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An Experimental Apparatus in Mechanical Vibrations for Educations
(Forced Vibration of a Two-Degree-of-Freedom System)

Tomoaki NAKAYAMA "', Kouki SEGAWA and Kiyotaka YAMASHITA™
*! Department of Mechanical Engineering

We focus on a forced vibration of a two degree-of-freedom system which makes a translational motion and a
rotating motion around the center of gravity. This two degree-of-freedom model is closely related to the pitching in
dynamics of an automobile. We construct an apparatus in mechanical vibration for educations. The displacements of
translational motions and an external excitation are measured by three eddy current displacements sensors. Experiments
are conducted using the frequency of the external excitation as a control parameter. It is observed that there are two

resonant points and pitching motions occur in the vicinity of higher resonant point.
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Fig.l Analytical model
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Fig.2 Frequency response curve (0=0,6=0.08)

3.2 a+0DIBE
a =00 L H DR (13) LR ITBAEWITEE L2 R Lo TWa,. 2T HHIEE(e = 0) 04 %
EZD. [EHAAEDEEw, & Lyy = AetontIBS LU0y = Belnt LE LEN(13) BL O (14 ITfRAT D &,

(;;wﬁﬁ—w;)@)zo an

L2 0y, LOMIER AR A FFOSMEL Y, XA OITFIOFITHINTFE LN &b

, 1+BFJA+p?-4p(1—-a?)
Wn™ = 2 (18)

#1555, a =1/3B L 0B = 30w, = 0918 L .77L 725, w, = 0.91DK;, B/A=—-046L 72V w, = 1.77D
, B/A=6.67L72%. Fig3lw, = 0918 L VL77OEDOET— FRIREZTRT. w, = 0.9105AITIEE A L1H
PRI THLOR L, w, = L77OHAITIEIRELMBEAEXE y F U I BRBEERE— MR E /25, IRITHRT
RENOFHRZ KD 5. X(13) BLOK(14) Te # 00EEEB XD, yq = Acosllt, 04 = Becostk L, X (13)
BLOKADIZRAT D &

(B —0?) — a?Pe

=T E-m - (19)

B —afe0?

“A-0)(B -0 -a’p (20)
L%,



HoE AIRBEBE ORME (2 B I AVE 5RO 5 HkE))

a=1/3, B =3BLVe = 0.08DLHEITOWNTROELIZHE D |A|FB LW B|DZE L% <7, Figd XV, 2 =091%
FOL77THIR L T d 2 Ebns. A8 BLOF(19) LV, 02 =091 TIL|B|DOEfEN /N & < [BlfiEA4 N
INSE W ORI HEEE 2 L TEY, 0 =177 TIXIB|OEAEA KX < o0 [AEHEEZ LT\ 5.

(a) In-Phase,w,=0.91 (b) Anti-Phase,w,=1.77
Fig.3 Mode shape

0.8

0.6 |-

4|

04}

0.2

|B|

Fig.4 Frequency response curve (o=1/3, =3, £&=0.08)
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Fig.5 Photograph of experimental apparatus
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