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INTRODUCTION

Radiation exposure'of the Comsip Delphi Incorporated sample cell #885
was performed on July 19, 1979 using bremsstrahlung radiation produced from
a tantalum converter. The cell was exposed to a total dose of 5 x 107 Rads
(Air) at an average dose rate of 6 x 106 Rads (Alr) per hour while maintain-

ing a minimum cell temperature of 150°F.
TEST SETUP AND DOSIMETRY

The bremsstrahlung radiation env1ronment used in this test was produced
u51ng 12 Mev electrons from IRT's linear accelerator (Linac) and was accom-

plished by first sweeping the electrons in a square pattern using an elec-

tromagnet and then having the electrons impinged on a 40-mil tantalum

converter backed up by a 1-inch water-cooled aluminum plate. The aluminum -
plate was used to prevent primary electrons reaching the part under test
which was located approximately twelve inches behind the plate. At 12 Mev,
the bremsstrahlung spectrum from a tantalum converter very closely simulates

the fission gamma spectrum from a nuclear reactor. Since data for 12 Mev

- electrons and a tantalum converter are not readily available, Figure 1 is

presented for comparison purposes only. The higher energy electron would

‘tend to shift the bremsstrahlung curve slightly upwards, whereas the lower-Z

material, being somewhat less efficient, would tend to lower the curve.

Prior to exposing the cell, mapping of the gamma field was performed

to determine the dose rate and dose uniformity. To do this, Far West

dosimeters were located at the cell position and exposed to the gamma environ-

lent. The calibration indicated that. the dose was uniform to within 10%

-over the cell area and the dose rate was 6 x 106 Rads (Air) per hour.

®

During the irradiation the temperature of the cell was monitored

using an Iron-Constantan thermocouple. The output of the thermocouple was

- recorded on a strip chart which is attached to this report. At 150°F the

thermocouple output is 2.3 mV and at the maximum temperature of 300°F the
output is 6.9 mV, . , A . _ . !
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Figure 1. Comparison of bremsstrahlurg spectrun produced by high-energy

electrons and tungsten converter with a fission gamma spectrun
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CERTIFICATION OF TEST :

IRT Corporation certifies that the tests described in this report
- were conducted vusing accepted engineering and scientific practices,
IRT also certifies that the dosimetry was performed using standard

dosimetric techniques.
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-_ Facility Manager
‘ © D. E. Willis
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3'  Report - Effects of 5 X 10'R on Thermal Conductivity Cell Seals
A model B-5 cell (cell #885) was assembled using various sealing
‘ techniques on each of the cell's O-ring sealing surfaces duplica-
ting actual production configuration with‘the exception of deleting
the Uuse of RTV on the reference side plate seal. These techniques
were used as folléws: |
1. The "O" ring seal over the adjustment screws was assembled
per CDI Standard Practice, i.e., volume of silicon rubber
slightly exceeds the volume of the groove so that there is
some material extruded from the groove. |
2. The Reference-side plate seal was assembled using normal .
o industry _practice of some 15% deflection of the "O" ring"
;;;“wfﬁiéﬂhess but not filling the "O" ring groove.
3. 'The sample- -side" plate seal was assembled u31ng RTV g;llcon
" '%B'”EF&EEé gg‘;z);\;—e“fl‘iﬂ;;]iﬁ adcﬁ%lon to ’Eie squela;e used -
| on the Reference—81de plate. ~ - -
. Prior to radiation,ffﬁé assémbled cell was tested for iéggs at
60 psig. A slight leak was noted on the Réference—side seal.
The cell was theﬁ sent to IRT in San Diego for irradiation to
5 X 10'R (s1). After the induced radioactivity had decayed, the
cell was returned to Comsip for evaluation.
Inspection of the returned cell yielded the foilowing:
1. The hO" ring seals over the adjustment screws did not leak
at 60 psig. | |
2. The FO" ring seal on the Reference-side plate leakéd grossly.
- Disassembly on the seal showed a chunk of fdreign material -
. """“on the seal. The compression set induced by the radiation -~ -

had decreascd the pressure on the seal so that the seal leaked

. grossly at the site of the foreign material. Removal of
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the foreign material left a compression set dent in the

o "0 ping that prevented remaking the seal. The "O" ring

‘ was replaced to allow testing of the remaining seals. ‘

3. The Sample-side plate seal did not leak.

4. The integrity-of the glass-metal hermatic seals remained.

- 'Discuséion: It is shown that silicon rﬁbber bonds are broken by
' _ ~ radiation and that these bonds are remade at a rate determined
by temperature, time, and oxygen as a catylist. This action
leads to compression set and loss of seal pressure. The silicon
| rubber is necessaryin thié particular application due to the high
temperatures. Thus, toﬁﬁitigate the effects of fadiation, RTV
is used fqrassure-groove filling énd'such-static seals survive

both temperature and radiation. - A
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. - Timothy ({{ Belke
¢ : Lo : - Project Manager




