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Study on the Radial Stress Considering Mechanical Characteristics of Substrate in
Wound Rolls

248", ol
Seongyong Kim' and Changwoo Lee**

erat (
s w J|H S8 (School of Mechanical Engineering, Changwon National University)
P4 Corresponding author: leecw@changwon.ac.kr, Tel: +82-55-213-3618

Manuscript received: 2015.1.5. / Revised: 2015.1.26. / Accepted: 2015.1.26.

Winding is one of the major processes in roll-to-roll systems. Taper tension profile in a winding
determines the distribution of stress in the radial direction, i.e., the radial stress in the wound rolls.
Maximum radial stress is major cause of material defect, and this study has been actively
proceeded. Traditional models of radial stress model were focused on flexible and light substrate.
In this study, we developed an advanced radial stress model including effects of both these
parameters(weight and stiffness) on the radial stress. The accuracy of the developed model was
verified through FEM(Finite Element Method) analysis. FEM result of maximum radial stress
value corresponds to 99 % in comparison to result with the model. From this study, the material
defects does not occur when the steel winding. And steel industry can be applied to improve the
winding process.
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(BEE N2H)

7184d9H pr = radius curvature
V =volume
o, = radial stress E.= core elastic modulus
o9 = stress of winding direction s;; = compliance of material
o= bending stress y =distance ratio of the moment load point from the
& = Strain center of layer
g = gravity acceleration 7, = radius ratio of core
¢ = core radius 7 =radius ratio
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Fig. 2 Schematics of stress in wound roll
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Fig. 3 Schematic of tensile/compress stress in wound
roll by bending moment
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Table 1 Properties of material

Parameter Value
Elastic modulus [Pa] 9.78 X 10"
Yield strength [Pa] 8.14X 108
Thickness [m] 0.001
Density [g/cm’] 7.85
Width [m] 1
Poisson’s ratio 0.275
sy; [1/Pa] 1/(2.66 X 10"
s1, [1/Pa] 1/(9.78 X 10')
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Fig. 4 Result of radial stress S, Mises
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Fig. 5 FE model of winding system Fig. 6 Result of analysis
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