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SUMMARY

Electronic Components and Equipment

During the 1963-1964 interval, reports available at the REIC indicate that
radiation-effects studies in the transient- and space-radiation environments are grow-
ing rapidly (see the Programs in Progress portion of the electronic section).

A very large portion of the electronics work is in the semiconductor field, as
this constitutes the most sensitive area outside of organic insulation,

The best summary of the radiation-effects state of the art in electronics can be
found in reviewing the various bar graphs of the electronics section, although Figures A
and B provide a capsule digest,

More work is needed in the area of correlation of damage from various radiation

forms and also in the transient area; in both cases the concentration should be on pro-
viding higher grade data,

Polymeric Materials

The major emphasis in current radiation studies continues to be in the areas of
space environment, that is, combined environments of radiation, extreme temperatures,
and vacuum, In general, materials having a high degree of cure, high molecular
weight, good heat resistance, and little or no additive, such as a plasticizer, show
promise for use in space environment, In many cases, the radiation resistance of a
material is improved in vacuum because of the lack of oxygen, which is generally the
major factor contributing to polymer deterioration,

Polyimide and phosphonitrillic chloride polymers have been reported as having
improved radiation stability over presently used polymers and merit consideration for
application in a radiation environment provided suitable components can be fabricated.
O-rings manufactured from rubber compositions containing antirads have shown im-
proved service life in a radiation environment, This O-ring, although substantially
improved, still does not meet the requirements for many applications, Several struc-
tural adhesives and laminates have been found to be satisfactory in radiation exposures
at cryogenic temperatures, These include polyurethane, epoxy and modified epoxy,
phenolic, and polyester materials,

Continued work is needed in fundamental studies directed toward new and improved
polymers having greater resistance to r.diation damage. Also, damage mechanisms
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should be determined. More information is needed concerning the effect of high-energy
impulse on polymers and the effect of exposure rate on various components, In addi-
tion, more data are needed regarding the amount of damage which may be sustained by
elastomeric and plastic materials before failure occurs in the operation of the fabri-
cated component,

Lubricants, Flotation and Hydraulic Fluids

There was very little work in this area during the past year, and very few pro-
grams are in progress, Recent inquiries at the REIC indicate that there may be some
increase in this area, This is particularly true in the space-radiation area,

Solid-film lubricants and hexafluorobenzene appear promising, although the solid-

films are not usable in some cases and the current cost of hexafluorobenzene may be a
deterrent,

Ceramics
The rate of effort in the ceramics area was lower than for the previous year, and
the number of current contracts indicates a further decline,
More information is needed on combined environmental effects, particularly in

the space areas of temperature, vacuum, ultraviolet, protons, and electrons,

Space- Radiation Environment

This section reports on more up-to-date measurements of the trapped radiation
environments including the data from Explorers 15 and 18, Injun 3, and some Soviet
data.

Dosimetry

Some of the newer dosimetry practices are discussed. Atomic-displacement
techniques and activation procedures are usual for neutron dosimetry, while chemical
effects are discussed for gamma fields,

Recommendations for reporting procedures are also given,
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Structural Metals and Alloys

The radiation-induced property changes in structural metals and alloys continue
to be of importance to reactor designers and operators, The summarization of data in
this section reflects the increased use of structural materials in high-temperature
applications,

This section also discusses the mechanism of radiation-induced property changes
in ferritic and austenitic stainless steel, and high-temperature alloys,

General

Figure B is a crude approximation of where we stand with respect to materials
development for use in various radiation environments, The bracketed areas give some
estimate of the radiation levels to be expected from various systems,
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SECTION A

ELECTRONIC COMPONENTS AND EQUIPMENT
(INCLUDING SEMICONDUCTORS)
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ORGANIC INSULATION MATERIALS
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APPENDIX I1

LIST OF AVAILABLE REIC PUBLICATIONS
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