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Development of identification for noise source using visualization of sound and vibration

Hideaki IsHIT*, Hiroshi UEMURA *,
Zhong ZHANG™ and Takashi IMAMURA**

Recent years a Electric Power Steering (EPS) is adapted widely to middle class or comfort class of the cars.
However, the noise and vibration performance of EPS is also important. It is necessary to identify a noise source
to overcome the noise problem quickly. Visualization of the sound and vibration is very effective to identify for
noise source and vibration root for EPS in the vehicle. Using wavelet instantaneous correlation (WIC), it is
clarified the contribution for the noise of the vibration in EPS.

Key Words: noise source identification, wavelet ,visualization

1. 00 0O

oboooooooboooooooooboboOoobooooon
gooooooooooooooboooooooboobooo
0000 (Electric Power Steeringd EPS) 0000000
gooooooooooooooobooooooooboooo
00000 (Column) D00DO0OOOODODOOOOOO
0 (0D00C-EPSOO0DODOD)0D0ODODOODOOO
pgooobbooobbooobobbooobbooooboo
00000000oooooooooooec-EpSsoooog
gooooboboooboboobooboboobooboo
000000 C-EPSOO00D00OO0O00DOOOOOOOOO
gobooobobooobooboboooo

C-EPSO000000000O0O0OO0ODOOOOOO
ooooUoooUoooUoooUuooUoouooUd (Manual
steering gear) 0 0000000000000 (Intermedi-
ate joint) 0 30 0000000000000 0OOOOO
goooooooooooooobooooooobooboOoo
gooooooooooooooboooooooboobooo
goooooooooooooooboooooooboobobooo
gooooooooooooooboooooooobooo
poobogoooboobooboboobooboboobobo
opooooboooo.

*00000ooo0 ooo

* 0o00oooo0oobo0o boooooo

* JTEKT, Kashihara, Nara

** Faculty of Engineering, Toyohashi University of Technol-
ogy, Tenpakucho, Toyohashi
O Received January 12, 20110

00000000000000000000000000
0000000000000 00000000000000
(Noise and VibrationONV) 00 0000000O000O(1)
oooooooooo0Y0@)0000000nn?0(3)
oooooooo®o0@Oo0000oooo®,()000
0000000 ®0000000000000000000
0000000000000 0000000C-EPSOO00O
0000000000000 00000000000000
000000000000 000000000000000
0000000000000 00000000000000
00000000000000®000000000000
000000000000000000000000000
000000000000000000000000000
0O00000000000000000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
oo00000O0O0

00000000000000000000000000
000000000000000000 P00000000
000000000000000000000 (Real-signal
mother wavelet, RMW) 0O OO0O0O0OO00O0O00O000OO
0000000 (Wavelet instantaneous correlation, WIC)
0000000000000 0000000

00000000000000000000000000
0000000000000 00000000000000
000000000000000000000000000
000000000000000000000000000

TRIA 009/11/1009,© 2011 SICE



74

Steering wheel

2
Lower fixing point &

Reducer housing

Fig.1 Column unit and the position of vibration sensors

goooooocoooooooooooooooobooo
2. 00DoOoOooOoOoOoobDoOoOooooooo

Fig.10OOOOOOOOOOOFig.2000000000O
C-EPSO000000QO0OODODODODOOO FiglODOOOOO
000000 Upper fixing point00 0000 0O OO0 Lower
fixing pointd 0 0O Fig.2 000000 00O OO Dashpanel
reinforcement00 00 0000000000000 0OODOO
00000000000 (Steering wheel DO OO O O0OOO
0o0oooU0ooUOoOoOoOoOooooobooooooooo
0oo0o0o0o0o0oooooO0oooooooOoOooOoooo
00o0o0o0o0o0oU00ooooO0o0oU0OooooOOoOooOoOoo
00o0o0o0o0o0oU00ooooOoO0o0oUoO0ooOoOOOooOoooo
000oo0o0o0oU00ooOooOOO0o0oU0oooObOOOoOoOoOoo
00000ooOoOocC-EpSO0O00O0OOOOOOOOOOOO
00oo0o0o0o0oU0U0oOooOO0oO0o0oDUUoooOOoOooOoUoo
jooo0o0oO0oooooOooOOoOoOoOoOoOoO C-EpSOOO
0oo0o00o0oU0UoooOO0ooUUoooOOoOooOoOon
Joo0000o0o0oooo0o0oooooooooooooo
Joo00o000o0oooo0o0ooooooooooooon
pgoogoobooboooboboobooboboobooboo
poogooobooboooboboobobboboobooboo
oooooo

gobooooboboobooboboobobobooo
000O000oo0oO0O00ooo Fig300OOOOOOOOooo
0o0o0ooo0oOooo0ooooOooooooooooo
00oo0O00000oooOoOoOooUoOooooOOoOoooOoo
00o0o0O00o000ooooO0OO0o0o00oboOoOOOooOoooo
00o00o0oU00oOoU0oO0oO0oOoOooooooooOJiIsooo
0000000oU00oooOO0O0o00oooOoOOOooOoooo
0000000000000 000OFig40 JISOOOO
000000000000 000Figd4d0000000O00OO
Joo0o000oU00ooooOoO0oooUUoooOooOoUoo
000000000o0oo0o0o0oooooooooooon
00000000o0o0oooooooooooooog P
00000000000000 PO0000O0DOO AL[dB]
goooobooboboooobg

Sensor 5/\/
. Steering
z v. \ Wheel
X y @Q)

N\
Dashpane |
reinforcement

Fig.2 Steering system with C-EPS and the position of vibra-
tion sensors

Space A

MIC A

Fig.3 Experimental set-up

me O meO

SPEAKER (SP)

{]

(source room) [(receiving room)

AMP | |Noise Oct. Sound

generator| |analyzer||levelmeter

Fig.4 diagram of measurement for sound isolation

AL = 10log(Ps/P;) = 10log,, Ps — 10log,, P; O 10
= 8:— 5

goooooooOOoOO c-EpSOO00000O0O00OODOO
gooooboooooooooooooooooobooboobooo
gooooooooooooooooooooooboooo
gobooooooooobooooooooooooooaod
000000000000 [dBj0O0000Fig30000
gooooooooooooobooooo

00000 C-EPSOOD0O0D0OOODOOOODOOOOO
gobooooobooooooooocooOoooooboobooo
00o00oo0oooooOooo (Sp)ooooooooooo



ooooooooooooo

100
90
80
70
60
50
40

30 B Air Bone Noise
20 @ Structure Bone Noise

Contribution Rate [%]

400 500 630 800 1000 1250 1600 2000 2500 3150

1/3 Oct. Band Center Frequency [Hz]
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