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Tablel Chemical composition of as-received SP700
titanium alloy (/%)

Al \4 Fe Mo O C N H

432 3.04 1.83 2.06 0.13642 0.017 0.018 0.00153
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Fig.1 SEM image of as-received SP700 titanium alloy
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Fig.2 Weld cross-section of laser welding SP700 titanium

alloy (a) and weld microstructure (b)
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Table 2 Max. pressure and deformation height of SP700
titanium cone

No Deformation Max. gas Final height/
) temperature/ 'C pressure/MPa mm
LWAL1 775 1.0 66
LWA2 800 0.8 75
LWA3 775 0.82 62
BMA1 775 0.8 55
BMA2 800 0.6 55
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Fig.3 Cone features of SP700 titanium alloy: (a) LWAL,
(b) LWA2, (c) LWA3, and (d) BMA2
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Fig.4 Microstructures under different deformation conditions: (a) macroscopic image of LWAlwelding, (b) microstructure of LWA Iwelding,

(c) LWA1 boundary microstructure between welding and heat effected zone, (d) microstructure of LWA1 BM zone, (e) microstructure

of LWAZ2 heat affected zone, and (f) macroscopic image of LWA3 welding
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Fig.7 Structure of box part under different deformation conditions: (a) macroscopic image of LWA Iwelding, (b) microstructure of LWA2

welding, (¢) boundary microstructure between welding and base material of LWA2, and (d) microstructure of LWA3 welding



o5 8 1

THIZASSR . MOGIREE Ti-4.5A1-3V-2Fe-2Mo & 4 (M B i B 40 23 % PEfE

* 2559 -

EHT = 15,00 kV Signal A= SE2

Date 20 Aug 2016 [ Signal A = SE2
WD=268mm Mag= 600X Time 16/54:06 [l WD=2686mm Mag = 600 X

2016
Time 116:35:43

8 EEULBLA T T3
Fig.8 Morphologies of RT tensile fracture: (a) LWATL, (b) LWA2, and (c) LWA3
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Superplastic Deformation Microstructure and Property
of Laser Welded Ti-4.5A1-3V-2Fe-2Mo Alloy
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Abstract: The superplastic forming ability, microstructure evolution and tensile property of fiber laser welding SP700 titanium alloy after
superplastic forming (SPF) were investigated. Results indicate that when deformed at 800 °C, the cone part has better superplasticity with
the welding direction parallel to the rolling direction of base material. Its max. pressure is 0.8 MPa and the cone height is 75 mm, which is
20 mm higher than that of base material. With the increase of deformation, the coarse columnar grains and weld undercut are eliminated
gradually and the grains are comparably fine. With about 33% deformation reduction, the tensile strength of materials with two welding
directions all decreases, and tensile strength of the specimen formed at 775 °C with welding direction parallel to the rolling direction only
decreases by 2.2%. The fracture positions are all on the base material for the cone part and tensile specimen.
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