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An Analysis of Forced Vibration Response of a Cantilever Beam
with a Dry Friction Damper

U B R - B A Rl B B

(Young-Jun Go*, Byoung-Yong Kang®, Ho-Gyeong Chang®, Ye-Hyun Kim®*)

2

2

MY Woh 7 D ¥l 2ANE S UnhR A1 AU e o) wistol chsbed njuzelzl
WA AR FAANSGL. THLEe 2N MUY FHE Y AS S48 Al Fazad
Lagrange $40) 7128 F3 24ach slgps] DERY 27 AbR FA77F #3Y vi XY 2
(beam) o] M3 SLEH T AAHD B Alo] vehueh,

ABSTRACT

A theoretical study of the forced vibration response of a cantilevered beam with non-linear dry friction
damping is analyzed by various slip displacements and force levels for the position coordinates of
spring-mass-damper and external exciting force. A component mode analysis is carried out based on the
constraint conditions and Lagrange multipliers to treat physical systems with non-linear damping. The
analysis has shown that the basic phenomena observed for a simply supported beam with a dry friction

damper attached are also observed for a cantilevered beam.

Iy &

2 g3 7lEe ddd @ AL 2R g 3
gl 3ERE AYaA Hle Aol S #Fs 0
A AEEE s 7IAZAE A sy 327
ol o), AR EH Z& 71AIFINAN B2 7}
Ao} 83 Yo UFAFA 2AH FYz o Aste}
sz dqlo] ©l UV ojeidt FFE PuEY 3
FEAE dstn 2T WBAEe 15 28Y0=
ol F A ANE dAstd AFAF L 24
oM AP ATS B2Y 4 A, A AYAF Al
Zhol oz APYIEE I TAE 7HH
27 gk

197239l S.W.Earles= 2702) #Eoll 2% 3 7)<
ol 23718 71 Q¥ H UdFAFEAE HA45R
ch? A e FHFHNA o)A oy
=) gy 2o o A2l QurA) ggel siMNY B

vAdasy gy
~ A& e sty
A+Y2:1996¢ 14 129

dez AgE ity o] o2 Den Hartog] 43 ¥4
7 "R ARrk 19831 E.H.Dowello] Bl 3A<Q)
Az Ag Anpd ZHv|7F RAE YAl A
5 70 198530 & ot¥o] A B sE Yo
AA M ZAASEH ALY FAHLEE FRLLHo
2 #fH137ix 3ok 1990d9) J.R. Andersont=
A ol L 74 1AFEA Y 5 PRt
A2 199599 S.S. A Ravie RHA R T o) & 24
e 9o $RE A

NS el Wobd, WA, slanlwA s Bzt
ek 5§ 7istaty pxe vay dupd 2H7|E
7H g3 A2AE Yelx BEd vI2Hd 4SS
2 A7 dopd 7710 R R B8 o] 2AA
T SHEg ol or A LHHE A 29
o] AEENS dFsiet B 52 Lagrange
Aoz Jehn 237y PPN S ol g3to g3}
N9 FAx) g WopE g r)ete] BANE FE8)
Aok a2 wtgo] AFEHe HAFL AP 2
PAZo] 002 F we] AL oigs X{HAFTE 73}
2, dnkd A zle) o3 | ZuAe) )4 A 7t



Bkl gt ol sze] W L) ¢ a)l W (force level)
& AL el gav] g1l ddg M e
a3EtA) g FAF AN Vb we shAE
HFRRRE 88 WSS We) Fuo gt o
2L o eshdt,

.ol &

NA e AN 2/ AEFrG A9 A ste AST
Az 7iE ez sl gdd dodd A5E 244
o A E VA SRS 247G A5EAY
£ AHgetd §Y 5 Uk 2ZY-FEFAe P
Ao AAgE Fo)AY MREE Hajs A

¥ A M99 AETFE ol dFe IEE FY

i

_?__

2 gdvelle 22 FF-FH7E F st dge Y
+94g 2AEUY. JEre $5 S U AR R
HE &% ulE 2P Lagrange F3 402 el
I 27 BANE o] 43t Yt JBu ol P9 il
g deb 3 2279 S g fFEsA

M
-—T— - - - F
§ ' Z,
: Xg M M.
| L
VA
| Ky M,
1
! Z3 K3
i
X

T 0

Fig-1 Schematic diagram for cantilever beam with spring-
mass-dry friction damper attached.
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Fig.2 Cantilever beam labeled with three measurements
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