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Fig.2 Arrangement of steering measuring point

A T AL Back of the hand measuring point; B:/IVE il s Forearm measuring point; C: KB s Upper arm measuring point.
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Fig.3 Arrangement of arm measuring points
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Fig.5 RMS value of 1/3 octave vibration acceleration at steering wheel on two road conditions
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Fig.6 RMS value of 1/3 octave vibration acceleration at each measuring point of the fifth percentile driver’s arm
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Fig.7 RMS value of 1/3 octave vibration acceleration at each measuring point of the 50th percentile driver’s arm
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Evaluation of hand-transmitted vibration of tractor steering
wheel and characteristics of vibration transmission
of different percentiles driver arm

SHANG Yujun, WANG Qichao,ZHANG Wenjie, XU Hongmei, XU Zheng

College of Engineering/Ministry of Agriculture and Rural Affairs Key Laboratory of Agricultural
Equipment in Mid-1Lower Yangtze River , Huazhong Agricultural University, Wuhan 430070, China

Abstract There are problems including intense vibration and unclear vibration transmission character-
istics during manipulating the steering wheel by the tractor operators. The ISO 5349 evaluation method was
used to evaluate the hand-transmitted vibration of the steering wheel system under two different conditions
and analyze the characteristics of vibration transmission of operators’ arm systems at different percentages.
The results showed that the daily vibration exposure of the tractor was 4.257 m/s”, which exceeded the lim-
it of daily vibration exposure of 3.5 m/s* specified in the national standard, and had a high risk of causing
hand-arm vibration disease. The steering wheel vibration in the axial direction was greatly higher than that in
the tangential and radial directions, which was the main factor causing hand-transmitted vibration. The radial
vibration was largely absorbed during the transmission from the hand back to the forearm , while the tangen-
tial vibration was greatly absorbed in the transmission from the forearm to the upper arm.Moreover, the
smaller the operator’s physical size, the greater the vibration transmission rate at the hand back.The signifi-
cant increase in vibration from the hand back to forearm was found under the frequency of 20 Hz. Therefore,
smaller operators in engineering practice should pay attention to the vibration protection at the palms, while
larger ones are suggested to focus on the vibration protection at the wrists.In addition, the radial protection
should be mainly strengthened for the driver’ s wrist, and the tangential protection should be mainly
strengthened for the elbow joint.

Keywords tractor; steering wheel ; hand-transmitted vibration ; characteristics of vibration transmis-

sion ; vibration transmission rate
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