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Development of Teaching Material for Vibration Behavior

— A Simple Model of a Playground Swing —

Michihiro TAKIGUCHI, Shigeyasu FUIIWARA and Toshikazu FUJINO

In learning the issue of vibration, it is important to know the essence of the various problems in resonance, natural

frequency, natural vibration mode, and so on. However, it is really very hard to understand these phenomena. So, we started

to develop the experimental equipment for the purpose of observing the vibration of mechanical systems.

In this study, we developed a simple model of a playground swing with 2 degrees of freedom for teaching material.

This swing is a compact folding type, so it's convenient to carry. In order to clarify how to use this swing, we simulated in

eight patterns by using the software called DSS. As a result, the best way to swing this device was suggested.

KEYWORDS : teaching material, playground swing, simple model,
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I ><1A>D And DK1<0 Then

Erd If
If Klf[ﬂl And DK1<0 Then

ooy =10
DYW =0

End If

Case §

Case

Case

[f 4=0 Then TT=T- TT Else TT=TT
[f K1<0 Ard DK1>=0
Af L=4 frd D>ﬂ> U Then TT=T Elge TT=TT
OoY1 = 0
01 =10
V1 = LHG
End If
[f K1>0 Ard DR150 Then

ooy = o
OV] = CSne{OMEGAH GHMath, Cos (OMEGA(T-TT)))
V1= Cona(L+LMath. 5inONEGRECT-TT) 1]

End It
It X150 And DKI<0 Then

If ><A<3 fincd DT <0 Then

D‘r’] S *CShg(OMEGA*LG*Math Cos (OMEGE*(T-TT)))
‘(} = CSng(L+LGHMath. Abs(Math. Sin(OMEGAX(T-TT)) 1)

End |
7
I 4=0 Then TT=T-TT Else TI=TT
1 K1<0 And DK1>=0 Then

1§ aed o D1>=10 "Then TT=T Else TT=TT

V1 = 0

Y1 = ~Cona(0, SENEGA Gt Sin 0, SHOEGACT-TT)))
oy |1 Cona(dGibiath. Cos 0. SOMEGAT-TT)))
11750 OX120 Then

oov1

=0
DY1 = -CSng (0. SHOMEGAXLGHMath. Sin (0., SXOMEGA+(T-TT)))
COng(LHLGrMath. Cos 0. BXOMEGA*(T-TT)) )

>0 And DKI<0 Then

ooyt = 0
0¥l =0
1 = L+HG

If XA(S And DK< Then
0oY1 = 0
0/ =0

]1 = L+G

En
If ¥

o
o<
>

—=

= (
DYl = -CSng (0. SHOMEGAALGHEth, Sin (0, HHOMEGAX(T-TT)))
= Snell+ Gebiath, Cos (0. B¥OMECAX(T-T1)))

If X1>[2J e DX1>0 Then

DY] = *CSng(U SHOMEGAHLGHMath. Sin(0, 5*0MEGA*(T ™)
H = Usng(L+LMath. Los (. hUMEGA* (] -

End
[f K1>0 Ard DK1<0 Then
If 4=2 frd DKI<O Then TT=T Else TT=TT

ooyt =
OVl = -Cong(0. bxOMEGAH GiMath. Sin (0. B¥OMECAX(T-TT)))
Y1 = CSnel(L+LG#Math.Cos (0. 5XOMEGEX(T-TT)))

—f BRSO AT—

GRELT - B - REF) 47

(oD%)

Erd If
If XASS And DX1<0 Then

ooyt =0

DY1 = -CSng (0. SXOMEGAXLGHMath. Sin (0, BXOMEGA*(T-TT)))
. ‘1(11 = CSnglL+LGHMath. Cos 0. BXOMEGAX(T-TT)) )
~

Case 9
ooyt = 0
0Y1 = C3ng(1.BrOMEGA*(LG/2 Math. Cos (1. BXOMEGAXT) )
Y1 = CSnall+LG/2+(LG/2 ) 4Math. Sin(1 . 5S+OMEGAT))

End Select

[ B2 ASEM
oovz =

DYz =0

7

ik [NPUT_VARTABLE End ¢

End Sub

Publ j= Sub AJx_VARTABLE()

x**x**x************x**x*xx***************x**x****x*******x****** <pl5>
[2]-04) #BBVEMOIT R

o [ e ]

5] = DYl D AREE Eoo P TEE) (m/s)

g% S Y]H ! Aﬁﬁﬁﬁ(iu@i‘!"ﬁﬁ i )

34 = D BEACOTENSEEYELDEEEETORES ()

b = OMEGA | iREROEIAMIRE (L] (rad's)

86 = X1 ¥ ROC  SioA COimh TRV AR (des)

Sub

S S e S S S S S e S S S S s S S ko <plgr

ji [3]-01) EsaiE

Publ j Sub CONSTANT_YALUEC)

* [ i ] N

5 ) (8, AE)
ffffffffffffffffffffffffff BESEAER oo

=30 7 [eec] o3 Al —< 3 JB5E]

T DELTA 0.01 " [sec] E%l#8 (1B T.DELTA<=T.END/200)

e — BT e

G=9.8" [mws"2]

PAl = Math.Pl ~ FHEZEE

DRG = PAL /7 180 ° DEG --> RAD C@f@&EMIHULLL

ROC = 180 / PAL * RAD --> [EG C@MBEMIFIELLY

Y g E ,,,,,,,,,,,,,,,,,,,,

M= 0.04606 ° [kel —

e el /e SRR

D=0 [N-m s rad] (EEGEER) "

L =0.425° [n] SoACOEamoabYELOR LTI TORES

LG =0.037 * [n] HBURELOETEME 160037 (RBEE)

End Sub
Fubljc Sub INITIAL_YALUECH

TrkbkbkcbbonbRoebcbocb ook ook bbbk ckbokiois. <p07>

X [31-(2) FRAFEEITHRE

[ HER(E )

) (f) DR (A HEEE [62:) -5 )
) (n/s72) i m)
; (rad/s"2) (rad/s) (rad)
DOKT = 0

Dk1 =10
#1 = -15x0RC

Sub
R R R R R R RO R <08

* [4] HHGERF =T MR a0RITE

; [ AR ]

Sub SPECTAL ANALYSIS()

I Math, Abs(X1#RDC) »=83 Then Bi5 A ;@?ﬁUih‘UﬁFﬁSUF%
T=THEDx*2 "BRIIbVZal—Y a3 EEDD.
Return

, End Tt

End Sub
End Module

()
<pOBMTONTIE, FRIREFTA RO THIE LTz,



