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Abstract

The fixed points theory is applied for the dynamic absorber attached to two degree of freedom system with different mass and
stiffness. In this study, the case that the dynamic absorber is connected to the excited mass which is far from the base is
considered. The frequencies of fixed points and the ratio of natural frequencies to equalize the amplitudes at fixed points are
analytically derived, in case that the responses at fixed points are in phase. The damping coefficients which make fixed points
extremal value are also obtained. It is found that some ratios of mass and stiffness have no fixed points with same amplitude
in the frequency response curve of unexcited mass. But the fixed points always exist in the frequency response curve of
excited mass. Furthermore, mass and stiffness ratios which equalize the amplitudes of all fixed points are obtained. For the
frequency response curve of unexcited mass, the stiffness ratio that equalizes the amplitudes of all fixed points is uniquely
determined for arbitrary chosen mass ratio. But for the frequency response curve of excited mass, the mass ratio changes the
number of the stiffness ratio that equalizes the amplitudes of all fixed points into two or zero.
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Fig.1 2-DOF system with dynamic absorber
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Fig2  Frequency response curves for {, =0, oo (a=1, =1, y=1, u=0.05). There are 4 fixed points in (a)
and 3 fixed points in (b).
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Fig.3 Frequency response curves for suppression of x; Fig.4  Frequency response curves for suppression of x,
( @: fixed points with same amplitude. B: other fixed point ) ( @: fixed points with same amplitude. B: other fixed point )
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Fig.5 Frequencies of fixed points and natural frequency ratio for suppression of x; (u = 0.05 ). There is the area where 0, and

y vanish.
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Fig.6  Area of imaginary frequency and natural frequencies ratio for suppression of x; (u = 0.05).
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4+2-1 HiOK 5 LV xy ORFIEROBERTTIREIEL & i [FRIFE 2 5 H T & 2 H R a LHIFEEL B OFPHAS
RONDD, KT XV x, ORHIEEIL a LEIEL B OB &9 E RO BER TTIRBIEL & e Rl E 2 5 H T
DT Lnn, ETOERL EMIMEL TRIERRFT N ATEETH D & 0D,

5. 2TOERDRENAFLIVMES

RO R & MWEL O 2L S ERD SRR G A~ DB OV TSP T, 3 DOERDOIRIEIE
L RDEENDHD Z L3 yinole. £ 2T 3 DOERDIRIENE LWGEICOWTER LTS . 3 H#iCIHRE)
¥Q, Q, CEROEIENELL 2D L IICENEITo72. 2FE Y, 3 DOEROIRIENE L < 7225 DITEHRD
TEDTCIRBIEL Q,, F 7213 Qq TORIE & IREIEQ, TOMRMEAELWVRFTH D, 3 HiTROIZE RO IR ITTHIRBIEL
Q,, Q, CHEBEBINERBRRMHAD & &1, K2 &3 X0 ERUREHQ, & Q, TR L TRlic s
DTN L 72D, JABBUSEBI(IC {g = 0 ZRALTZADND, % TETOERDOEEAFE L 25D
LT DR SLORFTH D

A = - 4 (40)
B-(@+waz}(p+1-02)—p2 - (a+wBHL+1-03) -2

[RARIZ JER A A BEER (BT {y = 00 ZARA L2 D, x, TETOERDOIEIENE L 72D DITLLFORD KLY
NOBRFTH B

B+1—-02 _ B+1-02 @D
B-(@+pzl(p+1-02)-p2  {B—(a+WO2}(B+1-03) - B>

R@0NZ 3 -2+ 1 HITHEHLEZXAYD Q,, Q, ZRATDE, x ITBNTETOEROERNEL LLE
I LML OBIRASEI T E D, FERICA@DIC 3 - 2 - 2 HITEIH L72XQo)D Q,, Q, ZRATDE, x, 128
WTRTOEROIRIENE L < 72 5B &I & MPELLOBIRIEHTE 5. R BRGSO E &I 1 = 0.05 DR
D U722 TOEROFIEING UL 25O E & a LM L ORREZK 8 1R, X8 Tidx, DEEL
EHWELEDOBURZ RO T, x, OB &L EMIMELROBRZ OB TRLTHD.
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Fig.8 Relation of stiffness ratio and mass ratio where amplitudes of all fixed points are same (u = 0.05). For the frequency
response curve of x; , the stiffness ratio that equalizes the amplitudes of all fixed points is uniquely determined for arbitrary
chosen mass ratio. But for the frequency response curve of x, , the mass ratio changes the number of the stiffness ratio that

equalizes the amplitudes of all fixed points into two or zero.
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K8 LV, x; CIIETOHEEKTETOEROEENE L T HMIEATFEL, T ORIMEITE &I L
THEML TWAZ ERGNnD. L1 x, TEETOESORENRSE L THEEL EHIPELIZEERH Y,
Z ORI OBITEBIIC L > TEE L TWD Z ENGnD. £ DOMN R TRELTNDZEND, [[
CBEEHEHIMEL T, & x, BT 22 TOERDIRIENE LS RDIGEDRH D T ENDND.

6. #

AWFFETIL, E R EMWED R 0 A h i > b BN 7 E B < T B BESRICEIRRSR 2 —DHLY ) 7

GElZoWnWT, BRSO a U ISROE B LIV 5 2 DB LT, T ORBEL N
ZLUFIORTY.

® x L x, DEMNEITEBIEUICE O TRIEAS LW E S CAFRZS FINCAR & 7 2 BED SR TR B AL & it A7l
ZEM L.

® x, L x, DEEEISERIEKICIH TR A E N U

® x, ZHIET LA IIEEFETHE RO Hiviey VE B L IV ORPENH 523, x, ZHIET DHE TR
TOE R & MM ChasE[FIFREA R D HiLs.

®  JHEKUSERIKICR O TR TOESDEREAASE L 25 & LM OBR &2 RO, x, TIRETOEE
T2 TOEROEREREZZ%E L < T 2MIMELNTFEL, £ ORI E & io s U CHEBRINT 5. x, Tlda
TOEROEREEL < THEE EMIELICEFARH 0, ZOMIMELEOEITE EIC K > TELT 5.

AR TIIHBEREZNRE LA, KVBENLRBEIEZER, SRIZSDIEODEENLRLLHBE
RICOWTHRTT O LERH 5.
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