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Vibration Analysis of a BEBTS(Built-in Eccentric Bearing-
Torsional Spring) Type ABTU(Automatic Belt Tension Unit)

Young-Hyu Choi*, Young-Duck An**, and Won-Jee Chung*

ABSTRACT

Built-in Eccentric Bearing-Torsional Spring (BEBTS) type Automatic Belt Tension Unit (ABTU) is one of
typical belt tension units. The BEBTS type ABTU system frequently experiences torsional vibration about its pivot
due to the variation of belt tension. However, it is very difficult to analyze the rotational (or torsional) vibration
of the ABTU because the exciting moment varies according to the change of belt tension. To get over this
difficuity, in this paper, the ABTU was simplified as 1-DOF translational motion model in the tangential direction.
Its equation of motion was derived and solved. The time history and frequency responses were computed and
examined for three of BEBTS type ABTUs which are made by difterent manufacturers but the same kind.

Key Words: Automatic Belt Tension Unit (ABTU, A}-&HE 7142 %)), Eccentric Bedring-Torsional Spring
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Translational Motion Model (57} M2&-5 X)), Vibration Analysis(%l53)41)

TEELY 1 mm UE A YRt A, AE

SE g, MEg Foo) YarhRy, YEel Buy B

4 ES ERR Asge) FRAN B A7)

WE 713G Belt tension wnit= WAV @etA olfolAn Ak 1 FoAE EAE
A4 A3 elo}Y(lgnition timing) & E7] AlAF A4 ABTUYE o] &3k MELY &2 2 0]
i Elolty ME Alagle] WlE Gl s ot f A agol B AU FHE o] x e Y W
ANAFE Aol F2 AR AW A9 ME B 0gEAe] A2 puAE, AXggs 7
Fe g A dAAHd s vAn= AvlE x93 F4 setdleie dA ABTU-HME
ABTUS] theh 77h 18sit. %3] Blolw W o] REdA4T WasA Anslol o ejm
Azl e thel Zlo] o Bl e FEe|e 2 78R 7F kgl MEAe] AFTHAAL o2 A

2001 549 16
* Addistn vHA 3 3, yhchol@uhdngwon ac.kr
> Aol o 71’*"3‘74]”“2}

9



HF - 99 - AUA

LA 198 AL

oz MBI BASE A 1A FA A

Sul HARA] R WA o) v

Fig. 1& E
W Axa GYWAHBEBTS)E ABTUY Z¢A AE 3
Halgl RESo] Abdolty ABTUS) 752 AER
2g AEor 2HstE Aot A 1A
] ob= ] BEBTSE ABTUE 7188Hd F4lo)
Halslo] lojA sl E(Pivoyy BT LA EA ¥
il H&® A Sl sl ABTUS F4lel A
o WEAHL AASA FAANAFT o
o Ty 718tk FA4le] Aol 7S] &-Fe )
S 2o o] Edet

Fig. 1 An ABTU of Built-in Eccentric Bearing-
Torsional Spring(BEBTS) type
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(b) rotational motion modelling of the ABTU
Fig. 2

Rotational motion model of BEBTS type
ABTU acted on by belt tension
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(a) components of the resultant belt force
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(b) equivalent translational motion model
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Fig. 3 Equivalent 1-DOF translational motion model
of the ABTU in the tangential direction
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Table 1 Modelling data of the ABTUs

Parameter| #4, | Fuy ¢ R ay
[units] | [kg] {[kN/m]| [none] | [m] | [rad]
H-ABTU | 0.210 115 0.147 10.0025| 1.571

S-ABTU | 0.220 105 | 0.147 10.0025| 1.571
L-ABTU | 0.210 80 0.147 |0.0030| 1.571

FAHH-ABTU)# 9] =4HS-ABTU, L-ABTU) A
o dsiA HEZE wHEe <o]d BEBTSH
ABTUS #9359 ARtelg s Fotg SH3s
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g Mo e 28 JHHEY AVE Fy=
45.68N°l 1L, 743 FHEE @ = 200rads2 2 A =}
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Computed vibrations of ABTUs due
harmonic force of 45.68N( w =200rad/s)
and initial displacement of Imm
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5 Computed harmonic frequency response

functions of ABTUs
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Table 2 Computed tangential vibrations of the ABTUs

Time  |Steady state| H-ABTU 0.4270
history | amplitude | S-ABTU 04728
response [mm] L-ABTU | 06343

(harmonic
force of | Settling | H-ABTU 0.0460
45.68N at time* S-ABTU 0.0492
200rad/s) s] L-ABTU 0.0551
Amplitude | H-ABTU 3.439
ratio at o ABTU | 3.439
resonance
[none] L-ABTU 3.439
Resonance | H-ABTU 740.0
Frequency | frequency | S-ABTU 690.8
response [rad/s] L-ABTU 617.2
function
HABTU 654.0
826.0
Half power 6107
points S-ABTU :
771.0
[rad/s] 5454
L-ABTU 2390

Note) * settling time is equal to S Xtime constant
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