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Mechanical properties of TA15 titanium alloy weld-joints by
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Abstract: The embedded electron beam welding is a process that inserts transition metals to accomplish the electron

beam welding. It changes alloy composition of welds and controls the uniformity of alloy composition, thus improves the

mechanical properties of TA15 titanium alloy electron beam welded joint. The welded joint strength is almost the same as

that of base metal. The impact toughness is improved by 50% as compared with the traditional electron beam welding,

and the dispersion of fatigue life prediction of weld-joints decreases significantly.
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Tablel  Chemical compositions of materials (mass fraction, %)
Al Zr Mo \% Ti Fe Si C N H (0]
TA15 55-7.0 1.5-2.5 0.5-2.0 0.8-2.5 =0.25 =0.15 =0.10 =0.05 =0.015 =0.15 0.30
TA1 - - - - =0.25 - =0.10 =0.03 =0.015 =0.20 0.40
2
Table 2 Welding parameters
/mA .
/k /mA / .
v o (mm-min ") /Hz X ) Y )
140 40 310 400 150 40 40
3
Table 3 Tensile properties of electron beam weld joint
/MPa /MPa 1% 1%
963.57 916.71 13.02 36.07
976.43 913.57 14.91 35.2
4
Table 4 Impact toughness of welds (J/cm?)
259 19.4 26.4 20.4 17.9 18.8 20.5 21.33 10.00
34.6 38.5 334 33.0 33.7 33.0 359 34.59 3.47
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Table 5 Fatigue properties of embedded joints
62.17% Pl P2
TAIS 1 7.522 778 743 7.633 950314
2 - 7.327 386 243
3 - 7.451 125 534
4 7.510 649 471 6.910 052 638
5 7.273 716 967 6.915 128 033
: 6 7.192 257 300 6.480 044 562
7 7.296 819 966 -
7.359 244 489 7.119 614 554
0.148 965 952 0.427 174 575
0.020 242 017 0.059 999 677
(P1 ) 1.476x10°
(P2 ) 1.264x10°
16.7% 2
P1 n=5 P2 n=6
95% P1 P2 ( )
P1(1.31x10° 1.89x10% P2(7.89x10°
1.94x10° Pl
P2
P2 Pl
65.32% 5
22
201 ’
1
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5 Fig.2 Fatigue life of electron beam joints
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