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Polymer fibers consist of macromolecules oriented along
the fiber axis. Better alignment of chains leads to 
an increased strength of the fiber. It is believed that
the key factor preventing formation of a perfectly oriented
fiber is the chain entanglements. We performed large-
scale computer simulations of polymerization and uniaxial
stretching of semicrystalline ultrahigh molecular weight 
polyethylene (UHMWPE). As a synthesis model,
we consider homogeneous catalysis; for fibers 
processing we consider drawing from the melt.
We assessed how the rate of polymerization
and the concentration of initiators affect entanglement
of chains. We discovered that there is an optimal number
of entanglements per macromolecule necessary
to maximize chain orientation in a fiber. Polymers that
are entangled too strongly form less-oriented fibers. 
On the other hand, when polymers have too few 
entanglements per chain, they disentangle during 
stretching, and a strong fiber is not formed. 
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