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Structure, scales, partially crystalline polymers

The crystalline unit cell for PET 
(a = 4.56 Å, b = 5.94 Å, c = 
10.75 Å; α = 98.5°,
β = 118°, γ = 112°),

M Durell (2002)



Nylon

Nylon exists in three forms, noncrystaline, α crystal and γ crystal. γ crystal is the most interested one. It is monoclinic, but could be 
more precised  described as pseudo-orthorhombic lattice with a=0.482nm, b= 0.782nm and c = 1.67nm. And α crystal is monoclinic 
lattice with a=0.478nm, b= 0.400nm, c=1.724nm and angle γ = 67.5°.
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Polypropylen  (PP), Cr-Kα1,  40KV 40mA
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Nylon

Nylon 6, Cr-Kα1,  40KV 40mA
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Tensile and drawing

Schematic model of a cavitating 
semi-crystalline polymer under 

tensile deformation

A.Galeski, Progress in Polymer 
Science, (2003)

Peterlin: internal cavitation-
micronecking

A. Peterlin, Journal of Materials 
Science , (1971)
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texture-relevant lattice defects, a tensorial view

glassy intralamellar
transition zone

d±∆d crystal block

glassy 
interlamellar
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crystal lamella
coupling zone,              
"nucleation" of decrystallization

"nucleation" of intralamellar shear 
micromechanical stress localization
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orientation dependence, elongation of soft phase
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orientation dependence, shear of crystal phase  #1

screw dislocations or intralamellar shear zones ?


