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Analyzing the Dynamic Behavior of Elastomeric

Lag Dampers

Yu Baiming
(College of Aerospace Engineering ,Nanjing University of Aeronautics & Astronautics, Nanjing 210016 )

Abstract In the paper, the ADF(Anelastic Displacement Field) model is introduced to model the dynamic behavior
of nonlinear viscoelastic material. The model is a time-domain finite element model, and physically founded on
the principles of irreversible themodynamics,so it has potential to accurately capture the viscoelastic behavior with
respect to the amplitude and frequency of motion. At the same time, the ADF modeling methodology results in
time-domain equations, which are easy to predict the response of transient loads and non-harmonic inputs. Thus,

this work provides a framework for further research on the effects on rotor performance and stability.

Key words: eclastomeric dampers  model dynamic behavior
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TR RAERERAANRENTEAZNE
P MARGEOER, EHTE=ZFHE¥EE
HER— AR,

Fortran Z& B HAXBEERFRITES, £
Formula Translation #1855, BIAXEFENER,
EFA—MARE T E R B SRR REIT
HEEZN T AEAMEL, 7 Fortran MR B HES,
FMTUK TN, BERXRET KELH. &
MEVEE, AT & BNRERTFER, TR
A9 Fortran 7 S48 AA ML 8 % R EUE IMSL

(Integrated Mathematics and Statics Library) Fl3™
BB FREE XMSL. X MEEHER)LEE
BT HEFE S TR RREER LR, .
SHUTRAKME, FEEMIESE. NEREFR

I

*Email: cadinfo@263.net

FIEARAN R LUEB FRAEKEER, NHEMS
FEESIAH IMSL ¥,

1 BREHmEHEAK

BEESHER —FOIBRNHAEBFNTE &
XMHEFE, BREBABRARZZHITENESS
5. FHREESHRENFLES SFER LR,
BN AR BB FF RN E. REEERERERN
EBTESNS, FRUABMRUEMSEEEE
ERFRERF. A

BERIEHEBBESESER, UARIE N
TARFRN, XLEHNR K T eSS IE 5 AR A
EARBFES ZE#ITSHUEE. ARG
& HERNEE, BTN S HEE L
Xt THRLE, BFREGALER, HA%E
RELEFEARIMTFTR—SNIT/E; T
WARLE, C/ICHIEERKNEFRHEUKM, B
WHE VC FRARECESHENIELINTEES
FREIK/NE, BRAES T, Fortran FEFFL it HiFE
JE IR Z# L (resolve) B AEH, FHME
VC FHERSNTIRH RN A E, BNEEE
RREE: SHEEE AR, DETEAER
BT REE, RSN RKE T RERN,
MBI T, Fortran HIFTH HIEH LTS HE
1%, Blan7E VC i IMSL R e b sk
AR CBRT, LSk HE SRR farg /F
NZE, ARIEF A CBRT (&farg) , 4.

2 VC++5 FORTRAN BB & %12

B Ay VC++#1 VF #f 2% T WINDOWS f{] IDE
TR, I HEZEMFERAR Fortran B£& A
HEME] VS MFRFE. BAE VCHFhiFH
Fortran BE5RET, W] LU =R AR .



6 MR AR K B R A F AR

21 A—ILETEAFEEEHXH

H ARG B4R R 28 T UARIB A R T R4 £
GiEHR, ERBERRIEE.0BI, REEETE
SRR RBATE R, AT AT U EXE.

2 PRAERERMN, % CEFPEA
Fortran BRI $aRAEEER, 070 7E R ¥4 AU 7 LA
_stdcall X@FEEHEATR®, REREBLAR
MtBaESEERNTF. SHEETR. #ik
WEMGLZBEHEEFE. ME CHEsT, RE
EFER CHHEFHEERE C AT, B CHITE
- BRERMNE C BB, BE CHEMmAR

# b5 C EFRA—BW. SELITXMEE

ISR

1 C¥&E S VA Fortran HEERA A BT

extern void _stdcall SUBROUTINE (argList***) ;

extern float _stdcall FUNCTION (argList-++) ;

2 C++iE 5 1A Fortran BEER A5 85

extern “C” { void _stdcall SUBROUTINE (argList++) ; }

extern “C” { float _stdcall FUNCTION (argList--*) ; }

AR ek B BRI SR A A T R SR B R B
AE, HARMNTRIESRFEL.

TR A AT AT AT, IS ERIER
R P AR, RS T BT,
A T RAAN 6 2 RN B HFR TR, &
RERIEIZATIER .

2.2 i Fortran 35 & 4 A DLL £k
MR A TV HZ Fortran F B IHEREE R
TRELAEEE, TUSEKCHEEFSERE
FH Fortran i& 3 {50 DLL R ER, (B T BHEMBH,
XHFEMER DLL S EEHud s, RER
IERBHFHITEFEFMAODSEIE, i
RS BEAHITEFEHEESRZF. DLL XHH
FRRE, BMBREETTUSERLTENLD
£,
Fortran 2/ %k DLL #5492 T -
BRI M m SHE—/ZH Visual Fortran
DLL TiH, #FEAEMMXHFATLLEEIA cDEC $
ATTRIBUTES DLLEXPORT #54 AR5, X
MNREBP A% DLL (9% ek, Aol AZESER
BFTFRBAERTER —EHINEE. TUE—)
DLL X+ & m#F cDEC $§ ATTRIBUTES

® BEIR 2 PRIHARRNET LR

DLLEXPORT {54 FAHEZ kS, IR E
I%E. B,
I7E DLL 5 75 B B8 FACT
INTEGER*4 FUNCTION FACT (N)
'DECS$ ATTRIBUTES DLLEXPORT::FACT
INTEGER*4 N
END FUNCTION FACT
1€ DLL 5 B3 FBIATFEF ARRAYTEST
SUBROUTINE ARRAYTEST (ARR)
IDEC$ ATTRIBUTES DLLEXPORT:: ARRAY
REAL*4 ARR (3,7)

END SUBROUTINE ARRAYTEST

2.3 VC $iA IMSL 8FEFRLK

XRESWELB AN, EEAEFHAE
B RHE A L SR A AR BTy
R T A VC P EEIEA VF MEFE, &%
EEA: unresolved external call, BJFCiE ki Ag4H
HiAM. BEEH VC B4 i ¥5 4 #pragma
comment (lib, “***1ib”) SNAEA IMSL Fif
=AM ib 3, RFERMBRAINBARER,
FERA AR 4.

W5 Compaq Visual Fortran f{J7E£E#5EITT LA
&I, % Fortran F2FFF, BE{FA IMSL FE, &%
INA%i#484 USE NUMERICAL LIBRARIES ¥
REESHARIRILIIHRNE, XHERTUESE
£ IMSL $# PRk, T L B4, B
ATUAES] DLL, KERFIMEFRETEIE
) DLL ke, SRIG# VC HfEH, 2XTEM
BilF:

REAL*4 FUNCTION FCBRT(A)

!Expose Function FCBRT to users of this dll
'DEC$ ATTRIBUTES DLLEXPORT::FCBRT
USE numerical_libraries

REAL*4 A[VALUE]

Variables

!Body of the Function

FCBRT=CBRT(A)

END FUNCTION FCBRT



B S R K F BRI R A F AR LW 7

FERC N S AN BRI IMSL TP s
%, WA DLL B0 5 R s S fr 4 58 |

s 08 FH P 7E SRR A R 0 T e B A0
ETFAEERY, FEHTRERHIE S 5T,
XRTKELER .

7 VC Fi§H IMSL MM AR
LSASF/DLSASF Kfi#, Se¥5IT:

#include <iostream>

using namespace std;

DA SRt —F ] B8 A 7 ¥E7E VC A IMSL #define N n+1
TEEM (SD) | FHAS%E | /A CHRE | AN Fortran SR {EFK) C BEHREESF
Static = S dfor.lib libc.lib

Static = = dfor.lib libcd.lib

Static & B dformt.lib libcmt.lib

Static = = dformt.lib libemtd.lib

DIl & e dfordILlib(dforrt.dll) msvert.lib(msvert.dll)
DIl = = dfordll.lib(dforrt.d!l) msvertd.lib(msvertd.dll)
Dl = ' dformd.lib(dformd.dll) msvert.lib(mvert.dll)
DIl 2 2 dformd.lib(dformd.dll) msvertd.lib(msvertd.dll)

ERETERYD, REX—MARKBXER,
EEREHTEVC TRETEERH IMSL $1#E
K. B—, EHEHE (console) NARERFF
VA H IMSL FEgR %, I dfor.lib,dfconsol.lib,
£ MFC N AR+ iEH IMSL FER %, M
& dformd.lib, HR LARFRMERN TEEEREA
Fortran RELMEFEE, T =AEXHRERH:

1 ImsLlib IMSL ##& %, @& T Fortran77 Hl
Fortran90 BT & ¥ FBIATIERF:

2 Imsls_err.lib IMSL £4iRALFRFE,

3 Imslmpistub.lib ZF% CPU HIFHATALERFE
(XF# CPU I PC HLEH W)

EEALIMRER—, SEEME T Project 3
B[] Setting TN K4 F2E S HOT AR I BE 3L
HATEH.

3 REEEEG
T ENERER X T L. i TEE

HilE, BRBFAKMBEEATES. ek B
P& MR RmE R B R, BT RREBHITAA,
JERYE B HEAE R HuHTHEE, BAIFA vC %k
FERGEE, FIF IMSL #EEHEFER BRI E .

BifE: SmBUE &5 Pi, i=0,1,2...,n: K
TR 5

J3Kk B 14 1 26 32 1 T R 302 ) B

AD =P D %7 de Boor 4|5, P B4n%
ERFIFRAFRFF AR,

i_

// compiler indicator include library-search rc

#pragma comment (lib, "dfor")

// "dfconsol”, "imsl",

"imsls_err"

// solve a real symmetric system of linear equations

extern "C" {void _stdcall LSASF (int*, float*, int*, float*,
float*);}

extern "C" {void _stdcall DLSASF (int*, double*, int*,
double*, double*);}

int main(int argc, char* argv[])

{
int /da=N; int n=N;

// coefficient matrix initialization
double A[N][N]={-+"--};
double Px[N]={+""-"};

double Py[N]={-++"};

// store resolved array
double Dx[N],Dy[N];
DLSASF(&n,&A[0][0],&/da,Px,Dx);
DLSASF(&n,&A[0][0],&/da,Py,Dy);



