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Abstract: Noise is the most significant problem in agriculture. Most of the farmers and farm workers are exposed to noise 
levels greater than the recommended levels (85dBA). This study was conducted to have information about tractor farm noise 
levels and their emission. The sources of noise were identified and it was found that the most of noise generation was at the 
transmission and muffler opening, engine, bonnet and radiator fan. Tractor needs proper maintenance for their efficient 
working or else noise emission will be higher with increasing tractor life. Proper scheduled repair and maintenance along 
with use of vibration isolators may help in noise reduction. 
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I. INTRODUCTION 
 
Noise has physiological and psychological forms. 
Physiologically, it is a signal that bears no 
information and whose intensity varies randomly with 
time. Psychologically, it is any sound irrespective of 
wave which is unpleasant. Sound that is unpleasant 
and unwanted is referred to as noise. Sounds above 
85 dBA can cause temporary or permanent hearing 
disabilities. The characteristics of noise can vary 
widely over an impulsive, intermittent or continuous 
and composed of low, high or mixed frequencies. 
Sound is a form of energy and we can measure its 
power, pressure etc. to accommodate the large wave 
range of pressure variations that human ears can 
sense. The sound pressure level (SPL) is measured in 
decibels (dBA). 

SPL = 20 log po/pr 
Where, SPL is the sound pressure level, po is the root 
mean square (rms) acoustic pressure at point of 
consideration, and pr is reference pressure. 
Rowley (1966) observed the noise properties of the 
agricultural farm tractor. The major noise sources are 
identified along with a review of why, how, and to 
what degree these sources should be controlled. The 
control of intake and exhaust noise is dealt with and 
from an overall tractor noise standpoint -- tractor 
noise being more than just exhaust noise. Alt et al. 
(1972) constructed an engine enclosure for 
earthmoving vehicles, with panels in the sides, front 
end and top thereof which contain acousticbaffles 
which attenuate noise emanating from within the 
engine compartment and which define passages for 
directing the flow of air through the compartment to 
satisfy engine cooling requirements. The side panels 
are hinge-mounted to provide facile access to the 
engine compartment. Holt et al (1993) observed that 
the range of noise levels at the driver's ear level with 
radios off and windows closed was from 78 to 103  

 
dBA. Hearing protection is recommended when 
tractor usage with cab approaches 3 to 4 hours and 
when tractor usage without a cab approaches 1.5 to 2 
hours. Pessina and Guerretti (1999) observed that the 
noise levels of old used tractors more than 10 years 
was high due the deterioration of the engine, gearbox 
and other components of the machine. It was found 
that the noise level at the driver’s ear was about 87-88 
dBA with the maximum of 101 dBA and the way for 
reducing damage was to use of earmuffs, earplugs 
and earcaps which reduced the noise level to 77-78 
dBA. Tewariand Dewangan (2009) observed that 
operators of tractors experience high levels of 
vibration in the hand and arm, which cause early 
fatigue and result in shorter work hours. The isolators 
were evaluated with regard to their performance 
during actual field tasks involving rota-tilling, rota-
puddling and transportation. The results indicated that 
the engine mounting and the handle isolators reduced 
the vibration acceleration by more than 50%. Aybek 
et al. (2010) observed that the use of original cabins 
had a greater effect in decreasing average sound 
pressures and resulted in more efficient noise 
insulation, especially at higher center frequencies 
compared to field-installed cabins whereas field-
installed cabins proved to be more favorable 
compared to tractors without cabins. Sound pressure 
levels at 4000 Hz center frequency was reduced by 2–
13 dB and 4–18 dB by using a field-installed cabin 
and an original cabin, respectively. Occupational 
Safety & Health Administration, USA has given a 
standard OSHA-1910.95 for occupational noise 
exposure. It mentions that permissible sound level for 
8 hours duration of a day should be within 90 dBA. 
As the sound level increases, the safe exposure 
duration of the worker decreases rapidly. The thumb 
rule states that when the sound level increases by 5 
dBA, the exposure time is reduced to half. 
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II. MATERIALS AND METHODS 
 
2.1. Materials and Procedures 
The present study on tractor noise levels was carried 
out to find out the main reasons of noise in the tractor 
and to find the best possible ways to reduce the noise 
emission of tractor. The tractors & equipment used 
during the study to conduct the experiments have 
been discussed in detail in this section. 
 
2.1.1 Tractors  used : 
a) MF 1035 DI :  

a) Make : Massey Ferguson & TAFE 
b) Engine : SIMPSONS SJ337 T III A 
c) Horsepower :35 hp 
d) Tractor usage : 10 years 

 
b) MF 5245 DI : 

a) Make : Massey Ferguson & TAFE 
b) Engine : SIMPSONS SJ327 T III A 
c) Horsepower : 50 hp 
d) Tractor usage : 3.5 years 

 
c) FARMTRAC 65 EPI : 

a) Make : Escorts 
b) Engine :  AVL Engine 
c) Horsepower : 55 hp 
d) Tractor usage 2 years 

 
2.1.2 Portable Sound Level Meter: 
A portable sound level meter of make CESVA 
Instruments Spain model no. SC-20c was used for the 
measurement of noise at different points and levels 
while operating the tractor. It is a type 1, battery 
powered sound level meter which measured sound 
pressure level and was very easy to operate. It had a 
removable half inch condenser microphone, a wind 
shield, a display screen, selectable switches and 
RS232 for connection with a PC. 
2.1.3 Level Staff : 
A level staff, also called leveling rod, was aluminum 
rod used to find the height of the points (z1, z2, z3, 
z4, z5, z6) from the ground level.The research 
experiments were conducted in the following phases: 
2.1.4 Setting the points  
1. Measure the height of muffler from the ground 

using the level staff. 
2. Measure the height upto lowest point of the 

tractor from the ground i.e. sump height. 
3. Divide the measured height into 5 equal parts to 

get points z1, z2, z3, z4, z5, z6 respectively (z1 
being the point from the muffler opening). 

4. Set the point p1 at the muffler position. 
5. Mark the boundary of tractor and set the points 

p2 to p9 on the boundary (as shown in fig.1). 
2.1.5 Measurement of noise of tractors 
1. Place the tractor (MF 1035 DI) in the open field. 

Make sure for free acoustic area of at least 20 
meters around the tractor. 

2. Mark the points for taking the noise readings. 

3. Set the sound level meter. 
4. Take noise reading at the ear level of operator.  
5. Start the tractor and again take the reading at the 

ear level of operator. There should be a minimum 
difference of 30 dBA in both readings.  

6. Set the hand throttle at 0 percent throttle position. 
7. Now take three concurrent readings at all the 

points using the sound level meter. Verify that 
the sound pressure level variation is not more 
than 3 dBA. 

8. Change the throttle to 25%, 50%, 75% & 100% 
and take readings as in step 7. 

Repeat all the above steps for each tractor.

 
Fig.1. Line diagram showing location of points p1 to p9 w.r.t. 

muffler position 

 
Table 1 shows values  of various parameters shown in Fig 1 

 
RESULTS AND DISCUSSION 
 
3.1.Effect of tractor life and usage 
The variation in the sound level of the tractor 
increases as the work life of the tractor increases. 
Tractor MF 1035 having a work life of over 10 years 
showed a greater variation in the sound level. The 
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highest variation was at 0%, 25% and 100% 
throttles.With the use of tractor with time, its 
condition deteriorates and repair and maintenance 
demand increases; thus, resulting in more vibrations, 
loosening of joints, fretting sound, etc. Pessina and 
Guerretti (1999) had also similar findings with 
increasing usage of tractor. 

 
Fig.2.Variation of noise in MF1035 at 0 percent throttle (oldest 

tractor w.r.t. usage) 

 
Fig.3. Variation of noise in MF 5245 at 0 percent throttle 

 
Fig.4. Variation of noise in Farmtrac 65 EPI at 0 percent 

throttle 

 
Fig.5. Variation of noise in MF 1035 at 100 percent throttle 

 

 
Fig.6. Variation of noise in MF 5245 at 100 percent throttle 

 

 
Fig.7. Variation of noise in Farmtrac 65 EPI at 100 percent 

throttle 
 

CONCLUSIONS 
 
Variation in noise emission pattern was observed as 
work life of tractor increases. The tractor with the 
work life of more than 10 years had a large variation 
in the noise at very low or very high throttle. With the 
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usage of tractor, wear and tear in the joints and tractor 
engine increases resulting in increase in vibrations. 
Proper maintenance of tractor, regular service can 
help in lowering the noise considerably. 
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