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Natural frequencies calculation for vibrating systems of tractors made in China
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Abstract .

One hundred kinds of tractors made by 6 main domestic tractor manufacturing enterprises were studied.

Their vertical, pitch and roll vibration natural frequencies were calculated theoretically to provide a basis for the design of

domestic tractors’ vibration reduction systems. The calculation method for tractor moments of inertia proposed by Dworecki

Z et al and the approximate calculation formula for tractor tire stiffness proposed by Lines J A and Murrphy K were used in

calculation of natural frequencies. In order to estimate the accuracy of the calculation results, the tests were conducted.

The results showed that the calculation method is reliable. It was shown that the natural frequencies of domestic tractors’

vibrating systems in vertical, pitch and roll directions are concentrated in 3Hz ~4Hz, 2. 8Hz ~3.8Hz and 2. 9Hz ~3.9Hz

ranges, respectively; the natural frequencies in three directions decrease with increase in the rated power. At the end, the

regression formulas for calculating the natural frequencies of domestic tractors in three directions were presented for

estimating natural frequencies of tractors’ vibrating system to be designed.
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Fig. 1 The tractor vibration system with 6 degrees of freedom
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Fig. 2 Sketch map of tractor with vertical, pitch, heave vibration
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Fig. 3 The test rig for measuring the radial stiffness of tires
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Fig. 4 The test rig for measuring the moment of inertia of tractors
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Fig. 5 The vibration experiment photo and

schematic of measuring and acquisition systems
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Tab. 1 The contrast of the calculation

results and the experimental results
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Fig. 9 The curve of natural frequency against power
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