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Abstract

Stick-slip friction is present to some degree in
almost all actuators and mechanisms and is often
responsible for performance limitations. Simulation
of stick-slip friction is difficult because of strongly
nonlinear behavior in the vicinity of zero velocity.
A straightforward method for representing and
simulating friction effects is presented. True zero
velocity sticking is represented without equation
the
stiffness problems. Stick-slip motion is investigated
experimentally, and the fundamental characteristics

reformulation or introduction of numerical

of the stick-slip motion are clarified Based on
thesc experimental results, the characteristics of
static in the period of stick and kinetic friction in
the period of slip are studied concretely so as to

clarify the stick-slip process.
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Fig. 2 Stick-slip friction behavior

(a) Linear model (b) Nonlinear model

Fig. 3 Proposed stick-slip model
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Fig. 5 Friction force with constant feedrate
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Fig. 4 Experimental setup for friction identification
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Table 1 Identified parameter value

|  Parameter Value [unit]
‘ F e 11278 N
Friction Fi 9513 N ‘
Dy | 0.5 mm/sec ‘
| M, | 335 kg |
| Feed drive | C,, | 738 N - sec/mm |
I * ’ I
‘ K., 151 N/mm ‘
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Fig. 7 Simulation of quadrant protrusion
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