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A Study on Vibration Characteristics of Helical Gear Pairing
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ABSTRACT

The vibrational model of a helical gear pair is developed with considering the elastic deformation of the
active teeth and the body to be a rigid. The main source of vibration in geared system which has been
known to be the gear transmission error is mathematically formulated and used for the analysis of
vibrational characteristics of geared system. As an example, a simple geared system containing a helical
gearing is considered. The critical speeds are found by the campbell diagram and compared with the
experimetal results,
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Fig. 3 A schematic of the mathematical model on a
pair of helical gear
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Fig. 4 Test rig of the helical gear system
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Table 1 Helical gear specifications

Description Gear Pinion
(G #1) (G #2)
Number of teeth 43 33
Module (mm) 2.0 2.0
Pressure angle (° ) 15 15
Helix angle (° ) 25 25
Tooth width (mm) 17 17
7 Ad 86 86
Id (kg-m?) 1.3023 x 107 | 5963 x 107*
Ip (kg -m?) 2.7840 x 107 | 1.4605 x 107°
Mass (kg) 2.21896 1.8023

Table 2 Shaft specifications

(N/m)
S1 70.4 30 2.0 x 101 0.28
S2 69 30 ” ”
S3 704 30 ” ”
S4 69 30 ” “
Table 3 Bearing specifications
Description B #1|B #2(B #3|B #4
Roller number 17 17 17 17

Roller diameter (mm)| 6.771 | 6.771 | 6.771 | 6.771

Pitch diameter {mm}) {38.4232|38.4232{38.4232|38.4232

Effective length of

roller (mm) 98 | 98 | 98 | 98

Contact angle 28.42° | 28.42° | 28.42° | 28.42°

K11(x10" N/m) 3.189 | 3.282 | 2.802 | 2.855

K22(x10* N/m) 3.189 [ 3.282 | 2.802 | 2.855

K33(x10° N/m) 1909 | 2.012 | 1571 | 1.593

K44(x10* N/m) 7.813 | 8.017 | 7.530 | 7.607

K55( x10* N/m) 7.813 | 8.017 | 7.530 | 7.607

K66( x10* N/m) 0 0 0 0

* 1-direction : perpendicular direction of bearing load
* 2-direction : direction of bearing load
* 3-direction : direction of axial
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Table 4 Self excitating vibration of gear system
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Table 5 Comparison of experimental measured and
analytical modeled natural frequencies

Analytical Experimental
Diff o
Critical | Natural | Critical | Natural | (g)
sped frequency | sped frequency
(rpm )| (Hz) ((mpm){ (Hz)
2738 1962 2700 1935 14
2827 2026 2810 2014 1.0
3117 2234 3060 2193 1.8
3180 2280 - - -
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