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MOTIVATION AND OBJECTIVES PROCESSING OF SOFT LAMINATES COMPRESSION MOLDING ON A HOT
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APPROACH E Soft laminas are sandwiched between core temperature reaches

E Processing of soft laminates two molding plates. S5 79F.
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E Proven capable of quantlfylng balllstlc damage
mechanisms and energy dissipation in thick-section
composites.

E Specimens are tested at different support span
diameter ( D) to a constant punch diameter (D)
ratios ( SPR = (Ds/ D). IR | S| ; ;
E The resulting load-displacement data for each TN ' 5 S— B _ o oo
test can be used to calculate the energy absorption i ! " " Displacement, d, in.
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with the formation of the inelastic shear cone
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More fiber pull out and more
shear deformation is observed
with increasing SPRs.
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E Effects of SPR start
to diminish as the
number of layers of
lamina increase.

E More peaks and
valleys are seen in
thicker laminates.

DAMAGE MECHANISMS AT
DIFFERENT DISPLACEMENTS

E 11
The
ANknee
before the
first local
peak

E 27
After first
failure

E 31
After
second
failure

E Aload stop test is used to investigate damage as a
function of displacement.

E The test is stopped at different displacement levels
signifying different damage mechanisms.
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layers of fiber is observed.

At 0. 460, sSshear

half of layers.

DAMAGE MECHANISMS AT
DIFFERENT DISPLACEMENTS

cutting throug

QUASI-STATIC ENERGY
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K i Stiffness,
Ibf/in.

E,c i Inelastic
energy, lbf-in.

E;i Total
energy, Ibf-in.

EPEI
Penetration
Energy, Ibf-in.

NEW TEST METHODOLOGIES

E The direct impact punch shear test (DI-PST) will be
used to investigate failure mechanisms under high strain
rates.
E The dominant transverse punch shear damage
mechanisms of hard composites are almost absent in
guasi-static punch shear tests, so DI-PST will be used.
E Astriker bar is shot out of a pressurized tank at high
velocity and strikes the punch through the specimen.
E Waves transmit through the incident bar and resulting
data from a strain gage is used to determine dynamic
compression force-displacement behavior of different
materials

SUMMARY

E Soft Laminates are manufactured on a hot
press using compression molding.
EQSPST6s are used to pr
displacement data which is used to investigate
energy dissipation and penetration damage
mechanisms.

E Larger SPRs are associated with greater shear
damage and more fiber pull out.

E Thicker soft laminates alter the effects of SPR.
E Larger SPRs result in greater dissipation of
energy and greater penetration energy.
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