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evolution(d)**”
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Fig.2 Microstructures of TC4 alloy with different Mo contents and IPFs at the gradient interface (a)"™"; microstructures of Ti6Al4V alloy before

and after Nb addition (b)®; XRD patterns (c) and polarization curves (d) of dual-phase titanium alloys with different Ta contents™”
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Fig.4 Microstructures and grain size distributions before and after LSP and their influence (a)™*'; schematic diagrams of mechanical hammering

device (b)™; principle of FSP and post-stirring microstructure (c)!*!
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Fig.5 Schematic diagram of ultrasound assisted laser-energy-deposition process (a); microstructure evolution of samples (b) “*); grain size

distribution (c) and aspect ratio (d) of the prior-f grain
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AN R o [ 2, I 2 N RO 2H 2R 1 35 50 1 A 4% 17
AP & Tk e TCA & 4 i 4%

25 LRI, AN BB 5] NI ZIE AT G S
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EeRL R $ i A P LU SR T iR S A FE s
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Re A AT AN SHL, 2 SEILE A )18 Ti-6AL-4V & B A00
LR HE SR A RS TR B 2 T A M PR AR TR
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Fig.6 Schematic diagram of UIT (a); microstructure of coarsen columnar grains of as-deposited samples (b); microstructures of short columnar

grains (c) and equiaxed grains (d) of post-UIT sample; tensile stress-tensile strain curves (e)

[47]
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Fig.7 Schematic diagrams of different oscillation LMD (a); grain refinement and transition of columnar grain to equiaxed grain (b); computational

modeling temperature field evolution (c); key principles of microstructure evolution (d)
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4.1 HAEHHEREERLETE

WO A ) e OR SE I U AL
HEIE, T TCA & SRR IO A ZURFAE , AE A5 SRAH K
BAER A B AP AR ZS (PR AR . A 2338 Jo 1 2 A AR A
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IS RAER AR S S35 A3 a AHIY ) S A A R AL
JEAF 28 A\ 6% 1 22 10% , HLHL 98 IR FFLE 1050 MPa /e 47
A PR B 4 AR A 5 A LIS G N T A R
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Bt T A BRI 70% 18 % 85%. AL JE A 4511
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Fig.8 Microstructures of LMD-TC4 after 2, 4, 6, and 8 heat cycles (a)"”; microstructures of SLM-TC4 after heat treatment for 2 h at different

temperatures (b))
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Research Progress on Equiaxed Microstructure Regulation of Additively Manufactured
Ti-6Al1-4V Alloy

Wang Nan, Dai Guoqing, Chang Hui
(Nanjing Tech University, Nanjing 211816, China)

Abstract: Ti-6A1-4V alloy is widely used in aerospace, biomedical, and other fields due to its excellent specific strength, corrosion resistance, and
biocompatibility. However, rapid solidification and complex thermal cycling during additive manufacturing often lead to the formation of coarse
columnar f grains in titanium alloys, resulting in anisotropic mechanical properties and reduced fatigue performance. Achieving equiaxed
microstructure control is crucial for improving the comprehensive properties of additively manufactured titanium alloys. This work reviewed
recent advances in achieving equiaxed microstructures of Ti-6Al-4V (TC4) alloy through microalloying, composite fabrication, external field
assistance, and heat treatment. The influence mechanisms of a-stabilizing elements, f-stabilizing elements, external field-assisted techniques, and
heat treatment processes on the microstructure and mechanical properties of Ti-6Al-4V alloy were discussed. Furthermore, future research
directions were outlined, focusing on precise microstructure control, process parameter optimization, and the development of high-performance
titanium alloys. The aim of this work is to provide theoretical guidance and technical support for microstructure optimization and performance
enhancement of additively manufactured titanium alloys.
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