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3 : Morphological Changes in Nylon-6 and
Effect on Mechanical Properties
IV. Stress-strain Cycles
a : K. Hoashi
N. Kawasaki
OR.D. Andrews
b : 163th ACS National Meeting

¢ : Boston City (Hilton Hotel)
d : April 11, 1972
e : In the present series of papers we have

investigated the effects of morphological changes
(produced by treating the film with different swelling
agents and also by heat treatments) on the mecha-
Part I, II and III

have discussed the types of morphological changes

nical properties of nylon 6 film.

produced, dynamic mechanical properties, and stress
strain properties, respectively. In the present paper
we have examined in more detail the effects produced
on the stress-strain behavior, by use of stress-strain
cycling. In particular, we have examined the nature
of the recoverable and total work of extension at
different points of the stress-strain curve (both betore
and after the yield point) and at different temperatures
(both below and above what is genetally regarded as
the glass transition temperature of the polymer).
The mechanical behavior has been examined in
three different morphological states: (1) The original

state of the film, in which the crystalline morphology
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is of an essentially unoriented smectic hexagonal
type. This is the type of crystal morphology
produced by rapid quenching from the melt. (2) The
a-crystalline from produced by dry heat treatment at
212° C for 30 min. This is an a-crystalline form
without preferential crystal orientation, in contrast
to the a-crystalline form produced by treating the
original smectic hexagonal film with phenol solution;
the latter gives a preferentially oriented a-form, as
discussed in Part I. (3) A plasticized a-crystalline
form produced by a preliminary heat treatment of
the same sort as in (2), followed by swelling in
phenol solutions in carbon tetrachloride. The phenol
absorbed was allowed to remain in durirg subsequent
testing. These samples had an unoriented a-crystal-
line form, just as in the case of the heat treatmert
alone, and the absorbed phenol is believed to be

acting simply as a plasticizer.
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14 : Stress Relaxation of Polymer Melt after
Cessation of Steady Shear Flow
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15: Structure and Properties of Crystaline
Polychloroprene. |. Linear Viscoelastic
Behavior of Crystalline/Amorphous Blends
4+ R.D. Andrews
(O N. Kawasaki
I : 164th ACS National Meeting
¢ : New York City (Hilton Hotel)
d : Sept. 1, 1972
e : The crystalline polychloroprene used in the
present series of investigations was a commercial
polymer manufactured by du Pont and designated as
adhesive grade. The amorphous polychloroprene used
was also @ commercial polymer manufactuted by
Distugil in France.

The present paper, which is Part [ of a series,

concerns the linear viscoelastic behavior of both

— AR T4 — 7

crystalline and amorphous polymers and their blends,
using stress relaxation and dynamic mechanical
measurements as the techniques of investigation.

It is considered that in the description of the
mechanical properties of crystalline polychloroprene,
and of crystalline polymers in general, the supermo
lecular structure involving the crystalline morphology
can play a very important and sometimes controll-
ing role. In the case of polychloroprene, the fact
that the crystallinity forms a continuous phase (es
opposed to microcrystals of a particulate type) is an
important feature, as well as the fact that the
microcrystalline morphology is fibrillar rather than
the more usual lamellar type. The crystalline phase
therefore has somewhat the nature of a network, and
should be fairly easily deformable in the amorphous

rubbery matrix.
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