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

Table 1 Mechanical properties of base metal.
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Fig.2 Fig.2 Principle of local tensile strain cracking test
equipment.
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Fig.3 Measuring positions of stress.
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Fig.4 Stress distributions on specimen.

Table 2 Laser welding conditions.

. 2.5, 5.0,
Pulse width PW(ms) 75 10.0
100 500
Laser output Q(W)
Ssteps
Pulse frequency f(Hz) 20
Welding speed V(mm/min) 600,1050
Tilt angle 0(deg.) 20
Gas flow | Assist Ga(f/min) 30
rate Backing  Gb(f/min) 30
_ 500, 666—5500— 0O O |
4000 X OO O {540 AOOO |
230 0000 1530 AOAA -
200 O O A A | 3200 A A A
8 S
100 A A s 100 A s
25 5 75 10 25 5 7.5 10

Pulse width / ms
(V=600mm/min)

Pulse width / ms
(V=1050mm/min)

Fig.5 Classification of bead appearances.
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Fig.6 Bead appearances of welded joint.
(Q=400W,PW=5.0ms)
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Fig.7 Macrostructures of welded joint.
(Q=400W,PW=5.0ms)
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Fig.8 Microstructures of welded joint.
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Fig.9 Hardness distributions of welded joint.
(Q=400W.PW=5.0ms)



_ 500 X X X | 5 50 X X X
< 400 XXX 5 400 XXX A
2..45kN Fig.11 3000 X X X X {§a0 O ]
Fig.4 g 20 O O 18 200 ]
3 3
100+ 8 100+ 8
25 5 7.5 10 25 5 7.5 10
Pulse width / ms Pulse width / ms
(V=600mm/min) (V=1050mm/min)
2.45kN Fig.10 Result of cracking test.(F=2.45kN)
350MPa ,
V=600mm/min
Q=200W
Fig.12
V=600mm/min
Q=400W
6)
V=1050mm/min
Q=300W
V=1050mm/min
Q=400W
elding direction 10mm
. Fig.11 Bead appearances of welded joint.
SEM Fig.13 (PW=5.0ms)
S0F ' I ] IV=600m'm/min ]
0O V=1050mm/min
c40F g
€
<30F -
2
o
=20+ -
&
©10F .
1988 pp.3-31
Sepold G., Juptner W., Teske K., Rothe - 0 ||
R.,Carstens F., Hot Crack Susceptibility apat | 218 3 8/88 2|8 88
during Laser Welding of Austenitic Steel, (W)_
Conference  Proceedings  Japan-German Puse Wl 2.5 5 75 10
Colloql_Jlum Welding Technologies  and Fig.12 Relation between crack length and welding
Economics, (1983),pp.173-182. conditions.
TIG
Az31

1999  pp.595-599.

1983  pp-9-10.
2003  pp-1012.
M_J.Donachie,Jr, 300um
1993 pp.163. Fig.13 Microfractographs of cracked specimen.

(V=600mm/min,Q=400W, PW=5.0ms)



