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A Study on the Characteristics of the Galvalume Steel Sheet

S. K. Kim*, M. J. Kim**, E. C. Jeon***

ABSTRACT

The problem of autobody corrosion has been addressed over the past decade by the increasing use of zinc
and zinc alloy coated steels in automotive application. This paper describes the evaluation of formability,
weldability and painted corrosion performance of galvalume steel sheet. This paper presents an overview of
the program and some initial test results on the weldability, lifetime of the electrode tip shape of the spot
welding and corrosion protection. Galvalume steel sheet improved corrosion performance and spot weldabil-
ity of galvalume steel sheet was not changed under the influence of the variation of welding current. And
tip shape has influenced on the lifetime of tip for galvalume steel sheet

Key Words : Galvalume steel sheet(Z8H5 79), Weldability(£34)), Lifetime($%), Electrode tip shape
(234, Corrosion protection(3-21%4A}), Formability (4 843)
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Fig. 1 Size of specimen for experiment
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Table 1 Chemical compositions of strip (wt.%)

Material (o Si Mn Al Cu

SAE
1008

0.05 0.009 0.25 0.010 0.010

Table 2 Mechanical properties of strip

Tensile Yield

d .
Material strength strenght Ha(er;ss Elorzgga)tmn
(MPa) (MPa) A8
SAE
1008 71000 | 640.80 85.90 4.20

Fig. 2 Microstructure of cold rolled steel sheet (x 200)
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Fig. 3 The schematic experimental apparatus (Spec. 50kva,
0.4~ 1.6mm, 120~ 600kgf, water cooling)
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Fig. 4 Schematic diagram of galvalume manufacturing
process

Fig. 5 Photo. of exposure test

Table 3 Condition of electric resistance welding

Squeeze Initial Cooling Holding
time current time time
30 cycle 10 cycle 4 cycle 30 cycle
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Fig. 6 Shape of electrode tip
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a) Sheet thickness = 2.0
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b) Sheet thickness < 2.0

Fig.7 Specimen after twisting and separating test
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Fig. 8 Comparison of corrosion loss on the exposure time
(years)
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Fig. 9 Schematic diagram of corrosion mechanism for galval-
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(a) SEM

(b) Image ( X 200)

Fig. 10 Photograph for welding nugget part of galvalume
steel sheet
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Current value (kA)

Fig. 11 Comparison of tensile shearing strength on the
thickness (t=0.4mm)
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Fig. 12 Comparison of tensile shearing strength on the cur-
rent value (t=0.5mm)
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#2224 H15A AH7E (19989 79)
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Fig. 13 Comparison of tensile shearing strength on the cur-
rent value (t=1.0mm)
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Fig. 14 Comparison of tensile shearing strength on the cur-
rent value (t=1.1mm)
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Fig. 15 Comparison of tensile shearing strength on the cur-
rent value (t=1.5mm)
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Table 4 Condition of spot welding for the electrode lifetime test

Sheet R Tip
thickness Cu(r):r\(;nt Pr(ekssft;re tWek(:h:g) diameter
{mm) 9 Imets (mm)
0.6 11,000 160 10/60 5.0

A #3 A7t o] A3 Gt @

Table 4= A5 €9 ¥ v nE A3 &
o] 24& Jepd Aot} AS £ E vwd] 4 7
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Fig. 16 Comparison of electrode lifetime on the spot welding
number and tip shape



Table 5 Spot welding condition in the muffler of automobile

Thickness Current Pressure Welding Tip dia.
(mm} (A) (kgf) time(sec) (mm)
0.6 11,000 160 10/60 475
0.7 | 11,300 180 12/60 4.75
0.9 12,500 230 14/60 6.35
1.0 12,800 230 14/60 6.35
1.3 13,000 230 14/60 6.35
1.6 13,400 300 18/60 6.35

Fig. 17 Photo. of spot welded muffler
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