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Abstract

In this studying , the fracture surface energy of unidirectional fiber —
reinforced polymer are studied on two specimens , the first specimen
contain polyethylene as a matrix and ¢ glass fiber as a reinforce medium
and the second specimen contain polyethylene as a matrix and ¢ carbon
fiber as a reinforce medium , by changing the normal applied stress on the
parallel fibers at range between ( ¥ — YV GPa ) , when the fiber diameter ,
fiber contents and shear stress are constant , and changing the fiber
diameter at range ( Y — Y um ) when other parameters are constant , in
addition to changing the fiber contents at range between ( Y — ¢ ) fibers
when other parameters are constant . The Young's modulus, density, of
composite and specific strength are calculated for two specimens , as well
as , the weight ratio ( volume of fraction ) of fibers are calculated at
range ( Y+7 - V7 ) weight ratio by addition ( Y+7 ) weight ratio for two
specimens . In addition, the Young's modulus of composite are calculated
when the applied stress is parallel of the fiber, and compare with normal
applied stress for two specimens. As well as the fiber strain and the
composite strain are studied for two specimens at two stage (applied

stress normal and parallel to the fibers) .

This results are presented the fracture surface energy is increase by
increasing the fiber diameter , fiber contents , and applied stress , and
decrease with decreasing the Young's modulus . In addition, the
reinforced lead to composite with low density and density of composite is
increase by increasing volume fraction of fibers for two specimens.

As well as , the specific strength is equal at range ( ' — ¢ ) fibers and
it decrease with increasing volume fraction of fibers at range (Y7 - Y+ 7)
weight ratio when the applied stress is constant , and it increase with

increasing applied stress .

In addition , the strain is increase by increasing applied stress when
the Young's modulus is constant , while it decrease by increasing the
Young's modulus when the applied stress is constant , and this strain is
greatest when the applied stress is normal on fibers . In addition, the
Young's modulus is greatest when the applied stress is parallel on fibers.

As well as the Fortran language is used to design the programs to
calculations theoretical data in this studying.
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