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A Study on Noise Source Identification for Loading Mechanism and Rattle noise about A/V System
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ABSTRACT

This paper represents an identification procedure for loading mechanism of a car A/V system which is composed of a
DC motor and a set of plastic gears. In addition, we studied dominant noise source of rattle noise generated by external
forced vibration as a car drives. we made a dynamometer to produce stationary operation on loading mechanism of A/V
system because noise generated by actual loading mechanism is non-stationary signal. operating the dynamometer setup at
various motor speeds, sound pressure spectra are measured and the results are analyzed. its dominant noise source is also
identified by using a sound intensity technique. we made use of multi-dimensional spectral analysis to find a dominant
rattle noise. this method is so useful to eliminate coherence between vibration sources and helps us obtain coherent output
spectrum of individual vibration source which make a rattle noise.
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Fig. 1 The loading mechanism of ANV system configuration

Diameler of ¢
Gear a:}obeth ach cocle(d) m) Naote
Worm Gl 1 row 6
Helica | G2 42 21 0.5
Spw | G2 20 10 0.5
Spur G3 50 25 0.5
Spur G 17 13.6 0.8
Rack | G4 length 110mm

Table. 1 Specification of gear train
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Fig. 3 Sound spectrum measurement condition
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(b) 20 kHz at 5000 pm
Fig. 5 Sound intensity map

(©) Overall sound intensity at 5000 rpm

E JEEAR Fu5 BAHEA R2FAZ 32 U9
BE] FAF7 4000 ~ 5500 rpmAtolelA TE3
T E S ?4!4]»:6500 ~ 8000 rpmO. 2 7pHTFo] ®
T, st 22 ARE wgow 9 FEAZL 2, 3%
o o éﬁoﬂf\i ALEE AV Al2H o2 HE  2A
g F Ade 7o REY FHFg 19 FHrY JE£
B2 7109 ARE HgoZ 7o) olg9 HPL
2 A EE o, 500 Hzulwrel vlwd AFd 49

of Yehdo.

23 42 Y NE A=HEZTY U A
Fig. 3014 Rolg A3 Zo] 9 &Ahgo] 25 dBY
BgAA thelyrAx AHozRy vy s
& A, 15 cm Eold AHGA rlojmzzEos
2¢ A58 23 Q. ZAYAN £2SNZE =
A olfrE A54AEV 7] HFelth Fig. 4 © &
AzEel 323 A9 & =AM EE7E 5000 rpm

428 292834 BHAA 23 71EE
SECE -E*—#@T%OIE} a2 AlA 4ge s9E
B 7lole %Yl 9% FH59 a9
BY 42d 500 He mRel F4 JelAE e
agdde YAt & 7oy 2EYA IF &

ce gA% 94 @E0D ¥ 4+ Atk AT 20
KHeold ohe #34 429 way 9 gogos

=& 33 dBS .ol AL 2WEZH 20 kHzF
B4e ZEHAN AT 4z Ha Fop49 20
kHzob dAste AL 445 o dfzHes 489
g<lo] ZEA 7I0F¢dE AL B FT.

A=

FA dFAR] FEAU e ZHY s
£ a8 AANEA A% 29EYSH ZHY AF &
qEde 252 F 24edRg BAT BAY

E
gtth 1 g 2N 238 sH4Ee vazw
st 2gWe) HaFissl AN,

QAAE YL o] &3}
2 3o

olzlgt & A AEME &%
o] EAste 4FoA St B4E
o] HAtdte S BYE SH5n, S99 dXNE F
ool F&3HA Lo

+% JAAANEE FH357]) A% 26
Y &4 71(B&K type 2133)% SEAHAE
probe(B&K type 3547)8 A&},
349 4L Argd 3% dHAH

2 E

probe ©ll

-191-



2391/2 inch vlola2 Z9 AEH FFsH=13 cm
g agle9 i Aez dgch  Fig. 59 (a)sh
Zo] FHHAA 3 cm Hold AN 3 HH
7tzuraks Mawde s 6 x 69 Y=g HEA

3709 334 oFHBA ST YANEE 3733
it
28 29Ege] vd FR5A AAS HSHE

AEE AR g2 FHLr FAYRS UL JEE
e 2894We Jehde ASE A4 2¥87 4
o, 714 & Hags vehie Fafd osiA &

A e A 8] A X (sound intensity map)® EE Fub4 o

g9 S duyxE H@ %? % AHAHAE

(overall sound intensity map)E T ¢ 3| .‘i’.,\}‘;}

£3% A9E E48 29 Fig. 59 b)) ©dA B

A% RE IHA47 5000 pmo 2 FAEY, & &

2HEZAN HAAFS JEARD 20 kHzAM 2

259e 2HY A o3 FHRAHYA AFse £

2 gy RIS & % JAAEHGS 2

ol 29 gAe =9 AACIZ AR (54)

o ARHoE, FXE AAY} ofd FHAHY FEH

29 IXolA 2L LI AE A AT A

2 q BE 7o 4F FEIFY 2

ge el Ad. BEE Fa4 d9e £F duAE

8 23 23 JQuHAElE 2H FH0M4 =4 vy

st

DCEHY HA5(pm)E HEAAAA £

AE 2AANE ZFYH 2Y, &% 2HEH

HAS el ARY FapoA FEHA AF

£22% WARlE HEg By Fled 2 99

El9] 7} 9% AFo|Act 2T HAHA

iR WAl 2H FH A it

2

=

R
“

k-]
“

a
-

=
4

do rlo Lo Hr 2

3. AV Al2do| SE AZHTY
3.1 ciAtg A" EGQ o]
A/V Azdo] =29 g3do|}

3 Aoz QAN AELRE TA4HA Hed o

HELLL F2719 £ & (structural-borne noise)©]

th AV Al2Ee b 249 AF o8 YAsHE

2ge 22E9 AFANIENY FBBAE XD

Ak, a2z Q&M 2 Az @HELS RE 7

dEg 47 A dALAHEHY HHE =Yt
712 @,

Fig. 69 (a)9 A% 4zt ZF@A7 EAGH

2 AAsE, 29 2"9EYLE gy Zo] YE df

At

FYF AAz A9

INPUTS 1 I TRANSFER FUNCTION QUTPUT

>r®

%@ m\ n (o)
ENG)] (f)

5 -/

%, (5 H., W

(a) Four input/single output model for unconditioned inputs

INPUTS | l TRANSFER FUNCTION OUTPUT

x (1) L, l \ "ﬁ’)
5 O EZNEN
%5 (1) m @
EAPRO) m /

o (1)

{b) Four input/single output mode! for conditioned inputs
z, (t) : LCD panel vibration
z,(t) : Slide chassis vibration
3 () + Frame vioralion coupled with ratfle roise of inmer system
4, (t) : Link vibration
Fig. 6 Model of four input /single output system for rattle

vibration of AV system
X, —T ¥ X

X, Xew
! + Xa + Xex * b

Fig. 7 Determination of ordered conditioned records from original signals

(b) Inner system configuration
Fig. 8 Input measurement points and inner system configuration
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