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A Studv on Mechanical Properties of

Galvanized Steel Plate

Jong Won Jung, Chang Sup Kwak,
Chong Sooi Choi

- ABSTRACT

Mechanical properties of galvanized steel produced by dipping into molten zinc bath were mvestigated

The growth rate equation of Fe-Zn alloy laver was represented by.x = X/%, and hence the growth of alloy layer
wag considered to be controlled by diffusion process. The constituyent of allcy layer formed on the steel surface was
identified to be intermetallic compound of FezZnyg and FeZnyg.

The uitimate tensile sirength and elongation of gaivanized stecl showed a nearly constant value at the thickness
below about 30um, and both properties decreased with increasing thickress above about 304m.

In the case of galvanized steel with a great thickness of alloy layer, crack was formed below yield point of base
metal, which is considered to be attributed to the alloy layer failure,
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Table 1. Chemical compesition of
the steel used
p
KsD o ijMnt P { S [Cu|Fe
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Table 2. Chemical compasition of the
zinc  used.
7n | Po | Fe ‘ca Sn
Zint
99.97{ 0.02 | 0.01 \&005 —
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Fig. 1. Shape and dimension of the
specimen for tensile test
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Fig. 2. The process of galvanizing
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Fig. 3. Fe-Zn equilibrium phase diagram

Fig. 4. Schematic illustration for the constituent of
alioy layer formed at 465°C, being supposed
from FeZn equilibrium phase diagram.
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Fig. 5. Relation between dipping time 2nd depth of
alloy layer for hot-dip galvanized steel, at
465°C.
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Photol, Microstructure of galvanized layer produced
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Fig. 6. Relation between thickness of alloy layer and

square root of time

3-3. JlAA 4z
SEol 2S5 A rlAA dae §3Z9

Follel oishe] zZAGE AHE Figd ¥ Fig.8
2 7,
1 T i §
54 b -

UTS Kg/mnt)

Depth{um)

Fig. 7. Relation between tensile strength and depth
of alloy layer for the galvanized steel

Elongation (%!}
=

e
o

Depth {lam}

Fig. 8. Relation between elongatior and depth of
alloy layer for the galvanized steel

Fig.T % Fig.8eia nE akg} go], g3
8 FAzb ok 30 pmx| ZFrlslelE ol A9}



158

Age AL HEEHA g o AE F

e AT

metvh SAlh o 0emol e g EHrlEd 1%
ZE ot A2 JH*‘ o] <halgsh o %U—i'; T

22 gfollERE AdTuE
Lol 30pmolskE AR ek
W Fig.0E shaE glgAdEe

mAAoz veml Aol

185% & Agel AF+H ot
=]

nemto:

G: 28% b 2 Y o 12%
30 um 60 um 120 um
[Elengation ' Depthl

'Fig. 9, Schematic representation of
fracture appearance of tensile specimen.

- ok 30 pmolAe® Fuow o]
B4R A%l THY s olgk gl
= 9

1oAY kel BAees A 4o
sHE AT (A D shhel Thestmn, A
slimddtel A4 olgdEs gl FAL
i kA =g

@ #H4ed FEEe aATge oldzhwels
A4 Er] s, o] PEEe
ol Notch E3beg Fr] & Foll ol Fo] 2e] A
FA A Al Ee]  Crack WRAS ATl AT
ol olel§l Crack A% :
2ol TSR ZA mE

¥ig 10,112 eEEe] Fujrzl 60Mmel 110#m

P yhie

T ouke ol EAlEY Load-Strain =412 vhuh

Aojek, aEoiA Bi wpel zro] @h-EiRo] Ful
& ale A EEY 9 ol Crackel i
Holon oF 22 ol

Load

e

2o

Strain

Fig. 10. Load-strain curve of galvanized steel with an
alloy layer of 60 tm (6 min)
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Fig. 11. Loead-strain curve of galvanized steel with an
alloy layer of 110 tm (20 min)
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