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Abstract : Motor vehicles are inevitably afflicted with noise and vibration due to various components that are connected
to the drivetrain. However, when the noise and vibration are not managed properly, they reduce the ride comfort of the
vehicle and the safety of the rider, as well as reduce the lifetime of the vehicle. The diagnosis of the abnormal noise and
vibration is found to be difficult and poorly understood. This paper provides a framework for determining the main
causes for the abnormal noise and vibration in a motor vehicle. The experimental setup for diagnosing abnormal noise
and vibration is proposed in detail. The value of noise and vibration verified from the experiment with a vehicle in its
normal state is used for diagnosing the state of the vehicle. A case study was conducted in order to validate the
framework. It can replace maintenance and attribution, which rely on experience, in an existing maintenance site with
objective and quantitative approaches to minimize trial and error, and to support reliable maintenance services.

Key words : Stabilizer bar(<~E]2 2}©] A u}), Front suspension system(Z
@), Noise, Vibration, Harshness(NVH, &, 43, v}2h), Ball joint(B3<1

s

2E A2 A2 =) Handling(PE
E

)

LA Z S ERERE T PSS EEE E )
ES ogul A Al 3l=) ZF2ko] A aks
AN fi AES A A g o0 o AU ekl Heh A el B
TS U e 9 F R B3 17, dsd AR e 580 A FHEstE 919
& A= 9a e s e
et 1 ree WA el e FEEEI B4 s Feagte 15
= = ol EES. . 2 o = =l o=
,J_.E]'Z:r ) Oﬂ = VY= ‘3] ]7] Oﬂ J_H]X}"/] S-E 20 A o Eﬂ Hobar =400 A} Eﬁ}fﬂ-/\ﬂ ro
FHAT7) AR AT A%S, ANE et A A
s o) 1] B gl 12 QB e QAH 0 A ek AL 2o,
e _ Agare] W o] 088 R2E 4 e 5
AL e pEeR pyHa s Ay 0T
of W/ AEAE A4S Bl BASE 9e  Co
o mrr i olol AE} age) el S FHE W 3
TEL &0 LS A AdAF] FEo R AYs)
: _ on), WE Agol SAANA BN Helg
T EEE AR ATAL SN I ATIAE o L ere e e solof 9kY olelw ol
= T4 e fE s

"Corresponding author, E-mail: jhd503@hyundai.com

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is
properly cited.

457


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2018.26.4.457&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

PgAF Ao FAR N daolE
JeL v B2 T e o] = ofokgt”

ool ¥ AT L AFAANA B £,
A% g gl 2o 9ag THo 1A
A9 28, A A, 99 79 9 5
o Tie st =g AN Gk THE TS
A g9 Abel AT EE RS T A
712 Ayl @gel A Age] el o), 99 79
& Aol JFA P PO thAIshe]
AW E At sk A Q= GE AE
7t Ve ste® A A% & 9k,

2. A7 e

2.1 A7 CHat AJAE]

AT gl Al =]S HAR 7HE) 3.8 AFeo R
TAA QD Al Table 13 Eow F8 A
o] &= A]ElQl 2~ o] A(Stabilizer)+= Fig 1
3} 29] §Ao EA %} ZH2he] Figes 4y H 9
Suspensions YEF W G324 Z}o| 7} E A gl

22 QIPCHA Al2RIS| TS R T

2 F A, AT = AR, 5 2
o JPL PAE Fo 4B FHL2E @71
Aolek, zepetol A @A B shit, Al

o 292 Fo|7] gI8te] RA e A ] EAn}

)

o &3t FAH o= HEY 8BS o] &
alo] ol Tolahs 5 ReFe] 2xo|t)
EFel A A SIE vol 4%, 2o
M o/ S U o R sith 53], 2~
gho] A vhef| A A= o] &S /X E o] Xkt
WA AR1S g o2 FA et WS AlFst
A} 3kt}, Fig. 12 Front suspension system 7 3|E,

Fig. 2+= Rear suspension system ]S YERH 1L 9L
o zgdeto] A vh= AVMA| 2RO oF
A zEpdetol A, 3 JAH(Show
absorber) S A AsI= F-Eolt) Y H-E2 2
T3 & A= HE Y 29 @3S A A
o] A Alo] S FHAFL g
SR FUEE F

g sAE A

458 E=IRSASEE=EH H262A F435, 2018

# "1 stabilizer bar bracket

2. stabilizer bar bushed.

Fig. 2 Stabilizer in vehicle (Rear suspension)

Table 1 Specification of target vehicle

Item Specification
Type V.DOHC
Cylinder 6
AUTO T/M 6

Steering system

EHPS (Electric hydraulic power steering)

Brake system

Driving mode integrated control

Suspension
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Front suspension
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Requirement i . . Fault Symptom Diagnosis and
Understanding Ii Exfefiuspuction Check Repair
Investigation of Noise occurrence Test Single item check
customer condition - Idle test - Clearance
complaints identification - Driving test - Tightening condition
- Omission of cotton
Examination by Basic inspection Source identification |  pad (Plastic trim)
interview - Tire air pressure - Noise/vibration - Part interference
- Tire abrasion source (Engine)
Brief explanation - Wheel alignment - Power transfer unit | Noise/Vibration
! about potential - Interior analysis
| causes - Sensor installation
- Experiment
environment setting
- Equipment condition
check
Repair on root cause
Fig. 8 Proposed fault diagnosis process
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Fig. 11 Measured vibration (Abnormal state)
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