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Identification of Printer Noise Source
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ABSTRACT

The printer noise consists of the noise of the various components and parts such as motor, fan
and solenoid. And the human’s printing sound recognition shows various aspects when the printer
starts to print papers because the components operate at the same time. Especially, printers are usu-
ally installed in the quiet office room. Therefore the printing noise is related to its competitiveness
in the market. The importance of the printer sound qualities is increasing and it is necessary to de-
velop the sound quality evaluation system, so it is a key point to identify the noise source of the
printer and develop the sound quality index to each component. By using this evaluation system, it
is possible to evaluate the sound quality of a prototype printer compared to the already existing one.
In this paper, the printer sound quality evaluation system was developed by the following steps.
Firstly, the signal processing method was applied to the recorded printing sound to identity and split
the noise of components. Secondly, the MLR(multiple linear regression) method and the psycho-
acoustics were used to develop the sound quality index. Finally, the improvement of the printer
sound quality is possible by using the result of the MLR and the path analysis. The output of this
research will be applied to the development of a new printer.
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Table 1 The result of the identifications of noise (e) Model 5
source to the each printer Component RPS Tooth Frequency(Hz)
(a) Model 1 Dev motor 37.2 8 297.5(37.2x8)
Component RPS Tooth Frequency(Hz) Main motor 37.7 11 414(37.7x11)
Dev motor 36.6 9 | 2200669) Fuser motor 33.4 8 w
990(36.6x27) 1603(33.4x8)
] 348.9(38.7x9 :
Main motor 387 9 W Main fan 61.4 7 430(61.4x7)
321.3(35.7x9)
535(35.7x15) Table 2 The group of tonal elements
Fuser motor | 357 9 % Printer | Bockground | Main | Fuser | g, | Dev.
1606(35.7x45) Model 1 O O @) O O
1785(35.7x50) Model 2 O O @) O O
SMPS fan 117 5 585(117x5) Model 3 0 0 ) 0 _
(b) Model 2 Model 4 O O O O O
Component RPS Tooth Frequency(Hz) Model 5 O O - - -
Dev motor 36.6 9 | 230066x9)
990(36.6%27)
. 348.9(38.7x9) Printer On Pick Up Paper Out Printer Off
Main motor 38.7 9 m Mode”;."""t .=."“: E........E
321.3(35.7x9) : . - : :
642(35.7%18) Model 2} - s :
Fuser motor 35.7 9 | 963G5.727) : R o b Et :
1071(35.7x30) . HELR - - i
1428(35.7x40) : IL. :} JT ;
1606(35.7x45) i . - : .
SMPS fan 119 5 545(119%5) Model 52 ¥ —W ?‘;‘lﬁ'?““? ¢
(c) Model 3 Fig. 4 The group of impact elements
Component RPS Tooth Frequency(Hz)
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Table 3 Correlations between overall attributes and
components of printers

Component Zwicker Al HFEC
Background -98.86 95.54 -80.79
Main motor -83.73 77.63 -42.68
Fuser motor -96.88 92.04 33.26
Fan -94.23 95.77 -47.95
Dev motor -94.42 57.28 83.51
Prt on -74.28 53.49 -87.02
Pick up -92.65 96.92 -92.69
Pap out -77.38 72.57 -90.72
Prt off -98.80 95.79 -94.41
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Table 4 Factors of sound quality index for quiet at
background noise

Component a b b,
Background 8.633703 -2.77964 6.044827
Main motor 3.464434 -2.2701 10.267429
Fuser motor 2421574 -4.02278 -1.49544
Fan -2.48917 -2.00947 13.85649
Dev motor 9.740992 -3.15511 8.976195
Prt on 17.84526 -100771 -39.2605
Pick up 14.9027 -1.70118 -8.39263
Pap out 14.63504 -1.51708 -24.5688
Prt off 12.79604 -3.6837 20.07678
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Case 2 = (0.410xMain motor) e type printer

+(0.395%Fuser motor) + (0.195%fan)

Case 3 = (0.245%Main motor) Table 5 Comparison between jury test result and in-

+(0.309%F +(0.263%f: 8 dex _output
X X
©. user motor) + (0. an) (¥ Component Jury test Index
+(0.183xDev motor) Model 1 599 6.72
Model 2 7.93 6.29
ELL L7

(2) Saw B=H Model 3 773 7.14
Case 1= (0.424x 74228 + (0.576x 3] A4 22)  (9) Model 4 688 6.86
Model 5 5.14 5.54

Case 2= (02737828 +(0.727x3AA] 28) (10) Correlation 0.98

Case 3 =(0.432xH]7942) + (0.568x3] A 2~) (11)
Table 6 Index Output of path analysis for the proto

3) YHE A7 type printer
Component Index
HME A7k = (0.208%Prt on) + (0.357xPick up) Tone noise 731
+(0.254%xPap out) +(0.181xPrt off) Impact noise 6.89
(12) Final quietness 7.00
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