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Summary

This study was conducted to evaluate and study the effect of adding
locally manufactured wings to a subsoiler plow and determining its impact on
the amount of vibration at the driver's seat of the agricultural tractor, noise,
slippage, fuel consumption, moisture content, bulk density, porosity, critical
depth width, surface excitation width, and depth achieved ratio, in addition to
evaluating the effect of the interaction between manufactured wings and
vibration speeds at plow penetration angles on the studied characteristics. The
experiment was conducted in the Abbasiya area / Nineveh Governorate - Iraq
for the agricultural season 2023-2024. The field soil had a clay loam texture.
The results of the experiment were analysed by three factors: using the
Randomized Complete Block Design (RCBD) with the Split-Split plot
system, where the wing type factor was considered as the main plot with three
levels and the penetration angles factor as the sub-plots with two levels. The
wing vibration speed was determined using a split-split plot with two levels.
The averages were tested by Duncan's multiple range test at a probability
level 0.05 to test the significance of the differences between the averages of
the different treatments. The following are the most important results that
have been reached in this study:

The effect of wings type on studied characteristics for manufactured wings of
35 cm achieved the best values with a significant difference in the
characteristics of vibration at the driver seat (2.034 m/s”), noise (79.634 dB),
and slippage (9.784%). In comparison, the manufactured wings of 45 cm
achieved the best values with a significant difference in the characteristics of
moisture content (20.522%), bulk density (1.032 g/cm’), porosity (59.663%),
critical depth width (22.416 cm), surface excitation width (61.583 c¢cm) and
depth achieved ratio (89.478%). In addition, effect of penetration angles on
studied characteristics were the penetration angles of 40 degrees achieved the
best values with a significant difference in the characteristics of critical depth
width (21.112 cm). In comparison, the penetration angles of 50 degrees
recorded the best depth achieved ratio (85.577%). The effect of wings
vibration speed on the studied characteristics were a vibration speed of 60
m/s> was recorded as the best value, with a significant difference in the
vibration at the driver's seat (1.494 m/s®), noise (78.055 dB), and fuel
consumption (3.507 L/h). However, a wing vibration speed of 120 m/s’
recorded the best value with a significant difference in the slippage (11.030%)
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and critical depth width (21.388 cm). The effect of the overlapping between
the type of wings and the penetration angles on the studied characteristics
were observed as; the overlapping of locally manufactured wings with a width
of 35 cm with a penetration angle of 40 degrees was achieved with a
significant difference in the driver's seat vibration (1.934 m/s”) and noise
(79.266 dB). The best slippage (7.948%) was achieved when using locally
manufactured wings of 35 cm with a penetration angle of 50 degrees, while
the best depth achieved ratio (92.056 cm) was recorded by the overlapping of
locally manufactured wings of 45 cm with a penetration angle of 50 degrees.
Moreover, the effect of the overlapping between the penetration angles and
the wing's vibration speed on the studied characteristics were observed as; the
overlapping of the wing vibration speed of 60 m/s* with the penetration angles
of 40 and 50 degrees achieved the best values, with a significant difference in
the driver's seat vibration (1.423 m/s”) and fuel consumption (3.382 L/h). The
best value for each slippage (10.855%) and depth achieved ratio (87.032%) at
the overlapping penetration angles of 40 and 50 degrees and the wing
vibration speed of 120 m/s’, respectively. The effect of the overlapping
between the wings types and the speed of wings vibration on the studied
characteristics were observed as; the overlapping of locally manufactured
wings of 35 cm and a speed of wings vibration of 120 m/s* recorded the best
values with a significant difference at the slippage (8.325%), while the best
value for the moisture content (21.405%) at the overlapping of locally
manufactured wings of 45 cm and a speed of wings vibration of 60 m/s. The
overlapping of locally manufactured wings of 45 c¢cm and a speed of wing
vibration of 120 m/s” realized the best value with a significant difference for
both the width of the surface excitation (62.834 cm) and depth achieved ratio
(91.263 cm). Finally, the effect of the triple overlapping between each wing
type, penetration angles, and wings vibration speed on the studied
characteristics were observed as; The overlapping of locally manufactured
wings of 35, penetration angle of 50 degrees with wings vibration speed of 60
and 120 m/s” recorded the best values with a significant difference at the
noise (75.234 dB) and the slippage (5.989%), respectively. The best value for
critical depth width (23.666 cm) and depth achieved ratio (96.023%) by the
overlapping of locally manufactured wings of 45 cm with penetration angles
of 50 degrees and wing vibration speed of 120 m/s”.
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