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Weld Cracking and Solidification Behavior of Titanium Alloys
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AVEETIE, BETEOHEDEN =, BERAIEEROR VBB THRYT 5. —7#, Ti6A-6V-2SnaERk
UTi-15V-3A3Cr-3SnS 2 Tld, BETEDOIEIEBWVCY, BETROBEBNILEORZEN VL, BEEER
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Abstract

The weld solidification cracking behavior of three different Ti-alloys was investigated using Trans-
Varestraint test. Ti-6A1-4V weld metal did not crack up to 8.3% augmented strain, while cracking was
significant over 0.5% augmented strain in Ti-6A1-6V-2Sn and Ti-15V-3A1-3Cr-3Sn weld metal. Marked
microsegregation of V, Fe, Cr and/or Cu to dendrite boundaries of each solidification microstructure
was confirmed by the tin-quenching method. The diffusion rate of the solute elements in Ti-6Al-6V-2Sn
and Ti-15V-3A1-3Cr-3Sn alloys was one order of magnitude smaller than that in Ti-6Al-4V alloy.
Microsegregation that occurred in Ti-6A1-6V-2Sn and Ti-15V-3A1-3Cr-3Sn welds during solidification
was very noticeable due to the much smaller back-diffusion of solute elements in the solid. As conse-
quence of microsegregation, the solidification temperature range of the two alloys would be great, thus
forming a residual low-melting liquid film, that resulted in cracks.
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Alloy Al| V |Sn|Cr|Cu|Fe| O | N
Ti-6Al-4V 6.46(4.22| - - 10.2210.12{0.01
Ti-6Al-6V-2Sn 547(5.70(1.96| - |0.75/0.75/0.18|0.01
Ti-15V-3Al-3Cr-3Sn{2.90(15.30/2.983.03| - [0.21[0.13(0.01

C H Ti
0.01{0.0011 | Bal.
0.010.0019 Bal.
0.01(0.0078 | Bal.
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RS DTN EIZEABETH 5.
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(Wt%)
Alloy Location Al{ V {CriSn| Ti
Ti-6Al-6V-2Sn Solidification 8.80/6.71 | - |0.08/84.41
cracking surface
Ductile 9.02/ 5.78 | - 10.30{84.90
fractured surface
Ti-15V-3Al-3Cr-3Sn [Solidification 4.52(20.333.69|2.3569.11
cracking surface
Ductile 5.83/16.60{2.502.90{72.17
fractured surface
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