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Wind Tunnel Tests on Flutter Phenomena of Vertical Webs of Very Thin and Flexible Material

Nobuyuki YAMAGUCHI', Masayuki OGATA?

Flutter phenomena of webs employed in many processes in, for example, printing machines and film making plants, etc. are very

important in determining the upper limit of the film speed. In this report, with attention to the gravity effects on the phenomena, behaviors

of vertical webs were surveyed in a vertical-type wind tunnel constructed for the purpose, for comparison with the experimental data on the

horizontal webs by the authors in the past.

Although the experimental results showed no substantial differences between the vertical webs

and the horizontal ones, the vertical webs tended to have slightly lower flutter speed and occurrence of some more modes of web-plane

movements not seen in the horizontal situation.

absence of the gravity component normal to the web plane.
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Fig. 1 Outline of the experimental set-up for the vertical flutter

test in the vertical wind type

(b)
Fig.3 Important parts of the vertical wind tunnel, (a)

diverging part with splitter plates, and (b) two sets of
axial flow fans for induction of air at the downstream

end of the wind tunnel
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Fig.2 Test section of the vertical wind tunnel
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Fig.4 Enlarged view of the test section of the vertical flutter test

of a thin and flexible sheet material

Fig.5 Fixing device of the trailing edge of the test piece allowing small

vertical movement ensuring the vertical orientation

Table 1 Main numerical figures of the test pieces

. YUPO
Test piece .
tracing paper

Length Ls(mm) 270-370
Width b s (mm) 30-90
Thickness £s(u m) 51
Density o s(kg/m3) 814
Young’s modulus £ s (GPa) 1.67
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Fig. 6 Flutter limit in terms of the fluid force/web tensionc*

against the web tension/sheet stiffnesst™*
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Fig. 8

tension/sheet stiffness t*

In-flutter reduced frequency fz for the web
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