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Microstructures and Properties of Laser Welded Ti, AlNb-Based Alloy
Joints Under Different Heat Treatment States
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" China Petroleum & Chemical Corporation, Gas Company, Beijing 100029, China;
? State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology,
Harbin, Heilongjiang 150001, China

Abstract The microstructures and mechanical properties of laser welded Ti-22Al-27Nb alloy sheet joints are
investigated under hot rolling, heat treatment of 1080 ‘C /40 min/water-cooling ( HT1), and heat treatment of
980 °‘C /3 h/oil-cooling (HT2). The well-formed welds are obtained with the process parameters of laser power of
1500 W and welding speed of 1 m/min. The microstructures of hot rolled, HT1 and HT2 sheet joints are B2+ O
a; phase, B2 phase, and B2 + O + a, phase, respectively. From the fusion line to the base metal, the
microstructures of heat affected zones for hot rolled and HT2 sheet joints are the B2, B2+ a,, and B2+ O+ a, phase
zones, respectively, however, those of HT1 sheet joints are only single B2 phase. The tensile strengths of hot rolled
sheet joints at room temperature and 650 ‘C are 1023 MPa and 675 MPa, and the elongations are 5.48% and
2.56%, respectively. In contrast, the tensile strength of HT2 sheet joints are 860 MPa and 680 MPa, and the
elongations are 7.04% and 4.97%, respectively.
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Table 1 Chemical compositions of Ti-22A1-27Nb alloy

(mass fraction, %)

Element Al Nb AV O N H Ti
Content 10.62 45.22 5.42 <C0.08 <<0.02 <<0.01 Bal.

Bl 1 Ti-22Al27Nb & WHMMHAR . (D@ HHMUNHS;(b) SEMH
Fig. 1 Microstructure of Ti-22A1-27Nb alloy. (a) Metallographic microstructure; (b) SEM image
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Fig. 2 Size of tensile specimen. (a) Room temperature; (b) 650 C

3 LR HIE

3.1 RESWELIEEESLAR

Ti-22 A1-27Nb & 4 1Y AL H AR b 19 41 2UF7 A
B2 A1, O M Hl o, A1 3 AN [E BYAHZE A . Ti-22A1-
27Nb & 4 WO R 42 200 P — 1) B2 AL W
BEBAHMIEHE AT B2 X, i THOBE %
J25 L B ¥ 05 B TT ) 500 K/s DL D9 R
HH R B T B2 A O AR o M FEAE R
I B2 A AR B B RIS AR RE S A
R A HIR 5, 5 BB 1 fORE DR o B 1 B 2 45
A AL ] G R, L 3 B

direction of
columnar growth

&3 BEL I AR A OGRS R
Fig. 3 Microstructure of laser welded sheet joint

under hot rolling
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Fig. 4 Microstructure of heat affected zone of laser welded sheet joint under hot rolling. (a) Macrostructure of heat

affected zone; (b) zone away from fusion zone (A zone); (c¢) middle zone (B zone); (d) zone close to fusion zone (C zone)
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Fig. 5 Microstructure of HT1 sheet Fig. 6 Microstructure of heat affected zone of HT1 sheet
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Fig. 7 Microstructure of weld of HT1 sheet. (a) Metallographic microstructure; (b) SEM image
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Fig. 8 Microstructure of HT2 sheet. (a) Grain boundary; (b) within grains
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Fig. 9 Microstructure of heat affected zone of HT2 sheet
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Fig. 10 Microstructure of weld of HT2 sheet
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Fig. 11 Mechanical properties at room temperature of

laser welded sheet joints under different states
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Fig. 12 Tensile curves at room temperature of laser

welded sheet joints under different states
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Fig. 13 Mechanical properties at 650 ‘C of laser welded

sheet joints under different states
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Fig. 14 Tensile curves at 650 °C of laser welded sheet
joints under different states
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