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A study of the effects of laser irradiation and localized carburizing treatment
on the fatigue strength improvement of welded joints.

by Kazutaka TERATSUJI, Tomoya UCHIMURA, Koji GOTOH
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Table 1 Welding conditions.

Travel Distance of Torch Torch Wi Gas
rave ire
Current | Voltage d wire aiming | direction | elevation tensi mass Welding Shield
spee extension
[A] [V] P ) point angle angle flow consumables gas
[cm/min] [mm] .
[mm] [deg.] [deg.] [L/min]
MX-200 CO
220 36 38 0 0 40 20 20 © ?
1.4)
12 mm
‘9(\6*@ ~ Torc,hiang\e F 3
0‘.’ Q“} 4 Welding direction 150 mm
s orcl —
di} )\ :Ievlzlion h 4
' e 200 mm |
Distance of arc torch aiming : <t L=
point and welding line 300 mm

Fig. 1 Definition of arc welding condition. Fig. 2 Dimension of specimens used.




Table 2 Laser irradiation conditions.

Laser Defocus Travel Paste . Gas
: Paste ; Laser angle Shield mass
ID. | power | distance speed ) thickness
. (C:Si:H»0) [deg] gas flow
[kW] [mm] [mm/min] [mm] .
[L/min]
1 " None
2 0.3 L head CO;
3 (Laser ?a MAG
1.5 -5 120 10:20:14 angle with 20
4 . None
P 0.5 horizonal: co
' LHA) .
6 MAG

()ID.1 (b)ID.2

(d)ID.4 (e)ID.5
Fig. 3 Cross-sectional observation.
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Table 3 Laser irradiation conditions.

Plate

D

D Laser power | Defocus distance | Travel speed Paste Thickness of paste | Shield | Laser angle
' [kW] [mm] [mm/min] (C:Si:H,0) [mm] gas [deg]
None
1 None None None None None None
(As-welded)
2 None None None
1.5 -5 120 45 (LHA)
3 10:20:14 0.3 MAG
t12 mm
r/’ 142.8 mm hc:j
Toe radius A/374 mm

Fig. 5 Specimen geometry used.
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Fig. 6 Measuring location of Vickers’ hardness test. ~ Fig. 7 Support points for 4-points bending fatigue test.
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Fig. 8 Result of fatigue test.

Fig. 9 Measured residual
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Fig. 10 Measured Vickers hardness



distributions. distributions.
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Fig. 11 Flank angle. Fig. 12 Weld toe radius. Fig. 13 Stress concentration factor
(Ko).
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K;: Stress concentration factor, ¢ : Thickness of main plate, #, : Thickness of vertical plate,
h : Leg length of vertical plate, 4, : Leg length of main plate side, € : Flank angle, p : Weld toe radius.
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