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Influence of Hot Rolled Steel Surface Condition on Galvanizing Reaction

Kazumi Nisammura, Hisao Opasamva, Koji Kisuina and Masahiko Opa

Synopsis : The hot dip galvanizing mechanism of hot rolled Al killed steel sheets with various surface conditions were investigated.
It was found that various factors of steel surface conditions affected the galvanizing reaction. The appearance of Zn
coatings was improved in adequate pickling time. This pickling time affected the residual scale, smudge and surface
roughness. Surface roughness of hot rolled steel sheets varied with pickling time and pretreatment methods affected the
galvanizing reaction. The appearance and adhesion of Zn coating became better in a small range of surface roughness.
More ramarkable result was that reactivity of substrate in molten zinc depended on the pretreatment methods. Mechanical
polishing and skinpass rolling of steel sheets increased the reactivity of substrate in molten zinc more than just pickling
and electropolising. Increase of residual strain and stress on the steel surface by mechanical pretreatment was observed
by X-ray diffraction method. It seemed that active sites such as the lattice deffects of substrate increased by mechanical
pretreatments, and therefore Zn-Fe reaction increased.

Key words : hot dip galvanizing ; surface condition ; surface roughness ; residual strain ; residual stress ; mechanical polishing ; skinpass
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Table 1. Chemical composition of substrate (Mass %) .
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Fig.1. Effect of pickling time for hot rolled steel sheet
on the surface roughness. (Al-killed, 90°C 8%

HCI)
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Fig.2. Effect of pickling time on the surface appearance
and adhesion of Zn coatmg (Al-k, 159 H,+N,
550°C 30s, 0.29%Al, 450°C, 3s, 135+10g/rn2)
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Fig.3. Cross section of Zn coated layer formed on hot rolled steel sheets with the change of pickling time.
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Fig.4. Relationship between appearance of Zn coating
and surface roughness of substrate pre-treated by
various methods. (Al-k, 159% H,+ N, 550°C 30s,
0.296Al1, 450°C ,3s, 135+10g/m?)
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Fig.b. Effect of roughness of steel surface on galvaniz-

ing reaction with various grinding methods. (Al-
k, pickling 60s, 550°C, 30s, 0.29% Al, 450°C, 3s, 135=*
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Fig.6. Effect of grinding of steel surface on galvanizing
reaction with various grinding methods. (Al-k,
pickling 60s, 159% H,+ N, 550°C 30s 0.29% Al, 450°C
3s, 135+10g/m?)
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Fig.7. Effect of grinding methods on galvanizing reac-
tion. (Al-k, 0.2%Al, 450°C, 3s, 135+10g/m?)
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Fig.12. Effect of grinding on the residual stress of sur-
face of hot rolled steel after preheating. (Al-k,
pickling 90°C 8% HC], after heating 550°C, 30s)
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