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Fig.1 Size and shape of specimen for local
tensile strain cracking test.

Table 1 Mechanical properties of base metals.

Tensile .
Materials strength Elongation Hardness
(MPa) (%) (HK0.05)
Ti-6Al-4V 1037 14 353
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Fig.2 Principle of crack test equipment.

Table 2 Cracking test conditions.

. Load Time
'Il\flst;tfs 0.5 (:Ilf ’\Eln) 2.5 ©)
Ti-6Al-4V 3.9,4.9,5.9 86400(24hr.)
Table 3 Laser welding conditions.
Laser output Q (W) 100, 200, 300, 400, 500
Pulse width PW  (ms) 2.5,5.0,7.5,10.0
Pulse frequency f (Hz) 20
Welding speed V. (mm/min) 600,1050
Gas flow | Assist Ga (¢/min) 30
rate Backing Gy (¢/min) 30
Table 4 Laser welding conditions.
Laser output Q (W) 400
Pulse width PW (ms) 5.0
Pulse frequency f (Hz) 20
Welding speed V (mm/min) 600,1050

Gas flow | Assist Ga  (¢/min) 0,10,30,50,70

0,10,30,50,70

rate Backing Gp (¢/min)
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Fig.3 Relation between welding conditions and bead
appearances.

Surface bead Penetration bead

WV=600mm/min

Y=1050mm/min

Welding direction 1mm
g —

Fig.4 Appearances of weld bead.
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Fig.5 Microstructures of fusion zone.
(Q=400W ,PW=5.0ms)
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Fig.6 Welding conditions indicating crack occurrence.
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Fig.7 Relation between crack length and welding conditions.
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Fig.10 Appearance of crack after cracking test.
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Fig.11 Classification of bead appearances.
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Fig.14 Appearances of weld bead. (Surface bead)
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Fig.15 Welding conditions indicating crack occurrence.
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