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ABSTRACT

Massy-Ferguson ( 2680 ) tractor was usedvéB and 4WD tractor to study the power losses at
the traction wheels . The experiments were conductging subsoiler to load the tractor .The
experiments parameters are the subsoiler operdépths 20,30,40,50,and 60 cm four forward speeds
were used Gl= 039 , G2 = 051 , G3 = 0.72 and £41.20 m / sec for
2WD and 4WD . The experiments were conductedliy diay soil under hard, semi hard and fragile
soil conditions . The results showed that the grolesses increased as the draft force increased fo
2WD  and 4WD tractors and it was higher for 2\WHart 4WD by 43 % . The power losses also
increased with tractor forward speed from G1 b dad they were 9.38 kW and 5.4 kW for 2WD
and 4WD tractors respectively . The power lossesased as the slipping increase for both tragtors
and they decreased by 30 % as the mobility numibzeased from 25 to 58 for 2WD and 4WD

tractors.

Key words: power losses , slipping , draft force, forwaped , mobility number

INTRODUCTION

The tractor is considered the main energy sourccefficiency includes the efficiency of internal
for agricultural machinery in the field, where transport for the instruments of the transfer of
various agricultural machinery derives most of power and the loss by the slipping and rolling
its energy in the tractor whether energy used inresistance. In a study conducted by [1] in which
the withdrawal of machines is used in the he explained that when adding weight to the
preparation of soil cultivation and field crops or wheels of the tractor this leads to a decrease in
rotation energy used to pumps and machines tcthe power losses by slipping. Also [10 ;11]
cut grass and other such energy must bereferred to the decreasing in the efficiency of the
provided by the tractor in most circumstances work of the tractor returns to the power losses
must be preserved from the loss within because of a slipping caused traction wheels,
acceptable limits, so that it does not lead toand rolling resistance. While each explained
further loss of operating costs and, from [5;9] to the loss of a large part of the
consequently, low productivity. The research tractor power with increasing the forward speed
indicates that 20 to 55% of the power of the for the tractor to overcome rolling resistance and
tractor available lost during the interaction af th slipping. Also many researchers [4;12;7;13]
tire with the surface soil because of a slipping explained the best value slips and where the
and rolling resistance, which are the major work of the tractor with high efficiency is at
factors in power losses as well as the corrosior 10% which then less power lossé&hey also

of the tractor tires and compaction soil which indicated a decrease in the value of slipping into
was causing a drop in crop productivity [3;8] the soil solid, at high mobility number and
and used [6] The tractive efficiency for heightened in to the soil fragile, at low mobility
measuring the performance of tractor and whichnumber. Also [14] explained when increasing
reflects the ratio between the drawbar pull power lost between the tractor tires and surface
power to the engine power of this means thatsoil by slipping This leads to increased power
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losses for tractor until up the proportion of the power losses because of the slipping and this
slipping to 65% and then be a very clear andloss is increasingly whenever decreased soil
significant power losses. He also pointed to theforce

need to reduce slipping and rolling resistance, tc The aim of the research is to study the power
the least that could be to get the efficiency ef th losses caused for tractor because of a slipping
work of high for tractor and the exploitation of and rolling resistance, and compared to this loss
optimum capacity. In a study conducted by [2] for tractor between four wheel drive (4WD) and
In which he explained when to increase the rear two wheel drive (2WD).

proportion of slipping this leads to increasing

MATERIAISAND METHODS
THE MATERIALSUSED IN THE EXPERIMENT
1 - Tractor Massy Ferguson (2680) : the tractor, V; =D/t (1)
which was conducted by research, It is of the where:
type, which gives four wheel drive (4WD) and V; = theoretical speed (m/sec)
rear two wheel drive (2WDby the arm to the D = traveled distance (20 m)
fund in gearbox. The tractor diesel-engine t = The spent time in the distance of 20 m, (sec)
provider consists of six cylinders and operates
four strokes, the power of the engine 130 hP,measured the actual forward speed for tractor
Equipped with gearbox gives eight forward Massy Ferguson (26800 the field, Where used
speeds, four heavy and four lights. The size ofwith pull of the tractor Massy Ferguson (285S)
rear tires is (16.9 R38) and the size of the frontand subsoiler plough. The engine speed for
tires is (12.4 R28). tractor Massy Ferguson (2680) was stabilize on
1500 rpm, Also , stabilized all thevorking
2 - Tractor Massy Ferguson (285S) : this was depthsand forward speed. In addition, the time
used the tractor for attaching the plough and towas measurefbr distance 20 m , and repeated
raise and Land it in the soil by the hydraulic the operation three times for all the working
system ,also in the experiments ,the gearbox foidepths and all the forward speed dodboth
this tractor was uneffective. the situations 2WD and 4WD.
The draft
3 - Subsoiler plough: was testing the use byorce has been measured at the same time as the
subsoilerwhich consists of one leg , length and measurement of actual forward speed using the
rake angle 100 cm , 67 degree respectively anctDynamometer as a link between the two
rake angle to penetrate the foot 30 degree . usetractors. It was the process of measuring the
plough in five of the working depth 20, 30, 40, draft force for all the working depths and all the
50 and 60 cm for the purpose of loading the forward speed and fdroth the situations 2WD
engine of the tractdvlassy Ferguson (2680) of and 4WD.
the different draft force .
Calculate the draft force from the following
METHODS OF WORK equation :

measured the forward speed (theoretical speed F = 0.8 + 0.44165 X (2)
for tractor Massy Ferguson (2680) by measuring Where:
the time required to distance 20 m on the F = draft force (kN)
straight asphalt street after 1500 rpm to stabilize X = reading Dynamometer (bar)
the engine speed and repeated the operatio
three times of each forward speed using, Gl=According to a slipping of the equation become :
0.39 , G2= 0.51,G3= 0.72 and G4= 1.20 m/secS = (\; - Vo) / V, (3)
for 2WD and 4WD . Where:

S =slipping ( % )

V, = theoretical speed ( m/sec)
Calculate the theoretical speed by using theV,= actual forward speed ( m/sec)
following equation :

60
PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of Basrah Researches ((Sciences)) Vol. 36, No.6, A. 15 December ((2010))  -arara-arara-a-arerararaerarareas

Calculate the drawbar pull power from the

following equation : M=Chbd/w (8)
Where:

PF = F xVa (4) M = mobility number

Where: C = cone Index (kN/fn)

PF = drawbar pull power (kW) b = width of the rear tire (m)

F = draft force (kN) d = diameter of the rear tire (m)

V, = actual forward speed (m/sec) w = dynamic weight to rear tire (RN

Calculate the power at driving wheels from the Calculate the Resistance to penetrate the soil by

following equation : using the penetrometer hydraulic during
different work depths and three different sites

Pd=HxV (5) hard , semi-hard and fragile soil as following :
Where:

Pd = power at driving wheels (kW) P =0.07065x (9)

H = Thrust . Where:

The Thrust has been calculated as following: P = the penetrating force (kN)

H=F+R (6) X = pressure force measured by the
Where penetrometer ( bar)

R = Rolling resistance (kN) 0.07065 = constant calibration

Where calculated to resist penetration of the
According to the power losses of the equation dividing by the penetrating force on an area of

become : the base of the cone depending on of the
following equation:

PL=Pd-PF (7) Cone Index = p / a (10)

Where:

PL = power losses (kW)

It was the expense of mobility number
dependent on the method adopted by [14] and
using the following equation:

RESULTS AND DISCUSSION

The Results indicated that an increase indecrease in the value of slipping for tractor in
power losses with increasing draft force for the situation 4WD compared with the situation
tractor Massy Ferguson (2680) and for both the2WD which led to lower lost power .
situations 2WD and 4WD. as shown in figure
(1). This is due to increase the thrust of tires in The results show from the figure (2) that the
the soil with an increase in the draft force, This power losses is increased for tractor with
leads to increased displacement of soil and,increasing forward speed with both situations
consequently, increasing slipping traction tires 2WD and 4WD.This is due to increase the
for tractor This is causing an increase in the displacement of soil with an increase in forward
power losses, as well as for the lost power speed, consequently, increasing slipping traction
because of rolling resistance which means thetires this leads to increase the power losses by
lost power to overcome the obstacles to theslipping. In addition, the rolling resistance an
movement of the tractor tires. The results increase with increasing the forward speed ,this
showed that the value of power losses variousis causing an increase in the power losses. Also
for tractor between both situations 2WD and the value of the power losses with an increase
4AWD. where in the situation 2WD it was the forward speed was the largest for tractor in
observed when increasing the draft force fromthe situation 2WD compared with the situation
10 kN to 30 kN was the value of the power 4WD because of reducing of the slipping in the
losses 10.5 kW, while in the situation 4WD at tractor tires at the situation 4WD compared with
the same increase the draft force has been ththe tractor at the situation 2WD.
value of the power losses 5.5 kW. Due to
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Results of the current study as shown in figure speed be the largest in the situation 2WD than in
(3) which explain the relationship between the situation 4WD.
slipping and power losses for tractor, increase in
power losses for tractor with an increase in theAccording to the results of figure (4) to a
slipping with both situations 2WD and 4WD due decrease the power losses with increase the
to a lower forward speed for tractor with an mobility number for tractor in the both situations
increase in the slipping, which leads to a 2WD and 4WD. This is due to increase the
decrease in the drawbar pull power and, strength of soil, which leads to decrease the
consequently, increasing the power losses. ltproportion of slipping on tires and rolling
also notes that power losses were the largest foresistance, due to a decrease in the value of
tractor in the situation 2WD of the situation immersing tires in the soil. While results showed
4WD for the same value of the slipping. Where that the power losses were less in the situation
it was noted at the value of a slipping in the 4WD compared with the situation 2WD. Where
value of 30 % the power losses in the situationit was noted at the mobility number (40) was
2WD was 12.3 kW while in the situation 4WD the power losses in the situation 2WD 9 kW,
for the same value slipping was the value of thewhile at the situation 4WD was the power losses
power losses 7 kW because the power availabl¢5.2 kW due to the reducing of the slipping for
draw in the situation 4WD the largest of the tractor when the situation 4WD compared with
situation 2WD thus, the decrease rate of forwardthe situation 2WD, which caused a decrease in
the value of the power losses.

CONCLUSIONS
3 - The power losses increase with increasing
The conclusion of this study as follows: the slipping for tractor MF (2680) and
1 - The power losses increase with increasing for situations 2WD and 4WD.
the draft force for tractor MF (2680) and for
situations 2WD and 4WD. 4 - The power losses decrease with increasing
the mobility number .
2 - The power losses increase with increasing
the forward speed for tractor MF (2680) and 5 - The power losses for tractor MF (2680) in
for situations 2WD and 4WD. the situation 4WD was mudbss compared
with the situation 2WD.
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1841 A 4wWD PL=0.3204F -1.3387 2R0.9881
® 2WD PL=0.5356F-2.4059 2R0.9958

power losses PL ( kW)
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0 | | | | |
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Draft force F ( kN)

Figure (1) : Thereationship between the draft force and the power losses for tractor MF( 2680)
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A AWD PL = 7.2541V,- 0.7692 R?= 0.9981
12 1 @ 2WD PL =11.4530V, - 0.9418 R?= 0.9960

Power losses PL ( kW)
0

0 | | | | | | | |

025 04 055 0.7 0.8 1 1.15 1.3 1.45
Forward speed Mm/sec)

Figure (2) : Thereationship between thetorward speed and the power lossestor tractor MF( 2680)
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A 4WD PL= 19.871S+ 1.059 2R 0.9911
® 2WD PL= 39.041S + 0.571 °R 0.9920
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Figure (3) : Theréationship between the dipping and the power losses  for tractor MF( 2680 )

A 2WD PL=-0.1062M + 9.5268 2R 0.9966
12 - ® 2WD PL=-0.0844M + 12.031 %= 0.9982

Power losses PL ( kW)

0 | | | | | |
0 10 20 30 40 50 60
mobility number M
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