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Recent Trends of Welding Technology for Ti and Ti Alloys
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Table 1 Typical mechanical properties and physical properties of Ti and Ti alloys2)

Designation Pﬁzuﬁg;i?g; évtlfg:gltnlll Stililth nglr ikrll(;st;
Alloys Alloys
Alloy Type Alpha Alpha-Beta Alpha-Beta Beta
0.2% Proof Stress MPa 345 - 480 480 - 550 725 - 1000 1100 - 1400
Tensile Strength MPa 480 - 620 600 - 650 830 - 1100 1200 - 1500
Elongation % 20 - 25 15 -20 8-15 6-12
Tensile Modulus GPa 103 104 110 - 120 69 - 110
Torosion Modulus GPa 45 43 40 - 48 38 -45
Hardness HV 160 - 220 200 - 280 300 - 400 360 - 450
Density kg/1 4.51 4.48 - 4.51 4.43 - 4.60 4.81 - 4.93
Thermal Expansion 10-6/TC 8.9 8.3 8.9 72-95
Conductivity W/mK 22 8.0 6.7 6.3-176
Specific Heat J/kg/T 525 544 565 490 - 524
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Table 2 Weldability of the common ASTM grades®

Fig. 1 Color variation of GTAW weldment with
shielding gasZ)

ASTM Grades | Weldability Comments
1,2,34,7,11,12,13 Excellent C(?mmercially pure and low alloy grades
14,15,16,17,26,27 with minor additions of Pd, Ru, Mo etc

9,18,28 Excellent Ti-3A1-2.5V grades
5,23,24,29 Fair-good Ti~6A1-4V grades
21 Excellent Beta alloy
6.6ELI Good-excellent Ti-5A1-2.55n

Table 3 Weldability of selected non-ASTM Ti alloys?

Alloy Weldability Comments
Ti-6A1-28n-4Zr-2Mo Fair-good Common aerospace alpha& beta grade
Ti-6A1-2Sn-4Zr-6Mo Limited Aerospace alpha & beta grade

Beta III Excellent Beta alloy
Ti-15V-3A1-38n-3Cr Excellent Beta alloy
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Fig. 2 Weldment of various welding method (a)
Electron beam welding (b) Brazing (c)
Explosive welding (d) Spot welding
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