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Analysis of Rattle Noise of a Direct Engine—driven PTO Driveline of Tractors

Y. J. Park K U Kim

This study was conducted to identify the characteristics of PTO rattle noise of a direct engine-PTO driveline for
agricultural tractors. In order to reduce production costs of agricultural tractors, a direct engine-PTO driveline was recently
introduced to the tractors produced in Korea. This simplified driveline reduced a number of gears and counter shafts in
previous one. However, it caused a severe rattle noise under an idle condition, which was perceived as intolerable by many
tractor operators. PTO rattle noisc was measured at two locations : one 3 cm apart radially from the centerline of the PTO
shaft and another 100 cm apart backward from the PTO end and 160 cm high from the ground. Characteristics of the rattle
was analyzed using the data measured near the PTO shaft. It was found that the period of rattle noise was same as the
explosion stroke of engine and its peak level was about 123 dB (A) with PTO engaged at an idle engine speed of 880
rpm. As the engine speed increased, the rattle noise decreased. The frequency band of the rattle was 0.5-2.0 kHz and the
frequency of peak sound pressure was 1.4 kHz. When compared the rattle noise between the locally produced and imported
tractors of the same type of PTO driveline, the former generated louder rattle noise than the imported one by 7 dB (A).
Tt was suggested that the rattle noise of local tractors must be reduced at least by 7 dB (A) to meet the international level.
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Fig. 1 Gear impact caused by torque fluctuation.



Table 1 Specifications of tractor used for rattle noise measurement

Items Specifications
Model T502, Diesel
Rated power/speed, ps/rpm 50/2,500
Displacement, cc 2,911 cc

Transmission gears Forward/Reverse 12/12

PTO speed, rpm 561, 760
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i
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A/D converting
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L personal computer

Fig. 2 Block diagram of rattle noise measurement and analysis.
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Table 2 Specifications of equipments used for measurement and
analysis of rattle noise

Equipment Specifications

4ch. signal analyzer

50 to 6400 line FFT

25 kHz input module
Generator and sampling module
25 kHz zoom processor

Signal analyzer

. Sensitivity : 50 m V/Pa
Microph
ferophone Freq. Range : 1~20 kHz
Freq. range : DC to 10 kA% in 8ch

Tape recorder . L.
i 16 bit quantization

Gain : 0, 20, 40 dB
Acoustic front end Filter : A-weighting or Linear
Freq. range : 0.5 Hz~20 kHz

| 3. Microphone far from PTO shaft

PTO clutch

L

! Main clutch [ T ]_
1. Speed sensor on engine ‘ _[ |Jﬂ' ‘1
2. Microphone on PTO shaft ‘———ﬂ

Fig. 3 Installations of microphones and speed sensor.
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Table 4 Comparison of PTO rattle noise

vt | o || P
Test tractor 102 724 54.6
Tractor 1 94.9 76.8 494
Tractor 11 77.7 68.2 51.0

J. of Biosystems Eng. Vol. 31, No. 1.

0.8 '

Sound pressure, Pa

4.0 4.1 42 4.3 44 4.5

Fig. 12 Rattle of imported tractor II at PTO.
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