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Research on the Airflow and Air Entrainment on Roll-to-Roll System

Sung-kyun Kim, Joon-hyung Park and Huynh Quang Liem

Abstract. The Roll-to-Roll system including continuous flexible thin materials and roller has its wide
range of applications especially in the electronic printing industry. The industry is growing rapidly and
the printing speed is also improving. However, the printing machine based on web and roller system has
it own problem. As the web speed increases, the failure to maintain the contact may occur and the air
entrain between the roller and the paper web may exist. Air bubbles may remain attached to electronic
ink on the web causing defects on product surface. With the development of image processing technique,
the airflow around the web and rolls can be visualized and calculated by PIV method. In our experiment,
the simple web and rolls system is used to R2R simulator. The flow field is studied at various web speeds
and positions. The result shows that the flow field has complicated structure with turbulent characteristic
and the main trend of flow is obtained by taking time average of flow field.

Key Words: R2R system(314284+37), Electronic printing(d&Fe14)), PIV(YPAE/3-74A), Flow

visualization(-f-57F*|3}), air-entrainment(&71-F-%)
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Table 1. Properties of Motor, Tension gage and Web

Web Speed
Motor speed Web velocit
* Polyester(PET) [RPNF] [MPM] Y
* Thickness: 12E-6m 500 62.8
* Young's moduylus: 750 942
3.6E9 N m 1000 126.7
* Poisson ratio: 0.4 1250 157.1

N, 65 90°2 AR sle] o) A8L F3sar}. e
5 (property)2 Table 13} 2t}

2.2 PIV(Particle Image Velocimetry) A&
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Table 2. Air entrainment versus web speed for a unit
thickness at a fixed tension
RPM  Web speed(MPM) Air entrainment (m?/s)

250 314 0.00012
500 62.8 0.00024
750 94.2 0.00035
1000 126.7 0.00037
1256 157.1 0.00043
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Fig. 7. Flow distribution on vertical planes along the
web with: 1000RPM

Table 3. Air entrainment versus web position for a unit
thickness at a fixed tension: 250RPM
Web position(mm)

Air entrainment(m?/s)

0 0.000121
10 0.000107
20 0.000107
30 0.000110
40 0.000123
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