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Fig.2. Measurement of muscle stress of drivers while using the brake pedal (Left: MF399 tractor and right: MF285)

1- Root mean square
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Fig.3. Measurement of muscle stress of drivers while using the accelerator pedal (Left: MF399 tractor and right:
MF285)
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Table 1- Comparison of the RMS ratio during pressing the brake pedal of MF285 and MF399 tractors and after rest
time to recovery of muscles
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Table 2- Comparison of the RMS ratio during pressing the gas pedal of MF285 and MF399 tractors and after rest time
to recovery of muscles
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Introduction: Too many people are working in the agricultural sector and therefore, pay more attention to
the safety and health at work in the agricultural sector is important. This issue is more important in developing
industrial countries where the level of the ergonomic working condition is less than that of developed countries.
Attention to ergonomic condition of agricultural machinery drivers is one of the goals of agricultural
mechanization. Therefore, in this study the ergonomic conditions of brake and accelerator mechanisms for
MF285 and MF399 tractor's drivers were investigated using a new method.

Materials and Methods: 25 people were selected for experiment. The electrical activity of Medialis
gastrocnemius, Lateralis gastrocnemius, Vastus medialis, Vastus lateralis, Quadratus Lumborum and Trapezius
muscles of drivers before and during pressing the pedal and after rest time were recorded using Biovision device.
Measurements were performed for each person on each muscle 30 seconds before pressing the pedal, 60 seconds
after pressing the pedal and after 60 seconds of rest. For all drivers, the muscles on the right side (brake and
accelerator side) have been selected and tested. The measurements were performed in compliance with
appropriate time intervals between the measurements.

Results and Discussion:

Ergonomic assessment of brake pedal: The results showed that the RMS electrical activity of muscles of
Vastus medialis and Medial gastrocnemius, during 60 seconds braking were 2.47 and 1.97. So, Vastus medialis
and Medial gastrocnemius had the highest stress during pressing the MF399 tractor's brake pedal. Moreover, the
Medial gastrocnemius and Lateral gastrocnemius with RMS electrical activity ratio of 2.47 and 1.74 had the
highest RMS electrical activity ratio respectively, during 60 seconds braking compared to before braking of
MF285 tractor. The comparison of results showed that the Vastus medialis and Trapezius had the higher stress
during braking of MF285 tractor than that of MF399 tractor, while, muscles of Medialis gastrocnemius, Lateralis
gastrocnemius, Vastus lateralis, Trapezius and Quadratus Lumborum showed the lower stress during braking of
MF285 tractor.

Ergonomic assessment of accelerator: During 60 seconds pressing the accelerator pedal for MF285 the
RMS electrical activity of muscles of Quadratus Lumborum and Medialis gastrocnemius were 3.25 and 2.15. So,
these muscles had the highest stress during pressing the accelerator pedal for MF285. Drivers of MF399 tractor
experienced high stress in their Vastus lateralis and Lateralis gastrocnemius muscles during pressing the
accelerator pedal. The results highlighted that for all muscles, except Vastus lateralis, the electrical activity ratio
during pressing the accelerator pedal of MF285 tractor were higher than that for MF399 tractor.

Conclusions: To conclude, Vastus medialis and Trapezius had the higher stress during braking of MF285
tractor than that of MF399 tractor, while, muscles of Medialis gastrocnemius, Lateralis gastrocnemius, Vastus
lateralis, Trapezius and Quadratus Lumborum showed the lower stress during braking of MF285 tractor as
compared with the other model of tractor. Generally in all muscles, except Vastus lateralis, the electrical activity
ratio during pressing the accelerator pedal of MF285 tractor was higher than that for MF399 tractor and the
drivers need more effort while pressing the accelerator pedal and drivers of this tractor had adverse condition
while using the accelerator mechanism.
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