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Alloying Behavior of Galvannealed Steel Sheets

Synopsis:

Yoshikuni TOKUNAGA and Masato YAMADA

For galvannealed steel sheets, the properties such as adherence of coated layer depend upon the degree

of alloying with base steel.

It is necessary to know the moment of alloying of zinc surface in order to control the degree of alloying.
That moment was detected in the laboratory by measuring the irregular reflection intensity and the

emittance during galvannealing of the specimen.

The behavior of irregular reflection intensity generally corresponds to the change of the surface roughness
{(Rmax) during the course of alloying. On the other hand, the emittance increases mainly when the liquid

of zinc on the very surface of the coating changes to the crystalline solid such as { or §, phase.

of the former precedes the latter.
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Table 1. Chemical compositions, galvanizing con-
ditions and mechanical properties of the specimen.

Thickness Chemical Compositions  {wt.%)
{(mm) C Si Mn P S Al N Nb

1 56 |0058/0015|0.290059(0.006/0.042/0.005/0.058

Galvanizing Condisions Mechanical Properties
Coating weight (3/m?)] Al content (%)|YP(Kgf/mnf)| TS (kat/mnf)E1(%)
60 /60 0.15 33.0 47.0 133.0

fBfn 58 £ 4 AASHEAS CHRE BM 559 £1 1 23 8% (Received Jan. 23, 1984)
* WA ARMSEGR)AEREMRPIZEEM (Nagoya Technical Research Laboratories, Nippon Steel

Corp., 5-3 Tokai-cho Tokai 476)
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Fig. 1. Schematic diagram of experiments.
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Fig. 2. Behavior of temperature, radiant energy
and emittance during galvannealing experiment at
450°C.
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Fig. 3. Behavior of emittance, reflection intensity
and surface roughness during galvannealing at
550°C.
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Fig. 4. Behavior of emittance, reflection intensity
and surface roughness during galvannealing at
450°C.
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Photo. 2. Scanning electron micrographs showing a surface of the specimens cooled after

heating for a specified time in the figure in Photo. 1.

dicates the waving surface of liquid zinc.)
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Photo. 3. Photomicrogragh showing a
crosssection of a coated layer of the
specimen galvannealed nearly for the
same time as “C” in the figure in

Photo. 1.
(“O” : The protuberance of a coated
layer.) (“] ” : The hollow a of coated

layer.)
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Photo. 4. Another photomicrogragh showing
a crosssection of a coated layer of the same
specimen as in Photo. 3.
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