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Analysis and Reduction Method of Noise from Head of a Combine Harvester
H.J. Kim Y. J Park S, B.Shim K. U Kim

This study was conducted to measure and analyze the noise from a combine head. The combine head, comprised of a
cutting knife assembly, pick-up chains, horizontally conveying chains and vertically conveying chains, had an overall sound
level of 101 dBA. The sound levels of each component were, respectively, 98.3 dBA for the cutting knife assembly, 88.9
dBA for the pick-up chains, 79.8 dBA for the horizontally conveying chains and 86.3 dBA for the vertically conveying
chains, being equivalent to 54.4%, 18.4%, 6.5% and 13.7% of the overall head noise. The main cause of the head noise
was considered the impacts that the joint of the cutting knife assembly made with frame when it oscillated. The impact
sound was also generated when the chain lug collided with the chain case. To reduce these impact sound, anti-vibration
rubbers were installed on the knife assembly joint and the chain cases. It reduced the head noise by 4 dBA but the overall
noise level of the combine head was still high. In order to protect the combine operators more effectively from the noise,
a safety cab needs to be installed on the combine.
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Table 1 Specifications of the combine harvester tested for noise
measurements

Items Specifications
Model HU7000G

Rated power / speed 68 ps / 2,600 rpm
No. of cutting row 5

Cutting width 1,700 mm
Maximum speed of cutting knife 1.5 m/s
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Fig. 1 A view of the experimental combine head installed in the
indoor lab.
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Header and cutting device

x (m) y (m) z (m)
Mic #1 1.08 26 1.5
Mic #2 -2.8 2.8 1.5

Fig. 2 Locations of the microphones for noise measurements.
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Fig. 3 Components of the combine head for noise measurements.
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Fig. 4 Block diagram of noise analysis.
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Table 2 Specifications of equipments used for measurements and
analysis of noise

Equipment Model Specifications
4 ch. signal analyzer
50 to 6,400 line FFT
Signal  |B&K 3560 © 6400 line FF
analyzer | (Denmark) 25 kHz input module
ay Generator and sampling module
25 kHz zoom processor
Microphone B&K 4190 Sensitivity: 50 mV/Pa
P (Denmark) | Freq. Range: 1~20 kHz
S
Tape ony Freq. range: DC to 10 kHz in 8 ch.
PC208Ax . o
recorder 16 bit quantization
(Japan)
in: 0, 2
Acoustic | B&K s9eg| 2N 0. 20. 40 dB
front end | (Denmark) ilter: A-weighting or Linear
Freq. range: 0.5~20 kHz
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Fig. 5 Sound level of the combine head noise.
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Fig. 6 Sound level of the cutting knife noise.
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Fig. 7 Sound level of a single pick-up chain noise.
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Fig. 8 Sound level of a single horizontally conveying chain noise.
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Fig. 9 Sound level of a single vertically conveying chain noise.
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Fig. 10 Knife driving section of a combine harvester.

158

(a) Anti-vibration rubber installed on joint part

(b) Anti-vibration rubber installed on chain case

Fig. 11 Noise reduction method of the collision in the cutting
device.
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Fig. 12 Noise reduction by anti-vibration rubber installed on the
knife joint and chain lug.
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