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An Experimental Study on the
in a Multi-span Web

T

Characteristics of Tension
Transport System
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ABSTRACT
A mathematical model describing the relationship between longitudinal tension and tangential velocity of web/roller in a

multi-span web transport system has been developedm. An experiment was carried out for typical conditions to validate the

mathematical model for tension behavior in a multispan system.

A two-span prototype web transport system with winder

and unwinder was manufactured for the experiment. By comparing simulation and experimental results, the mathematical

model for tension and velocity in a multi-span web transport

system is confirmed to be valid for typical conditions.

Tension transfer phenomenon was also confirmed through the simulation as well as experimentation.

Key Words : multi-span web transport system(th% 23 ¢ )% Al2¥), mathematical model(=3}2] % <d), longitudinal

tension(¢1A+21), tension transfer(Z}2 A&)
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Fig. 1 One span web transport system
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Fig. 2 Two span web transport system
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Fig. 3 Experimental equipment with two span web
transport system
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Table 1. Specification of control system

developing Host Sun SPARC workstation

target board 68030 cpu board
/0 board VMEVMI 4514a /O
motor DC servo motor (300W)

control software real-time scheduler VxWorks ver.5.1

Table 2. Components of the equipment

Components Functions
winder/unwinder | 2247} ZAUYE 3o (core) A R TF
" driven roller oA

idle roller A o)gAE 2 Au Ho] 24

pillow roller olgsw 54 2 FY FA

gear box 2E a8 71 (/10
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Table 3 Experimental conditions

operationg velocity 0.5 m/s

1 kgf or 2 kef
0.07002 m*
0.0481 m*

0.0005 or 0.001 m/s
* 29 wich W

operating tension

unwinder diameter

winder diameter

velocity % 8h&(offset)
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Table 4 Material properties

material polyester
thickness 12 pm
width 330 mm
span length L,=2.985(m) L,= 2.897(m)
—Y«;)ung's modulus 3.9052*10° kgf/m’
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Table 5 Tasks and functions

Task name Functions

SetTime system clock setting

Calibration A A calibration 528

Calibration_end calibration task <t

Run DE 7E 2 AAE M
Stop BE jaskE AHA
z : : * Swp ¢
5 | SetTime « . . .
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Fig. 5 Scheduling of task execution
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Fig. 6 Tension response in two span system for
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