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Stresses in Molybdenum Foil-to-Silica Glass Seal
By
Toru KISHI
(Central Research Laboratory, Tokyo Shibaura Electric Co., Ltd.)

Silica glass, owing to its high thermal endurance, is used for bulbs of high pressure
mercury discharge lamps, xenon discharge lamps or incandescent iodine lamps. Thermal
expansion of silica glass is so low that metals or alloys with comparably low expansion
coefficients to seal with are not found. Sealing “with thin molybdenum foils is an usual
technique in lamp manufacturing industry. Stresses in such a seal caused by expansion
difference between metal and glass are reduced by plastic flow of the foil.

Stresses in experimental seals were studied photoelastically. Foils used were 204 thick.
Severe snd mild stress concentrations in glass were observed near the edge and the surface
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of foil respectively. Change of distribution of stresses with temperature was rather comp-
licated, showing some hysteresis phenomena caused by plastic and elastic deformation of
foil and viscous flow of glass. Stresses in glass were evaluated to be less than 1kg/mm®
except near the edge of foil. Effect of plasticity of foil on distribution or reduction of

stresses were discussed.
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Polarized light

a) Molybdenum foil A : Edges formed by electrolytic
etching (upit : mm}
b) Molybdenum foil-silica glass seal
¢) Method of photoelastic observation of 2 seal by
- polarised lisht Cm— = e - P L. .
Fig. 1.
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Fig. 2. Isoclinic lines around edge of molybdenum
foil. Cross lines: directions of polarization of
polarizer and analyzer.
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Fig. 3. Simplified sketch of trajectories of principal
stresses. derived {rom Fig. 2. In black areas,
directions of principal stresses are indefnite.
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Photoelastic observation with gquartz wedge
_on areas a) arcund edge and b) pear central
" portion of molybdenum foil.
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Fig. 5. Change of photeelastic retardation with
o . temperature during cocling-heating cyecie.

' . Black and white circles show valves in glass
‘af outer surface and at glass-molybdenum
interface respectively.
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Fig. 6. Schematic sketch of change of- stress.
distribution during cooling-heating cycle. -
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Fig. 8. Change of photoelastic retardation with temperature during successive
heating-cooling runs. Black and white circles : same as Fig. 5.
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