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Influence of Steel Sheet Mechanical Properties and Weld Metal
Microstructure on Joint Strength of the Dissimilar-Metal Joining Method
“Element Arc Spot Welding”

Tatsuro OSHIDA - Dr. Yoichiro SHIMODA - Dr. Reiichi SUZUKI
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Abstract

The application of dissimilar material joining methods to ultra-high tensile strength steel sheets exceeding 1,000 MPa
is not fully established, and various issues can arise with the increase in tensile strength of the steel sheet. In
the element arc spot welding (EASW) method, using filler metal for high-strength steel sheets causes a decrease
in the joint’s peel strength as the strength of the steel sheets increases. It is believed that this is due to the low
toughness of the heat-affected zone and the weld metal. To address this issue, the authors have investigated the
possibility of improving the toughness of the weld metal and have found that in EASW joints that use 1,500 MPa
class high-strength steel sheets, the peel strength can be improved by using a nickel filler and austenitic stainless

steel filler metal, while controlling the weld metal near the bond to have an austenite structure.
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Table 1 Strength grade and carbon content of lower sheet

Strength grade . Carbon content
(ﬁp a% Plating (mass%)
590 Galvannealed 0.06
980 Galvannealed 0.09
1,180 Galvannealed 0.13
1,500 - 0.39

#11.0
$69
$4.9
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Unit: mm
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Fig.2 Schematic diagram of element and dimensions
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Table 2 Welding conditions

Shielding gas 100%CO, , 25L/min
Welding current 130~150 A
Welding voltage 23~25V

Welding time 0.7 sec

Extension 15 mm
Mode Wire feed control
Welding position Flat
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Fig.5 Appearance of 590 joint and cross-sectional macro photos of each joint
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Fig.6 Cross-sectional macro photos of joint after tensile shear test and cross tensile test,
and schematic diagrams of test piece and cracks in steel sheet joint after fracture
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Table 3 Welding wires Japan industry standard number and
chemical compositions
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(,'req: %Cr + %Mo + 1.5 X %Si
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Table 4 Welding conditions
Shield gas 100%CO,, 25L/min
Welding current 110~150 A
Welding voltage 21~27V
Welding time 0.7~0.8sec !
Extension 15 mm W4 joint W5 joint
Mode Wire feed control 9 KRET-OWrim~ 7 05
Welding position Flat Fig.9 Cross-sectional macro photos of each joint
I W2 joint W3 joint W4 joint W5 joint

Tensile shear test

Cross tensile test

(a) Cross-sectional macro photos
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(b) Test piece after fracture
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Fig.10 Cross-sectional macro photos of joint after tensile shear test and cross tensile test,
and schematic diagrams of the test piece and cracks in steel sheet of joint after fracture
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