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Table 1 Mechanical properties of base metal.

Tensile 0.2% proof Elongation Hardness
strength stress
(MPa) (MPa) (%) (HKO0.05)
706 573 27 248
Table 2 Welding conditions.
LASER output Q (W) | 350,400,450
Pulse width PW (ms) 5,10
Pulse frequency f (Hz) 20
Welding speed V  (mm/min) | 450~1050
Gas Assist Ga (¢/ min) 30
flow rate Backing Gb (¢/ min) 30
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Fig.1 Sampling position , shape and size of

tear test specimen.

Rolling direction

Tear toughness of pulsed YAG laser butt welded joint of pure titanium sheet.
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Fig.3 Load-displacement curves of tear test.
Fig.3 (Q=350W , PW=5ms)
350
Ei I B : PW=5ms
300 W PW=10ms [|
Ep Ep i
. 250F =
L I
200 =
UEp £
& 150 =
] L
100 -
Ep Ei S0r ]
0
Weldng | o o o o @|lo o o Z|lo o 3
speed | 2 3 2 8§ 28R § 9|R & S
(mm/min) - - - B.M
Laser '
output 350 400 450
(W)

Fig.4 Unit propagation energies (UEp).
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Fig.5 Bead appearances of welded joint.
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Fig.6 Macrostructures of tear tested specimens.
(Q=350wW)
Table 3 Relation between welding condition and grain size.(um)
PW=5ms PW=10ms
Base metal 21
V=450mm/min 157 146
V=1050mm/min 100 89

V=450mm/min  V=1050mm/min Base metal

Type A Type D

Fig.7 Microfractographs of tear tested specimens.
(Q=350W , PW=5ms)
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Fig.9 Unit propagation energies (UEp)
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Fig.10 Macrostructures of tear tested specimens.
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