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Finite Element Analysis for Vibration Properties of Panels in Car Bodies
Having Viscoelastic Damped Layer
(2nd Report, Influence of Geometry for Stiffened Panel on Modal Damping)
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Satoshi MURAKAMI and Koukichi SAWADA

** Department of Mechanical System Engineering, Gunma University,
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Viscoelastic damping materials are laminated on car body panels to reduce structure borne
noise. In usual, these panels are stiffened by beads. Damping properties of the panels are sensitively
affected by their complicated configurations. In the first report, we studied about prediction methods
of damping properties for both bead panels and actual vehicle models having non-constraint vis-
coelastic layer. Applying asymptotic method to the discreted equations of FEM, explicit expressions
of modal loss factors for the laminates were derived, and then were verified by experiment. In this
report, sensitive effects of geometry of beads (e.g. length of beads, height of beads and so on) on
modal damping were revealed in detail. Applying Inoue’s method, we also analized damping
phenomena on the bead panels using distribution of dissipated energy between inplane deformation
and out of plane deformation.

Key Words: Damping, Damping Material, Automobile, Noise, Computer Aided Analysis

1. # &
A BB O BRI, 2SRV B A TR T D

FICEHTHDLZ L &R LI
AL T, &5 — ROLFa2#E T (B X,

7S KU RT XS A v — R &M 5 MY
EOTTHREENAZ LRSS, 20X ) RERiEE
RErEORFEICKESEELH-Z2HT &N
MonTNg O ZHLIE-BY BT, #
PIRIBOSFED S & T, FMRBGIRMZ £ — T
SRR LT, B R/8%0L LIRS (8 L1=5E
DOIEBEEREL Y f o 7. Bz L 9 kL sk
(HHEM) & B LD R RA KO T— FEEOE
B A EH L, R Johnson S5 BERE L-E— K
EHTIAF—E P LRUBEROREB. 20
EITELBAR L7 0 75 ARV T HliIRMERE —
RRELVOBERFEZHE L, ERER & L.
ZOER, ERRHMAOETVERB JOEBOBEEK
RENTOERER L AFHEIR TEONIBERFE
(F— FEEE, BEESE) TR~ L. ZOBIC
BESEOREXRTFHOEEI(HETE . T4b
b, ZORBEREICLDE— FEEOHRENIH R
HAHIREM 2B L1- v — R RV ORGSO

* RRESAT 200246 B 18 H.

*ER, BEE A TEH (S 376-8515 4T RMHET 1-5-1).
* E8, BEXEITEGER (8 373-8555 AKHM A/ SVET 1-1).
* g E T ¥ (K (@ 373-8555 KHT A/ SAVET 1-1).

*4BERE R R (9 376-8515 M4 THRAET 1-5-1).

E-mail : yamagme4 @me.gunma-u.ac.jp

) D, MRS X DB BIEMRTIC L 0 §F

D,

2. BWHE |
BRI IE B X OV EBR O BEERAT L ORREERS R 0 FEH
BE—RYVICERLTH D 2 2 TIREEO L O
ik,
5 L BEHOBIEE L OER L EMOBRIETRA -
B,
{o}=I[D}{¢} - m

&ttt$§§:3
*\

Bead
Viscoelastic layer

Steel Qel

S IN&

d

Fig.1 Bead panel having viscoelastic layer
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Fig.2 FEM model for bead panel with

viscoelastic damping layer
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