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The knitted stitch




The knitted stitch
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Stockinette Reverse stockinette



Patterns made from knits and purls
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1x1 ribbing Seed stitch



Knitting machine
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K. Singal, M. Dimitriyev and EAM, (in preparation), 2021




EXperimental setup

K. Singal, M. Dimitriyev and EAM, (in preparation), 2021



|_attice model geometry
Connection: joins two
/ CrOSS-0OVers
Cross-over: two yarn

segments twist together
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Simple yarn model

I‘ bending & twisting moduli

.y ’ arc-length parameter T T
curvature & torsion

» FENE springs
prevent topology

changes

fix total length
of curve

identify pairs of curve ends

K. Singal, M. Dimitriyev and EAM, (in preparation), 2021



Bézler curves: expanding in a polynomial basis
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Minimal energy configurations

Stockinette
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Simulation results: applying uniaxial forces
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Stress-strain relations
Stockinette Force <=
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Stress-strain relations
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lTopology, symmetry & low strain behavior
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k, ~ —= (1 + O(A?)) k, ~ —= (1 + v, cote + O(A1?))

- vz > A2
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lTopology, symmetry & low strain behavior

Stockinette Garter
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Curvature concentration
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Curvature concentration & nonlinear response
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Low tension I’ High tension I’
Long bending length /5 Short bending length /7

L. = const.

(A

M. Dimitriyev, K. Singal and EAM, (in preparation), 2021



HIgn tension limit & elastic nonlinearity

M. Dimitriyev, K. Singal and EAM, (in preparation), 2021



Towards a continuum mode|
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terial... with defects
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Future work




