Evaluating the Effect of Lifting up Speed Conditions in the Dip Coating Process on the Properties of
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Abstract:

It is considered that by imparting super hydrophilic properties to the heat dissipation fins
of heat exchangers using a photocatalyst, it is possible to improve heat transfer and suppress
the occurrence of ventilation resistance due to condensation. However, when coating metal
materials with bent shapes like wave fins, dip coating can result in uneven coating, which can
lead to a decrease in film properties in thin areas, and peeling in thick areas. In this paper,
in order to achieve the formation of a uniform super hydrophilic coating on a SUS heat
dissipation fin by dip coating which are primarily used in industrial heat exchangers in high-
temperature, high-pressure environments. We attempted to improve uniformity and achieve
both hydrophilicity and durability by changing the lift-up speed conditions after immersion
in the coating solution on a bent SUS304 test piece. As a result, by lifting up at 3.0 mm/s, a
relatively uniform coating was obtained that maintained its superhydrophilicity even after tape
peeling.
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Fig.1 Super hydrophilic mechanism of photocatalyst.
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Fig.2 Surfaces with different thickness on wave fins.
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Fig.3 Each surface of the test piece and the lifting direction
in the dip coating process.
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Fig. 5 Film area and scratching area on test piece.

Fig. 6 155 & LI HE S COMIEE B & Kt
M OEE %, Fig. 712851 & LW H B S&4F 0P 3
J= 1 &2 DFEHEMR 2 o KO EERZZ 0 / %2R 3,
FlE ETHEDSELRDIEE, YRR L g E R
IS aHEAA R 6Nz, Jhid, KL Tca—
TAVTRPEEIE EFBGAEDOKBEA D =R Lpsa—
T4 ROEMREFE BB LTS
OTHB?, £, TFNOBIE EIFEELA B,
Th, BEM 1~4 OFCEEN 4 OFEEDERDHKEL
RBEVHMEADHEREN, T, a—T4 7R
R U CHEANZIERE2RE T & 78w 1 &
2 LidEny, BEH 4 13a—T4 v 7RIS LT
FTHIC 25T BT 3 —F 4 7R Z b LR TY)
HINCES BT WIRREBICE Tt EZ 515,

7 22— — tsukuru No.33(2025)

25 200
X
20
£l 1 150 _
[=11}
= g
Z 15 =
Q
g 1 100 &
=10 A area 1 =
E ¢ area?2 E
=g Ix area 3 1 50
v X area 4
e —Film weight
0 . . 0
0.0 2.0 4.0 6.0
Lifting speed[mm/s]

Fig.6 Film thickness and weight at each lifting speed.
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Fig.7 Film thickness statistics.
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Fig.9 Wetting spread diameter at each lifting speed on area 4.
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Fig.10 Wet spread diameter of each film area.
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Fig.11 Wetting spread diameter on area 4 after tape peeling.
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Fig.12 Weight change due to tape peeling.
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Fig.13 Wet spread diameter of each film area after tape peeling.
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