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iBiTRLCtP 

In this investigation the stress-strain relationship of 

nylon 6, a semicrystailine polyner,and Fi'M (Perspex) an amorphous 

Jassy polyner,have been studied under uniaziol (tensile and torsional) 

and biaxial (combined tensile and torsional) loadings. Measures of 

goneralisod stress and generalized strain were dot mined. experimentally 

for these polymers in order to describe their deformation behaviour for 

all loading paths by the same functional relationship involving these 

measures. 

For conducting the experiments a combined tension-torsion 

machine was fabricated. This was of the dead weight type, v&-ere tensile 

and torsional loads coolci be apnlied independent of each other. Thin 

walled tubular speciriens were subjected to raop loading through various 

loading paths, i.e., tension only,torsion only, tension and torsion 

simultaneously, tension followed by torsion, and torsion followed by 

tension. They were also subjected to step loadings of tension only, 

torsion only and combined toncion-torsion. The torsional and. tensile 

dinpcements were monitored independently. 

From the experimental observations, it was found that 

seriicrystaiiine nylon 6 follows a generalized stress-generalized strain 

behaviour 	litaiLively similar to that of dead. annealed notaic as put 

foriard by hell and generalized. by Mittol. 	The stress-strain 

relationship is piecewise rabolic and. the measures of generalized stress 

and strain for nylon 6 were found to be 



a 	2 generalized stress = 	'G 

genera_lizea strain =  

where CT and r are the tensile end shear stresses, and e end '1 a-re 

the tensile and sheer strains resnoc vivel.y. 

On the other  a »:_ Ph A, , wh-ich is an a°nory ? e?3 	ucy poly`Ler, 

oz ibits a behaviour that can be coiiparod in a piecewise nan er to 

rubbers. 	This jas further co _f i -med by the ex minati.on of the stress- 

strain data of others for Corp ous ,)olyeers (Fid , PC,, unpiasticized 

PVC). The generalized measures of ,tress end strain for Ra-EL wore 

found  to be 

a  generalized ,tress = 	+ 2 '~ 

generalized strain =3 , + Y2 

The 'ortevin-le Chatelier effect and the Poynting effect 

were observed for both the polyners. 

Theoretical models based or strain enerE - functions of 

1: ttal and Mooney- .ivlirx have been discussed, to explain the stress-

strain behaviour of nylon 6 end PLEA respectively. 
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