11 5

RERRC BT DENEIMTDRGILEE

Historical Survey of Transportation Technology in the Steel Industry
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B Summary

The modern steel industry in Japan was born about 150 years ago in 1857 when Takato Oshima used iron
ore to make iron in Kamaishi, Iwate prefecture. With the arrival of Commodore Perry’ s “Black Ships,”
Japan became aware of Western affairs and the West’ s superior industrial technology, which created much
alarm. There was a great sense, in particular, of the need for ships and the material they are made of, that is,
iron. This urgent need prompted the Meiji government to expend much effort in building state-run iron
works, and to transport the iron ore, it constructed a railway to the state-run Kamaishi Iron Works in 1880
marking the first time that a railway was used for industrial purposes in Japan. This in itself shows just how
much effort the Meiji government was putting into the Kamaishi Iron Works. Then, with the building of the
state-run Yawata Iron Works, the foundation of the Japanese steel industry was laid.

The making of 1 ton of iron products is said to require the transport of over 10 tons of material. The build-
ing of transport facilities is therefore a necessity for iron production. Initially, sufficient transport capacity,
especially for the transport of raw materials, was achieved by introducing technology from the mining indus-
try, which predated the steel industry.

During the Second World War, iron works in Japan became targets for attack and all suffered extensive
damage, but they were consequently restored to their prewar levels around 1950. The demand for iron then
rose dramatically during the Korean War, and to meet this need, production of iron in the steel industry
increased significantly resulting in an upsurge in the amount of material that needed to be transported. To
achieve such a large transport capacity, it was realized that new facilities applicable to the steel industry
had to be developed instead of just introducing technologies from other industries.

For the transport of raw materials, a belt conveyor system has been developed by developing reclaimer
facilities based on technology used in mining. This system has improved loading and unloading capacity
immensely and has contributed greatly to achieving the current steel production levels.

Railway transport in the steel industry features great pulling capacity at low speeds, but start-stop fre-
quency is high. The adoption of the torque converter suitable for this kind of operation caused steam locomo-
tives to be replaced by diesel locomotives.

After entering a stable period of growth, labor productivity and environmental problems became major
issues in the steel industry. The transition to diesel locomotives played a big role in alleviating these prob-
lems. In addition, the use of grab bucket unloaders for unloading raw materials at the harbor has been super-
seded by the development of continuous unloaders that are capable of stable operation without dropping ore.

Nevertheless, labor productivity and environmental problems continue to be major issues. Looking to the
future, it is imperative that raw-material areas that are considered to be the most polluted be cleaned up.
Making studies of indoor storage facilities is another step in the right direction.

Although transport operations are performed on a regular basis, they are always different. The state of
the material being transported and that of the surrounding environment must be taken into account. As a
result, there are many transport tasks that are difficult to automate, and most of these are done alone. This
is not desirable from a safety point of view. Recently, however, progress in image processing technology and
computer technology is making possible the development of automation technology whereby a computer
checks peripheral conditions by camera and controls transport accordingly. Technology such as this is
expected to be deployed in actual equipment in the years to come thereby promoting the conversion to auto-
mated systems.

This paper examines changes in transport technology, which occupies an important position in the steel
industry, and analyzes how transport has changed to keep up with the needs of the times.
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