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O ABSTRACT 0O

The optimum choice of soil preparation machines must be supported by economical
basics, coming from operating factors in each field.

The most important factors are the land area and its geography which force the
farmer to choose the manner of tillage and its efficiency. The second factor is the soil type
and its humidity, the kind of plough, and the depth of tillage and its velocity. All the above
factors are related to the required drag force. The drag force is closely associated with the
tractor drive wheel slip. This slip is related to the above factors as well as to the pressure
and dynamic load and tractor drive wheel contact area with land.

The purpose of this study is to study some factors affecting the tractor driver wheel
slip of Furat Tractor using cultivator and moldboard and disk plows for two kinds of
Syrian Soils.

The choice of depth tillage depends on the experience of the farmer which does not
adhere to the right rules. Therefore the tillage process, conducted for the maximum depth
of plow, causes an additional load on the tractor leading to the slip of driver wheels. This
slippage reached to (15.14, 19.37, 19.56%) for the loam clay soil, and for the clay soil the
slippage ratio was (14.65, 19.00, 19.36%) at 8.5% moisture content. But for the moisture
content of 20.5% the slippage ratio was (12.19, 16.03, 15.75%) for the loam clay soil and
for the clay soil the slippage ratio was (11.96, 15.73, 15.59%) in the 6 km/hr velocity and
25cm depth for the cultivator plough, moldboard plough and disk plough respectively.

It also forms an impermeable layer because of the alternative tillage in the same
depth (maximum depth) and for the same power unit. The slippage of tractor wheel
depends on the tillage speed, increasing in power formula with the acceleration of speed:

Sl= a x e where a.a, are related to depth tillage, the speed, and the water

content. The increase of water content decreases the soil cohesion and increases the
internal friction angle.

The slip can reach rejected limits, or the slip may be complete which compels the
driver to lift the plow and reduce the till depth (reduce the draft force) to return to the
normal conditions.

Key words: Tractor wheel slip, Cultivator plow, Moldboard plough, Disk plow, Adhesion
and cohesion of soil, Draft force.

" Associate Professor, Department of Agricultural Machines, Faculty of Mechanical Engineering,
University of Aleppo, Syria.
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1219 | 9.04 | 630 | 3.88 | 12.87 | 9.54 | 6.65 | 409 | 25

60




Tishreen University Journal. Eng. Sciences Series 2011 (2) 222l (33) alaall dsuvigh aslall @ (4388 daals dlas

kel Elaall (GupgS Ale) clpitiall Cilida die (%) _ball G gl $¥3 :(4) Jsiad

(km/hr) de s dal e (km/hr) de s dal o ahall Gec
6 | 5 | 4 | 3 6 | 5 | 4 | 3 (cm)
% 12.5 dyshal dpus % 8.5 dshayll duus
11.46 | 7.62 | 530 | 3.35 | 11.87 | 7.92 | 538 | 3.52 10
12.38 | 838 | 577 | 3.62 | 13.18 | 8.72 | 5.86 | 3.80 15
14.05 | 9.45 | 6.46 | 4.02 | 1496 | 9.82 | 6.56 | 4.22 20
17.84 | 11.88 | 8.05 | 4.99 | 19.00 | 12.36 | 8.17 | 5.24 25
% 20.5 dyshal dpus % 16.5 dsshal dpus
9.83 | 6.78 | 4.76 | 3.04 | 10.76 | 7.19 | 5.02 | 3.19 10
1091 | 7.46 | 5.19 | 3.28 | 11.62 | 7.91 | 5.47 | 3.45 15
12.39 | 8.41 | 5.81 | 3.65 | 13.19 | 891 | 6.13 | 3.83 20
15.73 | 10.58 | 7.24 | 4.53 | 16.75 | 11.21 | 7.63 | 4.76 25
coavhall Elaall (L) i) clpital cilida s (%) _ball ) o) GY5 1(5) Jssad
(km/hr) ey Jal o (km/hr) ey Jal o Bl Gas
6 | 5 | 4 | 3 6 | 5 | 4 | 3 (cm)
% 12.5 k)l duus % 8.5 dushayll huns
11.36 | 7.84 | 552 | 3.57 | 12.10 | 831 | 5.82 | 3.75 10
12.62 | 863 | 6.02 | 3.86 | 13.44 | 9.14 | 6.35 | 4.05 15
1432 | 972 | 6.74 | 429 | 1525 | 1031 | 7.11 | 4.50 20
18.18 | 12.23 | 8.39 | 532 | 19.37 | 12.97 | 8.85 | 5.59 25
% 20.5 dyshal dpus % 16.5 dsshal dpus
10.02 | 6.98 | 4.96 | 3.24 | 10.67 | 7.40 | 5.23 | 3.40 10
11.12 | 7.68 | 541 | 3.50 | 11.85 | 8.14 | 570 | 3.67 15
12.63 | 8.66 | 6.05 | 3.89 | 13.45 | 9.17 | 6.38 | 4.08 20
16.03 | 10.89 | 7.54 | 4.83 | 17.07 | 11.54 | 7.95 | 5.07 25

il Elaall (Gapgs Aie) Clyitall cilida die (%) _ball 8N ) GY5 2(6) Jsead

(km/hr) ey Jal o (km/hr) de s dal o Bl Gae
6 | s | 4 | 3 6 | s | 4 | 3] (m
% 12.5 dusayll dus % 8.5 skl duns
12.34 | 8.69 | 6.17 | 4.84 | 13.08 | 9.21 | 6.54 | 5.13 10
13.45 | 9.47 | 6.73 | 527 | 14.65 | 10.32 | 7.32 | 5.74 15
14.68 | 10.34 | 7.34 | 5.76 | 15.83 | 11.15 | 7.91 | 6.20 20
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