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Abstract
In farm mechanization course, the most physical implement that will be used on primary application is the
disc plough. The disc plough is the perfect tool when ploughing uneven ground that has obstacles and buried
rocks. These ploughs have been specifically made to suit the tractors that used in filed application. This
finding of this experiment suggests that the implement is easy to attach with tractor if specific procedures are
followed. In this experiment, three disc ploughs were applied within the experiment and working width is
0.77m. Some basic calculation on field experiment is also presented.
Keywords: farm mechanization; implement of disc plough; estimation conversion

1. Introduction
A tractor is an engineering vehicle specifically designed to deliver a high tractive effort (or torque)
at slow speeds, for use in agriculture. Most commonly, the term is used to describe a farm vehicle
that provides the power and traction to mechanize agricultural tasks, especially tillage, but
nowadays a great variety of tasks. Agricultural implements may be towed behind or mounted on
the tractor, and the tractor may also provide a source of power if the implement is mechanized
(McColly and Martin, 2010).
The first engine-powered farm tractors used steam and were introduced in 1868 (Landers, 2001;
McColly and Martin, 2010). These engines were built as small road locomotives and were operated
by one man if the engine weighed less than 5 tons. They were used for general road haulage and in
particular by the timber trade. The most popular steam tractor was the Garrett 4CD. Tillage is the
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agricultural agitation of the soil by mechanical action of various types such as digging, stirring and
overturning (Landers, 2001).
RPM is revolutions per minute. RPM can be identified as a magnitude or frequency relative to a time
unit. For a tractor, the RPM is depends on the engine and the power output. With a diesel engine the
torque and power curves are relatively flat over certain rpm ranges. During work the speed setting
can be more or less constant, as the governor adjusts the fuel to suit the load at that RPM. The
power used is proportional to the product of torque and RPM (Disk Plow, 2013).

2. Literature Review
Tractor was used in agriculture as a vehicle which is used to pull such equipment as tractor are
plows, cultivators, and mowers; to power stationary devices such as saws and winches; and to push
snowplows and earth-moving implements. Early tractors were steam-driven; now they are
generally powered by gasoline or diesel engines. The two main types are wheeled tractors and
crawlers, or caterpillars, which move on treads. Advances in technology resulted in the number of
tractors in the United States increasing from 600 in 1907 to 3.4 million by 1950 (Wan Ishak et al.,
2011a; Disk Plow, 2013). The power take off, which transmitted power from the tractor engine to
an implement via a shaft, was introduced in 1918 (Wan Ishak et al., 2011a). The small generalpurpose tractor followed c.1924. Pneumatic rubber tires, affording increased speed, easier
operation, lower fuel consumption, and longer wear, were introduced in 1932. Four-wheel drive
and diesel power increased pulling power in the 1950s and 60s. These advances led to today's very
large, double-tired tractors with enclosed, air-conditioned cabs, capable of pulling several gangs of
plows (Wan Ishak et al., 2011a).
For the implement hitching, first step that need to be concern about is during the positioning the
tractor to align the hole in the drawbar with the hole in the implement hitch. This is called spotting.
This step should be done carefully so that the implement can be attached to tractor easily. Another
step that should be concerned is during the attachment of the implement where we need to use the
proper-sized hitch pin and security clip (Wan Ishak et al., 2011b). Tractor hitches are designed so
the downward and rearward force during a pull are below the centre of gravity .To maintain tractor
stability, the “angle of pull” should be kept as low as possible by hitching to the drawbar only.
Pulling a load with the downward and rearward force above the tractor’s centre of gravity will
result in a rear overturn. We must hitch only to the drawbar to prevent the tractor from rearing up
and turning over. Even small lawn and garden-size tractors can flip rearward if not properly
hitched to a load. Tractor drawbars are designed at the correct height from the ground to keep the
pull forces below the centre of gravity. Only use the drawbar to tow a load. A swinging or floating
drawbar permits adjustment of the centre line of pull to be maintained even on a hillside.

3. Results and Discussion
The tractor brand of Farmaster C85-DT is agricultural machinery manufacturing bases tractors, and
it needs implements to work. The implement is joins at the three point hitch. The tractor contains of
drawbar and PTO which make the field work easier by activating the function provide in an
implement. Fig. 1 show the implement installation and mechanization process during file test. The
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drawbar system necessitated the implement having its own running gear (usually wheels) and in
the case of a plow, chisel cultivator or harrow, some sort of lift mechanism to raise it out of the
ground at turns or for transport. Table 1 show the specification of the tractors which describes per
followed. Equipment attached to the three-point hitch can be raised or lowered hydraulically with a
control lever (Wan Ishak et al., 2011c). The equipment attached to the three-point hitch is usually
completely supported by the tractor. Power take-off (PTO) shaft to provide rotary power to
machinery that may be stationary or pulled. The PTO shaft generally is at the rear on the tractor,
and can be connected to an implement that is either towed by a drawbar or a three-point hitch
(Hudzari et al., 2012a). Fig. 3 show the relationship between engine RPM with Torque force
generated.

A

B

C

D

Fig 1. The implement installation and mechanization process during field test. A: Adjusting the level
to attach the 3 point-hitch; B: Attaching the tractor and disc plough at 3 point hitch; C and D: The
tractor is attached to disc plough and run to plough the ground.
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Table 1. The specification of the tractors.
Engine
No. of cylinders / aspiration
Capacity, cm3
Bore x stroke, mm
Max. engine power, hp
Rated engine speed, rpm
Speed range / with creeper gear (optional), km/h

4 / naturally
4580
108 x 125
85
2300
1.65-27.2 / 0.30-4.30

Fig 3. The relationship betweenengine RPM with Torque force generated.
The following are the steps for hitching to a drawbar (Hudzari et al., 2012b):
1. Position the tractor to align the hole in the drawbar with the hole in the implement hitch.
This is called spotting.
2. Stop the engine, put the tractor in park, and set the brakes.
3. Attach the implement using the proper-sized hitch pin and security clip.
4. Raise the implement jack stand and remove chock blocks from the wheels.
5. Connect the PTO shaft, hydraulic hoses, and/or electrical connections as required.
Follow are the steps for hitching to a 3-point hitch attachment:
1. Move the stationary tractor drawbar forward for clearance. Position the tractor so the
pinholes of the draft arms are closely aligned with the implement hitch points. Raise or
lower the draft arms to match the implement hitch points. Stop the engine, securely park
the tractor, set the brakes. Attach each draft arm to the implement hitch point using the
proper size hitch pin and security clip.
2. Remount and start the tractor to use the hydraulic system to raise the lift arms if needed.
Match the upper link of the 3- point hitch to the implement’s upper hitch point. The upper
link is adjustable by screw threads to make the final connection. The implement may not be
level if the upper link has been adjusted too many times. If it is out of level, the machine may
not work properly. If you cannot level the machine, ask for help.
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3. Securely attach the upper hitch pin with the proper size hitch pin and security clip.
Basic calculation on field experimen of tractor with disc plough at a distance and time with fixed
RPM. From the experiment, the results are as follows:
Width = 0.77m
Revolution Per Minute (Engine RPM) = 550 (fixed)
Time = 1min 38 secs = 98 secs
Depth = 0.1m
Length = 18.86m
From the above result, we estimated the time used to plough the ground at the fixed RPM with
the area of 1 hectar field. The calculation is as follow:
1 hectar = 10,000 m2
Area of plough
= 18.86m X 0.77m
= 14.52m2

Speed of tractor = 18.86 m
98 secs
= 0.19 m/sec

From that, we calculated the area plough in 1 second,
Area = 14.52m2
Time 98 secs
= 0.15 m2/sec
=> 1 second with fixed engine RPM (550), the tractor plough 0.15 m2 field. From that, we calculated
the time used to plough for 10,000m2 field.
Time = 10,000m2
0.15 m2/sec
= 66,666.67 secs
= 1111.11 mins
= 18.52 hrs / 18 hours 31 mins;
Therefore, the time required to plough 1 hectare field with 550 RPM is 18 hours and 31 minutes.
For a tractor, the RPM is depends on the engine and the power output. The power used is
proportional to the product of torque and RPM. However, the different depth of penetration of disc
plough will also affect the speed of tractor although the RPM high. If RPM high, but the depth of
penetration is high, this will also cause the speed of tractor become slower than estimated (Hudzari
et al., 2012c; Wan Ishak et al., 2012).

4. Conclusion
The productivity of farm was increase by the introduction of tractor and their matching
implements. It also improve working condition, quality increase and also cost of production
decrease. Disc plows usually have three or more individually mounted concave disks that are
incline backward to achieve maximum depth. It mixes soil and crop residues. This implement also
important in land preparation with particularly adapted for used in hard, dry soils, shrubby or
bushy land, or on rocky land. Disk tillers also called harrow plows.
The technical finding of the study provides the agriculture industry with one of the ways to improve
the productivity of farming in Malaysia. These finding provide the Ministry of Agriculture an insight
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into the introduction of tractor and their matching implements for the various state agriculture
departments or agencies. It could be achieved first through preliminary test in one of the
agriculture sector. Once this test is successful, the finding of this study could be rolled over to other
agriculture sector. Thus the increase in productivity of farming with the introduction of tractor and
their matching is envisaged to be of benefit to the nation agriculture sector.
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