Polymers and Their Mechanical
Behavior

Polymer classifications
Molecular weight
Chemical structure
Secondary bonding forces
Crystallization

Glass transition

Crazing

Stress-strain response/mechanical
behavior
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(a)

Fig. 4.5 Crystal structure of orthorhombic polyethylene. (a) General view of unit cell. (b)

(b)

Projection of unit cell parallel to the chain direction, c. (® . . . carbon atoms, O . . . hydrogen
atoms).
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Fig. 4.7 Schematic representation of the « and B forms of nylon 66. (a) Molecular arrangement
of hydrogen-bonded sheets common to both forms. (b) Stacking of sheets in the a form, viewed
parallel to the sheets. (c) Stacking of the sheets in the B form. (After Wunderlich).
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Fig. 4.11 Schematic illustrations of the different types of folding suggested for polymer single
crystals. (a) Adjacent re-entry with sharp folds. (b) Adjacent re-entry with loose folds. (c)
Random re-entry or ‘switch-board’ model.
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Fig. 4.17 A schematic representation of one possible model for the conformation of a
deuterated polymer molecule (heavy line) in a matrix of protonated molecules (light lines).
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Fig. 4.16 Schematic representation of a possible model for twisted lamellae in spherulitic
polyethylene showing chain-folds and intercrystalline links.
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Figure 2.6 (a) Model of part of a lamellar polyethylene crystal with a regular
folded chain structure. The unit cell, see figure 2.4(a), is shown shaded. The vertical
lines represent the axes of the individual molecular chains. The loops at the fold
surface depict orderly chain folding. (b), (c) Alternative models of the lamellar
polymer crystal with disordered material at the fold surface, including
switchboard loops and loose ends. (d) Structural organisation within the spherulite
showing orientation of crystallographic axe: [reproduced by permission from
P. J. Bartham and A. Keller, J. materials Sci., 12,2141-2148 (1977)]
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