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Abstract

In this paper concentrate on the comparison of the thermal and mechanical characteristics in Butt joint
of ship structure AH32 steel by wusing hybrid welding and conventional SAW. For this purpose,
fundamental welding phenomena of hybrid process using CO; Laser and MIG is investigated by the
experiments and characteristics of thermal and welding residual stress distribution of welded joint in SAW
and hybrid welding are understood from the result of FE numerical simulation and experimental values.
From the result of this study, it is understood that Laser-MIG hybrid welding have high potential, make
substantial saving of time and manufacturing cost and may proves its self robust in the butt joining of
thick AH32 steel ship structural plate in the near future.
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Fig. 1 Specimen size & cross section for SAW
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Fig. 2 Welding system & cross section for
hybrid welding

Table 2 Hybrid welding éondition

Item Welding condition
COz Laser power (KW) 12
Wire Type AWS A5.18 ER70S-G
Voltage (V) 29
MIG Current (A) 300
CTWD {(mm) 20
Wire feeding speed 9.9
(mm/min)
Welding speed (mm/min) 800
Interspacing {mm) 4
Gap (mm) 0
Shielding gas He80%, Ar8%, C0:12%
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Fig. 3 Temperature dependency of material property
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Fig. 6 Measurement of residual stress by X-ray
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G - Gage length : 25.020.08mm

W - Width : 6.25+0.05mm

T - Thickness : 6mm

R - Radius of fillet, min @ 6mm

L - Over-all length, min : 100mm

A - Length of reduced section, min : 32mm

B - Length of grip section, min : 32mm

C - Width of grip section, approximate :

(a) Specimen of tensile test (ASTM A370)
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T : Original thickness of specimen
W : 35mm over
L : 250mm over

(b) Specimen of bending test (KSB0803)
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(c) Specimen of impact test (KSB0821)

Fig. 7 Schematic specimen for experiments
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