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FIGURE 16.2 Variation of the specific volume with temperature for different materials. Examples are
shown for the formation of a glassy polymer, by either slow or fast cooling, and the melting of a crystalline

material at a temperature 7,,.
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TABLE 16.1

Approximate Values of Glass Transition
Temperature, T,, for Various Polymers

Repeat Unit
—CH,—CH,—
—CH,-CH,-0-

—HZCOCHZ—

Vinyl polymers
—CH,—CHX-

Polymer Name

Polyethylene
poly(ethylene oxide)
poly(p-xylylene)

Side group (X)
—CH; _ _
~CH,~CH,
—CH,—CH,—CH, -
—CH,—CH(CH,),

~)

—Cl

—OH
—-CN

T,/°C
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V=V,4+Vi (16.8)

It is more convenient to talk in terms of fractional free volume f,, which is defined as f, = V/V.
At and below the T, fy is given by f, = Vi*/v and can be considered as being effectively constant.

Above the 7, there will be an important contribution to V; from the expansion of the melt. The free
volume above 7, is then given by

(16.9)

Specific volume, V'

FIGURE 16.4 Schematic illustration of the variation of the specific volume V of a polymer with temperature 7.
The free volume is represented by the shaded area.
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Tg dei copolimeri

=T -1hHat (16.11)
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Copolymer glass transition
temperature, 7,°P/°C
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FIGURE 16.5 Variation of copolymer glass transition temperature with the weight fraction of styrene for
various styrene-based statistical copolymers. (Data taken from Illers, K.H., Kolloid-Zeitschrift., 190, 16,
1963.)



