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Fig.1 Schematic diagram of radial forging processing
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Table 1 Chemical composition of TC4 original bar

Main composition Impurity
Ti Al \Y Fe C N H (0]

0.016 0.008 0.0038 0.18

Bal. 653 430 0.03
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Fig.2 Microstructure of TC4 original bar
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Fig.4 Microstructures of cross section 1* (a-c) and axial section 2* (d-f) samples of TC4 bar: (a, d) E, (b, &) M, and (c, f) C
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Fig.5 XRD patterns of sample 2* edge (a) and 2" center (b) for TC4 bar
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Fig.6 EBSD map of 2*(M) sample for TC4 bar
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Table 2 Mechanical properties of TC4 bars

Rn/MPa Rpo.2/MPa Al% ZI%
1040 960 145 41
1034 959 15.0 40
1034 956 15.0 40
1037 953 15.0 42
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Microstructure and Texture of Small Size TC4 Bars for Blades

Li Lei', Han Feixiao®, Zhou Min®, Shi Puying?, Yang Haiying", Yin Yanfei'
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(3. Wuxi Hyatech Co., Ltd, Wuxi 214142, China)

Abstract: The TC4 bar with a diameter of 30 mm for blades was prepared by radial forging. The microstructure, phase composition and texture of
the bar from the edge to the center were tested by metallographic microscope, XRD and electron backscatter (EBSD) technology. The effects of
the microstructure and texture on the uniformity of mechanical properties and the level of ultrasonic flaw detection clutter were analyzed. The
experimental results show that the internal grains of radial forging bars are fully refined, and the grain size gradually increases from the edge to the
center. The transformed g lamellar structure is broken during radial forging. The bar contains a small amount of equiaxed g grains, which distribute
in ap grain boundary and transformed f structure. The texture of the edge is {0001}<1010>. The texture at the R/2 and the center is
<1010 >//axial direction. The texture strength of the bar weakens gradually from the edge to the center. The coefficient of variation of tensile and
yield strength of the bar are only 0.24% and 0.29%, respectively, which means excellent uniformity. The level of ultrasonic flaw detection clutter
of small size TC4 bars is ¢0.8-9 dB, the clutter level is higher than the rolling bar. That is related to the change of crystal orientation in the
non-uniform area of the microstructure of the radial forging bar.

Key words: TC4 alloy; radial forging; texture
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