Origin of ringed polymer spherulites
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SR FREINMESREICRADARDYL T IRE—U BB 5NDIEENHD (1), BREADH
RBEVERARZHMELTEAEBZH OIENRRTHLHIMN ., BN OEBIZ DOV TIERZHL
MTLL, SE. fEFED Mullins-Sekerka TR EHEFERICNET HFIILEEHDESIZL
YU T RN RESNABBEREL. RUIFLODOUITRRITOVTRIEL= (B2, 3).

Polymer spherulite is a higher order structure formed by lamellar crystallites of folded polymer
chains. Due to twisting correlation of the crystallites along the radial direction, spherulites of a
variety of polymers develop periodic ring patterns (Fig. 1). We examined the determination
mechanism of the ring period in polymer spherulites. From the microscopic observations by OM and
SPM (Fig. 2), we have experimentally confirmed the morphological instability of Mullins-Sekerka
type. We propose a new type of three-dimensional pattern formation by the coupling of the
instability and intrinsic growth strain of polymer crystallites, which leads to the periodic branching
and periodic twisting as the consequence (Fig. 3).

Based on the modeling, we expect the following relationship among the ring period, P, crystal
growth rate, ¥, and the width of the tip splitting, A,

P <)o (D/V)*®
where D represents the mass diffusion coefficient. By the microscopic observations of spherulites
and single crystals, we have successfully confirmed the above relationship in polyethylene ringed

spherulites.
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