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Safety information

Introduction

The Workshop Manual contains technical data,
descriptions and repair instructions for specified
products or product versions from Volvo Penta. Make
sure that the correct workshop literature is used.

Read the following safety information, including
“General information” and “Repair instructions”
carefully before beginning service work.

Important

The following special waming symbols are used in the
Workshop Manual and on the product.

WARNING! Warns of risk of bodily injury, exten-
sive damage to product or propenty, or that seri-
ous malfunctioning can occur if the instructions

are not followed.

A IMPORTANT! Used to draw attention to such
things that can cause damage or malfunctioning
to product or property.

NOTE! Used to draw attention to important informa-
tion to simplify work procedures or handling.

To provide an overview of the risks and precautionary
measures that should always be taken into conside-
ration or implemented, we have listed them below.

A Prevent the engine from starting by switching off
the power with the main switch(es) and locking it
{them) in disconnected position before starting
the service work. Attach a warning sign to the
driver’s stand.

A All service work should as a rule be conducted
on a stattonary engine. However, some work,
e.g. certain adjustments, require the engine to
be running. Approaching an engine that is a run-
ning is a safety risk. Remember that lcosely fit-
ting clothes or long hair ¢can fasten in rotating
parts and cause serious personal injury.

If work is conducted in the vicinity of an engine
that is running, a careless movement or a
dropped tool can in the worst instance lead to
personal injury. Pay attention to hot surfaces
{exhaust pipe, turbo, aftercooler, starter element
etc.) and hot fluids in pipes and hoses on en-
gines that are running or have just stopped. Re-
fit all guards dismantled during service work be-
fore starting the engine.

A Make sure that the warning or information de-
cais on the product are always clearly visible.
Replace decals that are damaged or have been
painted over.

A Never start the engine unless the air filter is fit-

ted. The rotating compressor wheel in the turbo
can cause severe personal injury. Foreign ob-
jects in the inlet pipe can aiso result in damage
to the machine.

A Never use start spray or the like to assist start-

ing. This can lead to an explosion in the inlet
pipe. Risk of pergsonal injury.

A Only start the engine in well ventilated areas. If
running the engine in an enclosed area the ex-
haust fumes should be led out of the engine
room or workshop area.

A Avoid opening the filler cap for the coolant when
the engine is hot. Steam or hot coolant can
spray out, and the built up pressure will be lost.
if necessary open the filler cap sfowly and re-
lease the overpressure in the cooling systemn.
Use extreme caution if cocks, plugs or coolant
pipes must be dismantled when the engine is
hot. Steam or hot coolant can flow out in an un-
predicted direction.
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Hot oil can cause burn injuries. Avoid skin con-
tact with hot oil. Make sure that the oil system
is not pressurised before working on it. Never
start or run the engine with the oil filler cap re-
moved in view of the risk of ejected oil.

Stop the engine before working on the cooling
system.

Always use protective glasses when there is
risk of splitter, grinding sparks, or splashing
from acids or other chemicals. The eyes are ex-
tremely sensitive. An injury can lead to blind-
ness!

Avoid skin contact with oill Prolonged or fre-
guent skin contact with oil can degrease the
skin, resulting in irritation, dehydration, eczema
and other skin complaints. Spent oil is more
dangerous than new oil in terms of health risks.
Use protective gloves and avoid cil drenched
rags or clothes. Wash reguiarly, especially be-
fore meals. Use special cream to counteract de-
hydration and to simplify cleaning the skin.

The majority of chemicals for the product {e.g.
engine and transmission oils, glycol and diese!
oil), or chemicals for workshop use (e.g. de-
greasing agents, varnish and solvents) are injuri-
ous to health. Read the instructions on the
packs carefully! Always follow the prescribed
safety instructions (e.g. the use of breathing
protection, protective glasses and gloves etc.).
Make sure that other personnel are not inadvert-
ently exposed to hazardous substances, e.g.
via inhaled air. Ensure good ventilation. Handle
consumed and surplus chemicals in the pre-
scribed manner.

Use extreme caution when tracing leaks in the
fuel system and testing fuel nozzles. Wear pro-
tective glasses. The jet from a fuel nozzie has a
very high pressure and penetrating force; the
fuel can penetrate deep into bodiiy tissue and
cause severe injury. Risk of blood poiscning.

WARNING! Pressure pipes must under no cir-
cumstance be bent. Damaged pipes should be
replaced.

A

All fuets, in similarity with many chemicals, are
inflammable. Make sure that naked flames or
sparks cannot lead to ignition. Certain thinners
and hydrogen gas from the batteries are in spe-
cific combination with air extremely inflammable
and explosive. Smoking prohibited! Ensure good
ventilation and take the necessary precautionary
measures before welding or grinding. Always
have a fire extinguisher handy at the workplace.

Make sure that oil and fuel drenched rags, in-
cluding replaced fuel and lubricating oil filters,
are stored safety. Under certain circumstances
oil drenched rags can self-ignite. Replaced fuel
and oil filters are environmentally hazardous
waste and should together with spent lubricating
oil, contaminated fuel, paint residue, solvents,
degreasing agents and suds, be deposited at an
environmental waste treatment station for de-
struction,

Batteries must never be exposed to naked
flames or electrical sparks. Never smoke in the
vicinity of batteries. Batteries produce hydrogen
gas when being charged, which in combination
with air forms oxyhydrogen gas. This gas is
highly inflammable and very explosive. One
spark as a result of incorrect connection is suffi-
cient to explode a battery and cause injury. Nev-
er touch the connections when attempting to
start(risk for spark), or lean over the batteries.

A Never interchange the plus or minus poles when

A

fitting the batteries. This can result in serious
damage to the electrical equipment. Compare
with the wiring diagram.

Always use protective glasses when charging
and handling batteries. The battery electrolyte
contains strongly corrosive sulphuric acid. On
skin contact, wash with scap and plenty of wa-
ter. If battery acid has got into the eyes, rinse
immediately with pfenty of water and contact a
doctor immediately.

Stop the engine and switch off the power with
the main switch(es) before working on the elec-
trical system.

The clutch should be adjusted when the engine
is stationary.
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A Use the lifting eye bolts mounted on the engine

when lifting the drive unit. Always check that all
the lifting tackle is in good condition and has the
correct lifting capacity for the fift {the weight of
the engine with gearbox and extra equipment).

For safe handiing and to avoid damaging com-
ponents mounted on top of the engine, the en-
gine should be lifted with an adjustable lifting
beam suitable for the engine. All chains and
wires should run in parallel with each other and
as close to right angles as possible to the top of
the engine.

If other equipment connected to the engine al-
ters its centre of gravity it may be necessary to
use special lifting devices to achieve the correct
balance and safe handling.

Never conduct work on an engine only support-
ed in a lifting device.

Never work alone when dismantling heavy com-
ponents, even when safe lifting devices such as
lockable block and tackle are used. Two per-
sons are required even when lifting devices are
used, one to handle the lifting device and one to
make sure that components are not damaged
during the lift.

Always make sure in advance that there is suffi-
cient space to enable dismantling in place with-
out the risk of personal injury or damage to ma-
terials.

2\ WARNING! Components in the electrical sys-

tem and in the fuel system on Volvo Penta prod-
ucts are designed and manufactured to mini-
mise the risk of explosion and fire. The engine
must not be run in areas surrounded by explo-
sive mediums.

Always use fuel recommended by Volvo Penta.
See Instruction Manual. The use of inferior qual-
ity fuel can damage the engine. Using inferior
fuel in a diesel engine can lead to the control rod
seizing and the engine overspeeding, with the
risk of both personal injury and damage to the
machine. Inferior fuel can also lead to higher
maintenance cosis.

When cleaning with high-pressure jets the fol-
iowing must be taken into consideration: Never
direct the jet of water at seals, rubber hoses,
electrical components or the cooler. Never use
the high pressure function when washing the en-
gine,

© 1589 AB VOLVO PENTA
We reserve the right o change technical specifications.
Printed on environmentally- triendly paper.



General Information

About the Workshop Manual

This Workshop Manual contains technical information,
descriptions, and repair instructions for the standard
versions of the engine units TAD730G, TAD730P,
TAD730V, TAD740G, TWD710G, TWD710P,
TWD710V, TWD740GE, TAD741GE.

The engine designation and number are given on the
rating plate (see page 8).

The motor designation and number should always be
given during all correspondence.

The Workshop Manual is primarily produced for Volvo
Penta service workshops and their qualified
personnel. It is therefore assumed that persons using
this manual have a basic knowledge of marine drive
systems, and can perform the relevant work of a
mechanical and electrical nature.

Volvo Penta continuously develops its products, and
therefore reserves the right to introduce modifications.
All the information in this manual is based on product
data available prior to publication. Any amendments or
service methods of essential importance that have
been introduced for the product after this date are
confirmed in the form of Service Bulletins.

Spare parts

Spare parts for the electrical and fuel systems are
subject to different national safety requirements.
Volvo Penta Genuine Spare Parts comply with these
requirements. All types of damage resulting from the
use of non genuine Volvo Penta spare parts for the
product in question will not be regulated by the
warranty undertakings of Volvo Penta.

Certified engines

For engines certified for nationaf and regional
environmentali legislation the manufacturer undertakes
to ensure compliance with such environmental
requirements for both new engines and engines is
use. The product must comply with the approved
example on certification. For Volvo Penta as the
manufacturer to be able accept responsibility for the
compliance of engines in use with the set
environmental requirements, the following
requirements for service and spare parts must be
fulfilled:

e The service intervals and maintenance procedures
recommended by Volvo Penta must be followed.

» Only Volvo Penta Genuine Spare Parts intended
for the certified engine version must be used.

e Service of injection pumps, pump settings, and in-
jectors, shall always be conducted by an authori-
sed Volvo Penta workshop.

» The engine must not be rebuilt or modified in any
way, with the exception of the accessories and
service kits that Volvo Penta has developed for
the engine.

e Installation adjustments on exhaust pipes and
supply air channels for the engine compartment
(ventilation channels) must not, without due care,
be conducted since this can influence exhaust
emissions.

¢ Seals must not be broken by unauthorised person-
nel.

IMPORTANT! Use only Volvo Penta Genuine
Spare Parts.

The use of non genuine parts implies that AB
Volvo Penta will no longer assume responsi-
bility for compliance of the engine with the
certified versions.

Alf types of damage or costs resulting from the
use of non genuine Volvo Penta spare parts for
the product in question will not be regulated by
Volvo Penta.



Repair Instructions

Our joint responsibility

Every engine consists of a large number of co-
ordinated systems and components. The deviation of
one component from the technical specification can
dramatically increase the impact on the environment
from what is otherwise a good engine. It is therefore
extremely important to maintain the given tolerances,
to implement the correct adjustments where applicable,
and to use Volvo Penta Genuine Parts. The time
schedule in the engine’s maintenance schedule must
be followed.

Certain systems, e.g. components in the fuel system,
may require special competence and special testing
equipment. For environmental reasons certain
components are sealed at the factory and must not be
worked on by unauthorised persons.

Remember that most chemical products when
incorrectly used can be damaging to the environment.
Volvo Penta recommends the use of biclogically
decomposing degreasing agents for all cleaning of
engine components, unless otherwise stated in the
Workshop Manual. Make sure that oils and suds etc.
are treated for destruction and do not unintentionally
end up the nature.

Tightening torque

The tightening torque for vital unions that should be
tightened with dynamometric wrenches are listed in
“Technical data: Tightening torque” and indicated in the
work descriptions in the Workshop Manual. All torque
denotations are applicable for clean threads, screw
heads, and mating surfaces. The torque denotations
refer to lightly oiled or dry thread. If lubricants, locking
fiuids or sealant are required for screw union, then the
type is indicated in the work description and in “Tight-
ening torque™. For unions where special torque
denotations are not indicated, the general tightening
torque is applicable according to the table below, A
torgue denctation is a reference value and the union
therefore does not need to be tightened with a
dynamometric wrench.

Size Tightening torque
Nm ftlb

MS e 6 4

MB .t 10 7

MB e e 25 18

MIO e 50 37

M12 e e 80 59

MI14 e e 140 103

Angular torque

For angular tightening the screw union is first tightened
with a given torque, after which tightening continues at
a predetermined angle. Example: for 90° angular torque
the union is tightened an additional % turn after the
given tightening torque has been achieved.

Lock nuts

Dismantled lock nuts should not be reused but
replaced with new ones, since the locking properties
become inferior or non existent after multiple use. For
lock nuts with plastic inserts, e.g. Nylock®, the tight-
ening torque indicated in the table should be reduced if
the Nylock® nut has the same nut height as a standard
solid metal hex nut. The tightening torque is reduced
by 25 % for bolt sizes of 8 mm or more. For Nylock®
nuts with higher nut size, where the solid metal thread
is the same height as a standard hex nut, the tight-
ening torque as per the table is applicable,
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Strength classes

Nuts and bolts are divided into different strength
classes. Their classification is indicated on the bolt
head. A high number on the marking represents a
stronger material, e.g. a bolt marked 10-9 is stronger
than a bolt marked 8-8B. It is therefore important when
a bolt union is dismantled to return the bolts to their
original positions. See the spare parts catalogue when
replacing bolts to ensure that the correct version is
used.

Sealant

A number of different types of sealant and locking
fluids are used on the engine. The sealant has diffe-
rent properties for different union strengths, tempera-
ture ranges, resistance to oil and chemicals, and for
the different materials and slot sizes in the engine.

It is therefore important to use the correct type of
sealant and locking fluid for those unions that require
them, in order to ensure satisfactory service work.

The Workshop Manual indicates in the relevant
chapters the compounds used when the engines were
manufactured.

The same compound, or a compound with equivalent
properties but of other manufacture, should be used
during the service work.

When using sealant and locking fluids it is important
that the surfaces are free from oil, grease, paint and
anti-rust agent, and that they are dry.

Always follow the manufacturer's instructions
conhcerning application temperature and hardening
times etc. for the product.

Two basic types of sealant are used on the engine,
characterised by:

RTV compound {Room Temperature Vulcanising).
Often used together with gaskets, e.g. sealing of
gasket joints or applied on gaskets. RTV compound is
clearly visible when the part has been dismantled, and
old ATV compound must be removed before the union
is sealed again.

The following RTV compounds are mentioned in the
Workshop Manual:

Loctite® 574, Permatex® No. 3, and Permatex® No.
77. Olid sealant is removed with denatured spirit.

Anaerobic compounds. These compounds harden on
the absence of air. The compound is used when two
solid parts, e.g. cast components, are fitted together
without a gasket. A common application is also to
secure and seal plugs, thread on studs, cocks, and oi
pressure sensors etc. Hardened anaerobic compound
is transparent and therefore the compounds are dyed
to make them visible. Hardened anaerobic compounds
are very resistant to solvents and oid compound
cannot be removed. Before refitting they are carefully
degreased, after which new sealfant is applied.

The foliowing anaerobic compounds are mentloned in
the Workshop Manual: Loctite® 572 (white coloured)
and Loctite® 241 (blue).

NOTE! LoctileQ is a registered trademark for Loctite Corpora-
tion. PermatexQ is a registered trademark for Permatex Corpo-
ration.
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Positioning of engine plates

The engine is supplied with two engine plates, of

which one is mounted on the cylinder block as per

figure.

The other plate is supplied separately so that it can be
mounted at a suitable place in relation to the engine.

1 ]’ __Vvoivo PENTA °
2 ENGINE MODEL XXX
~Lspec.no. XXAXXX
3 ———TSERIAL NO., XEXXAXXENX
4 —hhoat tan kwinp | XXX
g ————]th fan kW/hp KHXIAXX
SPEED AT RATED XXXX
6 | POWER rpm
PRELIFT mmAL TIMING] X, XX, XPX2X. %"
. P MADE N SWEDEN __ 3826077 _ O |

Engine designation
Product number
Serial number

Max. revs

Nomkwh-

Engine power, net (without fan)
Engine power, net (with fan)

Stroke position / injection angle (BTDC)

51211

MEZE <O Do w~0OZ>» o

Turbo charged

Air-to-air, aftercooler
Water-to-air, aftercooler

Diesel engine

Swept volume, litres
Generation

Version

Stationary engine (Power Pac)
Gen Set Engine

Engine for stationary and mobile operation
Mobile engine

Engine with emission control



Technical Data

General

Typedesignation ... e, TADT30G, TAD730P, TAD730V, TAD740GE, TAD741GE
TWD710G, TWD710P, TWD710V, TWD740GE

In-line, four-stroke diesel engine with direct injection

Turbo charged, air-to-air cooling of charge air (TAD}

Turbo charged, water-to-air coolmg of the charge air (TWD)
Number of cylinders ... RO -~ &
Swept volume, TAD74OG/TWDT4OGE 7.28 L (1.92 US gals.) TAD741GE
Swept volume , TAD730G/P/V, TWD71OG/PN . 6.73 L (1.78 US gals.}

Firing sequence . 1-5-3-6-2-4
Direction of rotatlon (seen irom front) ... Clockwise
Cylinder diameter, TAD74OG/TWDT40GE ............... wee 107.00 mm (4.2126") TAD741GE
Cylinder diameter, TAD730G/P/V, TWD710G/P/V ....... e 10477 mm (4.1248")
Stroke length, TAD740G/TWD740GE ..........ccovvvveee . 135 mm (5.31") TAD741GE
Stroke length, TAD730G/P/NV, TWD710G/P/V ....... 130 mm {(5.12%}
Compression ratic, TAD730G/P/V ......cceoevevvenen. . 15,61
TWDTZI0G/PIV ...t ee e 14.5:1

TAD740G/TWDT40GE ..., 17,201
Compression pressure at start engine speed................ccvvvveeennn. 2300 kPa (333.6 Ibfin2) TAD741GE 19,5:1

Weight, dry:
TAD730G/TAD740G, engine only .........cccorveveinvvriviivnnrnienienn 901 kg (1986 Ib) TAD741GE
TAD730P/V, engine only ... et ennrerenrere e B76 KG (1931 b}
TWD710G/TWD740GE, englne only.... 795 kg (1753 Ib)
TWD710P/V, engine only... 770 kg (1698 Ib)
Idle speed, low (approx.), TAD?SOG ....... 1300 mpm
TAD730P/V .... 600 pm
TWD710G ..... oo 1300 rpm
TWDTI0P/V et 600 rpm

Performance

MaX. POWBF ..oorn vt vrires it s sms s e sr et n b ains See relevant engine diagram
MaX. BOMUE ottt e e e See relevant engine diagram

Electrical system

Voltage and Iype ... 284 W, iNSUlAted from earth
Alternator:

AMPETAGE «..coeeveeererereererireeeerrr e e s sesnesreserneernessemeenenniees OO A

VORAGE ..o s 28V

POWET ..o ssssssessnsssmsssessnennss 1700 W

ManUfECIUre ........c.coovniiiiii i e VBIEO
Battery capacily'

max. . S USRUSRUSRURE- 6 g I = I -1, |

min. at > +5°C (41 F) - e 2 X 88 Ah

Battery electrolyte density at +25°C (77°F)
fully charged battery oo 1,28 g/fom® (0.0462 Ib/in?)
battery recharged at.. ererrerrene e ne e e nnennesnemeenceneeneeneenene .24 QfCME (0.0448 10/in%)

Starter motor:
YD oo err st sre e esse e srnnnernenneneenes OSCH 5.4 KW/24V
Starter element ... s 24V
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Short block

Cylinder head

LI, 21 2SSOSR
Length .........
Width ............
HEIGNT oot seeeesameeeeenen

Flame edge groove*

3-cylinder head

421 mm (16.57")

233 mm (9.17%)
109.0-109.5 mm
{4.281-4.311")

2.8 (+0.1 2 -0.2) mm
(0.110 (+0.004 & -0.008)")

* Must only be machined with tool 9996842,

Cyilinder head bolts

Number/cylinder head .......c..oceeeceevne
Thread size ............
Length _.......

Cylinder block

Length ..

Height, upper block plane - crankshaft
centre {A) min, .
Height, lower block plane crankshaﬂ
centre (B) ...t

20
M1t
150 mm (5.90%}

859 mm (33.82"%)
403 mm (15.87")

80 mm (3.54")

D
N

Cylinderliners

Type...
Height, totaf .

Height, total, TAD?4OGITWD74OGE
Cylinder diameter (no oversize) ...
Cylinder diameter {no oversize).
TAD740G/TWDT740GE .........coceeeceeeeee
Step height over block plane .............

Step height over block plane,
TAD740G/TWD740GE ..o

Max. difference between 1, 2, 3 and
4,5, 6 o

20202

Woet, replaceable
259.7 mm (10.224%)
256.8 mm (10.110")
104.77 mm (4.1248")

167.00 mm (4.2126")
0.38-0.43 mm
(0.0150-0.0169"}

0.13-0.18 mm
(0.0051-0.0071%)

0.02 mm {0.0008")

0,38~0,43mm

10

86020203

Pistons, TAD730/TAD740

Haight, total ..
Centre, gudgeon pms - top ol p|ston

Number of ring grooves .........c.ceceeeiniees
Front marking ......ccocovivncrieneccesseee e

Combustion chamber (piston ball)
Diameter TAD730 .. S
Diameter TAD740 .. .
Depth TAD 730 ... eenecemene

Depth TAD740/TAD741GE ...............cc...
Piston height over block plane
Diam. TADT7471 ..o e

Piston rings

134.45 mm (5.2933")
88.40-88.50 mm
(3.4B03-3.4842%)

3

Arrow facing forward

67.00 mm (2.6378"}
73.00 mm (2.8740%)
23.9-24.1 mm
{0.941~0.949")

20 mm {0.79")

max. 0.70 mm (0.0276")
69.0 (2.718")

TAD730/TAD740/TAD741GE

Compression rings

Number ..
Top compresswn rmg, molybdenum
coated, height TAD730 .. .

Top comprassion ring, molybdenum
coated, height TAD740/TAD741GE .......

2 compression ring, chromium-plated
twist ring, haight TAD730 .....ceoeeveeeeeee

2™ compression ring, chromium-plated
twist ring, height TAD740/TAD741GE ...

Piston nng gap measured in rHng
opening...

Qll rings

NUMDBET ..o rei e e
Height ..o

Piston ring gap measured in ring
opening ...

Gudgeon pins

Length .. o
Ctearance gudgeon p|n - bushmg
TAD730 ..

Clearance gudgeon pin — bushmg
TAD740/TAD741GE ..

Gudgeon pin diameter, standard
TAD730 oot

Gudgeon pin diameter, standard
TAD7A0/TAD7A1GE ..ot

Gudgeon pin hole diameter in piston
TAD730/TADTATIGE oo

Gudgeon pin hole diameter in piston
TADTAQTADTAIGE v

2

2.478-2.500 mm
(0.09756-0.09842")

0.30~0.50 mm
(0.0118-0.0197")

3.308-3.330 mm
(0.13024-0.13110")

0.60-0.80 mm
{0.0236-0.0315")

0.30 mm {(0.0118")

1

3.978~4.000 mm
{0.15661-0.15748")

0.30 mm (0.0118%)

77.300 mm (3.04330")

0.016-0.024 mm
(0.00062-0.00094%)

0.020-0.030 mm
{0.00079-0.00118")

45.000-45.004 mm
(1.77165-1.77181")

46.996-47.000 mm
(1.85023-1.85039")

45.000-45.008 mm
(1.77165-1.77196")

47.005-47.012 mm
{1.85058-1.85086")
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Pistons, TWD710/TWD740

Height, total ..
Centre, gudgeon pms - top of plston

Number of ring grooves ....................
Front marking...............ccoiinimniniecans

Combustion chamber (piston ball)

Diameter TWD710 ..
Diameter TWD740.
Depth TWD710 ..
Depth TWD740 ......
Piston height over brock plane

134.45 mm (5.2933")
88.40-88.50 mm
(3.4803-3.4842")

3

Arrow facing forward

65.00 mm (2.5580")
73.00 mm (2.8740")
22.9 mm (0.902")

20 mm (0.79")

max. 0.70 mm {0.0276")

Piston rings TWD710/TWD740

Compression rings

Number ..
Top compressuon r1ng, molybdenum
coatad, height TWD710 ..
Top compression ring, molybdenum
coated, height TWD740 ..

2m compression ring, chromium-piated
twist ring, height TWD710 ... ocne.

2 compression ting, chromium-plated
twist ring, height TWD740 ......oeeveenene,

Piston ring gap measured in ring
[oT o= oo S

Oil rings

NUMDBBT ...oeciieciiinncnaminrearineninie
Height ...

Piston ring gap measured in ring
OPBNING -

Gudgeon pins

Clearance gudgeon pin — bushing
TWOD710 .. rven e m e enen

Clearance gudgeon pin — bushing
TWD740 ..

Gudgeon pin diameter, standard

Gudgeon pin diameter, standard

Gudgeon pin hole diameter in piston

Gudgeocn pin hole diameter in piston

2
3.00 mm (0.1181"}

0.30-0.50 mm
(0.0118-0.0197")

2.478-2.490 mm
(0.09756-0.09803%)

0.60-0.80 mm
(0.0236—-0.0315%)

0.30-0.50 mm
(0.0118-0.0187"}

1
3.978-3.999 mm
(0.15661-0.15744")

0.30-0.55 mm
(0.0118-0.0216%)

0.016~0.024 mm
(0.00063-0.00094")

0.020-0.030 mm
(0.00079-0.00118")

45.000-45.004 mm
(1.77165-1.77181%)

46.996—47.000 mm
(1.85023-1.85039")

45.000-45.008 mm
{1.77185-1.77196")

47.005-47.012 mm
(1.85058—-1.85086")

Valve mechanism
Valves, TAD730/TAD740

Disc diameter:
Inlet TAD730.. RO
Inlet TAD740fr AD741 GE
Qutlet TAD730...
Qutlet TAD740/T AD?41 G E

Stem diameter:

INlet TAD730 ...
Inlet TAD740/TAD741GE ...................
Outlet TAD730 ...

Qutlet TAD740/TAD741GE................

Valva seat angle and minimum
measurement tor edge of vaive disc:

Inlet TAD730/ TAD740/TAD7A1GE ..,

Outiet TAD730/TAD740/TAD741GE .

INLET

'1.9 mm Min.

43 mm (1.69")
43 mm (1.69")
37 mm (1.46")
39 mm {1.53")

10.991-11.000 mm
(0.43271-0.43307")
7.965-7.975 mm

{0.31358-0.31398")
10.995-10.997 mm
{0.43287-0.43295")
7.951-7.962 mm

(0.31303-0.31346")

29.5° min. 1.9 mm
(0.075")
44.5° min. 1.4 mm
(0.055")

OUTLET

1.4 mm Min.

Valve seat angle in cylinder head:
Inlet TAD730/TAD740 ..

Outlet TAD730/TAD740 ...

a0°
45°

Valve clearance, cold engine or normal working temperature

mneer O

QUTLET .

0,40 mm
3,55 mm

11
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Valves, TWD710/TWD740

Disc diameter:
Inlet TWD710 ..o 43 mm (1.69")
inlet TWD740 .... 43 mm {1.69%)
Qutlet TWD710 . 37 mm (1.46")

Qutlet TWDT74Q ..o

39 mm (1.53")
Stem diameter:
Inlet TWD710 e eeieecreeeee. 10.882-11.000 mm
(0.43236—0.43307")
Inlet TWD740 ....ccocoeieeivervevcrinn e, 7.965—7.975 mm
(0.31358-0.231398")
Qutlet TWD?10 ..o 10.850-10.968 mm
(0.43110-0.43181")
Outlet TWD710 ..o 7.951-7.862 mm
(0.31303-0.31346")

Valve seat angle and minimum
measurement for adge of valve disc:

Inlet .. 29.5° mini. 2.0 mm {0.08"%)
Oullet 44.5° mini. 1.0 mm (0.04"%)
Valve seat angle in cylmder head
Inlet .. STV RRUIISII - | i
Outlel 45°
OUTLET

1,0mm

Valve clearance, coid engine or normal
working temperature
Inlet ... - [
Outlet ...

0.40 mm (0.0157%)
0.55 mm (0.0216")

INLET (O 0,40 mm

Valve seats, TAD730/TAD740

Quter diameter {(measurement A)

Standard:
Inlet TAD730 .......ccoeec... 44 56444 580 mm
(1.75448-1.75513")
Inlet TAD740 .........ccocvuveneeen 46.08 mm (1.8142%)

Outlet TAD730 oo 44.056-44.082 mm
(1.73448-1.73551%)

Outlet TAD740 ... 42,07 mm (1.6563%)

12

Qversize:

It TADT30 e

INet TAD740 ...
Outlet TAD730 ..o

Qutiet TAD740.......coocriccnrire e

Height {measurement B):
Inlet TAD730 .....cooveeneere

Inlet TAD740...............

OUHEE TADT30 rrooerosemsesss e

Outlet TADT40 o

44.764-44.780 mm
(1.76236-1.76299")
46.28 mm {1.8220%)
44.256—44.282 mm
{1.74236-1.74338")
42.27 mm {1.6642")

7.8-7.9 mm
(0.307-0.311")
8.15 mm (0.3209")
9.7-9.8 mm
{0.382-0.386")
8.65 mm {0.3406")

B] 7

Position of valve seats, TAD730/TAD740/

TAD741GE

Diameter (measurement C), standard:
Inlet TAD730 ... oot

Inlet TAD740/TAD741GE ..................
Outlet TADT730 ..o
Qutiet TAD740/TAD7MGE ......ccocen.c

Diameter (rneasuremem C) oversize:

Inlet TAD730 ..

intet TAD740/TAD741GE ........cocoomune
Outlet TAD730 ..o

Outlet TAD740/TAD741GE ................

Depth (measurement D);

INfat TADT30 ..o
Inlet TAD740/TAD741GE .......ccoeoceeer
Outlet TAD730 .o cicerenee
Outlet TAD740/TAD7AGE ................

Bottom radius of seat (measurement R):
Irlet TADZ30 ....cocvncee s

Inlat TAD740/TAD741GE ...........ccnnu.e
Outlet TADT30 ...

Outlet TAD730/TAD741GE .........cccccvunne

Measurement valve disc — cylinder
head plane:

INIGL .o
[T U

44.500-44.525 mm
(1.75196-1.75295")
46.000—46.025 mm
(1.81102-1.81200")
44.000-44.025 mm
(1.73228-1.73326")
42.000-42.025 mm
(1.65354—1.65452")

44.700-44.725 mm
(1.75984-1.76082")
46.200-46.225 mm
(1.81890—1.81988")
44.200-44.225 mm
(1.74015-1.74114")
42.200-42.225 mm
(1.66141-1.66240%)

10.00~10.10 mm
(0.3937-0.3976")
9.95-10.05 mm
(0.3917-0.3957")
10.00-10.10 mm
(0.3937-0.3976"}
9.80-9.90 mm
(0.3858-0.3898")

0.40-0.70 mm
(0.0157-0.0276"}
0.5 mm (0.0197°}
0.40-0.70 mm
(0.0157-0.0276")
0.5 mm {0.0197")

0 £0.2 mm {0 +0.0079")
0 £0.2 mm (0 £0.0079%)

Z
7

A\

.
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Valve seats, TWD710/TWD740

Quter diameter (measurement A)
Standard:

Inlet TWD710 ... vemeees

Inlet TWDT740 ..o

Outlet TWD710 ..o

Outlet TWD740 ...,
Oversize:

et TWD710 i,

INlet TWDTI0 e raerens

Qutlet TWDB710 .

Gutlet TWD710 ..,
Height {measurement B):

INfet TWDT10 ..o

INlet TWD740 (..o

Outlet TWD710 ..ol

Qutlet TWD740 ..o

46.064—46.080 mm
{1.81354-1.81419")
46.08 mm (1.842%)
44.056—44.092 mm
(1.73440-1.73590")
42.07 mm (1.6563")

46.264-46.280 mm
{1.82141-1.82204")
46.28 mm (1.8220")
44.256-44.282 mm
{1.74236-1.74338")
42.27 mm (1.6642")

6.1-6.2 mm
(0.240-0.244")
8.15 mm (0.3209")
8.8-9.0 mm
{0.346-0.354")
8.66 mm (0.340")

v

7

.

Position of valve seats, TWD710/TWD740

Diameter {measurement C), standard:
Nlst TWD710 . evees

inlet TWD740 ..o,
Qutlat TWD710 ...
Qutlet TWDT740 ...

Diameter (measurement C), oversize:
Inlet TWD710 .

Inlet TWD740 ...
QOutlet TWD710 .o
QOutlet TWD740 ..o

Depth {measurement D):
Intet TWD710 .o

Inlet TWDT740 ..o
Outlet TWD710 ..o

Qutlet TWD740 ...

Bottom radius of seat (measurement R):

Inlet TWD710 v

Inlet TWD740 .o
Outlet TWD710 .o,

Cutlet TWD740 ...

46.000-46.025 mm
{1.81102-1.81200")
46.000—46.025 mm
(1.81102-1.81200%)
44.000—44.025 mm
(1.73228-1.73326")
42.000-42.225 mm
(1.65354—1.65452")

48.200—46.225 mm
(1.81890-1.81988")
46.200-46.225mm

(1.81890-1.81988"%)
44.200-44.225 mm
(1.74015-1.74114")
42.200~-42.225 mm
{1.66141-1.66240")

9.995-10.050 mm
{0.39350-0.39567")
9.95-10.05 mm
{0.3917-0.3957")
9.800-9.900 mm
(0.38582--0.38976")
9.80-9.90 mm
(0.3858-0.3898")

0.40-0.70 mm
(0.0157-0.0276")
0.5 mm {0.0197")
0.40-0.70 mm
(0.0157-~0.0278")
0.5 mm (0.0197%)

Measurement valve disc — cylmder head plane:

Injet ..
Oullet

2.0-2.4 mm
1.0-1.4 mm

N
L2

Z

Valve guides
Length:

INet TWD710 ...

Inlet TWD740 ..
Qutlet TWD710 ...

OUHEY TWDT40 .o

Inner diameter:

Inlet TWD7140 e
Inlet TWD740 ..o

Outlet TWDZ10 oo

Outlet TWD740 ..

Height over cylmder head sprmg plane:

Inlet TWD710 ..
Inlet TWD740 ......
Qutlet TWD710 ..
Qutlet TWD740 ..

Clearance valve guude gulde

Inlet TWD710 ..

Inlet TWDZ40 .......oovvenrvcrriersririnnren
Outlet TWD710 ..o

Qutlet TWD740 .....coocnriivirimniesnnnnns

AN

66 mm {2.60")
64.5 mm (2.539")
66 mm (2.60")

11.032-11.050 mm
(0.43433-0.43504")
8.000--8.015 mm

(0.31496-0.31555")
11.032-11.050 mm
(0.43433-0.43504%)

22 mm {0.87")
19.5 mm (0.768")
22 mm (0.87")

0.032-0.068 mm
(0.00126-0.00268")
0.025-0.050 mm
(0.00098-0.00197")
0.048-0.084 mm
(0.00189-0.00331")
0.038-0.064 mm
(0.00150-0.00252")

13
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Valve springs

Outer valve springs

Length, unloaded ........ccccoceenieeenmeeenes

Loaded with 250-330 N

(2533 kPa) (56.2-74.2 Ibf) .....covriverenne

Inner valve springs

Length, unloaded ...................ccoveereariin

Loaded with 90-150 N

(9-15 kPa) (20.2-33.7 Ibf) .......ocrremne

Camshaft

Drive .. .
Number ot bearmgs

Diameter, front beanng jOL-II’naI -
2™ bearing journal ...........
3™ bearing journal ..............
4% bearing journal ...............n.
5™ bearing journal ..........c......
6" bearing journal .................
7™ bearing journal ................

Axial clearance ...........corecceenniiinns

Radial clearancs ...........coeveecverererinanas

From engine No. xxxx/97293

Diameter, front bearing joumal..............
2™ bearing journal .................
3 bearing journal .................
4" bearing journal ................
5" bearing journal .........ceeeee
6" bearing journal .................
7" bearing journal ...........c.....
Axial Clearante ... e e

Radial Clearance .........eiiceccerecceianns

inspection of camshaft setting (cold
engine and valve clearance = 0)
The Intet valve tor cylinder No. 1

should at flywheel posmon 10° after

TDC have opened ...

14

64.1 mm (2.542")

486 mm (1.913")

60.1 mm (2.366")

44.6 mm (1.756")

Gear

7

68.996-69.015 mm
{2.71637-2.71712")
66.621-66.640 mm
(2.62287-2.62361")
64.223-64.252 mm
{2.52846-2.52960")
63.446—63.465 mm
(2.49787-2.49862")
61.058-61.077 mm
(2.40385-2.40480%)
60.271--60.290 mm
(2.37287-2.37362")
56.296-56.315 mm
(2.21637-2.21712")
0.05-0.13 mm
(0.0020-0.0051%)
0.03-0.08 mm
(0.0012-0.0031")

668.985~69.015 mm
(2.71594-2,71712")
68.420-68.450 mm
(2.69370-2.69488")
67.835-67.865 mm
(2.67067-2.67184")
67.235-67.265 mm
(2.864704-2.64822"}
66.610-66.640 mm
(2.62243-2.62361")
66.010-66.040 mm
(2.59881-2.59999")
56.285-56.315 mm
(2.21594-2.21712")
0.05-0.13 mm
(0.0020-0.0051")
0.035-0.079 mm
(0.00138-0.00311%)

3.0+0.25 mm
{0.118+0.0088")

Camshaft bearings

Diameter, front bearing .........c.covuvecenee
2 BOANNG -..vcreerererereceeserenes
37 beariNg ..o eeereneereens
4™ BRArING .ceeveeee e
B bearing .....cccooveeee e
6™ DeAriNg ......c.ovre v

il <1-: 412 T

From engine No. xxxx/97293

Diameter, front bearing ...........c..ccoeveeeane
Pl 1T 11111 U
il oT-T- T4 1T« (RN
4™ BEARING oo
5" BBAMNNG ..o ce e eeeererereeneeans
6% Dearing ...cece e

7 BRAMNG .. veee e reer s

Timing gears

Number of teeth:

Driva gear to servo pump (1) ..
Drive gear to compressor (2)_.
Camshaft gear (3) ...
Intermediate gear (4)

Drive gear to injection pump (5) .................

Drive gear to coolant pump (6).
Crankshatt gear (7} ...
Intermediate gear to 0|I pump (B)
Drive gear to oil pump (9) ...

69.050-69.075 mm
(2.71850—2.71948")
86.675—66.700 mm
(2.62500-2.62598")
64.287-64.312 mm
(2.53098-2.53196")
63.500-63.525 mm
(2.49999-2.50098")
61.112-61.137 mm
(2.40598-2.40696"}
60.325-60.350 mm
(2.37499-2.37598")
56.350-56.375 mm
{2.21850-2.21948")

69.050-69.075 mm
(2.71850-2.71948")
68.485-68.510 mm
(2.69625—-2.69724")
67.900-67.925 mm
(2.67322-2.67420")
67.300-67.325 mm
(2.64960-2.65058")
68.675-66.700 mm
(2.62499-2.62598")
66.075-66.100 mm
{2.60137-2.60235")
56.350-56.375 mm
(2.21850-2.21948")
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Crank action

Crankshaft
Length ..

From engme No. xxxx197293

Length ..
Crankshaft axtal clearance

Main bearing, radial clearance...............

The crankshaft is nitrocarburised.

Note: A nitrocarburised crankshaft can only be surface ground to
max. 2 undersizes, otherwise it must be nitrocarburised again.

Main bearing journals

Diameter (@), standard ......................
undersize 0.25 mm (0.0098") ...

0.50 mm (0.0197%) ...

0.75 mm (0.0295") ....

1.00 mm {0.0394"%) ...

1.26 mm {0.0492") ....

From engine No. xxox/97293

Diameter (&). standard ........cccooeeveceee
undersize 0.25 mm {(0.0088") ....

0.50 mm {(0.0197%) ....

0.75 mm (0.0295") ....

1.00 mm (0.0394") ...

1.25 mm (0.0482") ...

950 mm {37.40%)

1013 mm (39.88")
0.068—0.268 mm
(0.00268~0.01055")
0.065-0.119 mm
(0.00256-0.00468")

82.535-82.550 mm
{3.24940-3.24999")
82.281-82.296 mm
{3.23940-3.23999")
82.027-82.042 mm
(3.22940--3.22999")
81.773-81.788 mm
(3.21840-3.21999")
81.519-81.534 mm
(3.20940-3.20999")
B81.265-81.280 mm
(3.19940-3.1995%)

90.528-90.550 mm
(3.56408-3.56495")
90.274~90.296 mm
(3.55408-3.55495")
90.020-90.042 mm
(3.54408-3.54495")
89.766-89.788 mm
(3.53408-3.53495")
89.512-89.534 mm
(3.52408-3.52495")
89.258-89.280 mm
(3.51408-3.51495")

Width, axial beanng ;ournal (A)
standard ..

Qversize:
0.2 mm (0.008%)

(axial bearing 0.1 mm (0.004%) ........

0.4 mm (0.002")

(axial bearing 0.2 mm (0.008")) ........

0.6 mm (0.024")

(axial bearing 0.3 mm (0.012%) ........

Hole fillet radius (R) ..o e

45.975-46.025 mm
{1.81003-1.81200")

46.17546.225 mm
{1.81791-1.81988")

46.375-46.425 mm
(1.82578-1.82775")

46.575-46.625 mm
(1.83366~-1.83562")
3.75-4.0 mm
{0.1476-0.1575")

Thrust washers (axial bearings)

Width (B}, standard ...
oversize 0.1 mm (0.004") ........
0.2 mm (0.008%) ........

0.3 mm (0.012% ........

Main bearing shells

Type ...
Thackness (D) slandard
oversize

0.25 mm (0.0098" ...
0.50 mm {0.0197") ....
0.75 mm {0.0295") ....
1.00 mm (0.0394" ....
1.25 mm {0.0492%) ....

2.312-2.362 mm
{0.09102-0.09299")
2.412-2.462 mm
(0.09496-0.09683")
2.512-2.562 mm
(0.09890-0.10087")
2.612-2.662 mm
(0.10283-0.10480")

Amovible

2.931 mm {0.11539")
3.058 mm {(0.12039")
3.185 mm (0.12539")
3.312 mm (0.13039")
3.43% mm {0.13539")
3.566 mm (0.14039")

15
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26020217

Big end bearing journals

Diameter (@), standard ...
undersize 0.25 mm (0.0098%) ....

0.50 mm (0.0197") ...

0.75 mm (0.0285") ...

1.00 mm (0.0394") ....

1.25 mm {0.0492") ....

Width (A) big end bearing journal ..........

Hole fillet radius (R} ........ococeiviicireccernns

Big end bearing shells

Thickness (C),standard ........................
oversize (.25 mm (0.0098") ....

0.50 mm (0.0197") ....

0.75 mm (0.0295") ...

1.00 mm (0.0394%) ...

1.25 mm (0.0492") ...

16

68.837—69.850 mm
(2.74948-2.74999")
69.583-69.596 mm
(2.73948-2.73999")
69.329-69.342 mm
{2.72948-2.72999")
69.075-69.088 mm
(2.71948-2.71999")
68.821-68.834 mm
(2.70948~2.70999")
68.567—68.580 mm
(2.69948-2.69999")
43.900-44.000 mm
(1.72834—-1.73228")
3.75-4.0 mm
(0.1476-0.1575")

1.908 mm (0.07512")
2.035 mm (0.08012")
2.162 mm (0.08512")
2,289 mm (0,09012")
2.416 mm (0.09512")
2.543 mm (0.10012")

Connecting rods

Length, centre — centre (E) ........ccee
Marking:

Connecting rod and cap ....
“FRONT” on shaft, facing...........cceveeun.
Gudgeon pin’s internal diameter {G) .....

Axial clearance, connecting rod —
crankshaft ...........cccviveiieeen,
Radial clearance, big end ............ccoveeune

Flywheel, fitted

Max. permitted axial runout
measured radius 150 mm ............c...o....
Gear ring on flywheel ...............

Flywheel casing, fitted

Max. permitted axial runout for rear
maling plane, flywheel casing ................
Max. permitted radial runout inner
guide edge, flywheel casing..................

230 mm (9.06")
1to6

Forward

45.020-45 024 mm
{1.77244—1.77260")

0.250 mm (0.00984%)
0.087 mm {0.00342"}

0,15 mm (0.0059*)
140 teeth

0.15 mm (0.0059")

0.25 mm (0.0098)
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Lubricating system

Lubricating system, general
Oil capacity:

1Tt A 117= O U

excl. filter ..........

Difference between MIN — MAX .......c...rrwwrrermeremrrmsmim
Qil change iNterval ... e e

Oil pressure:

OPErating SPeed ..o et e e
PdIE MM e e e

QOil temperature:
normal .....
max. ........

Oil fIRer, MBSN SIZO ...ooveieeece et e s s e

Lubricanting oil, engine

Qilgrade

VDS-2 and ACEA: E7?
VDS-2 and ACEA: E5 #
VDS-2 and Global DHD-1 2
VDS-2 and AP1: Cl-4 2
VDS-2 and AP CH-4 2

vDS-3 400 h/ 12 months

200h/ 12 months [100 h/ 12 months

29 L (7.66 US gals.)
24 L (6.34 US gals))
8L (2.11 US gals.)
See manual

250-550 kPa (36.3-79.8 Ib/in?)
150 kPa (21.8 ib/in?)

110°C (230°F)
120°C (248°F)
0.040 mm (0.00157")

VDS and ACEA: E3?

300 h/ 12 months

150 h/ 12 months

75 h/ 12 months

ACEA: E7, ES5, E4
API: Cl-4, CH-4, CG-4

150 h/ 12 months

75 h/ 12 months

40 h/ 12 months

—1o“cESAE 20W/30 ,%

|
|
i
f
i
;
1
g

The viscosity is selected as per the table below.
Temperatures refer to stable outdoor temperaturas.

* Refers to synthetic or semi-synthetic oil.

17
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Lubricating oil pump

TYPE o
Number of teeth:

Lo [0 T T | U S SO
intermediate gBAT.......c.ociivrriii v s e e

Diameter:

intermediate gear joumal ...
bushing, intermediate gear............covicnnr e

Axial clearance:
PUMP QEAr ...
intermediate gear.................

Distance drive gear — oil housing bracket ..............coccinrnccvnins

Oil filter

DY PSS oottt et e e bae s e e b e san e s e as et e earn
FUILTIOW Lo e em s et sr e e e e ress sk e s seen s st e s
MESH SIZE oeeeeeieci et crtee e err s a e et an e e e erns s e eee s s

Gear

27
48

63.99 mm (2.5193%)
64.05 mm (2.5216")

0.07-0.15 mm {0.0028-0.0059")
0.10-0.18 mm (0.0032--0.0071")
1.0~1.5 mm (0.0393-0.0590")

1
1
0.04 mm (0.0016%)

B Al| C

Qil valves

A. Overflow valve:

e Iength
(1T 0] [aF: Te [T« OO OO OO OV ST U U
[0adEd (MAX.} ...eoceiervrecir e e e rrres e e s nre s et sne i

B. Piston cooling valve:
MAFKING: ot et

C. Reducing valve:

marking. TWD710/TWD740 ... ceeeans
TAD730/TAD740/TAD741GE ..o,

D. Bypass valve for piston cooling,
TAD?730G/P/V only:

MATKING -t s e s e ars s s ma

18

Compression spring

66.8 mm (2.709")
30.0 mm (1.181%)

White

Black
Yellow
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Fuel system

1)
‘ S4100102
The fuel should as a minimum comply with national and international
standards for market fuel, e.9.
EN 590 {with nationally adjusted environmantal and temperature requirements).
ASTMD D 975 No. 1-D and 2-D
JIS KK 2204
Sulphur content: As per applicable legislation in resp. country.

There are significant variations in the specifications for commercial fusl, which influence engine power and fuel consumption. The
reported engine powers are measured with fuel as per SO 3046 with a lowest calorie value of 42700 kJ/kg and a density of 840 g/L +
15° C. (59°F).

Feed pump

Type .. . v s FPIKG 24 P 200
Pressure Ieed pump .. 150 kPa (21.8 Ib/in?)
Max. induction helght petrrrnrrr e nsrns s snsrnessmnerenennnnes 2.0 M1 (6,152 ft)

Injection pump
Manufacture, type:

TAD730G .. v B0SCH PESP 120A 300 RS3315
TAD74OG!TWD740GEITAD741GE ... Bosch PES6P 120B 300 RS3393
TADTZ30P/V .ot eec e eers e secseevessses e e e B0SCh PEGP 120A 320 RS3206
TWD710G Bosch PE6P 120A 320 RS3189 ou
Bosch PESP 120A 300 RS3075 (avec GAC)

TWD710P/V .. S st B0SCHh PESP 120A 320 RS3189

Regulator, manufacture. type
TADTZ30G ..o et electronic/GAC

TAD740G/TWD740GE/TAD741GE ... electronic/GAC 175
TWD710G .. .o RSV 650750 P4A421 alt. GAC
TAD?BOPN et e ne s enerme e smnne e s serresirneneeneneene ROV 250—1100 P1A560
TWDTAOPIV e nmeresrensnnnesnnensenens - ROV 250-900 P1A

Pump element, diameter: .................. 12 mm {0.04")
Timing: TAD741GE (1800 rpm) ... 9°+ 0.5°BTDC

TAD740GE (1500 rpm) .......coocevvnarans e 1072 0.5° BTDC
TAD740GE (1800 IPM} .evvirreriimmrinsoree et et ce et e s 12° + 0.5° BTDC
TWD7A0GE ..o e 10° = 0.5° BTDC
TWD710G/P/V . e 110 2 0.5° BTDC

Lift from basic curcle (stroke posmon)
TADT730G ..ot smennsrsmsnmmsnersnnes 309 (+0.08) mm (0.0116 (+0.0002)%)
TADTSOPN ettt re et ettt he e e nne e e oo et en 3.65 (+0.05) mm (0.0120 (+0.0602)")
TWD?1OGIPN et e n 2.65 (+0.05) mm (0.0087 (+0.0002)"}

TAD740G/ TWD740GE/TADZHGE +...r.oocoooorooooorrrros 3.55 (+0.05) mm (0.0116 (+0.0002)")
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Injectors
Designation, nozzle retainer, TAD730G/P/V ...

nozzle retainer, TAD74OG!TWD74OGE/TAD741GE

nozzie retainer, TWD710G/P/V ....ccccvvvvvvrvieennnns

nozzle, TAD730G .............ccoveneee.

NOZZIE, TADZBOPIY 1.oooooooeoos oo oeser s s e
nozzle, TWDT10G/P/V ..o

nozzle, TAD741GE

Marking, compiete injector

Opening pressure, TAD730G/P/V ......

TAD730P/V ...
TAD740G/TWD740GE ...
TWD710G/P/V ..............

TAD741GE ...

TWDZAOGPN oo -
TAD740G/TWD740GE/TAD741GE ..........

Adjusiment pressure, new spring,

TAD730G/P/V ...

TWAD740Gj‘rWDT40GE/TAD741GE

TWD710G/P/V .

Hole diameter: ... ..cccce ittt et e r s e e aee s rara e
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TAD730G ..
TAD?SOPN

TAD740GE/TWD740GE ...
TWD710G/PN oovvroo.....
TADTAIGE oo

KBEL 98 P74
KBEL 98 P74
KBEL 98 P27
DLLA 145 P393
DLLA 145 P382
DLLA 143 P123
DSLA 143 P1099

686
685
3827030
805
3830947

30.0 MPa (306 kp/cm?) (4351.1 Ibfin?)
25.0 MPa (255 kp/cm?) (3625.9 Ib/in?)
29.0 MPa (296 kp/cm?2) (4206.1 Ibfin?)

30.5 (+0.8) MPa (311 (+8) kp/em?) (4423.6 (+116.0) Ibfin?)
29.5 (+0.8) MPa (301 (+8) kp/cm?) (4278.6 (+116.0) Ib/in?)
255 (+0.8) MPa (260 (+8) kp/cm?) (3698.5 (+116.0) Ib/in?)

5 x 0.32 mm (0.00105%)
5 x 0.35 mm {0.00115")
6 x 0.29 mm (0.00095")
4 x 0.38 mm (0.00124")
6 x 0.29 mm (0.00095")
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Cooling system

Type .. .
Pressure valve n cooler opens at
Recommended coolant:

Overpressure, closed
70 kPa (0.7 kp/cm?} (10.1 Ibfin?)

Voivo Penta ethylene glycol or Volvo Penta anticorrosion

agent together with fresh water

Coolant volume, TAD730G/P/V/TAD740GE/TAD741GE:

engine..

engine, lncl standard cooler and hoses

Coolant volume, TWD710G/P/V:
engine..

Thermostat:
marking...
slarts openmg at
fully open at ..

Intake and exhaust system

Turbocharger

Type, TAD730G/PNV ...
TWD710G .. cone
TWD710P (old versmn)

TWDZ710P (new versmn) TWD?1DV

TAD740GE/TAD741GE ..
TWD740GE ...

Lubricating SYSIEM ... s

Charge pressure, TAD730G

1500 rpm
Prime power, kPa (Ib/in?) .........c....... 132 (19.1)
Charge pressure, TAD740GE

1500 rpm
Prime power, kPa (Ib/in?)................. 165 (23.9)
Charge pressure, TAD741GE

1500 rpm
Prime power, kPa (Ib/in?)................ -
Charge pressure, TWD710G

1500 rpm
Prime power, kPa (Ibfin?) ................. 129 (18.7)
Charge pressure, TWD740G

1500 rpm
Continucus power, kPa {Ib/in?) ....... 135 (19.6)
Charge pressure, TAD730P/V

1500 rpm
Continuous power, kPa (Ibfin?) ....... 130 (18.8)
Charge pressure, TAD710P/V

1500 rpm
Continuous power, kPa (Ib/in?) ....... 105 (15.2)

16 litres (4.23 US gals.)
37 litres (9.77 US gals.)

186 litres (4.23 US gals.)

engine, mcl stsndard coo|er and hoses 34 litres (8.98 US gals.)

Blue
75°C (167°F)
88°C (190°F)

Schwitzer 2B 83.27 AHCR/1.00D11
Holsel H2A 8253AB/H16JA8

Holset H1E 8243AB/H16JA8

Holset H2A 8253AB/H16JA8
S200/80H27BECRM/1,0DA7
$200/80H27BEDAM/0,84DA7
Pressure lubricating

1800 rpm
155 (22.5)

1800 rpm
170 (24.6)

1800 rpm
190 (27.5)

1800 rpm
157 (22.8)

1800 rpm
175 (25.4)

1800 rpm 2000 rpm 2200 rpm
150 (21.8) 152 (22.0) 150 (21.8)

1800 rpm 2000 rpm 2200 rpm
127 (18.4) 143 (20.7) 148 (21.5)
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Exhaust system

1500 rpm 1800 rpm 2000 rpm 2200 rpm
Exhaust temperature after turbine wheel (°C) (°F):
TAD730G, prime power ... 558 (1036) 497 (927)
standby power (without fan) ... 596 (1104) 550 (1022)
TAD740GE, prime power ..........cceeevinie. 540 (1004) 525 (977)
slandby power (without fan) ... 485 (905) 465 (869)
TWD710G, prime power .. .. 525 (977) 490 (914)
standby power (wnhout fan) .. 580 (1040) 525 (977)
TWD740GE, prime POWer ..........ccovvimsiriecane 525 (977) 465 (869)
standby power (without fan} .., 540 (1004) 480 (896)
TAD730P/V, continuous power................ 580 (1076) 540 (1004) 540 (1004) 530 (986)
TWD710P/V, continuous power.................. 550 (1022) 520 (968) 500 (932) 510 {950}
TAD741GE, prime power .. 480 (896)
standby power (wnhoul fan) 490 (914)
Max. permitted back-pressure in exhaust pipe
(kPa) (Ib/in®):
TAD730G 5.0 (0.725) 7.0 (1.015)
TAD740GE 10 (1.45) 10 (1.45)
TAD730P/V 5.6 (0.812) 6.6 (0.957) 9.9 (1.438) 12.0 (1.740)
TWD7106G 5.0 (0.725) 7.0 (1.018)
TWD740GE e 10 (1.45) 10 (1.45)
TWD710P/V e, 5.6 (0.812) 8.0 (1.160) 9.9 (1.436) 12.0 (1.740)
TAD741GE 10 (1.45)
TAD730G
1500 rpm 1800 rpm
Max. combustion pressure (MPa) (Ib/m?):
prime power .. e ——— 14.0 (2030.5) 13.8 (2001.5)
TAD740GE
1500 rpm 1800 rpm
Max. combustion prassure (MPa} (Ib/lﬂz):
prime power .. rriereee et 16.0 (2320.6) 155 (2248.1)
TAD730P/V
1800 rpm 2200 rpm
Max. combustion pressure (MPa) (fbf n?):
continuous power... ORI 13.1 (1900.0) 12.0 (1740.4)
TWD710G
1500 rpm 1800 rpm
Max. combustion pressure (MPa) (lblmz):
prime power .. reeeere e 12,6 (1827.5) 12.5 (1813.0)
TWD740GE
1500 rpm 1800 rpm
Max. combustion pressure (MPa) (Ibfin2):
PHME POWET ....vvvviveicireearrrirnsssseesmeernssssssneseessresssnssneessmmsressssrnnnnenes 140 (2030.5) 14.1 (2045.0)
TWDT7T10P/V
1800 rpm 2200 rpm
Max. combustion pressure (MPa} (Ib/in2):
CONLINUOUS POWET ....ocoiiiniimen e st crrnssssss e s s s s e e 12.8 (1856.5) 12.2 (1769.5)
TAD741GE -
1500 rpm 1800 rpm
Max. combustion pressure (MPa) {Ib/in2);
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Wear tolerances

Tha wear tolerances are only applicable for engines:
TAD730G/PN, T WDT10G/P/V (TAD740GE, TWD740GE not
available)

Cylinder liners

Cylindar liners (pistons and piston rings) should be replaced after
0.35 — 0.40 mm {0.0011-0.0013") of wear, or if the oil consumption
is abnormally high.

Crankshaft

Max. permitted ovality on main and big
and bearing journals ...

Max. permitted comcrly en mem and b:g
end bearing journals ... .
Max. axial clearance on crankshaﬂ ......

0.08 ram (0.0003")

0.05 mm {0.0002")
0.40 mm (Q.0013")

Connecting rods

Linearity, max. permitted wear ..............
Distortion, max. deviation on 100 mm
of measured length.........ccccoeeirrevenneren,

0.05 mm {0.0002")

0.10 mm (0.0003")

Valves

Valve stem, max. permitted wear ..........
Max. permitted clearance between valve
stem and valve guide:

0.02 mm {0.0008%)

Inlet 0.33 mm (0.0130%)

Qutlet.. porver 0.38 mm (0.0150%)
The edge of the valve dlsc shou!d be at least:

Inlet .. .. TAD730G/P/V 1.9 mm {0.075")

Outlel .. TAD730G/P/V 1.4 mm {0.055")

Inlet . TWD710G/P/V 2.0 mm {0.079")

.. TWD710G/PV

The valve seat may be ground down until
the distance from the valve disc (new valve)
to the cylinder head plane is max:

Injet ..oooeeeeaeeeeecnneee. TAD730G/P/V
... TAD730G/P/V

1.0 mm {0.039")

0.2 mm (0.008")
0.2 mm (0.008")

Inlet . - TWD710G/P/VY 3.0 mm (0.118%)
Outlet .. TWD710G/PAY 2.0 mm (0.079%)
Camshaft
Max. permitted ovality {with new
bearings) ... 0.05 mm (0.0002")

Bearing, max. permmed wear 0.05 mm (0.0002")
Lift helght min.:

1ML ceeoeeevevcremsresressesesesrsensrerssremssrenenes 7.8 MM (03077

Outlet 8.0 mm (0.315%)
Valve Imer max. permmed radlal
clearance .. 0.08 mm (0.0003")

Tightening torque

Nm ft/ib
Cylinder head (trghtened in four steps)'
First tightening .. et e 30 22
Second tlghtenmg cerrenmrssnseieannss 90 66
Third tightening .. SR * 1] 66
Final tightening (angle trghtenmg) .............. 80°

(see diagram above)

» O», P
|_®

@)
® ©Oe @
Angular tightening

Tightening sequence

Main bearing ............. e 150 210 111 £7
As from engane No xxxx;'097293
step 1. 150 +15 (111 Ibt.h)

step 2, ang{e tlghtenlng 90° +5°

Axial bearing, camshaft .. 65 +7 48 +5
Timing gear casing .. e 3324 24 £3
Drive gear, camshaft ... 6026 44 +4
Drive gear, |njacllon pump,
TAD730G/P/V .. 33124 2443
TWD710GPV e, B0 26 44 +4
Gear, injection pump,
TAD740G, TWD740GE .. 60 £6 44 +4
Intermediate gear bearmg v 9019 66 +7
Bearing block, rocker arm mechamsm 65 +7 48 £5
QOil pan:
gashet with insarted silicon string ........ 1622 12 &1
othar gaskets ... e 24 3 18 £2
{tightening as per separate sequence
see figure below)
Drain plug, oil pan .....ceveccevcceecevecnneee. 80 28 59 +6
Bracket, oil pump............ .. 6527 48 15
Intermadiate gear, oil pump ... 33 24 24 13

Connecting rod

TAD730G/P/, TWD710G/P/V ............. 190 10 140 27

TAD740G, TWD740GE .. o 3545 26 +4
. 90° angular tightening
Flywhee W 190 £10 140 £7
Pulley, crankshait 90 +9 66 +7

140 14 103 +10
260 £25 192 18

Flywheel casing.......
Centre bolt, crankshaft...

Prassure valve retainer, m]echon pump.... 8518 63 27
Nut for attachment yoke, injector ... 50 £5 37 x4
Clamp boit, coupling, m;ectlon pump,
TAD730G/PV ........ 90 +9 66 £7
TAD740G ......... -
TWD710G/PV .... B0x6 44 +4
TWD740GE .......... . —
Pump coupling, companlon flange
TAD730G/P/V .. 62 +5 46 +4
TAD740G ......... -
TWD710G/P/V . 30 +3 22 12
TWD740GE ........ -
Cleaning plugs in cylmcler block 7047 5215
Collector pipe .. 48 £5 35 +4

* Before fitting the bolts drp complately in antirust agent 262036.
The third step is to check the torque.

Tightening sequence, oil pan

B 7 2829 30 31 1 36 353433 32 1
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