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The Influence of Si, Mn on Dynamic Wetting of Liquid Zinc to Steel

Yoshihisa TAKADA, Shunsuke SHIMADA, Joonho LEE, Masao KUROSAKI and Toshihiro TANAKA

Synopsis : Since it has been pointed out that non-wetting behavior of liquid Zn alloy sometimes occurs on high-tensile strength steels which usually con-

tain Si and Mn, therc have been a lot of studies to improve the wettability of liquid Zn. In the present work, we applied a sessile drop method

to measure the change in contact angle and diameter of liquid Zn droplet wetted on steels containing Si and Mn with time, in order to evalu-

ate quantitatively the wettability by liquid Zn with those steels. Addition of Si has dropped the contact angle, work of adhesion and spreading

velocity. On the other hand, Mn has no relationship with contact angle and work of adhesion but increased the spreding velocity when steels

contain Si.
Key words: zinc; dynamic reactive wetting; adhesion; spreading velocity.
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Table 1. Chemical composition of Si—-Mn steel.

c Si Mn Al P S
Sub. 01 001
Sub. 02 0.50 05
Sub. 03 1.00
Sub. 04 1.50
Sub. 05 0.01
Sub. 06 050 o
Sub. 07 1.00
Sub.08 | o0 1:50 0.03 0.01 0.002
Sub. 09 001
Sub. 10 050 s
Sub. 11 1.00
Sub. 12 150
Sub. 13 001
Sub. 14 050 20
Sub. 15 1.00
Sub. 16 150
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Fig. 1. Schematic diagram of experimental setup of sessile
drop method.
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Fig. 2. Temperature profile of the experiment.
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601
crucible

substrate

Fig. 3. Change in droplet shape of liquid Zn on the steel
sheet of 1.00mass%Si—1.0mass%Mn.
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Fig. 4. Change in initial contact angle of liquid Zn on vari-
ous Si—1.0mass%Mn steels with time.
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Fig. 5. Change in contact angle of liquid Zn on various

Si—1.0mass%Mn steels with time.
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Fig. 6. Initial contact angle of liquid Zn on various Si—Mn steels.
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Fig. 8. Change in relative spreading radius of liquid Zn on
various Si—1.0mass%Mn steels with time.
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Fig. 9. Change in relative spreading velocity of liquid Zn
on various Si—1.0mass%Mn steels with time.
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