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Bl Abstract

The use of “My Bottle” has become a common practice part of in our daily life, not only helping to
reduce reducing plastic waste, but also contributing greatly significantly to energy conservation through
with its the basic heat-insulating performance of the stainless steel vacuum duplex construction (vacuum
flask), which effectively retains heat and cold. In addition, vacuum flask companies are collaborating with
retailers and local governments to reduce environmental impact and promote the make effective use of
resources. These efforts include, providing water and tea supply spots and collecting used stainless steel
bottles as part of an approach to recycling-oriented focused manufacturing.

The vacuum flask originated during the Second Industrial Revolution in the 19th century, as an invention
by a Scottish chemist. This chemist invented a glass vacuum double-bottle to cool and preserve gases.
This glass vacuum double-bottle, known for its excellent heat-insulating properties, was enclosed in a
metal case to maintain its temperature, which made it a portable good for sale, and marked the beginning
of vacuum flasks. It is widely believed that the term “vacuum flask” was coined due to its revolutionary
ability to provide excellent heat insulation.

The world’s first portable glass vacuum flask was sold in Germany in 1904, initially designed for
explorers challenging the extreme cold. These vacuum flasks were later produced in Japan and exported
to Southeast Asia as household items, prompting an expansion in production. As Japan went through
postwar economic growth and accompanying lifestyle changes, vacuum flasks became commonplace.
By 1980, they were widely used as tabletop vacuum flasks and owned by every family.

The development of glass vacuum flasks began with the automation of vacuum double-bottle production.
Along with the mechanization of the inner and outer valve processes, two types of valves were integrated
and silver-plated in the space between them, while the vacuum process itself was also automated. This
allowed for mass production of glass double bottles, ensuring a stable supply and consistent quality. Over
time, glass vacuum flasks were designed in various shapes to suit different uses, with particular functional
advancements made in tabletop and pneumatic tabletop vacuum flasks. By 1981, sales of glass vacuum
flasks for general household use peaked at approximately 20 million units.

After the material of the inner bottle was changed from glass to stainless steel, each company developed
its own method for manufacturing stainless steel vacuum double-layer bottles. They enhanced reliability
through techniques such as metal press work, optimizing exhaust conditions, refining welding shapes,
surface treatments, as well as conducting airtightness and temperature inspections. The development of
applications based on JIS also progressed, and in particular, the portable stainless steel vacuum bottle
“Mug Bottle” became a catalyst for sales growth with its direct-drinking design that created new needs.
The Mug Bottle, an essential item for going out, has become a daily necessity for many since 2015. This
success can be attributed to the innovative technological advancements made by pioneering engineers,
adapting to the changing times with their ingenuity and know-how.

This report begins by examining the technological development and evolution of glass vacuum flasks,
focusing on the essential functions and reliability required for the finished product. This study was
expanded and systematized for the period after stainless steel vacuum flasks, born from the new vacuum
technology, entered stable production, and examines the manufacturing technology for smaller and lighter
vacuum flasks, the development of vacuum flask applications, and the evolution and transition process of
the key components. This study also explores manufacturing facilities for stainless steel vacuum flasks,
highlights examples of cooking utensils developed using vacuum insulation technology, and examines
collaborative applications with other industries for industrial or research purposes.
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