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Trial to Evaluate Wettability of Liquid Zn with Steel Sheets Containing Si and Mn

Shunsuke SHIMADA, Yoshihisa TAKADA, Joonho LEE 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

contain Si and Mn, there have been a lot of studies to improve the wettability of liquid Zn. Although those studies evaluated the wettability

qualitatively by observation of the surface of galvanized steels or exfoliation test of Zn with substrate steels and so on, it is further required to

evaluate the wettability of liquid Zn with steels by measuring contact angle, work of adhesion, spreading velocity etc. which are usually used

to assessment of general wetting behavior. 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 to evaluate quantitatively the dynamic wetting behavior of

liquid Zn with those steels.
Key words : zinc; dynamic reactive wetting; adhesion; spreading velocity.
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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.

Fig. 3. Change in droplet shape of liquid Zn on steel sheet
containing Si and Mn.
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Fig. 4. Change in initial contact angle of liquid Zn on low-
carbon steel and Si—Mn steel with time.
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Fig. 5. Change in contact angle of liquid Zn on low-carbon
steel and Si—Mn steel with time.
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Table 1. Initial contact angles of liquid Zn on low-carbon
steel and Si-Mn steel.

Substrates
Low-carbon steel Si-Mn steel
Initial contact angle Run 1 38 78
0 iniiat / degree Run 2 42 90
Average 40 84

Table 2. Work of adhesion of liquid Zn to low-carbon steel
and Si—Mn steel.

Substrates
Low-carbon steel Si-Mn steel
Work of adhesion
W,/ mNm” 1327 830
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Fig. 6. Change in contacting radius of liquid Zn on low-
carbon steel and Si—Mn steel with time.

Table 3. Mass of liquid Zn droplet in each experiment.
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Fig. 7. Change in relative spreading radius of liquid Zn on
low-carbon steel and Si-Mn steel with time.

Fig. 8. Change in relative spreading velocity of liquid Zn
on low-carbon steel and Si—Mn steel with time.
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Fig. 9. Change in relative spreading velocity of liquid Zn
on Si-Mn steel with time.

18



100
—N "‘} Siand Mn
== containing steel
80+ ]
A vcntsns
b} A Low carbon stee
5 cHh ¢
~ 60 ™}
o =)
=)
& 401 O
3 P
S A
S 204 ‘M
° bt
0 T

S_—_— S ——
0.01 0.1 1
Relative spreading velocity, V/ s™'

Fig. 10. Relationship between contact angle and relative
spreading velocity.
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Table 4. Relative spreading velocity at 10~30 degrees of
contact angle of liquid Zn on low- carbon steel
and Si-Mn steel.

Substrates
Low-carbon steel Si-Mn steel
Relative spreading Run 1 0.09~1.0 0.010
velocity V/ 5! Run 2 0.08~1.1 0.008
Average 0.09~1.1 0.009
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