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CRACK GROWTH IN THE HEAT-SEALED
SEAM OF ALUMINUM - POLYMER
LAMINATES FOR POUCH-TYPE BATTERY
CELLS
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An analybcat-numercal mode! 15 proposed for the slow subcrincal growth of 8 crack in the
hegt-sealed seam of an aluminum-potymer lamingte used In pouch-type battery celle under
internal pressure. The intermal pressure develops dunng battery charging and operation as a
regult of gas evolution. The enclosure of euch celle ehould be treated not a& a homogeneous
metallz or polymernc plate, but as & thin ssymmetnc aluminem-palymer laminate consisting of
an outer polyamide layer, an aluminum-fod barrier layer, an inner polypropylens layer, and
adhesne Interayers. Farticular attenton (s pald to the anisstropic, elastc-plastic, and
vizcoelashc behavior of the enclogure. Generalized stress-strain curves, 2 echemahc
aseeesment of creep, and an idealized bulging profile of the enclosure are preeented.lhe crack-
growth model comibines a modined Leonoy-Fanesyuk-Dugdale scheme with a constant
prefraciure-zone lengtn, a crincal crack-openimg-displacement citenon, heredtary
viscoelashcity of the potymer layere, an exponential cohesive law fior the seam, and degradation
of the frecture energy under a suetained opening force. Cracke in heat-sesled s2ams may
origmete both guring manutectunng and as a result of the opening torce acting from the inner
side of the cell. Under a sustained constant opening load, the mexmum loed-bearing capacity
of the seam cecreasss, whike the residual loed-displacement respones |E adequately described
by & moditied cohesive lew for the welded joint. Different tempereture-time heat-sealing
reqgimee and thetr influence on the fracture resigtance of the esam ere considered. Fouch cells
were expenmentally inwvestgated under extreme charging condibone, with measurements of
encioeure displacement. A relationship between Internal pressure and displacement Wae
established. Governing equations are presented for the incubaton, traneition, end stesdy crack-
growth stages, together with an expreseion for the critical internal pressure.
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