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Abstract : Glass-to-metal elements are widely used in military and civilian areas because of their excellent air tightness, seal-
ing performance, mechanical strength and other comprehensive characteristics. There are some bad defects such as bubbles,
holes, cracks in the interface of lithium battery insulator production. Repeated glass-to-metal seal experiments had been de-
signed and made to analyze and observe the glass state, sealing properties, tensile strength and time of the insulators in this pa-
per. As a result, we get the conclusion that multi-times glass-to-metal seal have great influence on sealing characteristics such
as air tightness, tensile strength, etc. With the increasing times of glass-to-metal sealing, the comprehensive performance of
the products get worse, and the max repeated seal times which can ensure the products performance have been discussed.
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Table 1 Comparison of glass state after repeated seal
Experiment 1 Experiment 2 Experiment 3
Serial . Surface . Surface . < Surface .
eria State of .. Quantity ~ FTQ State of " Quantity ~ FTQ State of . Quantity ~ FTQ
. condition . condition . condition
insulator . of glass (%) insulator of glass (%) insulator of glass (%)
of glass of glass of glass
1 Excellent  Brightness  Solid 100 Good Brightness  Solid 100 Good Brightness  solid 100
2 Good Brightness  Solid 100 Normal  Brightness  Solid 97.5 Good Brightness  solid 100
3 Black spot  Darkness Climbing 80 Black Darkness Climbing 73.3 Good Brightness Climbing 93.3
pole spot pole pole
4 Black spot  Darkness Hollow 60 Much more Black Hollow. Normal Darkness  Hollow 60
/spatter black spot / spatter
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Table 2 Comparison of gas-tightness in repeated seal

Experiment 1

Experiment 2

Experiment 3

Serial Gas tightness FTQ Gas tightness FTQ Gas tightness FTQ
<L.Ox10 "“m’Pa/s (%) <L.Ox10 "“m’Pa/s (%) <L.Ox10 "“m*Pa/s (%)
1 Excellent 100 Good 96 Preferable 94
2 Good 97.5 Good 95 Preferable 90
3 Preferable 96 Preferable 93. 3 Good 100
4 Bad 90 Bad 90 Bad 85
5 Bad 70 Bad 70 Bad 80
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Fig. 1 Relationship between strength of extension and gas tightness: (a) insulator with external purchase glass ring and no acid-washing; (b) insula-

tor with self-made glass ring and no acid-washing, and (c¢) insulator with self-developed glass ring and acid-washing
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Table 3 Comparison for strength of extension

Experiment 1

Experiment 2

Experiment 3

Strength of extension Tensile deformation

Strength of extension

Tensile deformation  Strength of extension — Tensile deformation

/N /mm /N /mm /N /mm
1 1381 ~1435 4.711 3 ~5.061 7 1192 ~1 322 3.6519~4.8529 1304 ~1 397 4.646 ~6.075 6
2 1264 ~1 428 3.808 ~5.104 8 1154 ~1 264 4.5125~4.724 4 1281 ~1 369 4.503 5~4.8358
3 1358 ~1 468 4.7575~6.202 1 1137 ~1223 4.3308 ~4.774 5 1211 ~1299 4.465 3 ~4.804 7
4 1360 ~1 441 4.7826~7.5413 1164 ~127 1 4.446 3 ~4.777 6 1179 ~130 8 4.5386~4.734 4
5 1392 ~1 458 4.729 4 ~6.088 7 1084 ~1235 4.163 2 ~4.838 8 1145~1292 4.1632~4.792 6
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Fig. 2 Relationship between strength of extension and tensile; (a)insulator with external purchase glass ring and no acid-washing; (b) insulator with

self-made glass ring and no acid-washing; (c) insulator with self-made glass ring and acid-washing
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Fig. 3 Relationship between strength of extension and time: (a)insulator with external purchase glass ring and no acid-washing; (b) insulator with

self-developed glass ring and no acid-washing; (c¢) insulator with self-developed glass ring and acid-washing
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