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Table 1- The mechanical properties of the blade used in

this study
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Fig.1. (a) Dimensions of the tested blade, (b) Display the blade rake angle, (c) Blade lateral tilt angle , (d) Winged
blade, Rake angel change mechanism
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Introduction

Tillage is one of the most important field operations to improve soil structure and physical conditions and

provide the proper plant site. Conservation tillage is one of the methods of tillage that reduces tillage costs. The
blade is one of the most important consumed components of tillage tools in the conservation tillage, which is
very important for how it is adjusted and its effect on the quality of tillage and energy required of tillage tools.
According to the research conducted on the importance of optimizing tillage implements, the aim of this study
was oriented to determine the optimum rake angle of a narrow-modified winged and non-winged blade in the
field soil.

Materials and Methods

The tests were conducted in the 22" part of farms in Agriculture School (Bajgah zone) of Shiraz University.
Three levels of blade rake angles (20, 25, and 30 degrees), two levels of tillage depth (15 and 20 cm), and two
levels of forward speed (2 and 3 km h™) were the treatments of this study. Draft, fuel consumption, slippage, soil
disturbance area, soil upheaving area, and specific draft were the measured parameters and they were measured
for each combination of the treatments. The RNAM test code was then used to measure the draft force. In order
to measure fuel consumption, two flow meters were used in the round way as a closed-loop. The encoder and
the fifth wheel were also employed to measure the slippage. The profilometer and laser meter were applied to
measure the soil upheaving and disturbance areas. The split-split plot on randomized complete block design was
used to do the field experiments in three replication and the data analysis was performed by SAS software (9.4
edition). Multivariate linear regression was used to determine the optimum values of the mentioned parameters.
For this purpose, the lowest value of draft, fuel consumption, specific draft, tractor driver wheel slip, and the
highest soil disturbance and upheaving areas was considered.

Result and Discusion

The results showed that the magnitude of draft increased with rake angle, therefore, the minimum draft was
obtained in the rake angle of 20°. As the blade rake angle increased, the amount of soil disturbance area was
increased and the maximum soil disturbance was obtained in the rake angle of 30°. The mean slip values of the
tractor driver wheels when using non-winged blade were not significant for three levels of blade rake angles and
it was significant for two velocity levels. With increasing in rake angle from 20 to 25°, the mean values of
specific draft were increased, but with changeing the rake angle from 25 to 30°, there was not significant
difference between specific draft values. The difference between the magnitude of tractor driver wheels slip for
three levels of rake angle was not significant. Increasing the rake angle had a significant effect on tractor fuel
consomption, such that it increased by increasing the rake angle values.

Conclusions

The optimum rake angle for the non-winged blade mode was 20° with R? of 0.73 and for the winged blade
mode was 30° with R? of 0.90. The optimum depth for the non-winged blade was 19.98 cm with R? of 0.99 and
for the winged blade was 20 cm with R? of 0.97. Also, the optimum forward speed values for the non-winged
blade was 2.21 km h™ with R? of 0.43 and for the winged blade was 2.03 km h™* with R? of 0.84.

Keywords: Draft, Optimum blade rake angle, Optimum forward speed, Optimum tillage depth, Soil
disturbance area
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