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Summary

This study was conducted to compare between two types of conventional
mouldboards from one hand and locally slat manufactured mouldboard from
the other hand based on the energy requirements and their performance. This
study went through two phases:

First one: Choosing the main measurements and dimensions of the
mouldboards, and then determining the type of alloy that suitable for the
equipment. The stresses were analyzed thorough using ANSY'S software,
which depends on the method of specific elements, and then it’s manufactured
based on the measurements and dimensions that were previously determined.

The second stage was conducted to provide the differences between the field
performance of conventional and manufactured mouldboards based on the
following factors:

1-  The shape of the mouldboards that had been used in the implement
(conventional moldboards VS. slat moldboard that locally manufactured),

2-  Two levels of soil moisture (16%, 12.5%),
3-  Two forward speed (5.29 and 7.20) km hr-1.
And the effects of these factors on:

1- Stresses,

2- Soil resistance for cutting and shaping,

3- Specific energy,

4- Specific efficiency,

5-  Power losses by slippage,

6-  Tillage appearance (number of soil cloud sized more than 10 cm),
7-  Lying angle of soil slice,

8-  Horizontal distance to the bottom.

This study was conducted in the season of 2019 in Rahmaniyah region
(North-East Mosul city). The experimental site was divided according to
Randomized Complete Block Design (RCBD) using split-split plots. Three
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factors were tested in the experiment with three replications. The means of the
derived results were tested in a multi-term method using Duncan at the level
of probability 0.01 and 0.05. The following are the most important results that
were recorded:

The slatted moldboard has recorded significantly lower stresses compared
with the conventional moldboards at the two levels of speed and soil
moistures.

The moisture content 16% has given the best results of stresses, soil
resistance, specific energy, power losses by slippage, tillage appearance and
lying angle of soil slice compared with the moisture content 12.5% which
recorded the highest values of specific efficiency and horizontal distance to
the bottom.

The forward speed 5.29 km hr-1 was recorded best values of stresses, soil
resistance and power losses by slippage compared with 7.20 km hr-1 which
was the best speed to reducing the specific energy and tillage appearance and
increasing the value of specific efficiency.

The manufactured moldboard plough has reported significantly lower
stresses, soil resistance, specific energy and power losses by slippage as well
as higher specific efficiency and horizontal distance to the bottom compared
with the conventional implement which recorded best lying angle of soil slice.

The interaction between soil moisture 16% and forward speed 5.29 km hr-1
has recorded lower values for stresses, soil resistance and power losses by
slippage, and higher results to lying angle of soil slice. However, the specific
energy and the soil appearance were significantly better at the interaction
between 16% of the moisture content and 7.20 km hr-1. The best results of the
specific efficiency and horizontal distance to the bottom were recorded at
12.5% % 7.20 km hr-1.

The lowest values for stresses, soil resistance for cutting and shaping, specific
energy, power losses by slippage and soil appearance were recorded when the
manufactured slatted moldboard was interacted with the soil moisture content
16%. Same moisture content 16% has given highest value of lying angle of
soil slice when interacted with the conventional moldboards. However, the
manufactured moldboard x 12.5% was resulted best values of the specific
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efficiency and horizontal distance to the bottom which weren’t significantly
different between the two conventional moldboards.

The forward speed 5.29 km hr-1 X manufactured moldboard plough was
recorded best data for stresses, soil resistance, power losses by slippage and
horizontal distance to the bottom. On the other hand, the interaction between
same manufactured implement and 7.20 km hr-1 has reported best data for
soil appearance and highest value for specific efficiency. The conventional
moldboards were reported highest lying angle of soil slice when interacted
with 5.29 km hr-1.

The overall interaction between the three studied factors has given non-
significant differences between the means of all investigated indicators.
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