4, at%) alloys with different Hf contents were prepared by vacuum arc
melting. The microstructures of TiAl alloys with different Hf additions were observed by optical microscopy
and scanning electron microscopy, and the variation laws of alloy compressive properties at room temperature
and high temperature were analyzed. The results show that the lamellar structure of alloy is refined with
increasing Hf addition. Hf element is enriched at the grain boundaries of TiAl alloy, which inhibits grain
growth and results in grain refinement. The hardness of TiAl alloy without Hf element is HV307, while the
hardness of alloys with Hf addition is improved. When the Hf addition is 4at%, the hardness of TiAl alloy
reaches the maximum of HV399. With the increase of Hf content, the number of precipitates gradually
increases, resulting in precipitation strengthening and thus improving the hardness of the alloy. Under room
temperature conditions, with the increase of Hf addition, the compressive strain of alloys decreases and the
compressive strength increases. When 4at% Hf is added, the compressive strength of TiAl alloy reaches
the highest of 1 773 MPa. Under high temperature conditions, the TiAl alloy with 2at% Hf addition has the
highest compressive strength of 850 MPa, while the compressive strength of the alloy with Hf contents of
0. 4at% . and lat% decrease in turn.
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