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Electron beam weldability of titanium alloy
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ABSTRACT

Electron beam weldability was investigated for 1mm thick cold rolled sheets of commercially
pure grade titanium and Ti-6Al-4V alloy.

Accelerating voltage of 40kV, beam current of 6mA, and weld speed of 0.8m/min was used and
focal position of focused electron beam was just on the surface of workpiece.

Microstructure of weld metal, the heat affected zone and base metal was observed using optical
microscope. Vickers hardness was measured across the welds and the transverse tensile test was
carricd out. Hydroformability test was also camried out for the butt welded coupons of
commercially pure grade titanium.

For the electron beam welded C - P Ti, the avcrage grain size was equiaxed a (15~25um) for
base metal, coarse equiaxed @ (80~200um) for weld metal and annealed and enlarged grain(40~120
um) for the HAZ. The vickers hardness of C - P Ti was 180~200Hv for base metal, and 160~
180Hv for the weld metal and the HAZ.

For the electron beam welded Ti-6A1-4V alloy, the vickers hardness was 360Hv for the base
metal, abd 400~425Hv for the weld metal and the HAZ.

All the failure occurred at the base metal, when the transverse weld tensile test was carried out
for both electron beam welded C - P Ti and Ti-6Al-4V alloy.

The formability of electron beam welded C - P Ti was decreased compared with that of C - P
Ti base alloy.
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Table 1 Chemical composition of C- P Ti & Ti-6Al-4V
alloy

Materials C Fe N (0] H Al
C-P Ti |008]025]003]0.1810.015 -
Ti-6Al1-4V | 0.02 | 0.18 | 0.01 | 0.18 |0.0085] 6.33

. . |Residuals|Residuals
Materials | V Y Ti each total
C-PTi - - Bal. - -
Ti-6Al-4V [ 42016001 |Bal.| €&l a4

C - P Ti 3 Ti-6Al4V TFE 126mm *x50mm
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Table 2 Electron beam welding condition

Accelerating| Beam Weld
voltage current speed ggi(t:ia;n \?’}f:;lr‘gn
(kV) (mA) | (mm/min) | P
40 6 800 S 1.5x10°

Journal of KSLP, Vol. 10, No. 4, December 2007

F8FY - e

a2z F 3%9 &4 FEZ A stdle
g, C-P Ti, Ti-6Al4V 37 5% 429
44 FZ3 C- P Ti%} Ti-6Al4V FF9 o|F
Ao & FES AR Stk E AUALT
A AEE Y= 100mm x200mm x1mm
Qg T Wyes Fusly Y §4=4

oM &t

22 TlHZE B2 @ 7|AH 54

A ggo] B C - P Tid} Ti-6Al-4V 3
oA Aol 7AA B4 wiAizATe
TAE gobi7] 3 ALFL AT B3k
o2 AFAHE ARt vAzE] g HE Al
HdHEE ARSI dup Fo C- P Tie $57
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Fig. 1 Microstructure of EB welded joint.

1) C-P Ti welded 3) C+- P Ti weld metal b) C- P
Ti HAZ ¢) C- P Ti base metal

2) Ti-6Al-4V welded a) Ti-6Al1-4V weld metal b)
Ti-6Al-4V HAZ c) Ti-6Al-4V base metal

3) C-P Ti & Ti-6Al-4V dissimilar welded a) weld
metal
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Fig. 2 Electron probe micro analysis for C- P Ti &
Ti-6Al-4V dissimilar welded.
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Fig. 3 Distribution of vickers hardness for C- P Ti,
Ti-6Al-4V alloy, dissimilar welded.
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Fig. 4 Appearance after tensile test samples.
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Fig. S Comparison of tensile results of C- P Ti &
Ti-6A1-4V alloy.

Fig. 6 Failure modes in formability test of electron
beam welded C - P Ti coupon.
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Fig. 7 Formability test result.
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