NNTANHINITAUANDUTBIATEIL UG

WENIUTUIATS e ile

?mmﬁwuﬁﬁlﬂumwﬁwmm?ﬁnmmuuﬁnqmﬂﬁmmﬁmn?mmﬂmumﬂ'ruﬁm
AIITIANITUARBNG  NATTTAAINITILAREING
AEAANITNANART AINTRINMNINENAY
tn1sAnwn 2550

- = L o - ar
18N 1199 AINTINMNINENAE



A STUDY OF ENGINE VIBRATION

Mr. Pornpraseart Pongpanit

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Mechanical Engineering
Department of Mechanical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2007
Copyright of Chulalongkorn University

000057



o ¥ o a - ; - - -
NAURINETUNUD nqﬁ‘ﬁnmanﬁuﬁzLﬂQUﬂﬂq LATENEUR

o WENIUITIETy W
A3 AAINITULATRING
CUCRELITIE TS IANANARTIANTE AT.ANEN BAUATEY

LA} - L

AYAANTINANERT QaenanfuunAnendy  aylR IduAnendnugeliuil

WudaunilsrasnisAnsmundngmsoy s

.................................................. ATULAATUZAAINIINANART

(ANARATIANTE AT, AN AVITUEIAT)

AUENITNNTARLAINL LN US

........ / nITuNT

(729ANAAT19N3E] AT.FAN AuAUIIY)

/

.............................................. NITHNNIT

(aamansIanst as. U Aunfiadey)




= L b : A o«
nasmialy wafnlle : nsfnemsdusziieuresiessus. (A STUDY OF

. ENGINE VIBRATION) &. ftfinm : 5#. . 3nen saiagey, 130 wil,

2
el o

N1SANEIA4 ﬂummqﬂszmﬁlﬁ'ﬂﬁnmmsﬁ"uanﬁawmm‘ﬁ’:ﬂwuﬁ 4 guunaiFes
ua:mummnfiqammwirﬁmmamsﬂ'ﬁaﬁnmgﬂu‘ummmséuﬁnﬁwﬁﬂuuuné’mquia
nfedadurenstoind  nsdurenseseudiuglivmsduredinquianie  (Rigid
body mode) fulszneudaniaideuiiresaiasuslu 6 sUuuLvise 6 sviuTwauRe
msndeuRidaduly 3 iansuaznisadeudidapilu 3 luArfisssumAresszuy
A8 2.32 Hz 2.34 Hz 7.67 Hz 7.70 Hz 14.67 Hz uaz 17.14 Hz TunsAnmazuitity 2
doudemsinmiBmauiiadunisdiensfiuda uszanmsmaaeslagazilunimeaey
Tasaainaasy 1‘?1qmLaﬁqq:‘lﬁ’uuuﬁmmﬁuuuuéwi“uﬂ'ﬁmﬂm?ﬁ"uanﬁﬁwmm‘f‘mﬂuﬁ
Lwudraesdudusendiodauandulaumaniae Haffuseuaues@enad wudiees
é’qndwmmmﬁﬂﬂq’ﬁamﬁﬂﬂmﬁ‘m:huus‘qmnm‘%’*ﬂwuﬁiﬂgﬂuuﬁutﬂ?m’lﬁtmﬂunfls
naaaulasaairmnana mmmmiﬂ'lmﬂ?"mmmusmnf.,mﬂﬁgquuwumsmiﬂumma

X
ANITNIZAAUATAD 14 L‘i")'l’ll,ﬂ mmummmmm

T lFannnsmadaULazuuIMEmnewudiA IndiReiuwidnasidy oo
a’o‘ ° A ]
sunauanANNamR W ldnantsmaseuraaraauliliing  anmsAnenisduazinen
o o~ ” T R .
ypaAassuRdqs I aIusodaT ez ANdn 1an 1A UAT N UUATATNITARIADY

NMIABUAUBIAINANSANYAUTIAINAEUEN  anuuudrsesdnsai i lunsimunly

4 =
NMTEBNULILILATRIEIUA

=3 - IJ -
AR FAINTTULATEING antiledenian.d. ! ""gl % (s
@191 VAINTTULATDING atileteenanstmnm.... <o """/

Tn1sAnmn 2550



## 4670702021 : MAJOR MECHANICAL ENGINEERING
KEY WORD: MODAL TESTING / TRANSMISSIBILITY OF FORCES/
FREQUENCY RESPONSE FUNCTION
PORNPRASEART PONGPANIT: A STUDY OF ENGINE VIBRATION
THESIS ADVISOR: ASSOC.PROF.WITHAYA YOUNGCHARON, Ph.D.,

130 pp.

The objective of this thesis is to study of vibration in four cylinder in-line
engine and presents a mathematical model of vibration engine with linear rigid body
model. This model has six degrees of freedom or six rigid body modes, three
translation modes and three rotational modes. The natural frequencies of the system is
2.32 Hz 2.34 Hz 7.67 Hz 7.70 Hz 14.67 Hz and 17.14 Hz The study process is
separated to two sections, theoretical section is modal analysis and experimental
section is a impact testing on real structure. Finally, the model maybe evaluated to
explain the vibration engine. This model of linear system is in the frequency domain,
called Frequency Response Functions (FRFs). The model of engine vibration can
predict the force transmissibility from engine to engines base and the structural
testing can estimate force from measurement of displacement and velc' at the
engine base.

As the results, the estimated model can predict the response at satisfied level
and experimental result comparison are nearly the same, although it has noise on low
frequency range. A study of engine vibration can help analysis to understand and
simulated the response to external force. The mathematic model can improve design
of the engine.
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