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The phases and microstructure of the alloy layer formed during hot dipping of carbon steels in molten Zn-Al bath
were investigated. Pure iron, 0.29%C and 0.82%C steels and 2.45%C cast iron were used. A plate shape specimen of
300 «m in thickness was firstly hot dipped in a molten Zn bath for 3 s and then hot dipped in a molten Zn-6mass% Al alloy

bath for certain times, and quenched with water.

a SEM, and change in thickness of the specimen was measured by using a laser microscope.

The microstructure of the quenched specimen was observed by using

The pure iron specimen

was entirely changed to an intermetallic compound of Fe,Al;(Zn) phase after 1.2ks hot dipping. The thickness of

0.2%C steel specimen was decreased linearly with the dipping time after an early non-reaction period, and 2/3 of the

specimen was changed to the Fe,Al; (Zn) phase after 3.6 ks hot dipping.

It was observed that primarily precipitated

ferrite phase preferentially reacted and pearlite structure scarcely reacted. The reacted thickness of the 0.82%C steel

and cast iron specimens were only several ym after 86.4 Ks hot dipping.
with Al and an AlL;C, phase was formed. The growth of the alloy layer was restricted by the Al;C, phase.

In the cast iron specimen, cementite reacted

A

heat-treated 0.2%C steel specimen with sorbite structure also exhibited the same low reaction behavior as the 0.829%

C steel due to homogenized ferrite+cementite structure.
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Table1l Chemical composition of specimen.
(mass%)
C Si Mn Cu P S o Ni Fe
pure iron 0.004 0.0001 0.0006 0.002 0.0004 0.0001 0.0002 0.0002 Bal.
S20C 0.2 0.2 0.6 0.03 0.03 0.03 0.02 0.02 Bal.
S82C (.82 0.23 0.77 0.01 0.01 0.03 0.02 0.02 Bal.
cast iron 2.45 1.22 0.37 0.03 0.01 0.01 0.35 0.04 Bal.
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Fig.1 Experimental apparatus for hot-dipped coating.
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Fig.2 Relation between immersion time and reduction of
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Fig.3 SEM photographs of a cross section of the iron sample
after immersion into the Zn-6 mass%Al bath.
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Fig.4 Schematic illustration for the reaction process between
the iron sample and Zn-6 mass%Al bath.
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Fig.5 SEM photographs of the cross section of the (a) 0.2%
carbon steel and (b) 0.82% carbon steel after immer-
sion into the Zn-6 mass% Al bath.
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Fig. 6 SEM photographs of the cross section of the cast iron steel sample after immersion into the Zn-6 mass%Al bath.
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Fig.7 Schematic illustration for the reaction process between
the (a)0.2% or (b)0.82% carbon steel samples and Zn-
6 mass%Al melt.
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Fig.8 Schematic illustration for the reaction process between
the cast iron sample and Zn-6 mass%Al melt.

(a) Cross section of coating structure pearlite phase

(b) Cross section of coating structure ledburite phase
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Fig.9 Relation between immersion time and reduction of
plate thickness for 0.29% carbon steel annealed at 673 K
or 873 K.
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Fig.10 SEM photographs of the cross section of the 0.2%
carbon steel sample annealed at 873 K.
(a) Microstructure of steel surface matrix
(b) Cross section of coating structure
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