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ABSTRACT

Based on the string, Euler beam, and Timoshenko beam theories, the transfer functions of axially
translating web system to predict the lateral tracking are introduced in this paper. In addition, total
transfer function of a multi-span web handling system is developed by the combination of the trans-
fer functions of each single span. Experiments and computations are carried out and the results ob-
tained for the Timoshenko beam model are compared with those of other models. The comparison
indicates that the predictions from the Timoshenko and Euler beam models are quite different from
that of the classical string model in both the gain and phase response. The results are expected to
help in the development of high fidelity models of web tracking systems within a general computa-

tional framework.
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Table 1 Material properties of the web handling sys-

tem
Properties Values Unit
Web width 186 mm
Web thickness 0.036 mm
Young’s modulus 47.7 MPa
Poisson ratio 0.33
Web tension 10 N
Web speed 5 m/sec
L 356.6 mm
L, 520.7 mm
Web length Ls 269.9 mm
L4 889.0 mm

0.8

0.6

Gain

0.4

0.2

-90

-180

Phase (Deg.)

-270

Il Measurement Data ‘.

Timoshenko Beam Model o
== = == = Bernoulli-Euler Beam Model A

------ String Model

0.1 0.5 1 2 3
Frequencies (Hz)

Fig. 6 Gain and phase of multi-span web system

(multi-span web)
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