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In this investigation the stregs-strain relavionship of
nylon &, a semicrystalline polyner and rilh (perspex), an amorphous
classy polyner,have been studied under wmiaxial (tensile and torsional)

and biaxial {combined tensile and torsiomal) loadings. lieasures of

k

3

zed stress and generalized strain were determined experimentally

fde

genexrals
for these polymers in order to describe their deformation behaviour for
all lozding peths hy the same funetionsl relationship invelving thege

Neasurcs.

=

For conducting the experiments a combined tension-torsion
mackine was fabricated. This was of the dead weight type, where tensile
and torsicnal loads could be aprpiied independent of each other. Thin

Jled tubular specinens were subjected to ramp loading through varicus
loading paths, i.cs, tencion only, torsion only, tension and torsion
girmltaneously, tension followed by torsion, and torsion followed by
tengions They were also subjected to step loadings of tension only,
torgion only znd conbined tenoion-torsion. The forsicnal and tensile

digplaeenents were monitored independently.

From the experinental observations, it was found that
gserierystalline nylon & follows a generalized stress-generalized strain
behoviour gualitatively similar to that of dead ammezled metals as put
forwerd by Bell and generclized by Mittol. The siress-—strain

relaticrghip i

e}

plecewisc parcholic and tize measures of soneralized gtress

and otrain for nylon 6 were foumd to be



P

02 2
generalized stress = V F+ T-

: s [ 2 2
generalized gtrain 3% 4+Y

. 3

wiere o and ‘¢ are the tengile cnd shear stregsces, snd € and ¥ are

~

the tensile and ghecr strains respectively,

On the other hand PR, which is on auorphous glaossy polyrer,
exhibits a behaviour that can be compared in o piecewise monner to
rubbers. This was further econfirmed by the examination of the stresse-
strain data of others for amorphous polymers (FlMA, TC, wplasticized

PVC). The generalized measures of stress and gtrain for FIMA were

found tc be

2
generalized stress = \/'qé:' + 12

o . 2 o2
generalized strain =\/ 3 e“+ Y

The Portevin=le Chaotelier effect and the Poynting effect

were observed foxr both the polymers,

Theoretical models based on strain energ - funetions of
Eittal and Mooney-Rivlin hove been discussed, to explain the gtresse

strain beheviour of nylen € and PlA respectively.
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