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B Abstract

Hydraulic excavators, one of the most widely-used pieces of construction machinery, evolved from the
mechanical shovels developed in the Western world for use in mining and civil engineering works the invention
of the steam engine in the Industrial Revolution. While hydraulic excavator first appeared in Italy in the late 20th
century, it was Japan that quickly introduced and developed it using domestic technology, and turned it into a
global trend. Fifty years after domestic production started, Japanese hydraulic excavators rank first in the world,
both technologically and commercially. They are also one of Japan’s key machinery exports. Hydraulic excavators
are in high global demand, a trend that should continue, as more infrastructure development and mining are
expected in China and other developing nations.

Underpinning the evolution of the hydraulic excavator in Japan was the eagerness of the government at the
time to quickly recover from World War Il and catch up with the developed nations. The use of machines on
construction sites was encouraged by the former Ministry of Construction, which was in charge of post-war
rebuilding efforts. By the time domestic production of hydraulic excavators began, these machines were already
being widely used in many public and infrastructure works as well as private city building projects amidst rapid
economic growth.

When the hydraulic system first arrived in Japan, it was still in its infancy and was incapable of smooth
movement. Faced with a growing demand for the hydraulic excavator, Japanese engineers worked to successively
improve the technology to the point where it could perform as detailed operation as a human hand. The durability
of the main structural parts also significantly increased, thanks to advances in materials and continuous efforts
for improvement based on analyses of damaged parts. as result, with improved maintainability, Japanese products
is became highest quality in the world-class product. By the mid-1980s, Japanese hydraulic excavators were the
most technologically advanced in the world. Even today, engineers continue to offer cutting-edge technologies,
continually working on new ways to reduce their environmental load such as conserving energy and reducing
emissions, in line with global trends.

Hydraulic excavators became popular in Japan for two reasons: firstly, the equipment was compact enough
to fit on small construction sites in Japan, and secondly, the market was very competitive-with so many
manufacturers producing hydraulic excavators, they had to deliver very good products at low cost in order to
survive. While Japanese hydraulic excavators account for the highest sales and most advanced technology in the
world, Japan’s commercial lead in the field has recently been threatened by China and South Korea. Nonetheless,
Japanese manufacturers continue lead the market, standing out from the competition with their customer-oriented
technologies, using information technology for after-sales monitoring of machines, checking on the operating
status, checking for any problems and offering maintenance tips to customers.

Hydraulic excavators move like human arms and can perform complex operations that no other machines can
do, with a power far greater than that of humans. It is because of these characteristics that new types of hydraulic
excavators are emerging in the domestic market, such as two-arm excavators and remote-controlled excavators,
which are playing key roles in disaster areas. These new types of excavators may be taking us one step closer to
humanoid robots.

This paper discusses the background and details of how Japanese technology came to produce the most
technologically advanced hydraulic excavators in the world in just half a century after their conception. It is the
hope of the author that readers will find this study a useful reference.
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