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An Experimental Study of Tridirectional Vibration of Helical Gears
with Different Contact Ratios

@ gt W E Y
Chan IL Park and Don Hyuk Jeon

(20064 129 82 A% ; 2007 29 19 AAIR)
Key Words : Helical Gear Vibration(82]@ 71012%), Contact Ratio(E¥E), Measurement(Z74)

ABSTRACT

The purpose of this study is to investigate experimentally the characteristics of rotational,
radial, and axial vibration for helical gears with different contact ratios. For this purpose, the gear
box is specially designed and manufactured. Two helical gears with different face widths and
reduction ratios are investigated. The gear vibration in each direction is measured by
accelerometers attached to the gear body. Rotational vibration is the highest and radial vibration is
the lowest in the gear frequencies. While the increase of rotational speed increases gear vibration,
it does not always increase with torque. It is not also linearly related to the contact ratio. In
addition, axial vibration is not proportional to rotational vibration.
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Fig. 1 A schematic diagram of the gear vibration
measurement system

(b) Test gears B
Fig. 2 Gear vibration measurement system
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Table 2 Specifications of helical gears
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Number of teeth 19 89
Table 1 Specifications of measurement system Face width(mm) 50 48
Instrument Maker Type Qutside diameter (mm) 59.10 250.95
Pitch diameter (mm) 52.41 245,50
Motor Hyosung 10 hp, 1750 rpm
- (b) Helical gears B
Invertor LG is3 == ;
Driving Driven
- Michigan gear gear
Slip ring P SR10M
scientific Normal module 2.5
Powder brake SE BANG SPB~kg * m—20Y .
Normal pressure angle 20
Torque sensor Lebow 1105-10K Center distance (mm) 150
Indicator Lebow 7552 Whole depth(mm) 5.85
acqlif‘st;ion Agilent Agilent E8408A Helix angle 20
Number of teeth 56
Laser tacho Modal shop 393 -
Face width(mm) 20
Accelerometer PCB 353B17 Outside diameter (mm) 154.98
Pre—ampliﬁer PCB 442B104 Pitch diameter(mm) 148.98
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Table 3 Maximum vibration in each direction by
the gear frequencies

Gears A B
Torque 49.05 | 98.10 25 49.05
Rot. (m/s?) 40.07 | 29.99 | 4576 | 429.2
(rpm) (1,500) | (1,500) | (1,500) | (1,500)
Axial(m/s?) 3.29 279 | 2753 | 4674
(rpm) (1,150) | (1,500} | (1,500) | (1,500)
Radial (m/s?) 1.13 1.37 | 1084 | 1417
(rpm) (1,500) | (1,500) | (1,450) | (1,500)

Table 4 Maximum vibration in each direction by
the gear and shaft frequencies

Gears A B
Torque 4905 | 98.10 25 49.05
Rot. (m/s?) 4743 | 48.69 | 4735 | 443.3
(rpm) (1,500 | (1,200) | (1,500) | (1,500
Axial (m/s%) 4.35 42 | 280.7 | 4735
(rpm) (1,150) | (1,500) | (1,500) | (1,500)
Radial (m/s%) 109.3 | 109.6 | 2437 | 279.7
(rpm) (1,400) | (1,400) | (1,450) | (1,500)
R AZTUSSEHE=2T/A 178 Al 23, 20073/183
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