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Abstract: TC4ELI titanium alloy plates using for warships were rolled at 1050 and 900 °C , respectively. The plates had a
thicknesses of 40 mm and a width of about 3700 mm. The influence of rolling temperatures on the distribution characteristics
of the microstructures and mechanical properties along the normal direction has been researched. Room temperature tensile
tests, Charpy impact tests, metallographic analysis and electron backscatter diffraction analysis has been conducted. When
rolled at 1050 °C, there were significant differences in the microstructures and mechanical properties among different thick-
ness areas. The surface areas had lamellar structures consisting of equiaxed o, lamellar o and residual 8 phases, with high-

er strength and plasticity but relatively lower impact toughness.
The 1/4 thickness and 1/2 thickness areas had lamellar
microstructure consisting of lamellar o and residual 8 phases and
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WERHIITE (2024 YFB3714200) conversely had lower tensile strength and plasticity but higher
E—EE: TV, L, 1990 2, W TRIE impact toughness. When rolled at 900 °C , the microstructures of
BWESE: AT, B, 1989 FF4, WP TR, different thickness layers had relatively smaller differences, with
Email: zhenguping@ pzhsteel. com. cn bimodal microstructures. The microstructures at surface areas
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phase, while the microstructures at the central areas had larger grain sizes. Compared with the plates rolled at 1050 °C , the

plates rolled at 900 °C had higher tensile strength and plasticity but lower impact toughness, presenting evidence that fine-

grain strengthening is the dominant mechanism for TC4ELI titanium alloy plates. In summary, rolling in the o/B phase re-

gion is more conducive to improving the microstructures and more effective to improve the uniformity of the microstructures

and mechanical properties on through-thickness of TC4ELI alloy plates, compared with rolling in the single 8 phase region.
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Fig. 1  Microstructure of as-forged TC4ELI alloy
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Fig. 2 Microstructures of TC4ELI plates at different positions with different rolling temperatures: (a) 1050 °C, surface; (b) 1050 C, a
quarter of thickness; (c) 1050 °C, center; (d) 900 °C, surface; (e) 900 °C, a quarter of thickness; (f) 900 °C, center
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tures : (al) 1050 °C, surface; (a2) 1050 C, a quarter of
thickness; (a3) 1050 °C, center; (bl) 900 °C, surface;

(b2) 900 °C, a quarter of thickness; (b3) 900 °C, center
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Fig. 5 Mechanical properties of the TC4ELI plates prepared at a rolling temperature of 1050 °C ; (a) tensile property; (b)impact property
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Fig. 6 Mechanical properties of the TC4ELI plates prepared at a rolling temperature of 900 °C ; (a)tensile property; (b)impact property
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