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An Analysis of Dynamic Characteristics of Bolted Lap Joints with
Viscoelastic Layers

Myung Kyun Park’, Sae Mahn Bahk”, Young Sik Choi”™" and Sang Kyu Park™"

ABSTRACT

Two types of bolted lap joints, one with a viscoelastic layer and the other without the viscoelastic layer were chosen
to analyze the dymamic characteristics of the joints with the mechanical properties of the bolts in the joints are
considered as computational variables. The finite element method was used along with the modal testing to verify the
FEM model.

The results in the boited lap joints reveal that the higher the Young's modulus for the bolts we use the higher the
natural frequencies we obtain for the joints. However, the natural frequency differences in the first and second mode are
not substantial but become noticeable in the higher modes.

Lower natural frequencies were obtained for the bolted lap joints with the viscoelastic layer when compared with
those of the bolted lap joints without the viscoelastic layer. And the differences in the natural frequencies for the two
types of joints are relatively small in the first and second mode whereas in the higher mode the differences become
significant. The loss factors were observed to be significant especially in the second mode for the bolted lap joints with
the viscoelastic layer. )

Key Words : Bolted Lap Join(ZEAZ YFRAE), Modal Strain Energy Method(RZ W& o = H), Loss
Factor(£=-2 7} 57), Natural Frequency(3L 3 55%)

1. M8 A BE ZAYFE X3S A 72BN g o
3y Yol FaA drh =3 BE=z AHE A

WRee VA TZEES BE, $3 59 % UIW BEE ALY £ dome A5 72
Hom By T2EL A¥S) WA F2EL Y B oY 54 gm0l BI BEo we o
4 EEk 2e g AWRA AY 9 03 el e 47} %&’3}7“ 49
£ AFOE AF BEY o9 W2 At T BE AFLS 494 AL AT A4 4
289 $9¢ BEAVE 23HE AL B o dd ARE F9e w% 48 2gshe

2002 59 27 A
BAYR 71 AT
* BANRZ 7)AFg e
idd AN E B3 F LLAFATA

1m



whedF - ouhagk . H g WA @FPABNA A20A A1 5

Wi ARRE I FEREY AFATZRE
A% SelEE 2 Pdel wol Agsdn 9 ) L |
g_u:], A WHog 43t A "Wlo] AR ﬁll‘lrrjninumAlloy 6061-T6 '
Hz i ¥ ]

92 gl %Y R PAEAE 2% 'ﬁw '
) A PEEE BEHAE AT ASAA
o]fod gty 7 F F2 AHEHE o] HeA @ [
ANAE FAAZ AMEsl BAAY A& A S3 ” L=
of FzEY W Tt FI EXL Iyseis ?:;mnumf*‘b”“‘-“ l
Rolt}, ol B3 5F st s ol IFde T *
zgol ol YHY ) BFAEFE WANA ]'?" 1
As AEFSE A 22N F JLBRE F2E é SRl Viscoelastic layer
AAE f8 we Fosda £ 5 ok (b)

mebd, & d7e AeAER FELLUS Fig 1 (a) The structure with a bolted joint (b) Fully
Tt EEE AZT Y HUE R HEHTE inserted viscoelastic layer
Arelet A9 o8 delug HEe mE 5547,
Z 15 EF 2 &4 A4 Wz E g

2. O|B

2.1 BE HY of| X} (Modal strain in energy
method)

2wy oUAEOL B3l Qe A9
B H4e B T 4 RER4R 3 B9
Al BE EWASE olgstel AA AL &
A%E Brhshe oz PREC 2id P

of deirx= HE8 71 A

*(r)
*r)

o
0

U

Visco

WK 16
WKl

(¢
(¢

)

M

) Ytotal

AN U, % )& 7 mEdA A7

@A ARt A EdAF, U, o
e rwm ey gay 39 8347

S AR EAAFel ¢V e A mES A

o mgud, [Kp)e AY A5 B4 WEY2,
[Kle ad3e 453 34 Wegdzolr

=

.

3. fsle4s 4y
2 feas s4el 2 7Hx &4 el A4
HAAth 2% suE F Ao ¢FuE RE EE

173

(a)

(b
Fig. 2 (a) Finite element model without viscoelastic layer

(b) Finite element model with inserted viscoelastic
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Fig. 13 System loss factor for different density ratios
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