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Agricultural machinery is a key factor
in mechanized farming and modern
agriculture. Agricultural machinery is
any kind of machinery used in farming
or other agriculture applications. There
are many types of such equipment, from
hand tools and power tools to tractors and
the countless kinds of farm implements
that they tow or operate. The well-known
example of this kind is the tractor.
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A tractor is an agricultural/engineering vehicle. Agricultural implements may be towed
behind or mounted on the tractor and a tractor may also provide a source of power if
the implement is mechanized. A farm tractor is used for pulling or pushing agricultural
machinery or trailers, for ploughing, tilling, disking, harrowing, planting, harvesting
and other similar tasks.

There are different types of tasks, such as soil cultivation (soil tillage), planting
(sowing), etc. For these, there are also different machines or equipmnet. Some of them
are listed below.

Soil Tillage Machinery (Soil Cultivation Machinery): Moldboard Plows, Disk Plows,
Chisel Plows and Rotary Plows are used for primary tillage. Disk Harrows, Tooth
Harrows, Rollers and Land Leveller are used for secondary tillage.

Planting (Sowing) Machinery: Broadcaster, Seeders, Grain Drills, Row Crop Planters,
Trans Planters and Combinata.

Plant Protection Machinery (Fertilizing & Pest and Weed Control Machinery): fertilizer
spreader, slurry tank, sprayer

Harvesting Machinery: combine harvester, potatoes harvester, hay forage harvester,
baler and mower are some of important harvester’s in Iran.

. . ; Did you
Iran produces agricultural machinery such as tractor, combine and other related
equipment by more than 300 manufacturers. E

- e
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tractor sprayer blower, broadcast spreader, chisel plough, sprayer, drum mower, 0
mouldboard plough, cube baler, potato harvester 22



Machinery/Equipment Machinery/Equipment
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Moldboard Plows, Rollers, Land Leveller, Disk Plows, Disk Harrows, Chisel

Plows, Rotary Plows , Tooth Harrows. 5,
primary tillage

secondary tillage
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is a machine that combines the tasks of
harvesting, threshing, and cleaning grain

crops.  (...... )

sows the seeds for crops in a ploughed
field. (...... )

used for pulling or pushing agricultural
machinery. (...... )

soil in preparation for sowing seed or
planting. (...... )
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Agricultural machinery uses mostly diesel internal combustion engines, as most
agricultural operations are carried out in motion, for tractors, harvesters, and self-
propelled sprinklers, among others. In general, these engines are divided into two
categories: two-stroke cycle and four-stroke cycle engines.

In tractors and combine harvesters, the diesel engines are commonly four-stroke
cycle type. A four-stroke cycle engine completes four strokes in one operating cycle,
including: intake, compression, power, and exhaust strokes.

All four-stroke cycle engines have common parts regardless of the type. Some of them
are listed below.

Intake Compression Power Exhaust
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All four-stroke cycle engines have common parts regardless of the type. Some of them
are listed below.

- Cylinder block is the main house of the engine and supports the other main parts.

- Crankshaft receives the force from the pistons and transmits it as rotary driving power.

- Connecting rod transmits the reciprocating motion of the piston into rotary motion of
the crankshaft.

- Piston moves up and down in the cylinder by the force of combustion.

- Piston rings seal the compression in the combustion chamber and also help to transfer
heat.

- Cylinder head head is at the top of the engine and houses the valves and the intake and
exhaust passages.

- Valves open and close to let fuel in and exhaust gases out of each cylinder.

- Camshaft rotating in the engine block opens valves by cam action.

- Cylinder is a hollow tube in which the piston works. This maybe cast into the cylinder
block or made of liner and sleeve.

-Main bearings support the crankshaft in the cylinder block.

- Flywheel attaches to the crankshaft and gives it momentum to return the piston(s) to
the top of the cylinder(s) after each downward thrust.

- Timing drives (timing gears) link the crankshaft, camshaft, and other key parts together
to assure that each is doing its job at the right time.

- Injection nozzle (Fuel injector) atomizes and sprays fuel into the cylinder.



Not
Although there is no spark plug of the diesel engine, it is a key part in the petrol o

engine (in US: gasoline engine).

Never open the radiator cap when the engine is hot. Always wait for the engine to
cool down.

In Tabriz, there is the largest manufacturer of diesel engines in the country with the
services and equipment necessary to design and manufacture three-, four- and six- E
cylinder engines for various applications, such as agriculture, automobile, industrial,
road machinery, etc.
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1_What does the intake valve do?
a) Releases excess fuel from the combustion chamber
b) Supplies the combustion chamber with air
c) Gets rid of the exhaust
d) Keeps the engine cool by supplying water

2_What’s a piston?

a) Cylindrical piece of metal that moves up and down using the energy supplied by
the combustion process

b) Metal wire that carries an electric charge for the spark plug

c) Valve that transfers fuel to the combustion chamber

d) Tube that supplies water to the engine’s cooling system

3- What is the fourth and final stage of a four-stroke engine called?
a) Exhaust

b) Compression

c) Intake

d) Combustion

4_\What are the purpose of piston rings?

a) Keeps a tight seal on the cylinders

b) Small pieces of metal that connects the parts of the crankshaft together

c) Keeps the oil from drying out

d) Kdeeps a tight seal on the piston heads so fuel and air doesn’t leak into the sump

5~ What connects the piston and crankshaft together?
a) Cylinder

b) Camshaft

c¢) Connecting rod

d) Piston rings

Codlad
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Piston

Intake valve

Connecting rod

Crankshaft

Oil

Exhaust valve

Cylinder

Cylinder head

Cylinder block

Fuel injector

Crankcase

(Oil pan (Sump

Cooling water

Piston pin TDC = Top dead centre, BDC = Bottom dead centre
(in US: Gudgeon pin, in UK: Wrist pin)
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Choosing agricultural machinery has been a problem for farm operators and unrelated
engineers ever since agriculture became mechanized. The wide variety of sizes, types
and brands of machinery created an infinite number of combinations, and the complexity
of the relationships which affect machinery costs and performance make the decision
difficult. Knowing what to look for when buying any machinery can save time and money.
The tractor is the most frequently used power source on farms throughout the year, unlike
other agricultural machinery which have specific and occasional use. For that reason,
some of the most important factors to choose a tractor are listed in the following questions.

® How to choose a machinery size?
® \What specifications to look for?
® Which brand is the best?

® How much horsepower is
needed?

® What type of tractor is required?
o \What about the model?

® What type of transmission do
you want?

® Two-wheel drive (YWD), Four
-wheel drive (¢WD), front-wheel
drive (FWD) or rear-wheel drive
(RWD)?

® What equipment will you need?
e®\Whataboutregular maintenance?
® \What about after-sales service?
@ What investment can you make?

Keeping the related factors in mind can help guarantee customers/operators end up
with the best tractor for the specific needs.

To find answers to the above questions, you can refer to the website of the manufacturers
of agricultural machinery (or the products catalogues) and compare with what you need.
The websites (or the products catalogues) of relevant companies usually provide good
information including the types of products, after-sales services, warranties, agencies,

V%)



catalogues, parts, accessories, technical specifications of the machines and how
to purchase them. In the following picture, a website of the machinery company is
presented, which shows the items of “Products” option along with the figure of a
highlighted model of “Tractors” option.
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Never buy a tractor based on HP, it is very deceiving. And never buy any machinery
without seeing it in person.

the rest are imported. In Iran, an agricultural mechanization coefficient of 105

. Did you
More than 707 of Iran’s agricultural machinery are nationally manufactured and
horsepower per hectare is reported. E
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> ENGINE » - PERFORMANCE

> ZWHEELS AND TYRES

» {CAPACITIES

» ELECTRICS

> JWEIGHT AND DIMENSION

> CLUTCH
> TRACK ADJUSTMENT POWER TAKE OFF
> TRANSMISSION

> HYDRAULICS STEERING

P.T.O = Power take-off, RPM=rev/min= Revolutions per minute.

Note
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Faulty maintenance Safety =C)
consciousness

Hazard _Safety .
Instructions

Instruction Safety signs

Injury Serious injury

Improper Servicing

Machinery dealer Warning

Manipulation linkages
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All farm machinery can be dangerous if are not used properly. Each part of the machinery
can also be dangerous, if there is improper manipulation or faulty maintenance with the
machine. Thus, the operators must ensure they are safety conscious at all times.
Inagriculture, amachine operator is responsible for operating and maintaining complicated
machinery and making sure it functions properly. For this, a basic knowledge of manuals,
regulations, safety instructions, safety signs and signals is essential. In addition to the
above, reading the related booklets of machinery is valuable and important.

Follow Safety Instructions
o Carefully read all safety messages in the manual

and on your machinery safety sings.

@ Do not let anyone operate without instruction.
@ Learn how to operate the machinery and how to
use controls properly.

@ Keep your machinery in proper working condition.
o If you do not understand any section of the manual
and need assistance, contact your machinery dealer
or agency of the company.

1%¥)
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Safety Signs

Agricultural machinery and equipment should be provided with safety signs to alert an
operator and others of the risk of personal injury in normal operations and servicing.
These safety signs are visible on most agricultural machinery and in operator’s manuals.
Safety signs are classified according to the relative seriousness of the hazard situation
by use signal words. The words CAUTION, WARNING, and DANGER, in that order
indicate degrees of hazards. These signal words alert viewers to the existence and relative
seriousness of a hazard. There are other words such as, IMPORTANT, ATTENTION,

and NOTICE for instructional signs.
CAUTION

This word indicates a potentially hazardous situation which, if not avoided, may result
in minor or moderate injury.

WARNING

The word indicates a potentially hazardous situation which, if not avoided, could result
in death or serious injury.

DANGER

This word indicates an imminently hazardous situation which, if not avoided, will
result in death or serious injury.



Never forget that “prevention is better than cure”.

Did you
Although the number of farm accidents is globally remarkable, there is no clear
data available on this topic for Iran. E
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1_High pressure fluid-injection into body

2_ Falling into machinery-Auger

3_ Severing of toes or fingers-Rotary mower blade

4_ Severing of fingers or hand-Engine fan

5_ Riding on this machine is allowed only on a passenger seat.

N4



o5 Sledbl cons

S aseiie () Ceodle b 1) 0ad i) s conlio ke rﬁbjs
A. Shut off engine and remove key before performing N
maintenance or repair. e
B. Do not ride on machine except in supplied seat.
C. Keep a safe distance from the machine.
D. Avoid fluid escaping under pressure. Consult technical
manual for service procedures.
A2 )18 e JB e )0 cenlin aelS oald cols SladS oy f';:il':s
proper, properly, machinery dealer, prevention, faulty maintenance, operators, KN
dangerous, anyone, Learn, improper manipulation, all over the world, agency, —EE
exception, safety sings, manual
a) All farm machinery canbe ......................ifarenotused...................
D) i how to operate the machine and how to use controls properly.
c)Donotlet................... operate without instruction.
d) Keep your machinery in ................. working condition.
e) Never forget that “...................eeits IS better than cure”.
f) If you do not understand any section of the manual and need assistance, contact
YOUN oo OF of the company.
B aseiis () Codle b |y oo sloany S L 43S o":;
1_How can you prevent injury while working on farm machinery?
a) Do not work under a raised loader arm or bucket. S

b) Use your hands to feel inside the machinery to find jams.

¢) Wear provided personal protective equipment.

d) Do not perform maintenance or adjustments until both the driveline and machinery
have completely stopped moving.



2_Which of the following should you do before operating any machinery?

a) Be properly trained in equipment use.

b) Ensure machine guarding is in place.

c) Read and follow all instructions in the operator’s manual pertaining to the
machinery.

d) Perform a pre-operational service check before operating machinery and correct
any identified problems before starting the machinery.

3- You can become entangled in moving machinery parts by:

a) Wearing jewellery that hangs down loosely.

b) Wearing loose clothing with drawstrings or shawl.

c¢) Wearing long hair loose, and not tied back or secured properly.

d) Putting hands or body parts into machinery to remove jammed items.

338 dez i 1y ol e sl oad 031 5 IS 50 55515 S (sledal, azlsS 5 end
VENTILATE WORK AREA

If the engine must be running to do some work, make
sure the area is well ventilated. Never run the engine
in a closed area. The exhaust gas contains poisonous
carbon monoxide.

PREVENT ACID BURNS

Sulfuric acid in battery electrolyte is poisonous. It is
strong enough to burn skin, clothing and cause blindness
if splashed into eyes. Keep electolyte away from eyes,
hands and clothing. If you spill electrolyte on yourself,
flush with water, and get medical attention immediately.
DISPOSE OF FLUIDS PROPERLY

Do not pour fluids into the ground. Down a drain, or into
astream, pond, or lake. Observe relevant environmental
protection regulations when disposing of oil, fuel,
coolant, electrolyte and other harmful waste.
PREAPARE FOR EMERGENCIES

Keep a first aid kit and fire extinguisher handy at all times.
Keep emergency numbers for doctors, ambulance
service, hospital and fire department near your telephone.

13
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The manuals provided by manufacturers which cover the operation, servicing,
maintenance and repair of their products.

Operator instruction book: This series shows you much more than how to safely
operate equipment. These books explain machine capacities and adjustments, how to
improve machine performance, how to eliminate unnecessary field operations, and how
to service agriculture equipment.

The service includes checking, adjusting and replacing parts in specified time periods.
For example, a tractor’s services include checking, adjusting and replacing components
of fuel system and air cleaner, cooling system, electrical system, transmission and
hydraulics, steering, clutch and brakes.

Repair instruction book: These books concentrate on mechanical technology, bringing
together technical information and supporting instructional aids that will help you
become more proficient in understanding, repairing, and maintaining agricultural
equipment and contains information such as technical data and other information
needed for repair or replacement of mechanical elements.

Machine element refers to an elementary component of a machine such as frame
members, bearings, axles, seals, lubricants, gear trains, belt or chain drives, linkages,
cam and follower systems, including brakes and clutches.
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Carry out operation below when tachometer reads...... Yo | Yoo |YAho |Boo|Ydo |Yooo
GREASING ° ° ° ° ° °
ENGINE

Check the engine oil level and replenish if necessary ° ° ° ° ° °
Change the engine oil ° ° ° °
Change the engine oil filter ° ° ° °
Check the tappets and adjust if necessary * *
Clean the engine breather pipe * *
FUEL SYSTEM AND CLEANER

Inspect the fuel filter glass bowl and drain off any water| e ° ° ) ° °
Change the fuel filter element ° °
Service the injectors * *
Drain, Clean and refill the fuel tank *
Check the dry air cleaner hoses and unloader valve ° ° ° ° ° °
Replace the dry air cleaner elements °
Check the level of oil in the oil bath air cleaner ° ° ° ) ° °
Service the oil bath air cleaner ° ° ° °
COOLING SYSTEM

Check the radiator coolant level and replenish if . . . . . .
necessary

Clean the radiator fins ° ° ° °




Carry out operation below when tachometer reads...... Yo | Yoo |Ydo |doo | VDo |Yooo
Drain, flush and refill the cooling system ° °
ELECTRICAL SYSTEM
Check the battery electrolyte level and replenish if

[ J [ J [ ] [ J [ J
necessary
Wipe the battery top and smear the terminals with . . . .
petroleum jelly
Check the alternator/fan belt tension and adjust if

[ ] [ ] [ [ ] [ ] [ ]

necessary
Examine the alternator *
STEERING
Check the power steering oil level and replenish if

[ J [ [} [} [ J
necessary
Check the steering box oil level ° °
Change the power steering pump filter element ° °
Check the front wheel alignment and adjust if necessary * *
TRANSMISSION AND HYDRAULICS
Check the transmission oil level and replenish if

o [ ] [ J [ J [ J
necessary
Change the hydraulic oil ° °
Change the transmission oil filter element ° ) ° °
CLUTCH AND BRAKES
Checkthe clutch pedal free travel and adjust if necessary ° ° ° ° °
Check the live p.t.o clutch setting and adjust if necessary * * * * *
Check the brakes and adjust if necessary ° ° ° ° °
MISCELLANEOUS
Check the torque of the wheel nuts and tighten if

[ ] [ J [ J [ J o
necessary
Check the tyre pressures and adjust if necessary ° ° ) ° ° °
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15- Vicker,s Industrial Hyraulic Manual, Third Edition, 1993, Deer and company, Molin,
Ilinois.
16- S, R Majumear. Qil Hydraulic system Principles and Maintenance, Mcgraw — Hill
Pub. Fifth Reprtnt 2004.
17- Machine tool Design Part 4, By 70 yermakov. Mir Publishers.
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