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Identification of Pick up Sound for Laser printers
Based on Psychoacoustic Parameters
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Young-Jun Lee, Tae-Jin Shin, Jin You and Sang-Kwon Lee
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ABSTRACT

This paper identifies a cause of pick up noise in a laser printer and a relationship between pick
up noise and major components related to pick up noise. A pick up sound is affected by many
components such as spring force, spring constant, and friction coefficient. Objective evaluation for
the pick up sound is difficult because of back ground sound such as operating sound. Especially, a
sound between a friction pad and a paper in the process of printing has become an essential issue
in an aspect of quality evaluation. However the existing criteria for determining the above sound
have solely relied on human’s subjective judgments; which highlights the requirement to objectify
these criteria. In this paper, the standard of existing pick up noise is established by finding the ton-
ality, which is a psychoacoustic parameter, of noticeable limit sound level. Based on the findings of
the method, the study has found factors which cause pick up noise and suggests the substitution of
following components of printers such as spring constants, spring force, and the quality of friction
pads. As a result, it is confirmed that the proposed pick up noise index has usefulness to classify
whether existence of pick up noise with an objective evaluation and not to occur the noise based on

design optimized combination of laser printer components.
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Table 2 Comparison between tonality of pick up
noise and that of operating sound and in-

dex values
Experiment | Pick up noise Operating Index
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Table 3 Relationship between index values and

spring force

Signals 150 gf 220 gf 300 gf
Pick up noise 0.12 0.38 0.4
Operating 0.11 0.12 0.11
sound
Index 1.14 3.13 3.54
4
3
3,

100 150 200 250 300 350
Spring Force [gf]
Fig.8 Curve fitting of pick up noise index for
spring force

Table 4 Relationship between index values and

spring constant

Signals 24gt/mm 50gf/mm
Pick up noise 0.41 0.27
Operating sound 0.20 0.21

Index 2.05 1.29

Index

10 20 30 40 50 60 70
Spring Constant [gf/mm]

Fig.9 Curve fitting of pick up noise index for
spring constant
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Table 5 Relationship between index value and fric-
tion coefficient

Signals FC 0.8 FC 1

Pick up noise 0.20 0.32

Operating sound 0.12 0.07

Index 1.62 4.59
5
4
3
T2
1
0

0.7 08 09 1

Friction Coefficient

Fig. 10 Curve fitting of pick up noise index for fric-
tion coefficient

Table 6 Relationship between index values and fric-
tion hardness of friction pad

Signals H53 H80
Pick up noise 0.37 0.32
Operating sound 0.12 0.07
Index 3.02 4.59

0 20 40 60 80 100
Hardness
Fig. 11 Curve fitting of pick up noise index for
hardness of friction pad
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