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Effects of Temperature and Water Immersion on Strength Properties
of Spot Welded Zincked Steel Plates
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Abstract

A spot welded structures have an influence on a diverse climatic situation, for instance temperature,
humidity and precipitation. In addition factors of environmental pollution such as acid rain, that courses
corrosion, have the tendency to increase. But spot welded structures strength is affected by humidity
and environment temperature. Therefore, it is important to evaluate effect of temperature and water
immersion on strength properties of spot welded part. In this study, the strength distribution of spot
welded plates is evalvated the environmental temperature of zinc coated steel plates. Test is conducted
with welded part immersed in distilled and synthetic sea water. Specimens are immersed into water for
10, 100, 500 and 1000 hours to evaluate the effects of water immersion time on tensile-shear strength
under the conditions of -40, 0, 20 and 50C. From this result, spot welded specimens with 5 mm
clearance have lower tensile-shear strength in the distilled water or synthetic sea water than without
clearance. And they have lower tensile-shear strength under -40°C and over 50T.
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Table 1 Chemical composition of zincked steel sheet
Chemical composition(wt.%) Coating weight(g/m’)
C Si Mn P S Fe outer side inner side
0.0035 0.005 0.08 0.012 0.007 bal. 185 18.2
Table 2 Mechanical properties and thickness of zincked steel sheet
Mechanical properties
N ; Thickness(mm)
Tensile strength(kgf/m") Yield strength(kgf/m") Elongation(%)
31.0 18.5 50 1.2

Table 3 Spot welding conditions

Electrode | Welding current | Electrode force | Clearance | Nugget diameter Common condition
kA) (kgf) (mm) (mm)
0 6.6 Squeeze time : 30 cycles
Cr-Cu 10 240 3 6.5 Welding time : 12 cycles
Holding time : 10 cycles
5 6.2 Cooling water : 6 £ /min
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Table 4 Composition of synthetic sea water

Composition Quantity(g)
NaCl 254.34
MgCl; - 6H;0 111.11
Na;S04 40.94
CaCl, 11.58
KC1 6.95
NaHCO; 2,01
KBr 1.01
StCl; - 6H,0 0.42
H;BO; 0.27
NaF 0.03
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Fig. 1 Configuration of tensile shear test specimen

O [e]
Opg o
O 4 e}
Q [e] henlmocouple
o] [}
O Q
_g_g O Dry ice
D 4

¥

Fig. 2 Apparatus for estimating fracture properties
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Fig. 3 Apparatus for estimating fracture properties
at high temperature (50C)
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Fig. 9 Photographs of fractured specimens with various immersion time in synthetic sea water
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