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Wetting Characteristics of Silicon Containing Steel with Molten Zinc
Yusuke HIROSE, Hiroshi TOGAWA, and Jiro SUMIYA

Synopsis :

After being heated for a short time in a H,-N, reducing gas, Si-containing steel sheets were dipped
into a2 molten zinc. The effects of Si content in the steel, the preparatory treatment conditions before
heating and the reductions in the gas on the dynamic wetting characteristics were studied by use of a
measuring instrument of gas reduction type meniscograph. At the same time, a study was made on
the relation between the wettability of steel and the structure of the surface layer which was changed

depending on these conditions.
The following results were obtained :

1) The wettability of the steel changes depending on the preparatory treatment conditions before

the reduction heating.

2) When the Si content in the steel is constant, the equilibrium wetting force is lowered by inc-
reasing the heating temperature in the gas or lengthening the heating time therein.
3) A Si-enriched oxide layer which is formed by a reduction heating is mainly composed of

(FeO),Si0, and SiOx, depending on the Si content in the steel.

The wetting characteristic is dete-

riorated as related to the change of the structure of this Si-enriched oxide layer.
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Table 1. Chemical composition of specimen(wt %) .

No. o] Si Mn P S sol.Al

1 (Armco iron) {0.02| tr.|0.04{0.011|0.017| tr.

2 (Rimmed steel) 0.08| tr.|0.21}0.011|0.010/0.001

3 0.10/0.0210.01{0.011|(0,011(0.001
4 0.05(0.14) tr.|0.013(0.012{0.002
5 0.07(0.37|/0.01{0.011|(0.010|0.004
6 0.08(0.68(0.01|10.010({0.010{0.001
7 0.06/0.83|/0.01{0.011/0.009]0.005
8 0.06{1.19{ tr.{0.010{0.010]0.003
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Fig. 1. Effect of preparation treatment conditions
before reduction heating on wetting characteristics.
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Fig. 2. Effect of reduction heating conditions on
wetting characteristics.
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Fig. 3. Result of IMA analysis on outermost layer
of 0.83 wt? Si steel before and after heating at
700°C x 30s.
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Fig. 4. Auger electron spectrum on the extreme
surface layer of 0.83 and 1.19 wt9, Si steel before
and after heating in atmospheric gas.
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(a) Si KLL, 700°Cx30s

(b) Fe LMM, 700°Cx 30s

Photo. 1. Distribution of Si and Fe in steel surface containing 0.83 wt9, Si heated in

atmospheric gas.
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Fig. 5. Effect of reduction heating conditions on
Si enrichment to the surface of 0.37 wt2) Si steel
(analyzed by IMA).
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Fig. 6. Relation between the degree of Si enrichment
at the outermost layer of the steel sheet and wetting
characteristics by molten zinc (analyzed by IMA).
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Fig. 8. ESCA survey spectrum of Si, Fe and O in the surface layer of the steel containing
Si after heating 700°C x 30s.
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