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Abstract — The structural features exhibited by a series of unoriented

and uniaxially oriented linear polyethylene samples prepared under
carefully controlled conditions have been examined by polarized and

nonpolarized infrared experiments. Specifically, structural
arrangements associated with the noncrystallime phase of the polymer
have been examined both experimentally and theoretically.
Experimentally, it was observed that the conformational arrangement of

the noncrystalline phase was insensiive to density for samples whose
bulk density was less than 0.96 g/cm . Above this value,
significant conformational changes were observed with increasing
density. Conformational changes with orientation were also analyzed

theoretically by approximating the noncrystalline phase as a random
coil. Comparisons of the experimental results with those predicted by
the random coil model led to gauche (g) trans (t) conformational
seqyences to be assigned to the bands in the controversial 1200—1400
cm region. Finally, quantitative measures of the crystalline and
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Fig. 10), while Nagai (27) used the axis system depicted as Fig. lOc independent of
conformational sequence. When using these different results, it is important to note that
the orientation of the transition moment (a'), which was defined to be normal to the CH2
plane, is twice the orientation of the transition moment (a), which was taken along the
C—C bond (37).

Combining equations (24) and (25), the following expression for K in terms of G is
easily obtained:

K*= G2
*

/G2 (26)
<ttt >tttt
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Fig. 10. Local orthogonal axes defined by Flory and Abe (41).
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