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10-02 GENERAL INFORMATION

Introduction

This Service manual has been designed to provide
assistance in the service and overhaul of these
engines. For Service and overhaul procedures the
assumption is made that the engine is removed from
the machine, refer to Engine Removal in your
Machine Service Manual.

Some of the illustrations used throughout this manual,
may not exactly reflect your engine, they are to be
used as a guide only.

Warning! Read and remember the "Safety
precautions”. They are given for your protection and
must be used at all times.

When reference is made to the "left" or "right" side of
the engine, this is as seen from the flywheel end of the
engine.

Special and Shop Equipment tools have been made
available and a list of these tools are given in section
23. Reference to the relevant Special and Shop
Equipment tools are also made at the beginning of
each operation.

Original setscrews or studs used in holes, which are
open to the inside of the engine, have a sealant which
is applied by the manufacturer. If the setscrew or stud
is to be used again, the threads must be cleaned and
a suitable sealant should be used on the threads.

Danger is indicated in the text by two methods:

Warning! This indicates that there is a possible
danger to the person.

Caution: This indicates that there is a possible
danger to the engine.

Note: /s used where the information is
important, but there is not a danger.
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Engine identification

The engine number is stamped on a label (A2) which
is fastened to the left side of the cylinder block.

Code letters Engine type

AK Four cylinder, turbocharged
AP Four cylinder, naturally aspirated
AQ Four cylinder, turbocharged
AS Four cylinder, naturally aspirated

(103 mm cylinder bore)
An example of an engine number is:
AQ12345U123456A

Note: If you need parts, service or information
for your engine, you must give the complete
engine number to your Case Dealer. If there is a
number in the area of the label marked TPL No,
then this number must also be given to your
Case Dealer.

Other lIdentification labels installed to the Engine
include:

An emissions legislation label (A3) on the side of the
cylinder block.

A label (A1) with the fuel injection pump part number
is located on the fuel injection pump.
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If a short engine is installed two engine serial
numbers and a TPL number on the engine serial
number plate (B3), examples are shown above.

If parts are required for the short engine in service use
serial number (B4). If parts which were moved from
the original engine to the short engine are needed use
the serial number (B1) and TPL number (B2).
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10-04 GENERAL INFORMATION

Safety

General safety precautions

These safety precautions are important. You

must refer also to the local regulations in the
country of use. Some items only refer to specific

applications.

Do not fill the engine with lubricating oil above the
mark on the dipstick or damage could occur to the
engine.

If the lubrication system has been drained, the
rocker gear and the camshaft reservoir must be
lubricated before the engine is started or damage
could occur to the engine.

Only use these engines in the type of application
for which they have been designed.

Do not change the specification of the engine.
Do not smoke when you put fuel in the tank.

Clean away fuel which has been spilt. Material
which has been contaminated by fuel must be
moved to a safe place.

Do not put fuel in the tank while the engine runs
(unless it is absolutely necessary).

Do not clean, add lubricating oil, or adjust the
engine while it runs (unless you have had the
correct training; even then extreme care must be
used to prevent injury).

Do not make adjustments that you do not
understand.

Make sure that the engine does not run in a
location where it can cause a concentration of
toxic emissions.

Other persons must be kept at a safe distance
while the engine is in operation.

Do not permit loose clothing or long hair near
moving parts.

Keep away from moving parts during engine
operation. Warning! Some moving parts cannot
be seen clearly while the engine runs.

Do not operate the engine if a safety guard has
been removed.

Do not remove the filler cap of the cooling system
while the engine is hot and while the coolant is
under pressure, because dangerous hot coolant
can be discharged.

Do not allow sparks or fire near the batteries
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(especially when the batteries are on charge)
because the gases from the electrolyte are highly
flammable. The battery fluid is dangerous to the
skin and especially to the eyes.

Disconnect the battery terminals before a repair is
made to the electrical system.

Only one person must control the engine.

Make sure that the engine is operated only from
the operators position.

If your skin comes into contact with high-pressure
fuel, obtain medical assistance immediately.

Diesel fuel and lubricating oil (especially used
lubricating oil) can damage the skin of certain
persons. Protect your hands with gloves or a
special solution to protect the skin.

Do not wear clothing which is contaminated by
lubricating oil. Do not put material which is
contaminated with oil into the pockets of clothing.

Discard used lubricating oil in a safe place to
prevent contamination.

Make sure that the control lever of the
transmission drive is in the "neutral" position
before the engine is started.

Use extreme care if emergency repairs must be
made in adverse conditions.

The combustible material of some components of
the engine (for example certain seals) can
become extremely dangerous if it is burned.
Never allow this burnt material to come into
contact with the skin or with the eyes, see page
10.06.

Read and use the instructions relevant to lift
equipment which are given on page 10.05.

Always use a safety cage to protect the operator
when a component is to be pressure tested in a
container of water. Install safety wires to secure
the plugs which seal the hose connections of a
component which is to be pressure tested.

Do not allow compressed air to contact your skin.
If compressed air enters your skin, obtain medical
help immediately.

Turbochargers operate at high speeds and at high
temperatures. Keep fingers, tools and items away
from the inlet and outlet ports of the turbocharger
and prevent contact with hot surfaces.

Do not clean an engine while it runs. If cold
cleaning fluids are applied to a hot engine, certain
components on the engine may be damaged.

Install only genuine Case parts, supplied by Case
Dealers.
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Engine lifting equipment

The maximum dry weight of the engine is 500 kg
(1100 Ib).

Before the engine is lifted:

Always use engine lifting equipment of the
approved type and of the correct capacity to lift
the engine. It is recommended that lifting
equipment of the type shown in (A) is used to
provide a vertical lift, directly above the engine lift
brackets (A1). Never use a single lift bracket to
raise an engine.

Check the engine lift brackets for damage and
that they are secure before the engine is lifted.
The torque for the setscrews for the engine lift
brackets is 44 Nm (33 Ibf ft) 4,5 kgf m.

To prevent damage to the rocker cover, make sure
that there is clearance between the hooks and the
rocker cover.

Use lifting equipment or obtain assistance to lift
heavy engine components such as the cylinder
block, cylinder head, flywheel housing, crankshaft
and flywheel.
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10-06 GENERAL INFORMATION

Viton seals

Some seals used in engines and in components
installed to engines are made of Viton.

Viton is used by many manufacturers and is a safe
material under normal conditions of operation.

If Viton is burned, a product of this burnt material is
an acid which is extremely dangerous. Never allow
this burnt material to come into contact with the skin
or with the eyes.

If it is necessary to come into contact with
components which have been burnt, make sure that
the precautions which follow are used:

¢ Make sure that the components have cooled.

¢ Use Neoprene gloves and discard the gloves
safely after use.

e Wash the area with calcium hydroxide solution
and then with clean water.

¢ Disposal of components and gloves which are
contaminated must be in accordance with local
regulations.

If there is contamination of the skin or eyes, wash
the affected area with a continuous supply of clean
water or with calcium hydroxide solution for 15-60
minutes. Obtain immediate medical attention.
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11A-02 BASIC ENGINE DATA

Basic engine data

L0 oS SRS Four stroke
8 agloT=T el oY T qTo LT - PSR 4
L0311 Lo T=T =g 2= TaTo T=T 01 =T o | O O O SUTRRTR In line
1o To ] (o [T GO RURURURRSN 1,3,4,2
Direction Of rOtatioN .........cooeii ettt Clockwise from the front

Induction system

AP BN AS... .t ettt b e et et e s et e e et e e e ae e e be e e ete e reerneaneas Naturally aspirated

AK AN AQL ...ttt s e e st e e ae e et e bt st et e eaeeaeeeeeneenas Turbocharged
Cubic capacity

AK, AP, BN AQ ..ot ee et s et s ee e eee e e ereee e e et et et e e ee et e enenans 4 litres (243 in®)

AS ettt ettt e et et et et er e et et e ettt et s et e e e et e eraneseeen e 4,23 litres (258 in°)
1070000 = T=t-7To ] o -1 (o NP OSSO 17.25:1
COMDBUSHION SYSIBIM ... ettt et st et e s e e ss e e e e e e neesasenseasnnenaneens Direct injection

Nominal bore

F S - 1y o . L TR SRR 100 mm (3.94 in)
A ettt et e et e e e bt e s e et e e te e e st et eateeabeeeanteeateeaaneeeeatennteteanseeenns 103 mm (4.05 in)
o] TSRS 127 mm (5.00 in)

L2 1= T U 0,20 mm (0.008 in)
Bl = 3 E= VU L= SR 0,45 mm (0.018 in)

Lubricating oil pressure
(minimum at maximum engine speed and normal engine temperature)

AK, AP, @NG AQ ...t s sttt es s s eneaeen 280 kPa (40 Ibf/ in®) 2,5 kgf/cm?
AS .ottt ettt ettt et e et en e aeeas e et s n e eeeeennaeen 207 kPa (30 Ibf/ in®) 2,1 kgf/cm?
Typical dry installed enging WeIGht...........occiiiiiiiire et enneene 500 kg (1100 Ib)
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11B-02 RECOMMENDED TORQUES

General information

Thread sealant

When setscrews or studs are installed into holes which are tapped into the body of the engine, a suitable sealant
should be used.

Case have introduced the use of Micro Encapsulated Anaerobic Sealant (M.E.A.S). fasteners. There is no
requirement to use any other other jointing compound or sealant when the fasteners are installed into holes through
oil or coolant galleries. The fasteners are identified by a red, blue, or other colour sealant around the fastener
threads.

When M.E.A.S. sealed studs are used, make sure that the sealed end is installed into the cylinder head/cylinder
block etc. Threaded holes must have a 1,569 mm (0.0625 in) 45° chamfer, to prevent the removal of M.E.A.S. sealant
when new fasteners are installed. If the fasteners have to be removed and installed again, the threads must be
cleaned and a suitable sealant applied.
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RECOMMENDED TORQUES 11B-03

Standard torques
Most of the torques on the engine are standard. Special torques are listed in the separate special torque tables. The

standard torques listed in the tables below can be used when a special torque is not necessary. The torques below
apply to components lubricated lightly with clean engine oil before they are installed.

Standard torques for setscrews and nuts

Torque
Thread size Nm Ibf ft kgf m
M6 x 1,00 9 7 0,9
M8 x 1,25 22 16 2,2
M10 x 1,50 44 33 4,5
M12 x 1,75 78 58 8,0
M14 x 2,00 124 91 12,6
M16 x 2,00 190 140 19,3
Standard torques for studs (metal end)
Torque
Thread size Nm Ibf ft kgf m
M6 x 1,00 5 4 0,5
M8 x 1,00 11 9 1,1
M10x 1,25 18 14 1,8
M12 x 1,50 25 19 2,5

Standard torques for tube fittings, plugs, and adaptors

Torque
Thread size Nm Ibf ft kgf m
1/8 NPT 9 7 0,9
1/4 NPT 17 13 1,7
3/8 NPT 30 23 3,0
3/4 NPT 45 35 4,5
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11B-04 RECOMMENDED TORQUES
Special torques

The torques below apply to components lubricated lightly with clean engine oil before they are fitted.

Torque
Thread
Description size Nm Ibf ft kgf m

Cylinder head assembly

Setscrews, cylinder head

(Engine types - AP and AQ) 1/2 UNF (see section 12A-07)

Setscrews, cylinder head

(Engine type - AS) 1/2 UNF/M10 (see section 12A-07)
Fasteners, rocker shaft brackets
Aluminium brackets M12 40 30 41
Cast iron and sintered steel brackets M12 75 55 7,6
Cap nuts, rocker cover M12 20 15 2,1
Setscrews, inlet manifold to cylinder head M10 44 33 4,5
Nuts (cadnium plated), exhaust manifold
to cylinder head M10 33 24 3,3
Setscrews, engine lifting bracket M10 44 33 4,5
Piston and connecting rod assembly
Nuts, connecting rods 1/2 UNF 125 92 12,7
Setscrews, connecting rod 1/2 UNF 155 114 15,8
Banjo bolts, piston cooling jets (Turbocharged) 3/8 UNF 27 21 2,7
Crankshaft assembly
Setscrews, main bearings 5/8 UNF 265 196 27,0
Setscrews, crankshaft pulley 7/16 UNF 115 85 11,8
Setscrews, rear oil seal housing to cylinder block M8 22 16 2,2
Setscrew, bridge piece to cylinder block M6 16 12 1,6
Capscrew, rear oil seal housing to bridge piece M6 13 10 1,3
Torxscrew, rear oil seal housing to bridge piece M8 18 13 1,9
Setscrew, idler gear hub of balancer unit M12 93 68 9,5
Nut, drive gear of balance weight 1/2 UNF 82 60 8,4
Setscrews, rear cover of balancer frame M10 54 40 5,5
Setscrews, oil transfer plate (balancer unit) M12 30 22 3,1
Setscrews, oil pump to balancer frame M8 27 20 2,8
Setscrews, balancer to cylinder block M10 54 40 5,5
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Special torque for setscrews and nuts

RECOMMENDED TORQUES 11B-05

Torque
Thread
Description size Nm Ibf ft kgf m
Timing case and drive assembly - - - -
Setscrews timing case to cylinder block M8 22 16 2,2
Setscrews timing case to cylinder block M10 44 33 4,5
Setscrews, hub of idler gear M10 44 33 4,5
Setscrews, camshaft gear M12 95 74 9,5
Setscrews, timing case cover to timing case M8 22 16 2,2
Nuts, timing case cover to timing case M8 22 16 2,2
Cylinder block - - - -
Setscrews installed istead of piston cooling jets 3/8 UNF 27 21 2,7
Fuel system
Nuts, high-pressure fuel tubes M12 22 16 2,2
Bolt banjo, leak-off connection M8 9 7 0,9
Gland nut, injector - 30 23 3,0
Setscrews, for the gear of the fuel injection pump M10 28 20 2,8
Torx screws, for timing plater M5 9 7 0,9
Setscrews, fuel lift pump M8 22 16 2,2
Nuts for flange of fuel injection pump M8 28 20 2,8
Locking screw of DP 200 fuel injection pump 10 A/F 10 7 1
Lubrication system
Plug, lubricating oil sump 3/4 UNF 34 25 3,5
Setscrews, cover for oil pump M8 28 21 2,9
Fasteners, lubricating oil sump M8 22 16 2,2
Cooling system
Fan drive assembly mounting nut
(Engine type - AP, AQ, and AS) M8 22 16 22
Setscrews, fan M8 20-27 15-20 2,0-2,7
Connector, oil cooler to oil filter head 3/4 UNF 58 42 5,8
Setscrews, coolant pump to timing case M8 22 16 2,2
Screw, cassette type cooler to olil filter head 3/4 UNF 37 29 3,7
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11B-06 RECOMMENDED TORQUES

Torque
Thread

Description size Nm Ibf ft kgf m
Flywheel and housing
Setscrews, flywheel to crankshaft 1/2 UNF 105 77 10,7
Setscrews, flywheel housing to cylinder block M10 44 33 4,5
- Head stamped 8.8 M12 75 55 7,6
- Head stamped 10.9 M10 63 46 6,4
- Head stamped 8.8 M12 115 85 11,7
Aspiration system
Nuts, Turbocharger to manifold M10 44 33 4,5
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Compression test data 11C

Compression test data ............oouiiiiiiiii e 11C.02
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