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PREFACE

The technology of hermeticity addresses the transfer of fluids in and out of sedled enclosures. This
technology is based on physics and chemistry, and (like many such technologies) is difficult to grasp when the
exposure is brief or infrequent. One's first exposure to this technology usualy involves an application related
problem. The understanding of, and particularly the solution to, the problem requires a considerable specific
background. Not having such a background, the physical concept of the problem is just out of on€e's grasp and its
solution is nowhere in sight. Subsequent exposure to this technology only helps a little, as the background is il
missing and the new application is often dightly different.

The purpose of this monograph is to provide the necessary background and problem solving examples, so
that packaging engineers and other specidists can apply this knowledge to solving their problems. Ninety nine
problems and their solutions are presented. These problems are representative of the type of problems occurring in
industry. Many of the included problems are those that the author has experienced.

The technology of hermeticity is an offshoot from vacuum science. Vacuum science has a long history,
going back to two Itdians. Gasparo Berti in 1640, and Evangdlista Torriceli in 1644. During the next three
hundred and some years, scientists have tried to produce better and better vacuums. They realized that the degree of
vacuum achieved, not only depends upon how much and how fast the gas can be removed from the vessel, but also
upon the amount and rate of gas leaking into the vessdl. This lack of an hermetic vessd eventualy led to the
technology of hermeticity.

One method of finding leaks in a vacuum system was to connect the system to a mass spectrometer which
was tuned to the gas; helium. Helium was selected because the amount of helium in the atmosphereis only 1 part in
200,000 (the rate of its diffusion through a leak is greater than any other gas except hydrogen), and that no other
gas can be mistaken for helium by a mass spectrometer. Helium was then sprayed at various parts of the system and
if there was a leak, the mass spectrometer would so indicate. This technique, dightly modified, would eventualy be
used to detect leaks in sedled packages when they contained helium.

The leak testing of sealed packages, when the initial atmosphere in the enclosure had some helium, became
a common practice by the early nineteen sixties. In 1965 D. A. Howl and C. A. Mann reported on a leak testing
method for enclosures which were not sealed in an atmosphere containing helium. This new method forced helium
under pressure through the leakage path into the enclosure. A helium mass spectrometer then detected the helium
escaping the enclosure. Subsequently, MIL-STD 883 adopted a leak test method based on this work.

Bibliographies at the end of chapters will lead the reader to areas beyond the present scope of this

monograph.
Bdtimore, Maryland

Hal Greenhouse
November, 1999
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