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Respose of Timing Belt to Combined Forcing and Parametric Excitations

Eiki Osaki*?, Katuyuki Koga*’, and Yoshihiro Miyoshi**

This paper describes the results of experimental investigations of the harmonic and

parametric resonance phenomena of a timing belt stretched vertically.

The resonance

treated in this report is one of the resonances excited under combined forcing and parametric
excitations in which the ratio of the forced lateral dispacement acting at a low end to that of

the tension fluctuation is 1 : 1.
attributable to the combined excitations.

excitation system.
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The experimental results showed remarkable features
As a result, it is clear that the characteristics are
different from those of a simply forced vibration system,

and of the simple parametric
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D Test belt, @ Upper end chuck, @ Lower
end chuck, @ Ball joint, ® Linear guide, ®
Ball spline, @ Eccentric cam, @ Variable speed
motor, @ Driving belt and pultey, @ Eccentric
cam, @ Ball joint, ® Ball spline, @ Load cell,
@ Strain meter, @ Laser type displacement
(22 span), @ Laser type displacement meter(
V4 span), @Eddy current type displacement
meter, @ Electromagnetic oscillograph reconter

Fig. 1 Schematic diagram experimental
apparatus
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Fig. 2 Test belt configuration (mm)
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(a) Harmonic and parametric resonance
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(b) Experimental waveforms of types A.B and C

Fig.3 Resonance characteristics of test belt at ¢ =0°
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(a) Harmonic and parametric resonance
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(h) Experimental waveforms of types ABand C

Fig. 4 Resonance characteristics of test belt at ¢ =—45°
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(b) Experimental waveforms of types ABand C

Fig. 3 Resonance characteristics of test belt at ¢ =—-90°
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(a) Harmonic and parameltric resonance
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(a) Harmonic and parametric resonance
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(h) Experimental waveforms of types AB and C

Fig. 6 Resonance charactenistics of test belt at ¢ =+45°
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(a) Harmonic and parametric resonance
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(b) Experimental waveforms of types ABand C

Fig. 7 Resonance characteristics of test belt at ¢ = +90°

BoOBEBEEL T, T—F OERE R~ IZ B TENR
B E LR LTV LA RBEL, 2 =1.71TCFiIc
BRIT 5. 20k, NMEAREZ R4 IETO=1.05TZh
BRI L, BER~L MBS HiRE 525 LB
JERRET D, ZTOBFIE, T—FOREKRE LTV
L0 =131t T—FOEERE TFFTW L2=0.%
HHTLLIZARICHRTS. M GAK, BEOBIEI
MU k& ETHEIHTIZ:8b5. Fig.5 (b) I2AR
(2=1.30); B (2=1.30) BLUCH (2=2.19)
OPHETT. AEBLIUBETIE, BMiRKULKEET
HEHH, FHEPEN LI 290° O HIETHIIT S R
TR THDL Z L ibh D,

3.4 BHUEELBHEMEOMEAR ¢ =+45 DIBE

Fig.6 (a) 2R hasam 2oL o (o
45 {EATSIRB TR~ Mz S8-S0 WF 7 A —
F ROEHE L T, T— I OLERERAIZ LT
BRI E LS LTV L ARARAEL, 0 =1.43G6
TCRACHRET S, AFOBEEZHIERESHE, 0=
1.04T BRI A A B L THRSL Mzh B HR%
125 L BESRET D, B, ©—420RERE L
Tk, AENU O =1.43EHTCH, T—F Dl
BEFHFTW Lk, 0=0.98F CARICERThMHET
3. vk, BEOBAYISIE, ¢=-45 0BAITH<T
PR IEL o TWnA 2 b5, Fig.6 (b) iHAF
(0=1.32), B (0=1.32) BLUCK (0=2.19)

DX AT, Wb, HHEN L LMERARIZIL0,
Bi345° THINT SR > MBHBIETHD Z L Hbae
5. ¥z, ¢ =+45 T2, Fig 306 51273 Bauissttic
AoND K570 =056 LU0 TIEH THRENLE— 7 L g
BGEREAYAN T,

3.5 BEUXMEBHEMENUAE ¢ =1+90° DIBS

Fig.7 (a), (b) REHEHI MM AN OB L
D {LH90° A PZIRBTHM A b b 28 E 0N
237 A= WHOBBHER LU BRI TT. [,
st X BB RS & LIz, (i o =—90" DM
EREAYEDLLGRNZ LHRbMS,

4 BbHYIS

W &~V b ASERRIZENE & B0 KR & FRFIZ R D0
235 A —F LW OBBBIC SV TREROICKRML, 0
HERE2EHTILENL SRS,

(1) &~ b1 ¢ ) OsERAGL & HNHED
ZFEBHISE A MO DKL, AWBEMOREIZRHE
DA% 32 DO ORINNHE L IT W 2ol al R T A —
FRB T ORMBIRE R LI,

(20 Hift &~ MCHMBIERL & WO EEMEBF AT
W&, 1 KE— FOREFIRICEWT, REBEMSRL
TR ST DORHHEND Y, LOBEEOKEES
S UBHBBITY & DO T ORA MR, dift& S bic



24 Koy - W - =45

M+ 2R & B EBONHIEIC L D KRR D,

Q) B & BT L FIRFI ST S WA, s
ZHBNT 2WE— FARL:T 5 88T/ 2005 Bk iR
ICBEAIT 5.

@ it E2A FoMEE, EHMEOKRTHDI N —FR
7Y oy OEEERTE LI, BTEHRO 2 HEH,
S BT A —FEMEORBAEGUELIEL 252 Y, R
OB BRPR VANV LitbhoTe,

HE Xk

1) KU : Adeea3s, 28-5 (1993-5), 320-325.

2) KHEF - R MBI 2T EI AU IR TS TR
(Erk4), 85-88,

3) Mok - fh24, - B833E, 17-64 (1951), 1-5.

q) K - fhd4 : s 51-465 (C) (1985), 912-919,



