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ENGINEERING STUDY ON THE EGYPTIAN RURAL 
CAR MANUFACTURED LOCALLY 
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ABSTRACT 

Studied Egvptian rural cars are the agricultural machines which fitted 
!ocallv with small diesel engines (11 Hp) of irrigation pump and 
prevalent in the Egyptian countryside, especially delta province. Besides 

their onjarm application in Egypt, they are also engaged in 
tran!.portation of agricultural products and human beings on rural 
roads, varie~v loads, different forward speeds and multiple models. Jn 

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 focal 

mod~fied 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 charac.teristics and 

tractive coefficient of Egyptian rural car on above studied different 
f(1ctors 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 

achiei•ed at forward speed 8.5 km/h, self-trailer qnd irrigation crops (SJ) 

al[(/ rural car load 850 kg. The overal,l slippage in this case is about 6.5 % 

loll'er than the two types of models. Jn the event th{lt (Contiguity coefficient 
between the tire and the road, µ > coefficient of friction, tan fl, (hlb) mean 
that the likelihood of rollover is greater than sliding and vice versa. 

I and 2: Senior Researcher jn Agric. Eng. Res. Inst. 

Misr J. Ag. Eng., April 2015 - 521 -



FARM MACHINERY AND POWER 

INTRODUCTION 

Hosta (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 
1
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 tw-0-

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 ifthe 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 l 0 inches 

above the rear axle. 3. The tractor is going too fast for the sharpness of 

the tum. 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 wel1 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 
r· 

professional efficient centers of manufacture, maintenance and training 

workers in this domain. At the same time they conc1uded 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 totaHy 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 LE. and the 

mentioned above were positive concerning 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 angle~, 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 perfonnance, especially the 

handling characteristics. For instance, the length and height dimensions 

are important when analyzing anti-dive and anti-squat suspert:sion 

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 

will need to be raised (up to a maximum of 45 degrees from horizontal) 

at one end and the weight under each wheel 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 

transp~rtation conditions. lq.gle (2011) mentioned that the standards_ 

associated with agricultural and forestry tractors are more complicated 

than nom1ally 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 tum) 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 (µ). WiUt the assumption that the contiguity 

coefficient µ 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 e = tan ·1 (height of center gravity (h) I 

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 

tum (centrifugal force). He mentioned that a coup occurred at Tan p > 

h/b and Sliding occurred at Tan P >µand Ifµ< h/b sliding is larger than 

coup while ifµ > h/b rollover 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 jfrigation 

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 Govemorate 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. 

Th~ experiments were carried out at the tested forward speed (mis), type 

of model and three level of load for rural car. 
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Machine used 
Technical data of the studied rural cars 

~Items pullin2 and irri2ation [Pl I ---
Length 2,680 mm 
Width 1,500 mm 
Height 1,800 mm 
_\y~ig!1t ··-----·-------

_910 kg 
Tires 13 x 6.5-6.0 

J!:e9!!!_red power Recommended: 7.6kW/l I HP 
Items pullin2 and transfer IPTl 
Length 3,600 mm 
Width 1,500 mm 

~I~_eight ___ 1,800 mm 
~tjg!JJ __________ 750 kg 

-
Tires 13 x 6.5-6.0 
-
Required power Recommended: 7.6kW/ll HP 
Items pullin2 , transfer and irri2ation JPTI] 
Length 3,600 mm 
Width 1,500 mm 
Hei2ht 1,800 mm 
Weh!ht 1,280 kg 
Tires 13 x 6.5-6.0 
Required power Recommended: 7.6kW/ll 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 unil'i during different experiments. 
Range, n~in: 30, Sensitivity: l 
4. Steel tape: to measure length of tracks of plots. 
Tested factors 
The following parameters were studied to evaluate the performance of 
t~e rural car with three replicates for each parameter. 

Four forward speeds (Fs) (8.5, 9.6, 10.8 and 11.5 km/h): 
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Forward speed is calculated by measuring the necessary time to cover 

specified experiment and the travel distance 
s 

V = - - x 3.6 ..... ..... km I h 
T 

Where : 

V =- forward speed, km/ h; S = travel distance, m and T = time of 

experiment, s . 

Three types uf rural car as.follows: 
• Pulling of trailer and irrigation crops {Pl]. 
• Se!f-prupelled trailer and irrigation crops [SI}. 
• Transport and irrigation of crops [Tl}. 

Three levels cf rural car load (RJ) as fo llows: 

-0 kg, (without load) RI 1. 

- 550 kg, (medium load) Rl2. 

- 850 kg, (maximum load) Rb. 

Fig.(l) Three studied local manufacture models 

a. Pulling of trailer and irrigation crops [Pl]. 
b. elf-propelled trailer and irrigation crops (SJ}. 
c. Tram.port and irrigation of crops [Tl}. 

Measurements: 
1- Drawbar pull (kN) 
The spring dynamometer was fixed between rubber wheel fractor 

and the agricultural rural car during transporting to record the pull 
required for moving thc:J rural car. 
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During the above operation obtained the following measurements: 

A = Rolling resistance for the working rural car 

B = recoding pull by using trailer 

Net drawbar pull, kN = B - A 

2- Wheel slippage(%) 
The slippage was measured by the following fonnula: 

Where: 

= FSl -F5Z x lOO 
S F!l 

S = Wheel slip, % 
FSJ = traveling speed without load, km/h. 

FS2 = traveling speed with load, km/h. 

3. Rural car power balance: 
3.1. Drawbar pull power (Dp) 
Drawbar pull power (kW) = Draft force (kN) x fmward speed 

(km/h)/3.6 

3.2. power consumed by rolling resistance(DR). 
The rolling resistance can be expressed as: 

Fr = cW 

Where : 

Fr = rolling resistance (N). 
C =roll ing resistance coefficient (dimensionless). For car tire on 

solid roads from 0.04 to 0.08 (The engineering toolbox on line) 
W = mg = no1mal force =weight of the body (N). 

m = mass of body (kg). 

g = acceleration of gravity (9 .81 m/s
2
) 

Rolling resistance (kW)= rolling resistance (kN) x forward speed 

(km/h)/3.6 

3.3. Power consumed by slip (DS). 
DS = (DP+DR)x (S__,_ 100-S) 

Where: 

DS = Power consumed by slip 

DP = Drawbar pull power (kW) 

DR = Rolling resistance power (kW) 
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DS =Slippage(%) 

4. Traction efficiency (TE ratio): 
Traction efficiency is defined according to (Sharma and Mukesh 
2010) as follows : 

. output power Dp power 
TE(%)= =----

input power a.xel power 

5. Center gravity (C.G): 

To limit center gravity actually uses pallet balance to weight the rural car 
in different positions for the model to limit X, Y, and Z direction to give 
the point of the intersection curves that considering the center gravity of 
rural car. This achieved at recorded the total weight of the rural car, then 
placed on her longitudinal side and move it slightly up to take the half of 

weight and drawing the line, placed also on her laterally side and move it 
slightly up to take the half of weight and drawing the line and place on 
her vertical side and move it slightly up to take the half of weight and 
drawing the line and take the point of the intersection curves that 
considering the center gravity of rural car (CG). (Hosta 2004). 
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Fig. (2) Three views pulling and irrigation model. (P 1} 
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Fig. (3 ) Three views for self-propelled trai ler and irrigation model. (Sr) 
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Theoretical considerations: 
Calculation of center gravity on latitudinal axle for tested rural car. 

c;-.~~- "' ___ J 
CG .-t ·--..:;:J..,.,,.., ---·-- --· 
,1.: t . : (, + ' t 

Rr - ···· ·• 1'--·\ . .1 ·, .. -Y RI ! 
---..---~--+--;----.... t ! 

· Gr-~~) - -·-· l ·-----L4·71· H - · --q 'ti'V _ _ ,,.,,_ j 
8 - - - i 

-·· -- _____ !_ __ _ 
r*-- a -·-~......._- b ----.. 

P.1zr.t "-·······--···-·· L ···-·----··-··,. Left 

Fig.( 5) The normal method for locating rural car CG height 

From above mentioned Fig. (5) one can noticed that, total 
moments around any point equal zero then one can calculating the 

following: 

IMb = O 
Then total moments around point A = 0 then R,.L - Wb = 0 and R,.L = Wb 

Then b = Rr.L = Rr x L 
w w 

Where: .~ 

Rr = reaction force of ground on right wheel = weight on right side 
W = the weight of rural car 

L = the distance between lift and right center of wheel 
a= longitudinal horizontal distance co-ordinate of the Centre of Gravity 

from center of right wheel. 

b= longitudinal horizontal distance co-ordinate of the Centre of Gravity 
from center of left wheel. 

One can noticed that distance of center gravity about right side equal a 
part from distance between two centers (ratio between the weight on right 
side to weight of rural car times the distance between two centers), this 
distance increasing at increment of weight on right side. 

From the same mentioned fig. (5). 

L = a+b 

a= L- b = L - RrUW -= L (1- Rr/w) = L ([w-Rr]/w) = (Rr/w) .L 
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a= (Rr/w) .L ........ .. .. ...... (1) 

b - L-a = I.- R1/w.L = L (1- Rl/w) = L ([w-Rl]/w) = (Rl/w) .L 

b = (Rl/w) .L. ...... ... ... .. ..... . (2) 

Height Dimension 

From fig (6) it one is a little more complicated, but the way it is 

calculated and essentially requires that we assume the rural car is a solid 

object and that the CG doesn't move, within that object, regardless of the 

orientation that the object is held at. Since we can't measure the height of 

the CG with just a tape measure, we rather cleverly measure instead the 

e ffect of a known change in the orientation of the whole object. To 

achieve the most accurate results the suspension should be immobilized 

as much as possible because either compression or extension of the 

springs may affect the CG location. The rural car's ability to walk the 

straight path (do not tum) has a tendency both sides depends on the 

sliding car and the car coup, the contiguity coefficient between the tire 

and the road (µ). 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 B = tan -I (h I b ). Must be did not take into account the 
·""' previous equation looseness ground, the softer tires, suspension system, 

also, the speed of car while going into the tum (centrifugal force). 

A coup (Wcos p) bWsin f3 h >Tanf3 > b/h 

A coup occurred at Tan p>b/h 

End s liding sin p >µcosp and Sliding occurred at Tan f3 > µ 

Ifµ <b/h slidi ng is larger than coup while ifµ >b/h rollover is greater 
than sliding. 

Where: 

µ= coefficient of contiguity between the frame and the road 

f3 = inclination angle of the side of the road = Tan ·1 (h/b) = Sin -1(h 1/L). 
h = Height of the rural car center 

L == a+ b = Distance between the wheels (impact), W =Weight of the 
rural car 
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a= (Rr/w) .L ... . ... . ... . ..... . (1) 

b --' L-a = I.- R1/w.L = L (1- Rl/w) = L ([w-Rl]/w) = (Rl/w) .L 

b = (Rl/w) .L. .. .. .. .... .. ..... . .. (2) 

Height Dimension 

From fig (6) it one is a little more complicated, but the way it is 

calculated and essentially requires that we assume the rural car is a solid 

object and that the CG doesn't move, within that object, regardless of the 

orientation that the object is held at. Since we can't measure the height of 

the CG with just a tape measure, we rather cleverly measure instead the 

e ffect of a known change in the orientation of the whole object To 

ac hieve the most accurate results the suspension should be immobilized 

as much as possible because either compression or extension of the 

springs may affect the CG location. The rural car's ability to walk the 

straight path (do not tum) has a tendency both sides depends on the 

s liding car and the car coup, the contiguity coefficient between the tire 

and !he road (µ). 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 B = tan -l (h I b ). Must be did not take into account the 

previous equation looseness ground, the softer tires, suspensim(system, 

also, the speed of car while going into the tum (centrifugal force). 

A co up (Wcos p) bWsin Ph >Tanr3 > b/h 

A coup occurred at Tan P>b/h 

End s liding sin p >µcosp and Sliding occurred at Tan p > µ 

Ifµ <b/ h sl iding is larger than coup while ifµ >b/ h rollover is greater 
than sliding. 

Where: 

µ= coefficient of contiguity between the frame and the road 

f3 = inclination angle of the side of the road = Tan - i (h/b) = Sin -1(h 1/L). 
h = Height of the rural car center 

L = a+b = Distance between the wheels (impact), W =Weight of the 
rural car 
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w 
Wsin WcosP 

Fig.( 6) Modified Reaction Method for Locating Rural Car CG Height 

RESULTS AND DISCUSSION 
1. Rolling risestance.:. 

Data was graphically in fig. (7) showed that the rolling resistance for the 
rural car at the tested forward speed (km/h), levels of weight and type of 
studied rural car. The results revealed that both levels of weight and type 
of studied rural car affected deeply the rolling resistance at different 
forward speed. increasing forward speed result increasing rolling 
resistance. The overall data mentioned that, at the level of weight 1280 
kg without loading and type of studied rural car PI under forward speed 
of 8.5, 9.6, 10.8 and 11.5 km/h, average of rolling resistance was 
1123.52, 1348.23, 1593.36 and 1736.36 while at the same mentioned 
factors with loading 850 kg were 1243, 1456, 1704 and 1854 
respectively. From the figures, it was clear that the rolling resistance was 
higher at SI than PI and TI attached loading. The highest value of rolling 
resistance 1854 Wat Sf was obtained under forward speed of 11.5 km/h 
while the lowest value of the rolling resistance under PI was 1123 W 
under forward speed of A.5 km/h. Data analyzed showed that there was a 
significant effect for using PI and with loading 850 kg (p < 0.01) under 
the same forward speed. Also, there are a direct proportional between the 
rolling resistance and forward speed and optimum results achieved at Pl, 
thi_s may be due to at the highest forward speed (I l .5km/h) increasing the 
rolling resistance more than the others forward speed and PI model with 
heavy load 850 kg c~used the same effect that need more power to avoid 
rolling resistance led to 1850 W. 

Misr J. Ag. Eng., April 2015 -532-

Wsin 



FARM MACfllNERY AND POWER 

2. Traction Efficiency: 
From data graphically in figure (8) one can noticed that total tractive 
efficiency decrement linearly with increasing tractor forward speed, but 

they increment linearly with PI and TI models more than the third model 
SI. Also, increasing tractor forward speed from 8.5 to 11.5 km/h at model 
(Pl) and load (850 kg) increased the tractive efficiency from 57 .39 to 

64.76 ~;>respectively . This may be due to increasing forward speed with 
Pl model led to decreasing tractive efficiency that resulting increment of 
forward speed and decrement of load, that causing gives the smallest of 

benefit. Also, the higher tractive efficiency achieved with the lowest 
forward speed, PI model and lowest of tractive efficiency at the highest 
forward speed (11.5 km/h), connected of SI model that achieved the 
minimum tractive efficiency this may be due to increment ofload which 
led to increment of tractive efficiency. Also, drawn data caused flow 
cu rves (descending) with tractive efficiency; this meant that there was an 
indirect relationship between tractive efficiency and forward speed and 
an indirect proportional between tractive efficiency and load. This 

indicates that optimum type of model was the (SI) and load (850 kg). 
These optimum factors may be attributed to the excessive manufacturing 
of the n1ral car led to increasing of benefit and avoiding accidents. So the 
forward speed 8.5 kmih, SI model and 850 kg load are recommended for 
increasing the total benefit and good spreading. , M 
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Fig.(7) The rolling resistance (W) at the tested forward speed (km/h) and 
type of loading for three types of studied rural cars (PI, SI and TI). 

Misr J. Ag. Eng., April 2015 -533-



FARM MACHINERY AND POWER 
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Fig. 8: The traction efficiency(%) for the rural car at the tested forward 

speed (km/h) and type of loading for three types of studied rural cars (Pl, 
SI and TI). 

3. Center gravity: 
From the mentioned result of C.G show that the position of C.G 
according to Hosta 2004 and calculated the following data in the table_ 

----·--·---· \ 
---- :t. .iii. - - ------ ____ , - ·..;:.T h 

w R tg ht 

Fig.(9) lifting the rural car to calculate the height of center gravity 

theoretically_ 

At lifting the rural car 35 cm from the right side (h1) and measuring the 

weight on the right axle (Rr) and calculated the weight on the left axe! R1 

with subtracting the weight on the right axle from the weight of rural car -

as follows: 
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W =- R 1 1 + R.-1 and Rr1 = W - RI 1 

Taking the torque around point A 

R1 1(b1+ai) ~" W bi From the figure6 

Cos 0 = L1 / L = b1 +a1 /L and b1+a1 = L cos 0 

b1 = AB - CD = b cos 0 - (h-r) sin 8 

R11 (L cos 8) = W b1= W (b cos 8- (h-r) sin 8) = W b cos 0- W (h-r) sin 8 

(h-r) = (W.b cos B - Rn . L cos 8) I W sine 

h= [(W. b cosO -Rr 1 • L cos0) I W sin0] + r) 

where: 

h = Height of CG, r = Tire radius, 8 = sin·1 (h1/L), h 1 = height of front 

axle above ho1izontal , R1 1 = vertical reaction of left weight, R,1 

verti cal reaction of right weight and W = weight of rural car 

Table (1) showed the dimensions of the three model (PI, SI and TI) 

Pl SI TJ 

0.25 0.3 0.35 0.25 0.3 0.35 0.25 0.3 

1.5 1.5 1.5 1.5 1.5 1.5 1.5 ·"1 .5 

1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 

750 750 750 910 910 910 1280 1280 

0.615 0.63 0.645 0.63 0.645 0.66 0.645 0.66 

0.885 0.87 0.855 0.87 0.855 0.84 0.855 0.84 

367.5 360 352.5 436.8 427.7 418.6 601.6 588.8 

382.5 390 397.5 473.2 482.3 491.4 678.4 691.2 

0.17 0.20 0.23 0.17 0.20 0.23 0.17 0.20 

9.55 11.46 13.37 9.55 11.46 13.37 9.55 11.46 

0.71 ~ 0.44 0.25 0.53 0.30 0.13 0.36 0.15 

0.92 0.65 0.46 0 .74 0.50 0.33 0.56 0.35 

0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

1.04 0.75 0.54 0.85 0.59 0.39 0.66 0.42 

0.35 
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r-··-.. ·---··-·-·-------- - .. ····-··---·"·-······--···--------·----·-··----·---·-

11.20 I h/b at Pl 

• h/b at SI 
···· •:i: h/b at Tl 

1 1.00 
I 0.80 
I ! 0.60 
I I o.40 

i 0.20 
I I 0.00 

0.25 rn 
'-----·-- --h 

0.3 rn 0.35 rn 
---------------------

Fig (10) showed when sliding and rollover occurred, Ifµ <b/h sliding is 

larger than coup while ifµ >b/h rollover is greater than sliding. 

From mentioned data, the rural car's ability to walk the straight path (do 

not tum) has a tendency both sides depends on the sliding car and the car 

coup. The contiguity coefficient between the tire and the road (µ) was 
0.52, the distance between tracks L (1.5 m) and center of gravity (h.). 

Also, the maximum angle of inclination of the vehicle is 0 = tan ·1 (h I b) 

at lifting the rural car 0.2, 0.25 and 0.3 rn noticed that a coup (Wcos p) 
b/Wsin p h >Tanp>b/h, a coup occurred at Tan P>h/b, End sliding sin p 

>µcos(3 and Sliding occurred at Tan p >µ, Ifµ <h/b sliding is 'larger 

than coup while ifµ > h/b rollover is greater than sliding. 
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