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Mechanical Properties of Electron Beam Welded Joint in Solution
Treated and Aged Ti-6Al-4V Alloy

Mitsutane FUJITA, Yoshikuni KAWABE and Hirosada IRIE

Synopsis :

The influence of the electron beam welding conditions on the mechanical properties of the welded joint
in a solution treated and aged Ti-6A1-4V alloy having a tensile strength of 115 kgf/mm? has been studied.

The strength of welded joint is equal to that of base metal below the welding heat input of 6 600 J/cm.
Above this heat input, the strength of the joint is lower than that of base metal, but the strength is not re-
duced lower than 110 kgf/mm? in the highest heat input studied. The decrease in the strength of the joint
is a result of the decrease of the strength of weld metal, which decreases gradually with the increase in the
heat input. As the heat input decreases, the toughness and ductility in weld metal slightly decrease, but
the fracture toughness is higher than that of base metal even in the lowest heat input studied. In con-
clusion, it was found that the solution treated and aged Ti-6A1-4V alloy had the good electron beam weld-

ability.
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Table 1. Chemical composition (wt%).

Al v Fe C N H (6]
6. 55 4,20 0.28 0. 005 0. 007 0. 0022 0.13

Table 2. Welding conditions.

Accelerating | Beam Welding Focus Welding*
No.[ Voltage Current | Speed Condition | Heat Input
(kV) (mA) (cm/min) (ap) (J/em)
1 400 300 4000
2 350 200 5250
— 50 1.0
3 220 100 Just 6 600
— ] Focus —
4 150 50 9000
5 40 100 20 12 000

* Welding heat input is calculated from beam power.
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Fig. 1. Dimension of (a) tensile and (b)
fracture toughness specimens.
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(a) Weld metal at 5250 ]/cm
(b) Weld metal at 9000]J/cm

Photo. 2. Comparison of microstructures of welded joint.
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Fig. 2. Transverse microhardness distribution of
welded joint at 5250 J/cm welding heat input.
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Fig. 3. Relation between microhardness in
welded metal, A region or B region in HAZ
and welding heat input.
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Fig. 4. Relation between tensile properties,
fracture toughness and welding heat input.
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Fig. 5. Relation between tensile strength in weld
metal and welding heat input.
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(a) Base metal
Photo. 3. Comparison of fractographs of tensile specimens.
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fatigue crack tip

(a) Base metal (b) Weld metal at 5250 /cm
(c) Weld metal at 9000J/cm

Photo. 4. Comparison of fractographs of
fracture toughness specimens.
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Fig. 6. Relation between tensile properties and
cooling rate from 1050°C.
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