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Finite element analysis and application of friction damper
tangential contact stiffness
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2. School-of Jet Propulsion,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract : A\ convenient-method was developed to estimate the tangential contact stiff-
ness between dry friction dampers usng the general finite element method (FEM) soft-
ware The'influehces of various parameters such as normal preload, friction coefficient ,
damper material properties and the radius of the cylinder damper etc on the contact stiff ness
were investigated in detail. The results show that , the contact stiff ness improves with in-
crease in these parameters A formula of calculating the tangential contact stiff nessfor varia
ble normal preload was obtained by fitting the results, making it more conveniently to take
into account the variety of contact stiff nessin calculating the nonlinear response of shrouded
blade instantaneoudy. Eventually , influences of the contact stiff ness on the shrouded blade
nonlinear response were studied with theformula, the resultsindicate that , the resonant fre-
quency of the blade increase and the peak amplitude decrease gradually with increase in the
contact stiff ness, and all of which are close to afixed val ue respectively.
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Fig 1 Fnite element model
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Fig 7 Structure of the shrouded blade

response of the shrouded flat blade



1297

11(a) 11(b) mm) ,
, ; (=25x10" N/ mm)
14
300 ¢ !
250
N
T
> 200 +
§ 150 007 ——1x10°
5 0.06 } /\ i
“— |
" 2x104
% 100 —«— Experiment £ 005} | e
& 50l —o— Analysis % ‘
Z
(=]
ol— ; . ) ) ; ; 2
0 50 100 150 200 250 300 é
Preload on interface/N
(a) WA B XS L
1.2 —o— Experiment
£ —o— Analysis
£
3
o
2
a
g
<
-4
S
-
*— N,=21N, contact degree is 90°

Peak amplitude/m

0.03 Lot . " :
10° 10* 10° 10°

Contact stiffness / (N/mm)

P13 — B4 gl i 2 W6 F B D1 1) 22 fioh WU 2 £ 78 A i £
Fig. 13 Peak amplitude of the blade tip versus

tangential contact stiffness

’ 2801 —=— Ny=21N, contact degree is 90°
! N 270+ /"”J
o] A
' 3 260f
5
' 2 250t
2
' = 240t
Q
( ) &~ 230} ./
: [2] . . ‘
220 10° 10* 10° 10°
Contact stiffness/(N/mm)
" 21N | PR 14— 4 4 1 O 4725 s %
oN o0 Fig. 14 Resonant frequency of the blade tip versus

, (<1 x 10°N/

tangential contact stiffness

13



1298

24

[1]

[2]

[3]

[4]

[5]

[61

[71]

(8l

[9]

Griffin 3 H. Friction damping of resonant stresses in gas
turbine engine airfoil s[J]. Journal of Engineering for Pow-
er, 1980, 102:329-333

[D]. : , 2006.
SHI Ygjie Analysisof nonlinear reponse and desgn of vi-
bration damping of shrouded blades system[D]. Beijing:
Beijing Universty of Aeronautics and Astronautics, 2006.
(in Chinese)
Mindliin R D. Compliance of eastic bodies in contact[J].
Journal of Applied Mechanics,1949 ,16: 259-268
Ba mer B. Damping increase of turbine blades through fric-
tion damper [ R] . Frankfurt, Germany: FFV Report,
No436, 1992.
Burdekin M, Cowley A , Back N. An elastic mechanismfor
micro-diding characteristics between contacting machined
surfaces[J]. Journa of Mech Eng. Sdence, 1978,20(3) :
121-127-
Deresewicz H. Oblique contact of nenspherica eastic bo-
dies[J] . Journal’ of Applied Mechanics, 1957, 24:
623-624.
, : 71
,2002 /17 (4) " 426-431
HAQ.Yanping, ZHU Zgen Investigation on the trangen-
tial stiffness of friction damper[J]. Journal of Aerospace
Power , 2002 ,17(4) : 426-43L1 (in Chinese)
Flippi S, Rodrigues EB, Gola M M. A technique for the
experimental contact characterization at high temperature
[R]. Politecnico di Milano, Itaia:AIAS XXXIV Conveg
no Nazionae,Settembre 2005
Johnson K L. Contact mechanics[ M ]. Cambridge: Cam-
bridge Univ. Press, 1985: 216-220.



