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Abstract

The formation of spangles on a hot dip galvanized sheet steel hy spray cooling the molten zinc coating
with air, water and 2.0wt% NH,H:PO, solution has been studied performing laboratory experiments, and their
coating properties have bheen evaluated, Minimized spangles were easily formed by mist spraying the solution
for 1 second at the low nozzle spray pressure onto the molten zine at 420~4227C because the sclute NH.H,
PO, in the sprayed solution imparted a highly rapid cooling effect to the coating through its endothermic de-
composition reactions and because the decomposed products acted as numerous nucleation sites for the mini-

mized spangles on the coating. Good surface appearances and sound coating properties were obtained on this

coating. Only regular spangles were formed on the coating by the forced convective air cooling. At the high

nozzle spray pressure, zero spangles were formed an the coating by the pure water spray cooling. However,
the coating had a dull and rough surface with craters and eracks. :
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Fig. 2. Cooling curves of a specimen that was
galvanized at 460°C and cooled from
420°C by spraying air, water or 2.0wt%
NH;H.PO, solution at the solution pres-
sure Tkg/em? and the mixing air pressure
4kg fem? for 1 second.
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Fig. 3. Maximum cooling rates of a specimen
that was galvanized at 460C and cool-
ed from 420°C by spraying air, water or
2.0 w1% NH:.H:PO, sclution.
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Fig. 5. Scanning electron micrographs of the surface of a hot dip galvanized coating that was
spray cooled from 420C with the different coolants at the soiution pressure Tkg/cm® and

the mixing air pressure 4kg/cm® for 1 second !
(@) and (b) air, {e) and (d) 2.0 wi% NHHPO, solution, and (8} water,
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