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ABSTRACT

Panaroma Sun roof’s sun shade motor elicits two major sounds when operating: the tonal sound
and the white noises. Generally, the sound related to the sharpness contributes the most to the

quality of motors’ tonal sound.

The primary purpose of this study was to set the loudness of the motor’s objective tonal sound
utilizing the masking effect by its white noises. To conduct this study, the sound made by the
operating sun shade motor was categorized into two different subsets of masker and test tone to
examine the masking threshold. Also, the shifts of masking threshold were observed with the

varying masker loudness.
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Fig. 3 Jury test

Table 3 Conditions of repeat test

Test Order of questions of each test
1% test Loud to quiet
2™ test Quiet to loud
3 test Alternative order
4" test The loudest tone followed by each sample
5% test The quietest tone followed by each sample

Table 4 Cronbach's alpha of jury test

Friction sound Cronbach’s alpha Number of Items

Original level 0.837 15

-3dB level down 0.954 15
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Table 5 Results of Jury Test using original friction
sound masker

Contents Value
Avg. spectral density 35
of friction sound [dB/Hz]
Masked threshold [dB] 47.44
Standard deviation 1.22

Difference between spectral density
of friction sound and masked 12.44
threshold [dB]
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frequency [Hz]

Fig. 5 Initial tonal sound(—) and masked threshold of
tonal sound(:-*)

5.2 Di&E=2l 37| Halo| Mg 28 =8
E ATV R| Hat

AAel=e] 54 iAol whet whEkE-e] 27)7)
39S ), BH =29 HA/H R Hld oig
TE sl b APe AN B4
229 A7)7F 3 dB We Wi Alge] o1 W3S
AABE7] AlAET AL AARI, & AFelME 15
vlelo 2 wpzkbo] AAAHoZ 3 dB A@EHUATt
7FAsI] oF A AlgEE A e oz Ho
B7he AAAFAT A AS e g
£ A3+ Fig. 59 2o

Table 60 4]l npe} o] Fap W 32
dB/Hz & A7td wpz&o] mpa7)
649 Hz R¥ &9 7P A= o 438 dB®
Uehgtt o= nhEge Fu Wms uweh
11.8d dB 2 AgEA, & A 7E apFLor 2
S Agste] AAY 12.44 dB e} Hlw S
Za Fo€ FAOAN 1 Apole A4 gt
Fig. 62 2 298¢ oH P& H27PgA 9 vk
S AR 3 dB A 2E £5S

U r2 (B

mml

i

=

ot}

npz71e] el zpoll o3k wha7] gatel] dish At
Al aEst7]ells Fel7b AR —“‘% s el
w2 o] A7)7F FolFel wWEtHAE A= nt
27 m3 oA Folge AU ? AR E
2 BAT )Eo]| DA o]E=AY A3kE] M A
A= ofIAARE 0.56dB AR AL A&
Hol= A= gl

2'dB |

o 1st trial

o2nd trial |||

A 3rd trial | |

x 4th trial

o 5th trial

1 234 56 78 9101112131415
Juror number

Masked Threshold
of motor sound [dB]
Lo

Fig. 6 Results of Jury Test using -3dB level down

friction sound masker

Table 6 Results of Jury Test using -3dB level down
friction sound masker

Contents Value
Avg. spectral density 39
of Friction sound [dB/Hz]
Masked threshold [dB] 43.8
Standard Deviation 1.51
Difference between spectral density
of friction sound and masked 11.8
threshold [dB]
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Fig. 7 Initial tonal sound(—) and masked threshold
tonal sound(...)
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