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Vibration Analysis for Oil Gear Motor considering Pulsation Pressure
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Oil gear pump is used for the cooling pump system of commercial vehicle. The hydraulic
pulsation pressure of oil gear pump is one of the most important reasons for the vibration and
noise of the pump. In this study, the several hydraulic factors acting on oil gear motor are
analyzed by CFD in operation of cooling system. Forced vibration analysis due to hydraulic
pulsation pressure is analyzed by FEA for predicting deformation and equivalent stress.
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Fig. 1 Gear motor system
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Fig. 2 Rotation for gear motor
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Fig. 3 Turbulent flow model
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Fig. 4 Boundary condition of CFD
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Fig. 5 Analysis results of CFD
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(a) motor inlet
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Fig. 6 Pulsation pressure of gear motor
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Table 1 Material properties for FC300

Material FC300
Density (g/cm2) 7.3
Thermal conductivity (W/m - K) 448
Allowable tensile stress (MPa) 330
Allowable comp. stress (MPa) 800

~ Motor rpm : 3,400 rpm
¥ Max torque : 98.2 N - m

+ Material property : FG 300
= Allowable tensile stress : Min 330 MPa
— Allowable compressive stress : Min 800 MPa

Fig. 7 Boundary condition for static structure
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Fig. 8 Static analysis of the gear motor
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Fig. 9 Analysis results of free vibration

Table 2 Natural frequencies for gear motor

Mode Natural frequency (Hz)
Ist 2499.1
2nd 2775.8
3rd 5499.2
4th 6746.7
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Fig. 10 Boundary condition of the forced vibration
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(a) Total deformation  (b) Equivalent stress

Fig. 11 Forced vibration analysis results of the X-Axis

(a) Total deformation

(b) Equivalent stress

Fig. 12 Forced vibration analysis results of the Y-Axis
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(a) Total deformation

(b) Equivalent stress
Fig. 13 Forced vibration analysis results of the Z-Axis

Table 3 Forced vibration analysis results

(a) Total deformation

(b) Equivalent stress

Fig. 15 Forced vibration analysis results of the X-Axis
Natural Total Equivalent

Axle frequency deformation stress
(Hz) (mm) (MPa)

X 2499.1 0.02 104.5

Y 6746.2 0.02 491.7

V4 2775.6 0.03 300.6
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(a) Total deformation  (b) Equivalent stress

Fig. 16 Forced vibration analysis results of the Y-Axis

Qahgint.

(a) Standard model
Fig. 14 The modified gear motor

(b) Modified model

(a) Total deformation

(b) Equivalent stress
Fig. 17 Forced vibration analysis results of the Z-Axis
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Table 4 Analysis results for forced vibration

Peak Total Equivalent
Axle | Model | frequency | deformation stress
(Hz) (mm) (MPa)
X Original | 2499.1 0.02 104.5
Modified | 2503.7 0.02 59.4
v Original | 6746.2 0.02 491.7
Modified | 6767.8 0.02 241.6
p Original | 2775.6 0.03 300.6
Modified | 2783.5 0.03 167.5
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