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AENTAL CHARACTERIZATION OF FRICTION BEHAVIOR OF KE\

Measure the coefficient of friction
(COF) between Kevlar fabric layers

+ Basic sliding test

« Wrapped plates in
servohydraulic machine

TESTING LAYER TO LAYER
FRICTION

When the block begins sliding, the ramp height
is recorded

M. D. Van Homn (BSME), M. Keefe, and Y. Duan (PD)

University of Delaware = Center for Composite Materials = Department of Mechanical Engineering
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Clar fabric

Basic sliding test setup for measuring the
coefficients of friction between layers of
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CHARACTERIZING THE FABRIC
LAYER TO LAYER FRICTION

Possible factors that affect the COF

SERVOHYDRAULIC
{INSTRON) MACHINE



REFINEMENT OF TEST

Problem

Knurled grips induced rough testing surface of the

Kevlar fabric

Solution

Fabric wrapped in grip
0 deg

Smooth thin plastic card inserted as backing for the 45 deg

Kevlar fabric

FUTURE TESTING

Continue changing torques
Minimum of three tests per
torque

Area
Repeat torque tests on a
smaller area grip

Yam orientation
0 deg
45 deg

TESTING \

The Instron machine pulls the Kevlar fabric strip at 10

CALCULATIONS

Calculations

Use Instrumentation and/or calculation to
determine the clamping forces relative to
the applied torques

A coefficient of friction can then be
calculated through

_ Fing
p=

clamping /

o

PRELIMINARY TESTING RESULLTS

5 Ib-f torque applied to the bottom grip
The initial peak load comesponds to a static friction

The constant load at large displacement comresponds to a
sliding friction

ey

The COF of Keviar fabric layers depend
on all the three variables (force, area,
yam orientation)

The COF between Keviar fabric layers is
not a constant value. Depending on
testing conditions, the COF may vary
between 0.28 and 0.51

The force appears to be the smallest
factor that affects the COF, however, the
yam orientation is the largest one
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