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Equivalent Sealing Glasses

= Whatis Corning 90137

corning.com

= How do we evaluate equivalence?

1 - Schott Glass 8061

2 - MRG AB88

3-Elan5

4 - Elan 13

5 - Community Glass
Produced 8061

6 - Community Glass
Produced 930

= \What about viscoelastic behavior?
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Shear Spectrum Characterization ) s,
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= |sothermal frequency sweeps
= Constant frequency
temperature sweeps
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Bulk Spectrum Characterization ) s,
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Model Compression Seal ) e,
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Concentric seal geometry
= ShellOD=16.1 mm, ID =10.8 mm
= Glass thickness = 3.1 mm
A Thermal processing
= Cool from 600 °Cto 20 °C
Material models
= Glass: thermo-viscoelastic [1]
= Stainless steel: elasto-viscoplastic

Stainless Symmetry

Steel / Plane
This portion not modeled Perfectly

bonded
I Section A-A interface 5




Baseline Model Response

¢ Radial Stress
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Radial Stress

= The glass is in radial
compression

" The radial stress on
the surface near the
shell is the highest

Hoop Stress
* The glass is in hoop
compression




Residual Stress After Sealing Cycle

= There is a small variation in the hoop stress

h

= The largest variation in stress occurs in the radial direction

near the shell-glass interface
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Residual Stress After Sealing Cycle

= There is a small variation in the hoop stress

h

= The largest variation in stress occurs in the radial direction

near the shell-glass interface
10 1~ |

Radial

0 1 2 3 4 5
Radial Distance from Center (mm)

Sandia
National
Laboratories



Residual Stress After Sealing Cycle ) feiw

= There is a small variation in the hoop stress
= The largest variation in stress occurs in the radial direction
near the shell-glass interface
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Residual Stress After Sealing Cycle (i)
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= There is a small variation in the hoop stress
= The largest variation in stress occurs in the radial direction

near the shell-glass interface
n=-11.8 MPa, o = 2.98 MPa
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Residual Stress After 1 Year ) e
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= Exhibits similar trends to stress state after sealing
= The peak radial stress increases with aging
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Residual Stress After 1 Year ) e
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= Exhibits similar trends to stress state after sealing
= The peak radial stress increases with aging
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Residual Stress After 1 Year ) e
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= Exhibits similar trends to stress state after sealing
= The peak radial stress increases with aging
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Residual Stress After 1 Year ) et

= Exhibits similar trends to stress state after sealing
= The peak radial stress increases with aging

= The change in the deviation of peak radial stress
1 =-4.59 MPa, ¢ = 2.68 MPa

magnitudes is small L
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Effects of Aging on Peak Radial Stress (i)
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= The peak radial stress
increases from -17 MPa
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Assessing Equivalency ) i
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= Used indentation methods to infer residual stress*
= Model variation within experimental variation
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Conclusions A i,
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Analyzed the viscoelastic behavior of equivalent glasses

Shear and bulk relaxation moduli characterized for equivalent
glasses

Material model realizations created and propagated through
simple concentric seal model

The confidence bounds for the surface stress are tight near
the center and wider near the shell

Based off available experimental data, the glasses analyzed
could be considered equivalent
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The SPEC Model
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The Simplified Potential Energy Clock Model?! allows for:

= Stress during cooldown

= Structural relaxation

= Creep
The SPEC model was calibrated for Schott 8061 sealing glass?
Shear Relaxation Spectrum Volumetric Relaxation Spectrum
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