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(57) ABSTRACT 

A method and a System for cooling a Steel Strip are disclosed. 
A high water Volume mist cooler and a low water Volume 
mist cooler are disposed along a direction in which the Steel 
Strip travels. The high water Volume mist cooler sprays high 
water Volume mists onto the Surfaces of the Steel Strip to cool 
the Steel Strip, and then the low water Volume mist cooler 
Sprays low water Volume mists onto the Surfaces of the Steel 
Strip to cool the Steel Strip, thereby cooling the Steel Strip 
while Suppressing the influence of transition boiling, to 
prevent the Steel Strip from having a temperature-nonuni 
form portion. 
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METHOD AND SYSTEM FOR COOLING STRIP 
MATERIAL 

FIELD OF THE INVENTION 

0001. The present invention relates to a method and a 
System for cooling a high temperature Strip material in two 
StepS. 

BACKGROUND OF THE INVENTION 

0002. As an example of equipment with a system for 
cooling a high temperature Strip material, a hot dip galva 
nizing system is shown in FIG. 3. This system comprises a 
hot dip galvanizing tank 60, a heater 71, a Soaking device 72, 
and a mist cooler 80 as a cooling device. 
0003. According to the above system, a steel strip 50 is 
galvanized in the hot dip galvanizing tank 60, moved 
vertically upward, and heated with the heater 71 to alloy the 
Zinc with the steel. The alloyed steel strip 50 is soaked over 
its entire width by means of the soaking device 72. This steel 
strip 50 traveling in a cooling Zone C is cooled with the mist 
cooler 80 from 520° C. to 200° C., and carried horizontally 
by a deflector roll 90. 
0004. The mist cooler 80 is composed of mist sprayers 81 
disposed in opposing positions at both Sides of the ascending 
steel strip 50. Each mist sprayer 81 comprises water supply 
pipes 82 and air Supply pipes 83 arranged vertically in rows 
Such that each air Supply pipe 83 is mounted inside each 
water Supply pipe 82 in a double-pipe configuration. Each 
water Supply pipe 82 has many nozzle holes made along the 
width of the steel strip 50, and each air supply pipe 83 has 
many nozzle holes made along the width of the steel strip 50. 
The mist cooler 80 forms mists 86 from water 84 in the water 
supply pipes 82 by jetting air 85 through the nozzles of the 
air supply pipes 83, and directs the mists 86 toward the 
surfaces of the steel strip 50 to cool it. 
0005 With the foregoing mist cooler 80, mists 86 with a 
constant water Volume density were sprayed on both sides of 
the steel strip 50 throughout the cooling Zone C to cool the 
steel strip 50. At a site in the cooling Zone C where the 
temperature of the steel strip 50 was about 350° C. or lower 
(i.e., an upper portion of the cooling Zone C), however, the 
mists 86 adhering to the surfaces of the steel strip 50 
underwent transition boiling, rapidly cooling the Steel Strip 
50. Transition boiling refers, in terms of water, to a phe 
nomenon involving transition from a State of cooling with 
water vapor to a State of direct cooling with water, or to a 
State of cooling with a mixture of water and water vapor. 
This phenomenon takes place at about 350° C. Thus, non 
uniform temperature distribution of the steel strip 50 was 
liable to occur, thereby deforming the steel strip 50, resulting 
in its malformation. 

SUMMARY OF THE INVENTION 

0006 The present invention has been accomplished to 
solve the above-described problems. 
0007 According to a first aspect of the present invention, 
there is provided a method for cooling a Strip material, 
comprising: 
0008 passing the strip material, which is traveling, 
through a high temperature cooling Zone and a low tem 
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perature cooling Zone in this order, to cool the Strip material 
with a high water Volume air-water mixture in the high 
temperature cooling Zone, and then cool the Strip material 
with a low water volume air-water mixture in the low 
temperature cooling Zone. 

0009. According to a second aspect of the present inven 
tion, there is provided a method for cooling a Strip material, 
comprising: 

0010 passing the strip material, which is traveling, 
through a high temperature cooling Zone and a low tem 
perature cooling Zone in this order, to cool the Strip material 
with a high water Volume air-water mixture in the high 
temperature cooling Zone to a temperature in the vicinity of 
a temperature at which transition boiling occurs, and then 
cool the Strip material with a low water Volume air-water 
mixture in the low temperature cooling Zone while SuppreSS 
ing transition boiling. 

0011. The air-to-water ratio of the high water volume 
air-water mixture may be about 1500, and the air-to-water 
ratio of the low water volume air-water mixture may be 
about 5000. 

0012. The above method may further comprise: 
0013 cooling the strip material in the high temperature 
cooling Zone to a temperature in the vicinity of a temperature 
at which transition boiling occurs, and 
0014) cooling the strip material in the low temperature 
cooling Zone to a predetermined temperature. 

0015. In the above method, the passing step may include 
the sub-steps of: 

0016 cooling the strip material to about 350° C. in the 
high temperature cooling Zone, and cooling the Strip mate 
rial from about 350° C. to a predetermined temperature in 
the low temperature cooling Zone. 
0017 According to a third aspect of the present inven 
tion, there is provided a System for cooling a Strip material, 
comprising: 

0018 a high temperature cooling Zone and a low tem 
perature cooling Zone established as cooling Zones, in which 
the Strip material is cooled with a high water Volume 
air-water mixture in the high temperature cooling Zone, and 
cooled with a low water volume air-water mixture in the low 
temperature cooling Zone. 

0019. In this system, the air-to-water ratio of the high 
water volume air-water mixture may be about 1500, while 
the air-to-water ratio or the low water Volume air-water 
mixture may be about 5000. 
0020. In the above system, the high temperature cooling 
Zone may cool the strip material to about 350° C., while the 
low temperature cooling Zone may cool the Strip material 
from about 350° C. to a predetermined temperature. 
0021 According to a fourth aspect of the present inven 
tion, there is provided a System for cooling a traveling Strip 
material, comprising: 

0022 a high temperature cooling Zone and a low tem 
perature cooling Zone established along a direction in which 
the Strip material travels, 
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0023 a high water volume air-water mixture cooler 
installed in the high temperature cooling Zone for cooling 
the Strip material with a high water Volume air-water mixture 
to a temperature in the vicinity of a temperature at which 
transition boiling occurs, and 
0024 a low water volume air-water mixture cooler 
installed in the low temperature cooling Zone for cooling the 
Strip material with a low water Volume air-water mixture 
while Suppressing transition boiling. 
0.025 The high water volume air-water mixture cooler 
may spray high water Volume mists onto both Sides of the 
Strip material, and the low water Volume air-water mixture 
cooler may spray low water Volume mists onto both sides of 
the Strip material. 
0026. The high water volume air-water mixture cooler 
may include a multiplicity of spray pipes arranged vertically, 
each spray pipe having a water Supply pipe for Supplying a 
high water Volume, and an air Supply pipe mounted inside 
the water Supply pipe, the water Supply pipe extending in the 
direction of the width of the Strip material and having a 
plurality of nozzle holes drilled facing a Surface of the Strip 
material, and the air Supply pipe having a plurality of nozzle 
holes drilled in the direction of the width of the strip 
material. The low water Volume air-water mixture cooler, on 
the other hand, may include a multiplicity of Spray pipes 
arranged vertically, each Spray pipe having a water Supply 
pipe for Supplying a low water Volume, and an air Supply 
pipe mounted inside the water Supply pipe, the water Supply 
pipe extending in the direction of the width of the Strip 
material and having a plurality of nozzle holes drilled facing 
a Surface of the Strip material, and the air Supply pipe having 
a plurality of nozzle holes drilled in the direction of the 
width of the strip material. 
0.027 According to a fifth aspect of the present invention, 
there is provided a galvanizing System for galvanizing a Strip 
material, comprising: 
0028 a hot dip galvanizing tank which galvanizes the 
Strip material; 
0029 a heater that heats the galvanized strip material; 
0030 a soaking device that soaks the heated strip mate 

rial; 
0.031) a high temperature cooling Zone which cools the 
Soaked Strip material by Spraying a high water Volume 
air-water mixture thereon, and 
0.032 a low temperature cooling Zone which cools the 
Soaked Strip material, after cooling in the high temperature 
cooling Zone, by Spraying a low water Volume air-water 
mixture thereon. 

0033. The hot dip galvanizing tank may contain molten 
Zinc. 

0034. The present invention described above is carried 
out, for example, as a cooling System in hot dip galvanizing 
equipment. That is, this invention is applied in cooling a 
Steel Strip that has passed through a heater and a Soaking 
device after undergoing hot dip galvanization. When the 
invention is applied as a cooling System in hot dip galva 
nizing equipment, the Steel Strip after hot dip galvanization 
is cooled with a high water volume air-water mixture (high 
water Volume mists) in the high temperature cooling Zone, 
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and then cooled with a low water Volume air-water mixture 
(low water volume mists) in the low temperature cooling 
Zone. As a result of this two-step cooling, the temperature at 
which transition boiling occurs is lowered. Since the Steel 
Strip is not rapidly cooled, its temperature distribution 
becomes uniform. Thus, malformation of the Steel Strip due 
to thermal deformation does not occur. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0035. The present invention will become more fully 
understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of the present 
invention, and wherein: 

0036 FIG. 1 is a schematic side view of a hot dip 
galvanizing apparatus with a Strip material cooling System 
according to an embodiment of the present invention; 
0037 FIG. 2 is a diagram showing a steel strip cooling 
rate versus the temperature of a Steel Strip and the amount of 
water Supply for mists, and 
0038 FIG. 3 is a schematic side view of a conventional 
hot dip galvanizing apparatus. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

0039 FIG. 1 is a schematic side view of a cooling system 
according to an embodiment of the present invention, in 
which the invention is applied to the cooling of a hot dip 
galvanized Steel Strip. 

0040. In FIG. 1, the reference numeral 60 denotes a hot 
dip galvanizing tank containing molten Zinc 61. In the hot 
dip galvanizing tank 60, a deflector roll 62, over which a 
steel strip 50 is passed, is disposed. Above the hot dip 
galvanizing tank 60, a heater 71 is disposed. Above the 
heater 71, a soaking device 72 is disposed. Above the 
Soaking device 72, a cooling Zone is established. This 
cooling Zone comprises a high temperature cooling Zone A, 
and a low temperature cooling Zone B located downstream 
of (or above) the high temperature cooling Zone A. In the 
high temperature cooling Zone A, a high water Volume mist 
cooler 10 is installed as a high water volume air-water 
mixture cooler. In the low temperature cooling Zone B, a low 
water volume mist cooler 20 is installed as a low water 
Volume air-water mixture cooler. 

0041. The high water volume mist cooler 10 comprises 
high water Volume mist SprayerS 11 disposed on both sides 
of a path for the movement of the steel strip 50. Inside the 
high water Volume mist Sprayer 11, many water Supply pipes 
12 perforated with many nozzle holes in the direction of the 
width of the steel strip 50 are provided vertically in a row. 
Inside each water Supply pipe 12, an air Supply pipe 13 
perforated with many nozzle holes in the direction of the 
width of the steel strip 50 is mounted in a double-pipe 
configuration. The water Supply pipes 12 are connected to a 
water Supply Source (not shown). The air Supply pipes 13 
are connected to an air Supply Source (not shown). 
0042. The low water volume mist cooler 20 comprises 
low water Volume mist SprayerS 21 disposed on both sides 
of the path for the movement of the steel strip 50. Inside the 
low water Volume mist Sprayer 21, many water Supply pipes 
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22 perforated with many nozzle holes in the direction of the 
width of the steel strip 50 are provided vertically in a row. 
Inside each water Supply pipe 22, an air Supply pipe 23 
perforated with many nozzle holes in the direction of the 
width of the steel strip 50 is mounted in a double-pipe 
configuration. The water Supply pipes 22 are connected to a 
water Supply Source (not shown). The air Supply pipes 23 are 
connected to an air Supply Source (not shown). 
0043. On the exit side of (or above) the low water volume 
mist cooler 20, a deflector roll 90 for guiding the steel strip 
50 is disposed. 
0044) The steel strip 50 is passed through the molten zinc 
in the hot dip galvanizing tank 60, whereby it is hot dip 
galvanized. The hot dip galvanized steel strip 50 is moved 
Vertically upward, and passed through the heater 71. Upon 
heating the steel strip 50 in the heater 71, zinc and steel are 
alloyed. Then, the alloyed steel strip 50 is guided into the 
soaking device 72, whereby it is soaked over its entire width. 
004.5 The steel strip 50 that has passed through the 
Soaking device 72 enters the high water Volume mist cooler 
10 in the high temperature cooling Zone A. In this Zone, high 
water Volume mists 16 are sprayed on the Surfaces of the 
steel strip 50 by the high water volume mist sprayers 11. In 
detail, water 24 in a high water volume is fed to the water 
Supply pipes 12, while compressed air 25 is fed to the air 
Supply pipes 13. Air is jetted through the nozzle holes of the 
air Supply pipes 13, whereby water 24 in the water Supply 
pipes 12 is turned into the high water Volume mists 16 and 
sprayed onto the surfaces of the steel strip 50 through the 
nozzle holes of the water Supply pipes 12. By the action of 
the high water volume mists 16, the steel strip 50 is cooled 
from 520° C. to about 350° C. In the high temperature 
cooling Zone A, as noted from this, the Steel Strip 50 is 
cooled, at a high cooling rate using a low air/water ratio, i.e., 
high water Volume mists, to a temperature in the vicinity of 
the temperature of transition boiling. In the present embodi 
ment, about 350° C. is cited as such a temperature to which 
the Steel Strip is cooled to. Needless to Say, however, the Steel 
strip may be cooled to a temperature close to about 350° C. 
0046) The steel strip 50 that has left the high water 
volume mist cooler 10 enters the low water volume mist 
cooler 20 provided in the low temperature cooling Zone B. 
In this Zone, low water Volume mists 26 are sprayed on the 
surfaces of the steel strip 50 by the low water volume mist 
sprayers 21. In detail, water 24 in a low water volume is fed 
to the water Supply pipes 22, while compressed air 25 is fed 
to the air Supply pipes 23. Air 25 is jetted through the nozzle 
holes of the air supply pipes 23, whereby water 24 in the 
water Supply pipes 22 is turned into the low water Volume 
mists 26 and sprayed onto the surfaces of the steel strip 50 
through the nozzle holes of the water Supply pipes 22. By the 
action of the low water volume mists 26, the steel strip 50 
is cooled from abut 350° C. to a temperature required before 
a Subsequent step is performed, for instance, 200 C. AS 
noted from this, the steel strip 50 is cooled in the low 
temperature cooling Zone B, with the transition boiling 
phenomenon being Suppressed. 
0047. The steel strip 50 that has left the low water volume 
mist cooler 20 is carried in a horizontal direction by a 
deflector roll 90. 

0.048 FIG. 2 shows the results of experiments on the 
cooling rate of the Steel Strip 50 according to changes in the 
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temperature of the steel strip 50 and the amount of water fed. 
The amount of air fed per nozzle of the water Supply pipe 
was set at a constant value of 0.3 Nm/min, and the air/water 
ratio was set at varying values of 1500, 3000, 3600, 4200 
and 5000. Under these conditions, the cooling rate of the 
steel strip 50 at varying temperatures was measured. In FIG. 
2, it appears that O and A represent the transition boiling 
phenomenon, while O, V and O represent the absence of 
this phenomenon. This is because high air/water ratioS 
corresponding to these symbols result in a low frequency of 
direct contact between water and the Steel Strip, thereby 
Suppressing the transition boiling phenomenon. 
0049 Even when the amount of air fed and the amount of 
water fed are increased, the Same tendency as shown in FIG. 
2 is exhibited at the same air/water ratio. That is, when the 
amount of water fed is increased, the cooling rate for 
(air/water ratio. 3,600), V (air/water ratio; 4,200) or O 
(air/water ratio: 5,000) is raised. However, there is no surge 
at a temperature of about 350° C. 
0050 Based on these results of experiments, the optimum 
amount of water to be fed was determined Such that the 
air/water ratio would be 1500 in the high temperature 
cooling Zone A, and 5000 in the low temperature cooling 
Zone B. By setting the air/water ratio at 1500 for the high 
temperature cooling Zone A, the Steel Strip 50 can be cooled 
at a high rate. 

TABLE 1. 

Appropriate water volumes in high temperature 
Cooling Zone and low temperature cooling Zone 

cooling Amount of air Airfwater Steel strip 
portion fed (Nm/min) ratio temperature (C.) 

High temperature O.3 15OO 520 - 350 
cooling Zone 
(A portion) 
Low temperature 5000 350 - 200 
cooling Zone 
(B portion) 

0051. As the air-water mixture in the present embodi 
ment, a fog with a Small water particle size may be used in 
place of the high water volume mist 16 and the low water 
volume mist 26. That is, “mist' also means a fog with a 
Small water particle size. 
0052 According to the present embodiment, the steel 
Strip 50 traveling in the high temperature cooling Zone A is 
cooled from 520° C. to 300° C. with the high water volume 
mist 16 as an air-water mixture, whereafter the steel strip 50 
traveling in the low temperature cooling Zone B is cooled 
from 300° C. to 200° C. with the low water volume mist 26. 
Thus, the Steel Strip temperature at which water in the mist 
26 sprayed on the steel strip 50 traveling in the low tem 
perature cooling Zone undergoes transition boiling on the 
surface of the steel strip 50 can be lowered to 200 C. hence, 
the temperature distribution of the steel strip 50 can be made 
uniform, and malformation of the Steel Strip can be pre 
vented. 

0053) The embodiment described above shows the 
present invention as being applied to the cooling of a Steel 
Strip after hot dip galvanization. However, the present inven 
tion is not limited thereto, and can be applied generally to the 
cooling of a high temperature Strip material. 
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0.054 According to the method for cooling a strip mate 
rial as the first aspect of the present invention, the Strip 
material, which is traveling, is passed through a high tem 
perature cooling Zone and a low temperature cooling Zone, 
in this order, to cool the Strip material with a high water 
Volume air-water mixture in the high temperature cooling 
Zone, and then cool the Strip material with a low water 
Volume air-water mixture in the low temperature cooling 
Zone. Thus, the Strip material can be cooled with the 
influence of transition boiling being Suppressed, and mal 
formation of the Strip material can be prevented. 
0.055 According to the method for cooling a strip mate 
rial as the Second aspect of the present invention, the Strip 
material, which is traveling, is passed through a high tem 
perature cooling Zone and a low temperature cooling Zone, 
in this order, to cool the Strip material with a high water 
Volume air-water mixture in the high temperature cooling 
Zone to a temperature in the vicinity of a temperature at 
which transition boiling occurs, and then cool the Strip 
material with a low water Volume air-water mixture in the 
low temperature cooling Zone while Suppressing transition 
boiling. Thus, malformation of the Strip material can be 
prevented. 
0056 According to the system for cooling a strip material 
as the third aspect of the invention, a high temperature 
cooling Zone and a low temperature cooling Zone are estab 
lished as cooling Zones, in which the Strip material is cooled 
with a high water Volume air-water mixture in the high 
temperature cooling Zone, and cooled with a low water 
Volume air-water mixture in the low temperature cooling 
Zone. Since the Strip material is thus cooled in two steps, it 
can be cooled with the influence of transition boiling being 
Suppressed. Hence, the temperature distribution of the Strip 
material can be made uniform, and malformation of the Strip 
material can be prevented. 
0057 According to the system for cooling a traveling 
Strip material as the fourth aspect of the invention, a high 
temperature cooling Zone and a low temperature cooling 
Zone are established along a direction in which the Strip 
material travels, a high water Volume air-water mixture 
cooler is installed in the high temperature cooling Zone, and 
a low water Volume air-water mixture cooler is installed in 
the low temperature cooling Zone, whereby the Strip material 
is cooled in two steps. Thus, the Strip material can be cooled 
with the influence of transition boiling being Suppressed. 
Thus, the temperature distribution of the Strip material can 
be made uniform, and malformation of the Strip material can 
be prevented. 
0.058. In the system for cooling a strip material as the 
fourth aspect of the invention, the high water Volume 
air-water mixture cooler sprays high water Volume mists 
onto both sides of the strip material, and the low water 
Volume air-water mixture cooler Sprays low water Volume 
mists onto both sides of the strip material. Because of this 
constitution, the Strip material can be cooled efficiently with 
transition boiling being Suppressed. Thus, the temperature 
distribution of the Strip material can be made uniform, and 
malformation of the Strip material can be prevented. 
0059. In the system for cooling a strip material as the 
fourth aspect of the invention, the high water Volume 
air-water mixture cooler includes a multiplicity of Spray 
pipes arranged vertically, each spray pipe having a water 
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Supply pipe for Supplying a high water Volume, and an air 
Supply pipe mounted inside the water Supply pipe, the water 
Supply pipe extending in the direction of the width of the 
Strip material and having a plurality of nozzle holes drilled 
facing a Surface of the Strip material, and the air Supply pipe 
having a plurality of nozzle holes drilled in the direction of 
the width of the strip material; and the low water volume 
air-water mixture cooler includes a multiplicity of Spray 
pipes arranged vertically, each spray pipe having a water 
Supply pipe for Supplying a low water Volume, and an air 
Supply pipe mounted inside the water Supply pipe, the water 
Supply pipe extending in the direction of the width of the 
Strip material and having a plurality of nozzle holes drilled 
facing a Surface of the Strip material, and the air Supply pipe 
having a plurality of nozzle holes drilled in the direction of 
the width of the strip material. Because of this constitution 
that cools the Strip material in two steps, the Strip material 
can be cooled with transition boiling being Suppressed. 
Thus, the temperature distribution of the Strip material can 
be made uniform, and malformation of the Strip material can 
be prevented. 
0060 According to the galvanizing system as the fifth 
aspect of the invention, a galvanized Strip material is cooled 
with a high water volume air-water mixture (high water 
Volume mists) in a high temperature cooling Zone to a 
temperature in the vicinity of a temperature at which tran 
Sition boiling occurs, and the Strip material is then cooled 
with a low water volume air-water mixture (low water 
Volume mists) in a low temperature cooling Zone, with 
transition boiling being Suppressed. Because of these dif 
ferent modes of cooling, the Strip material can be cooled 
with the influence of transition boiling being Suppressed. 
Consequently, any nonuniform portion is not formed in the 
temperature distribution of the Steel Strip after galvanization. 
Thus, deformation of the Steel Strip due to a nonuniform 
temperature distribution is prevented. 
0061 The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
Spirit and Scope of the invention, and all Such modifications 
as would be obvious to one skilled in the art are intended to 
be included within the scope of the following claims. 

What is claimed is: 
1. A method for cooling a Strip material, comprising: 
passing the Strip material, which is traveling, through a 

high temperature cooling Zone and a low temperature 
cooling Zone in this order, to cool the Strip material with 
a high water Volume air-water mixture in the high 
temperature cooling Zone, and then cool the Strip mate 
rial with a low water volume air-water mixture in the 
low temperature cooling Zone. 

2. A method for cooling a Strip material, comprising: 
passing the Strip material, which is traveling, through a 

high temperature cooling Zone and a low temperature 
cooling Zone in this order, to cool the Strip material with 
a high water Volume air-water mixture in the high 
temperature cooling Zone to a temperature in the vicin 
ity of a temperature at which transition boiling occurs, 
and then cool the Strip material with a low water 
Volume air-water mixture in the low temperature cool 
ing Zone while Suppressing transition boiling. 
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3. A System for cooling a Strip material, comprising: 
a high temperature cooling Zone and a low temperature 

cooling Zone established as cooling Zones, in which the 
Strip material is cooled with a high water Volume 
air-water mixture in the high temperature cooling Zone, 
and cooled with a low water Volume air-water mixture 
in the low temperature cooling Zone. 

4. A System for cooling a traveling Strip material, com 
prising: 

a high temperature cooling Zone and a low temperature 
cooling Zone established along a direction in which the 
Strip material travels, 

a high water Volume air-water mixture cooler installed in 
the high temperature cooling Zone for cooling the Strip 
material with a high water Volume air-water mixture to 
a temperature in the vicinity of a temperature at which 
transition boiling occurs, and 

a low water Volume air-water mixture cooler installed in 
the low temperature cooling Zone for cooling the Strip 
material with a low water Volume air-water mixture 
while Suppressing transition boiling. 

5. The System for cooling a Strip material according to 
claim 4, wherein: 

the high water Volume air-water mixture cooler SprayS 
high water volume mists onto both sides of the strip 
material, and the low water Volume air-water mixture 
cooler Sprays low water Volume mists onto both Sides 
of the Strip material. 

6. The System for cooling a Strip material according to 
claim 4, wherein: 

the high water Volume air-water mixture cooler includes 
a multiplicity of Spray pipes arranged vertically, each 
Spray pipe having a water Supply pipe for Supplying a 
high water Volume, and an air Supply pipe mounted 
inside the water Supply pipe, Said water Supply pipe 
extending in the direction of the width of the strip 
material and having a plurality of nozzle holes drilled 
facing a Surface of the Strip material, and Said air Supply 
pipe having a plurality of nozzle holes drilled in the 
direction of the width of the strip material, and 

the low water Volume air-water mixture cooler includes a 
multiplicity of Spray pipes arranged vertically, each 
Spray pipe having a water Supply pipe for Supplying a 
low water Volume, and an air Supply pipe mounted 
inside the water Supply pipe, Said water Supply pipe 
extending in the direction of the width of the strip 
material and having a plurality of nozzle holes drilled 
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facing a Surface of the Strip material, and Said air Supply 
pipe having a plurality of nozzle holes drilled in the 
direction of the width of the strip material. 

7. The method of claim 1 or 2, wherein an air-to-water 
ratio of Said high water Volume air-water mixture is about 
1500, and an air-to-water ratio of Said low water volume 
air-water mixture is about 5000. 

8. The method of claim 1 or 2, further comprising: 
cooling the Strip material in the high temperature cooling 

Zone to a temperature in the vicinity of a temperature at 
which transition boiling occurs, and 

cooling the Strip material in the low temperature cooling 
Zone to a predetermined temperature. 

9. The method of claim 1 or 2, wherein Said passing Step 
includes the Sub-Steps of 

cooling the strip material to about 350° C. in said high 
temperature cooling Zone, and 

cooling the strip material from about 350° C. to a prede 
termined temperature in Said low temperature cooling 
ZOC. 

10. The system of claim 3, wherein an air-to-water ratio 
of said high water volume air-water mixture is about 1500, 
and an air-to-water ratio of Said low water Volume air-water 
mixture is about 5000. 

11. The System of claim 3, wherein Said high temperature 
cooling Zone cools the strip material to about 350° C., and 

Said low temperature cooling Zone cools the Strip material 
from about 350° C. to a predetermined temperature. 

12. A galvanizing System for galvanizing a Strip material, 
comprising: 

a hot dip galvanizing tank which galvanizes the Strip 
material; 

a heater that heats the galvanized Strip material; 
a Soaking device that Soaks the heated Strip material; 
a high temperature cooling Zone which cools the Soaked 

Strip material by Spraying a high water Volume air 
water mixture thereon, and 

a low temperature cooling Zone which cools the Soaked 
Strip material, after cooling in Said high temperature 
cooling Zone, by Spraying a low water Volume air-water 
mixture thereon. 

13. The system of claim 12, wherein said hot dip galva 
nizing tank contains molten zinc. 


