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Fig.1 Original microstructure of welding samples
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Table 1 Heat treatments of samples before and after welding
treatment

No. State before welding treatment State after welding treatment

@ 760°C/1 h AC+540 ‘C/4h AC 700 C/2h AC
(@) 760 'C/1 h AC 540 C/4h AC
® R 760 C/1h AC+540 'C/4h AC
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ST 1250 MPa, ZEfE T 8% . K44 5 K H 700
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Table 2 Mechanical properties of the alloy after two heat treatment states

No. State before welding treatment

State after welding treatment

Rw/MPa  Ryoo/MPa A/% ZI% Failure

R-0 No heat treatment (NHT) 870 850 5.5 40

At welded joint

R
R+STA 760 ‘C/1 hAC+540 ‘C/4hAC 1260 1215 5.0 14 At welded joint
T- HT 2 4 . 4 A 1 joi
ST-0 760 ‘C/1 h AC N 85 845 7.0 5 tweded'Jomt
ST+A 540 C/4hAC 1285 1252 7.0 22 At matrix
STA-0 760 “C/1 h AC+540 “C/4 h AC E\IHT 862 858 6.0 40 At Welded'Jomt
STA+M 700 ‘C/2h AC 986 957 18.0 56 At matrix
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Fig.2 XRD patterns of welding joint zones of samples without

heat treatment
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Fig.3 Microstructures of the different samples without heat treatment: (a) R-0, (b) STA-0, and (c) STA-0
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Fig.4 EBSD images of sample R-0: (a) image of orientation, (b) high or low-angle boundaries, and (c) amount and distribution of a
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Fig.5 TEM images of inside grain (a), subgrain boundary (b) and SEM image of grain boundary (c) for sample R-0
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Fig.6 XRD patterns of welding joint zones after different heat

treatments
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Fig.7 SEM images of welding joint zones after different heat treatments: (a) R+STA, (b) ST+A, and (c) STA+M
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Fig.8 TEM images of welding joint zones after different heat treatments: (a) R+STA, (b) ST+A, and (¢) STA+M
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Fig.9 EBSD images of sample R+STA: (a) orientation, (b) high or low-angle boundaries, and (c) amount and distribution of a
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Effect of Heat Treatment on Microstructure and Mechanical Properties
of Ti-1300 Alloy by Electron Beam Weldment

Ma Quanl, Xin Shewei2, Song Kaiz, Zhou Wei2, Li Qianz, Mao Xiaonanz, Qin Shaojun1
(1. Baoji University of Arts and Sciences, Baoji 721004, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The microstructures and mechanical properties of electron beam weldment Ti-1300 alloy after or before different heat
treatments were investigated. The results indicate that the various heat treatments before welded treatment cause little effect on
microstructures and mechanical properties for different samples. The fusion zone microstructure of heat treatment (NHT) specimen after
welded treatment is mainly composed of columnar f grain and f subgrain with big size, and there is small amount of « phase distributing
at high-angle boundary in the fusion zone. The microstructure leads to low strength and elongation in comparison to matrix. For the
welded specimens after various heat treatments, the morphology and size of columnar £ grain or £ subgrain, and the distribution of a phase
during heat treatment can not be changed. However, the morphology, size and quantity of a phase can be adjusted for different heat
treatments, and determine the mechanical properties of weld joint zone. For the welded samples after annealing or aging treatment, o phase
shows high strengthening effect in comparison to matrix, which results in the failure occurrence in matrix.
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