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CAR MANUFACTURED LOCALLY
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ABSTRACT

Studied Egyptian rural cars are the agricultural machines which fitted
locally with small diesel engines (11 Hp) of irrigation pump and
prevalent in the Egyptian countryside, especially delta province. Besides
their on-furm application in Egypt, they are also engaged in
transportation of agriculiural products and human beings on rural
roads, variety loads, different forward speeds and multiple models. In
spite of their adverse effects due to by luck construction on operators and
bystanders, limited information is available concerning the center
gravity, rolling resistance and slippage investigation of these local
modified machines. This study focused on three types of spreading model
in the Egyptian countryside rural car, (pulling of trailer and irrigation
crops [PI], Self-propelled trailer and irrigation crops [SI] and Transport
and irrigation of crops [TI], three levels of rural car load (0, 550, and
850 kg) and four levels of rural car forward speed (8.5, 9.6, 10.8 and
11.5 km/h). So the objectives of this research were to study the center
gravity trends, slippage as well as rolling resistance characteristics and
tractive coefficient of Egyptian rural car on above studied different
Jactors in transportation conditions. During measurement and recording
the center gravity, slippage and rolling resistance of the rural car, the
engine horse power, type of road and also tire sizes as well tires pressure
air were fixed to cover the most normal range of the rural car operation
in transportation conditions for the field land. The test sites were
prepared according to standard measurement test procedures. The
results show that the maximum of the traction efficiency 74 % was
achieved at forward speed 8.5 km/h, self-trailer qnd irrigation crops (SI)
and sural car load 850 kg The overall slippage in this case is about 6.5 %
lower than the two types of models. In the event that (Contiguity coefficient
benween the tire and the road, u > coefficient of friction, tan 8, (Wb) mean
that the likelihood of rollover is greater than s/iding and vice versa.
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INTRODUCTION
osta (2004) showed that no other machine is more identified
with the hazards of farming as the tractor. Nearly 50% of

tractor fatalities come from tractor overturns. Tractors are used
for many different tasks. Because ‘the tractor is a versatile machine,
operators sometimes stretch the use of the tractor beyond what the
machine can safely do. Also, reported that Center of gravity (CG) is the
point where all parts of a physical object balance one another. On a two-
wheel drive tractor, CG is about 10 inches above and 12 inches in front
of the rear axle gave the normal position of a tractor’s CG. There are two
very important points to remember about tractor CG and stability
baselines: The tractor will not overturn if the CG stays inside the stability
baseline. The CG moves around inside the baseline area as you operate
the tractor. There are five main reasons why a tractor’s CG moves
outside the stability baseline. 1. The tractor is operated on a steep slope.
2. The tractor’s CG is raised higher from its natural location 10 inches
above the rear axle. 3. The tractor is going too fast for the sharpness of
the turn. 4. Power is applied to the tractor’s rear wheels too quickly. 5.
The tractor is trying to pull a load that is not hitched to the drawbar.
Mansour and Al-Safty (2007) demonstrated that regarding to the
difficulties impeding the spread of rural car such as some damages
resulting from the gear box, the gear lever, corona and other reasons that
can be attributed to mis driving and use of out date spare parts as well as
the lake of experience of many methods of manufactures. Also, they
recommended that dealing with such problems and difficulties through
providing of suitable raw materials at fair prices, spreading more
profession;ﬂ efficient centers of manufacture, maintenance and training
workers in this domain. At the same time they concluded that spreading
more services for the producing processes and maintenance adherence to
standardized particulars in designing to prevent accidents and risk that
may occur due to running such car in villages. Also they mentioned that
daily variable costs were totally about 44 L.E at a ratio of 96.5% of total
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cost whereas the net return per month mounted to 470.6 L.E. and the
mentioned above were positive concemning the spread of the rural car in
Egyptian villages. Darryl (2008) indicated that locating the center of
gravity of a vehicle is important for anticipating the vehicle’s behavior in
different situations. The easiest way to find the lateral and longitudinal
coordinates of the center of gravity is to place the vehicle on four
individual level scales. First, the track and the wheelbase of the vehicle
are recorded. Then the weight at each wheel is recorded. The weight
from each wheel and geometry are used in moment calculations to find
the center of gravity in the longitudinal and lateral equations. Also, he
added that the most difficult center of gravity coordinate to attain in a
vehicle is the height. There are multiple methods to attain this parameter,
one of which is to lift the rear axle of the vehicle so the front to rear
wheel centerline creates a certain anglep, with the horizontal. Sigrimis et
al, (2010) said that locating the Center of Gravity (CG) in three
dimensions (length, width and height) is an important first step to
analyzing many aspects of a vehicles performance, especially the
handling characteristics. For instance, the length and height dimensions
arc important when analyzing anti-dive and anti-squat suspefision
geometry. The width and height dimensions can also tell us a lot about a
vehicles roll-over properties. In order to calculate the length and width
dimensions of the center of gravity the vehicle will need to be weighed
on a level surface. Usually this entails measuring the weight under each
wheel. To find the height dimension of the center of gravity, the vehicle
w@ll need to be raised (up to a maximum of 45 degrees from horizontal)
at one end and the weight under each wheecl measured while in the raised
position. The” present investigation was carried out for better
understanding of the center gravity propagation trends as well as slippage
and rolling resistance characteristics of rural car on different factors in
transportation conditions. Ingle (2011) mentioned that the standards
associated with agricultural and forestry tractors are more complicated
than normally expected. Tractor standards handle mainly three issues:
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safety, performance, and interoperability. Also, he added that, the car's
ability to walk the straight path (do not turn) has a tendency both sides
depends on beating workers. The first factor is the sliding car and the
second factor is the car coup. The third factors contiguity coefficient
between the tire and the road (). With the assumption that the contiguity
coefficient p high-value, the maximum mile either side of the car can
walk it depends on the dimensions of the car: the distance between the
track L Wheels and center of gravity h. Also, the maximum angle of
inclination of the vehicle is 8 = tan "' (height of center gravity (h) /
distance between wheel and center gravity (b). he considered that did not
take into account the previous equation looseness ground, the softer tires,
suspension system, as well as the speed of the car while going into the
turn (centrifugal force). He mentioned that a coup occurred at Tan § >
h/b and Sliding occurred at Tan § >p and If p < h/b sliding is larger than
coup while if u > h/b rol.lovcr is greater than sliding.

MATERIALS AND METHODS

Some of special workshops in Egyptian Delta govemorates were
achieved by luck manufacturing of rural car from ubiquitous ifrigation
pumps. The primeval manufacturing —method without Engineering and
technical criteria caused slippage, rolling resistance and overturns this
may be due to do not know the center gravity limitation. The main
objective of this study is to evaluate the performance of three models
from by luck manufacturing rural car that attached of locally irrigation
pump for carrying the labors, Agricultural production materials and the
yield of crops to choose the suitable options for Egyptian rural
conditions. A field experiments were carried out at some workshops in
Zifta city in Al-Garbia Governorate to optimum manufacturing of rural
car in a small holding area (Egyptian village) and evaluate machine
performance during the transporting operation for the first time in Egypt.
The experiments were carried out at the tested forward speed (m/s), type
of model and three level of load for rural car.



Machine used

Technical data of the studied rural cars
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| Items pulling and irrigation [PI]
Length 2,680 mm
Width 1,500 mm
Height 1,800 mm
Weight 910 ke
Tires 13 x6.5-6.0
L_Required power Recommended: 7.6kW/11 HP
[tems pulling and transfer [PT]
Length 3,600 mm
Width 1,500 mm
| Height 1,800 mm
Weight 750 ke
Tires 13 x 6.5-6.0
Required power Recommended: 7.6kW/11 HP
Items pulling , transfer and irrigation [PTI]
Length 3,600 mm
Width 1,500 mm
Height 1,800 mm
Weight 1,280 kg
Tires 13 x 6.5-6.0
Required power Recommended: 7.6kW/11 HP

Measuring instruments:

1. Pallet balance: to measure the mass of rural car at different treatments
an ordinary balance (accuracy of 1 kg).
2.Vemier caliper: to measure the dimension of shafts with

accuracy 1/20 mm.

3. Stopwatch to record time consumed through a travel of 10
meters length for different units during different experiments.
Range, min: 30, Sensitivity: 1

4. Steel 1£1pe: to measure length of tracks of plots.

Tested factors

The following parameters were studied to evaluate the performance of
the rural car with three replicates for each parameter.
- Four forward speeds (Fs) (8.5, 9.6, 10.8 and 11.5 km/h):














































