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B Abstract

It has been known since ancient times that frictional resistance can be significantly reduced by changing
sliding friction into rolling friction by using rollers, such as in the transport of megaliths when constructing the
pyramids in Egypt. And sketches by the 15th-century Renaissance genius Leonardo da Vinci illustrate the
idea of putting rotational friction to use in a mechanism supporting a rotating axis.

At the time of the industrial revolution, when steel was mass-produced, steel rolling bearings that applied
the idea of Da Vinci, and others, were manufactured for the rotating shafts of textile machines, as well as
the axles of bicycles, carriages, and the like, for moving and transporting. Those rolling bearings brought
dramatic improvements in mechanical efficiency and durability. In addition, the spread of the bicycle
and the subsequent invention of the automobile generated widespread demand for rolling bearings, and
created the foundation of today’ s bearing industry. In parallel with this, from the end of the 19th century,
theory regarding the durability (bearing life) of rolling bearings came to be studied and systematized, and
dimensional series and rolling bearing dimensional tolerances standardized, mainly in Europe. Rolling
bearings are now widely used as standardized machine parts in all industries throughout the world, and have
thus become an essential element of everyday life.

In Japan, rolling bearing manufacture started after World War |, with major rolling bearing manufacturers
being founded one after another in the 1910s and 1920s. After that, until the end of World War Il, production
of rolling bearings was mainly for weapons, and the heavy industries that supported weapons manufacturing.

In the era of motorization following World War Il, rolling bearings with unique specifications for various
applications, such as automobile engines, axles, and transmissions, were developed, mainly in Europe and the
United States. In Japan, in response to requests from automobile manufacturers, each bearing manufacturer
contributed to improving the performance, quality, and reliability of automobiles through domestic production
of automobile rolling bearings and the development of original technology. This contributed greatly to the
spread of automobiles in general, not only in Japan, but worldwide.

This report summarizes the mechanisms and features of rolling bearings, and explicates the above history
of rolling bearings.

It also looks at each type of automotive bearing, for such applications as car engines, axles, suspension
and drive-train systems, and reports on the results of a survey carried out on the technological development
of bearings in Japan, from the early days of catching up with Western technology, to the development of
intricate proprietary technology, leading to the achievement of reliable bearings (engine accessory bearings,
automotive axle hub units, bearings used in drive-train systems, etc.) with the required operating life,
efficiency and reliability.

Also, recently, with the advent of hybrid and electric vehicles, the saturation of the Japanese, US, and
European markets that have been driving global automobile demand for many years, and the expansion of
emerging markets such as China and India, new types of automotive bearing are required. For this reason, in
conclusion, the future of automotive bearings and the direction of future development are addressed.
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