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Abstract

We carried out large-scale remodeling on the manufacturing lines of No.3 manufacturing Section
of Okayama Works, for the purpose of improving the productivity of the furnishing processes
of SV plate and nozzle refractory production. We changed the layout of the facilities in order to
minimize the transportation distance of work-in-process goods. We introduced new facilities and
modified old facilities such as quick electric dryers for drying the surface coating of SV plates, a
new dryer for drying steel casing mortar, an additional furnishing line, an automatic shelf and an
express processing line for small lot production. At the same time, the welding work place was
moved from the outside vender’s plant to the same location as above-mentioned facilities in our
plant. As a result, the productivity of the furnishing processes was improved by approximately
20% in 2012 compared to that in 2010 before the remodeling.

1. #E 1. Introduction

R 1L T356 3 M= TIx, WM THETHEHNO In the No.3 Manufacturing Section of
mEREIC A S R K TH HSV TS Okayama Works, we are manufacturing
L= MR BTN/ ANE8ELTW5, 4, g functional refractories such as SV plates and
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Fig. 1

View of plant after remodeling.
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upper/lower nozzles used for molten steel flow
control systems in the steel making process.
For the purpose of improving the productivity
of processing and furnishing processes of these
refractory productions, we carried out large-
scale remodeling of manufacturing lines. We
changed the layout of facilities in order to mini-
mize the transportation distance of work-in-pro-
cess goods, introduced new facilities, modified
old facilities. As a result, the productivity of the
furnishing processes was drastically improved.
An outline of the remodeling is described in
this report.

2. Outline of Remodeling

For the remodeling, the layout of facili-
ties was reviewed and modified to minimize
the transporting distance of work-in-process
goods. In addition, we carried out the following
improvements and modifications to facilities. A
view in the plant after the remodeling is shown
in Fig. 1.

(DImprovement of the first-in-first-out (FIFO)
management of work-in-process goods by the
introduction of an automatic shelf.

(2Reinforcement of the drying efficiency of
steel casing mortar by the introduction of a
new dryer.

(®Introduction of quick electronic dryers for
the surface coating of SV plates.

@Introduction of an additional furnishing line
for SV plates.

(®Introduction of an express processing line for
small lot production.

(Relocation of a welding work place.

2. 1 Reduction of transportation distance

for work-in-process goods

As a result of relocation and modification of
the facility layout in the plant, transportation
distance of work-in-process goods was short-
ened by an average of 56%, of which the range
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Fig. 2 Automatic shelf.
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Fig. 3 New dryer for drying steel casing mortar
of nozzles.

was between 31% and 70% case by case.
2. 2 Improvement of FIFO management by
using an automatic shelf

We improved the FIFO management of
work-in-process goods and finished goods by
introducing an automatic shelf. The automatic
shelf has approximately 240 shelves with a
computer search system, by which automatic
FIFO inventory management of inventory was
introducing. Fig. 2 shows the appearance of the
automatic shelf.

Furthermore, by the introduction of the
automatic shelf, the floor area required for
storing work-in-process goods was reduced by
approximately 60% to 30%, resulting in a large
gain of work space.

2. 3 Increasing the drying efficiency of
steel casing mortar

In case of a ladle lower nozzle, after setting
the steel case on the refractory body using
mortar, the assembly must be dried in the dryer
at a temperature higher than 100C to remove
the mortar water. Before the remodeling, we
used big chamber dryers in which green bod-
ies of bricks were put in and dried together.
Therefore, the time schedule for drying the
nozzles depended on the drying pattern of the
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Fig. 4 New quick electric dryer equipped for the
SV plate furnishing line.

Fig. b View of three (3) SV plate furnishing lines.
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green bodies, resulting in time losses. Another
issue in using such dryers was that the atmo-
sphere in the dryer was not always suitable
for drying steel cases because green bodies of
bricks contained resin binder, from which the
volatiles may cause spots on the surface of the
steel cases. It took some man-power to clean
such spots although spots did not affect nozzle
performance.

We introduced a new compact dryer exclu-
sively for the drying casing mortar of nozzles.
The time required for drying was shortened by
using a new dryer. In addition, the issue of spots
was solved as well, enabling us to save 20 to 25
man-days a month for cleaning. The appearance
of the new dryer is shown in Fig. 3.

2. 4 Quick electronic dryers for surface
coating mix of SV plates

A carbon-containing coating mix is coated
on the sliding surface of a plate brick after
grinding in order to reduce the friction in use
as much as possible. Before the remodeling, we
used hot air blowers equipped with kerosene
burners for drying. However, the efficiency of
these blowers was not good enough and it took
a certain long time to dry surface coating mix.
Noises and odors were other issues affecting
the working environment.

By the introduction of quick electronic dry-
ers to the furnishing lines, issues of noises
and odors were eliminated completely and the
time required for drying was shortened to one
third (1/3) compared to the old equipment.
Fig. 4 shows the appearance of the quick dryers
attached to the furnishing lines.

2. 5 Introduction of an additional furnishing
line for SV plates

Slide plate furnishing work consists of a
surface coating process, drying process, side
and back face cushion pasting process and so
on. We had two (2) furnishing lines before the
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Fig. 6 Express processing line for small lot
production.

Fig. 7 On site PC monitor for checking product
drawing.
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remodeling and installed another line during the
remodeling in order to reinforce the production
capacity. A view of the three (3) furnishing lines
is shown in Fig. 5.
2. 6 Introduction of an express processing
line for small lot production

In order to shorten the processing time for
small lot production for service trial or urgent
response of SV plates, we introduced an express
processing line in addition to the ordinary lines.
The express line has a boring machine, a steel
banding machine and a grinding machine for
handling such small lots quickly. The process-
ing time for manufacturing was shortened to
20% or 50% long compared to the ordinary
processing lines. Fig. 6 shows the view of the
new express processing line.
2. 7 Introduction of on-site PC monitors for

checking product drawings

We introduced on-site PC monitors to key
working stations so that operators can check
the newest product drawings in a timely man-
ner. This helped our paper-less campaign and
confirmation work of drawings became quick
and easy. Since the newest drawing is always
available, it helped eliminating careless errors
caused by using old paper drawings. An example
of on-site PC monitor is shown in Fig. 7.
2. 8 Relocation of welding work place

At the same time of the remodeling, the
welding work place was moved from the out-
side vender’s plant to the same location as the
above-mentioned facilities in our plant. Not only
transporting time and cost reduction but also
quick and correct communication was achieved
by this relocation. The new welding work place
is shown in Fig. 8.

3. Conclusion

We carried out large-scale remodeling on
the manufacturing lines of No.3 Manufacturing
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Fig. 8 Steel case welding works.
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Fig. 9 Productivity before and after remodeling.

Section of Okayama Works in order to improv-
ing the productivity of furnishing processes
of SV plate and nozzle refractory production.
As a result, the productivity of the furnishing
processes was improved by approximately 20%
in 2012 compared to that in 2010 before the
remodeling as shown in Fig. 9.

Improvement of productivity and quick
response capability to customer requirements
are never-ending goals of our company manu-
facturing department. We will keep working
on continuous improvements to meet the new
requirements of the future.





