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Reaction between S35C and Liquid Zinc

Hideto KoGA, Yasuo UcHiYAMA, and Kosuke TSUGHIDA

Synopsis :

To study the effect of alloying element in steel on the reaction between solid iron and liquid zinc, 8S35Q
samples were immersed into pure molten zinc for 60-6 000 s in the temperature range of 713 K-873 K.

Structure and thickness of alloy layers were examined.

Iron mass loss, iron dissolved into the zinc bath

and iron remained in the alloy layer, were measured. The results are as follows :
(1) The alloy layer consists mainly of (i) { layer at 713 K~753 K, (ii) (6,+%) mixture layer at 773 K~

813 K, and (iii) , layer at 833 K-873 K.

In the alloy layer, rows of Fe;ZnC particles are found in the

direction perpendicular to the steelfalloy layer interface.
(2) In the temperature range of above-mentioned (i) and (ii), the alloy layer thickness decreases as
immersion temperature increases. In these temperature range, the alloy layer contains liquid zinc and

grows faster.

(3) Iron remained in the alloy layer depends on the alloy layer phase, and iron dissolved into the zinc
bath depends on the “drop off” of the alloy layer. The total loss of iron in determined by combination of
these two reactions with zinc depending on immersion temperature.

(4) 'Though alloying elements in steel do not affect the Fe-Zn reaction in the temperature range of
773 K-873 K, they affect the formation and growth of the £ layer and make the Fe-Zn reaction active

below 753 K.
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Table 1. Chimical compositions of S35C.

Element” C s Si P Mn

Mass (%) 0.374 0.017 0.22 <0.030 0.60~0.90
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Photo. 2. Alloy layer structure of pure iron, 713
K, 3000 s,
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Photo. 3. Alloy layer structure of S35C, 733 K, 600 s.
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Fig. 4. Alloy layer structure of 835C, 793 K, 600 s.
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Photo. 5. Alloy layer structure of S35C; 873 K,
6000s.
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Fig. 1. Relation between total alloy layer
thickness and immersion temperature for S35C.
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Table 2. Experimental form of total alloy layer
thickness (g) with immersion time (s) at vari-
ous immersion temperature (K).

Temp. Thickness Temp. Thickness Temp. Thickness

713 0.36¢1.00 733 1.04t0.81% 753 1.31t0.70%%
773 0.45t0.87% 793 1.33t0.87% 813 1,740, 80%%
833 1.13t0.38 853 1.99t0.28 873 5.41t0.015

Time range
no mark : (60~6000)s, * : (60~1200)s, **: (50~600)s
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Fig. 4. Relation bctween iron in the alloy layer
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Fig. 6. Relation between iron mass loss and
immersion temperature for S35C.

Table 3. Experimental form of iron mass loss(g-m-2)
with immersion time (s) at various immersion
temperature (K).

Temp. Iron mass Temp. Iron mass Temp. Iron mass
loss loss loss

713 0.21t0.94 733 0.75t0.70% 753 0.74t0.67%%
773 0.93t0.67% 793 0.79¢0.71% 813 1.07t0.70%
833 1.05t0-74% 853 ],34t0.75 873 1.30t0.81

Time range no mark : (60~6 000)s, * : (60~1200)s, ** : (60~600)s
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