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Qualitative Noise Characteristics
of Rotating Polygonal Disk Applied to Digital Printer Systems
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ABSTRACT

Consumer’s product selection measures are being shifted from the units’ operational performance

to overall performance. Low noise, low vibration, and low power consumption rate, etc. which used

to be additional quality indices, now become vital performance factors. Especially, noise and

vibration characteristics are being considered as equivalent to/or even more critical than

operational performance in certain products such as office machines and home entertainment

systems, which share the same space with human being’s daily life. Therefore, noise reduction and

sound quality improvement technology becomes an inevitable design issue for those applications.

Qualitative noise characteristics of rotating polygonal disk applied to digital printer systems are
presented. Overall sound pressure level change and tonal noise variation with respect to the
geometrical properties of polygonal disk, operational speed, and others are briefly discussed based

on experimental results.
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Fig. 1 Schematic of a laser scanning unit
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Fig. 2 Various polygonal disk shapes
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Fig. 3 Air flow patterns of spinning hexagonal disk
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Fig. 5 Schematic of measurement setup

Table 1 Specification of polygonal disk

Polygonal Circumscribed |
disk | radius Remarks
20 -
20 Anti—contamination
disk
6
15 -~
15 Anti—contamination
disk
15 -
4
10 -
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Table 2 Overall SPL at 40000 rpm

Polygonal disk SPLIdBA] Remarks

6 facet 20 mm 66.5 -

6 facet 20 mm 61.1 Anti-contamination
disk

6 facet 15 mm 55.5 -

6 facet 15 mm 52.2 Anti-contamination
disk

4 facet 15 mm H8.3 -

4 facet 10 mm 49.7 -
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Table 3 Tonal SPL at 40000 rpm
Polygonal 1X 4X/6X
disk (SPL) | (SPL) Remarks
6 facet 20 mm 26.6 51.3 -

Anti—contamination
disk

6 facet 15 mm 28.9 39.3 -

6 facet 20 mm 36.8 491

98 7 Anti—contamination

6 facet 15 mm 394 disk

4 facet 15 mm 32.1 39.7 -~

4 facet 10 mm 32.0 31.0 -
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contamination disk at 40000 rpm
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