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Development and Commercialization of Advanced Cleaning System
for Skin Pass Mill Work Roll, Type Cavitating Jet in Air
~Realization of High-quality and High-productivity
in Hot Dip Continuous Galvanizing Line ~
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Abstract

There has been an increasing requirement to improve quality and productivity in Hot
Dip Continuous Galvanizing Line (hereinafter referred to as“CGL").

Skin pass mill have been used in order to improve the final strip quality such as a
strip surface defects and roughness in CGL. As a part of skin pass mill, various types of
in-line cleaning systems had been applied. However, those systems were inadequate to
remove the solid sticking substance (e.g., zinc powders) from work rolls surface maintaining
its rough surface.

Nippon Steel & Sumikin Engineering (hereinafter referred to as ‘NSENGI") has developed
the “Cavitating Jet in Air”cleaning system to realize the removal of the solid sticking
substance without sacrificing required roughness. NSENGI also introduced the new
cleaning system into commercial production line in CGL and confirmed the effectiveness

of the technology.
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Fig. 1 Cavitations and impact force

(©Soyama, Takakuwa & Aoyagi Laboratory http://www.mm.mech.tohoku.ac.jp.”)
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Fig. 2 Comparison of work area and impact force
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Fig. 4 Test machine for Cavitating Jet in Air
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Fig. 5 Test result: Cavitating Jet in Air
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Fig. 6 Test result: Brush roll
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Fig. 7 Test machine for Roll Cleaning by Cavitating Jet
in Air
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Cavitating Jet in Air vs. Water Spray / Power
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Fig. 8 Removal of Zinc Amount
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Cavitating Jet in Air vs. Water Spray / Roughness
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Fig. 9 Decreasing of Surface Roughness

Under normal operation / one chance = 3,000 ton production
B WR must be changed over several times.
(Brush roll cannot clean up & keep a WR surface condition.)

Bl One setof WR is enough for one chance production.

("Cavitating Jet in Air”)

When a local Zn adhesion on WR surface == =-
B WR must be changed soon.
(Brush roll cannot remove the adhesion.)

B WR can be used continuously.
("Cavitating Jet in Air” can remove the adhesion.)
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Conventionally method

Advanced method

Brush roll Scrubber

High-pressure water Spray

Cavitating Jet in Air Injection

Brush Roll

-_| High Pressure Water Hybrid Water

Concept
>
NSENGI New type
Excellent
Detergency Base Good (5 times of Water Spray)

Local Zn adhesion

for Zn adhesion
= can NOT be removed

Local Zn adhesion
= can NOT be removed enough

Local Zn adhesion
= CAN be removed completely

WR life ] -
(Changing interval) Base Base x =3 Base x =6
Ra drop Base Excellent (No drop) Excellent (No drop)

*Replace of Brush roll

*Nozzle Cleaning

Nozzle Cleaning

Maintenance Every year Every 6 months Every 6 months
(Cavitations occurs outside of nozzle so
the nozzle itself will notbe eroded.)
base simple simple & compact
Equipments High-pressure pump High-pressure pump
: LARGE size : SMALL size
Total Base Good Excellent
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