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Abstract: In this study, the effect of weld root gap on tensile shear strength in dual phase steel which
is one of popular Advanced High Strength Steels was investigated with base metal and overlap weld

specimens by gas metal arc welding. The result of tensile strength test shown the reduction of tensile

shear strength for overlap weld specimens compared to base metal specimen. And depends on the

increasing weld root gap length between upper and lower sheet, the ultimate tensile shear, yield strength

and strain rates were also decreased except to a case of 1.5 mm weld root gap specimen. The bending

occurred by the offset between center of specimen and upper & lower sheet center line during testing

until coincided all center lines of specimens, and then while necking on the heat affected zone the

specimens were separated with ductile fracture mode. At final fracture area of middle of surface, the

dimples and voids were inspected from all specimens.
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Table 1 Chemical Composition (%)

C Si Mn P S
0.0733 0.027 1.652 | 0.0267 | 0.0019

Fig. 1 Microstructure of Dual Phase Steel; white

phase : martensite, darker phase : ferrite

Table 2 Welding Condition

Current (A) 240
Voltage (V) 24
Speed (cm/min) 60
3 PHASE AC 200/220 V,
Input
50/60 Hz, 3 kVA
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Fig. 2 Shape and dimensions of the test specimen
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Fig. 3 Schematic diagram of cross section of 0 mm

gap overlap welding
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Fig. 4 Microhardness distribution on upper sheet of

0 mm root gap specimen
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Fig. 5 Stress-Strain curves of base metal and

overlap weld specimens
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- Lower side

Necking
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Bending

T Side

Fracture position - 1.5 gap
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y Y
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Fig. 6 Specimen after test ; (top) 0 mm overlap
weld specimen, (bottom) 1.5 mm root gap

specimen

Table 3 Results of tensile test for GMAW overlap

weld specimens

>
[oL:)
M

Specimen UTS YS EL Fractl.lre
(Mpa) (Mpa) (%) Location

r]i:f; 682 | 441 | 269 %e;;:

0 gap 556 227 8.2 Lower

0.5 gap 524 214 8.1 Lower
1.0 gap 517 202 7.8 Lower
1.5 gap 517 182 8.9 Upper

(c) 1.0 mm root gap

(d) 1.5 mm root gap
Fig. 7 SEM microphotographs for each root gap
length
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