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ABSTRACT 

In this paper, the experimental study on the identification of noise sources and noise transmission 
paths was carried out for the cabin noise control of construction equipment. In order to investigate 
noise and vibration characteristics of cabin structure, sound absorption, transmission, and 
radiation tests were performed using cabin assembly models. The noise/vibration source levels 
were obtained from the real cabins of wheel loader and excavator. Using transfer functions of 
cabins and real cabins’ source data, cabin noise was decomposed into airborne and structureborne 
noise transmissions. Finally noise sources and major transmission paths were successfully 
identified for wheel loader and excavator’s cabins. 
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(a) Wheel loader           (b) Excavator 

 
Figure 1 Cabins for experimental study 
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Figure 2 Absorption coefficients of cabins 
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Figure 3 NR measurement layout 
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Figure 4       
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Figure 4 NR measurements for cabins 
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Figure 5 NR of wheel loader’s cabin 
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Figure 6 NR of excavator’s cabin 
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Figure 7 Experimental setup for structureborne noise 
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Figure 8 FRF of structureborne noise transmission 
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Table 1 Measurement position in real cabin tests 
 Measurement position Major sources 

Inside engine room Engine, Cooling fan 
Under cabin Hydraulic pump 
Rear cabin Exhaust muffler 

Wheel 
loader 

Cabin mount Vibration 

Inside engine room Engine, Cooling fan,  
Hydraulic pump 

Side cabin Main control valve 
Rear cabin Exhaust muffler 

Excavator 

Cabin mount Vibration 
 
Figure 9, Figure 10      
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Figure 9 Wheel loader’s noise source levels 
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Figure 10 Excavator’s noise source levels 
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Figure 11 Vibration levels measured at cabin mounts 
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Figure 12 Cabin noise transmission path in the wheel loader 
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Table 2 Cabin noise transmission in wheel loader 
Noise 
peaks Noise source Transmission path 

100Hz Engine room noise, 
Acoustic resonance 

200Hz Engine room noise 
630Hz Hydraulic pump 

Under cabin 
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Figure 13 Cabin noise transmission path in the excavator 
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Table 3 Cabin noise transmission in excavator 
Noise 
peaks Noise source Transmission path 

100Hz Exhaust noise, 
Acoustic resonance Rear cabin 

200Hz 
250Hz 
315Hz 

Structureborne noise Vibration through  
cabin mounts 
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Figure 14 NR increase by removing flanking noise 
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Figure 15 Acoustic excitation test result of wheel loader 
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Figure 16 Comparison of vibration levels at cabin mounts 
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