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A Study on the Slippage between a Moving Web and a Roller
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Abstract

Air entrainment can become a significant problem in a web handling process. The development of air film
between a web and an idle roller can cause a reduction of traction and traction coefficient, by which a slip is

occurrred. Computational and experimental study was carried out to describe the slippage of an idle roller for
given operating conditions, tension and web velocity. An extended mathematical model to find out a slip
condition was developed by using the models of air film height, dynamic traction coefficient, and torque
balance of a rotational roller. And by using the extended model, a mechanism to define the slippage between
the roller and the moving web was suggested. The results of simulation and experiment showed that the
extended dynamic model could properly characterize the rotational motion of the idle roller by considering
dynamic traction coefficient. By examining the rotational motion of the idle roller with web dynamics(speed),
the mechanism to define al slip condition between the roller and the web was found to be effective.
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Fig. 1 Foil bearing model of a web and a roller
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Table 1 Simulation parameters

R 0.038 m
J 0.0022 kg-m”
B 0.015
W 0.33m
Ry 4.44 pm
n 18.3x10-6 N-s/m’
[0 /2 rad
Ls 0.3
32 Ad
AlEdelds S8l A5HE T T W
slol] W& AA-EY P vy @4, ofd w
gt vty Eee] AELRTE A o]F&=s}
2ol 7 AZHE =lskr] 918l Fig. 2 oA H=

T Eelel &R WSl 7E RS
A grell w Wstel o] sbsiR Eel oig

9



2003

P 3 T T T
@2
E
@ 2 e e B
o : :
£ | Web velocity
7 ) PO SO SO »
3 7
R T O T o e e .
o Roll veloclty
(1]
- ) PO Y SN SN SN WS SO i
o e
2z |
-] N Fi .
7] H
» :
0 i I I i i
0 .15 0 25 30
time (sec)

Fig. 3 The velocity of a web and a roller
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Fig. 6 Applied torque to an idle roller
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