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0.1 UPDATE OF RELEASE 01/2001-12 page# page#
Date of the first edition (Release 00) and of the foliowing 4-21 -00 5-53 -
— Releases: 4-22 -00 5-53 -
First edition (Release 00) ..........c.c........ November 2001 4-23 -00 5-53 -
REIEASE 07 oo December 2001 4-24 -00 5-53 -
5-1 - 5-53
0.1.1 INFORMATION ON THE UPDATING OF THE 5-2 5-54 -
MANUAL 5-3 - 6-1
The manual must be updated every time a new “Re- 5-4 - 6-2
lease" is received. 5-5 - 6-3
5-6 6-4
- 5-7 6-5
Insert the pages of the last Release in the manual 5.8 6-6
and eliminate the corresponding obsolete pages
(even if belonging to a previous Release). 5-9 6-7
5-10 6-8
~ ~ AWARNING 5-11 6-9
The failure to update the manual and to eliminate 5-12 6-10
the obsolete pages makes it more difficult to con- 5-13 6-11 -
sult the manual and may lead to the performance 5-14 6-12 -
of incorrect operations on the engine, with serious 5-15 6-13 -
consequences for the safety of the engine, the 5-16 6-14
vehicle and of persons and property. 5-17 - 6-15
5-18 6-16
The manual consists of # 10 sections, for a total amount 5-19 - 6-17
of # 184 pages, as listed below. 5-20 - 6-18
NOTE For the nomenclature of the standard page of g_g; g;g
the manual (and specifically for the definition of the page 5.93 - 6-21
number), see 0.2 (HOW TO CONSULT THE MANUAL). .
5-24 - 6-22
0.1.2 UPDATED MANUAL GENERAL LIST 5-25 - 6-23
5-26 - 6-24
page# Release page# Release 5-297 6-25
0-1 00 oo, 00 2-14 -00 .. 00 5-28 6-26
0-2 -00 i 01 2-15 00, 00 5-28 6-27
0-3 ~00 oo 01 2-16 -00 .. 01 5-28 6-28
0-4 -00 o 01 2-17 -00 ... 01 5-29 6-29
0-5 -00 oo, 00 2-18 -00 .o, 01 5-29 - 6-30
0-6 -00 oo 01 2-19 -00 .. 01 5-29 6-31
0-7 00 oo, 01 2-20-00. . 01 5-29 6-32
0-8 -00 e, 00 2-21 -00 .. 00 5-29 6-33
1-1 00 oo, 00 2-22 -00.enn. 00 5-30 6-34
1-2 00 oo 00 3-1 =00 00 5-31 7-1
1-3 00 s 00 3-2 -00..ine. 00 5-32 7-2
14 -00 e 00 4-1 -00 .. 00 5-33 8-1
1-5 =00 oo 00 4-2 -00.n. 01 5-34 8-2
1-6 -00 o 00 4-3 00, 00 5-35 Q-1
1-7 00 oo, 00 4-4 -00.nn. 00 5-36 0.2
1-8 -00 oo, 00 4-5 -00.nnn. 01 5-37 0.3
1-9 -00 o 01 4-6 <00 .. 01 5-38 0.4
1-10 00 oo 00 4-7 -00 .. 01 5-39 0.5
2-1 00 e 00 4-8 -00.. 01 5-40 6.5
2-2 00 i 00 4-9 -00.ccnns 01 5-41 6.
2-3 4 5-42
2-4 4 5-43 0-8
2-5 4 5-44 6-9
2-6 5-45 6-10
2-6 5-46 -
2-6 5-47 -
2-7 5-48
2-8 5-49
2-9 5-49
2-10 - 5-49
2-11 - 5-50 -
2-12 - 5-51 -
2-13 - 5-52 -00

Release 01/2001-12 aprilia -3-00
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0.2 HOW TO CONSULT THE MANUAL

O,

[11]

' GENERAL INFORMATION

O

1.15 PLACING THE VEHICLE ON THE
SUPPORT STAND

1.15.1 ASSEMBLING THE PINS FOR THE REAR
SUPPORT STAND

NOTE Have the special tool B& available:

— aprilia part# 8705021 (rear support stand with appro-
priate pins).

# Place the vehicle on the stand.

o % Place the pin (1) on the appropriate seat on the
swinging arm.

o % Screw and tighten the screw (2) in the appropriate
threaded hole (3) in the swinging arm.

1.15.2 PLACING THE VEHICLE ON THE REAR SUP-
PORT STAND

NOTE Have the special tool Bl available:

- aprilia part# 8705021 (rear support stand with appro-
priate pins}.

& Assembly the pins for the rear support stand, see
1.15.1 (ASSEMBLING THE PINS FOR THE REAR
SUPPORT STAND E&).

NOTE Have someone help you keep the vehicle in ver-
tical position with the two wheels on the ground.

WAHRNING

When using the rear support stand, allow the yoke to
engage only the pins (1). Do not attempt to support
the rear of the vehicle in any other manner.

o Lift (Pos. A) the rear part of the stand (4), insert it from
the back of the vehicle and place it so that the two
yokes (5) of the support pins (6} hook the two pins (1)
provided on the vehicle.

i the yokes (5) do not align with the two pins (1):

¢ Loosen the two knobs (7).

& Slide the two support pins (6) so that the two yokes (5)
of the support pins (6) coincide with the two pins (1).

« Tighten the two knobs (7).

o Lift (Pos. A} the rear part of the stand (4), insert it from
the back of the vehicle and place it so that the two
yokes (5) of the support pins (6) hook the two pins (1)
provided on the vehicle.

& Rest one foot on the rear part of the stand (4).

& Push (Pos. B) the stand {4) downwards until it reaches
the end of its stroke (see figure).

1.15.3 PLACING THE VEHICLE ON THE FRONT SUP-
PORT STAND

NOTE Have the special tool B available:
— aprilia part# 8140176 (complete support stand kit).

& Place the vehicle on the appropriate rear support
stand, see 1.15.2 (PLACING THE VEHICLE ON THE
REAR SUPPORT STAND &l).

# Lift (Pos. C) the front part of the stand (8) and insert
each of its ends (9) into holes (10) in the bottom of the
front fork.

# Rest one foot on the front part of the stand (8).

& Push (Pos. D) the stand (8) downwards until it reaches
the end of its stroke (see figure).

Q
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1) Engine model.

2) Section.

3) Release consecutive number ("00" indicates the first
edition).

4) Year and month of publication of the Release.

5) Section number.

6) Section page consecutive number.

Release 00/2001-11

7) Updated page consecutive number.
8) Chapter title (numbered consecutively).
9) Paragraph title (numbered consecutively).

10) Description of the operation (always preceded by a
rhombus).

11) Description of the operation: the star means that the
operation must be repeated on the other side of the
engine.
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0.3 FOREWORD

This manual contains information covering normal servic-
ing procedures.

In the future, the information and illustrations contained in
this manual will be updated by means of “Releases”, see
0.1 (UPDATE OF RELEASE 01/2001-12).

Since aprilia s.p.a. strives to always improve the quality
and usefulness of its engines, changes may be made to
the engines at any time.

Thus, it is imperative that users of this manual under-
stand that some information may be out of date for some
engines.

Be sure that the information in this manual applies to the
engine that you are servicing before you begin any ser-
vice operations.

Before consulting the manual, check the engine and vehi-
cle modei.

This publication is intended for aprilia dealers and their
trained and qualified mechanics.

The description of many service and repair operations is
intentionally omitted, as it is assumed that the users of
this manual have basic mechanical training, basic knowi-
edge of the procedures regarding engine and motor vehi-
cle repair, and have available to them all current informa-
tion published by aprilia concerning the engine and
vehicle.

Without these things, the repair or servicing of the engine
could be affected and could lead to a dangerous condi-
tion or accident for the servicing mechanic or the opera-
tor.

This manual does not describe all of the procedures nec-
essary to repair and service the engine in detail.
Therefore, it is important to be particularly careful in order

to avoid any damage to the engine, its parts, or to cause

injury to the mechanic or the rider.

Changes in the technical specifications and servicing pro-
cedures that become necessary as a result of changes to
aprilia engines and vehicles will be documented and dis-
tributed to all aprilia dealers.

Therefore, it is necessary that the latest aprilia informa-
tion be kept available to the servicing mechanics.

If you have questions regarding repair and servicing pro-
cedures, contact the aprilia Consumer Service (A.C.S.).
A.C.S. technical counselors will be able to assist you with
any problems that you might face.

aprilia s.p.a. reserves the right to modify any of its mod-
els in any manner at any time.

This manual is protected by copyright in all countries.

Reproduction by any means, print or electronic, is prohibit-
ed.

The mention of products or services supplied by entities
other than aprilia is made for information purposes only.

aprilia is not responsible for the performance or use of
any product not specifically recommended or endorsed
by aprilia.

Produced and printed by:
stp editing division
Soave (VERONA) - ltaly
tel. +39 045.7611911

fax +39 045.7612241
E-mail: customer@stp.it
www.stp.it

On behalf of:

aprilia s.p.a. Divisione Ricambi

via Noalese, 156 - 30036 Santa Maria di Sala (VE) - ltalia
tel. +39 041.5786101

tax +39 041.5786100

www.aprilia.com

www.serviceaprilia.com

[)-6-00

0.4 REFERENCE aprilia SERVICE LITERATURE
For further information, refer to the follows chapter.

0.4.1 VEHICLE WORKSHOP MANUAL
aprilla part# (description) |

8140248 (Workshop manual RSV mille @ 978Y)

8140273 (Workshop manual SL mille @& 994Y)

8140542 (Workshop manual RST mille Futura @
1043-1)

8140548 (Workshop manual ETV mille Caponord &

1049-1)

0.4.2 SPARE PARTS CATALOGUE

Consult the corresponding chapter of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

0.4.3 SPECIAL TOOLS CATALOGUE

Consult the corresponding chapter of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

0.4.4 USE AND MAINTENANCE BOOK

Consult the corresponding chapter of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

Release 01/2001-12
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0.5 ABBREVIATIONS/SYMBOLS/INITIALS

APl
HV
AV/DC
bar

BDC
cmd

co
CPU
cuin

d.c.
DIN

DOHC
ECU
ftib

rpm

HC

ISC
ISO

Release 01/2001-12

USAJ

number

is less than

is greater than

is equal to or less than

is equal to or greater than
approximately

infinity

Celsius degree (centigrade)
Fahrenheit degree

plus or minus

alternating current

ampere

ampere per hour

American Petroleum Institute
high voltage

AntiVibration Double Countershaft
unit of pressure

(1 bar = 14.50 psi — 100 kPa)
Bottom Dead Center

cubic centimeters

(1 cm3 = 0.0338139 US fl 0z)
carbon monoxide

Central Processing Unit
cubic inch

direct current

German industrial normative
(Deutsche Industrie Norm)
Double Overhead Camshaft
Electronic Control Unit

foot pound

foot

gram

revolutions per minute
unburned hydrocarbons
inch

Idle Speed Control

International Standardization Organization

kg
km
km/h
Kk
kPa
kW
KS

LAP
LED
m/s
mbar
MAX

mi

MIN
MPH
MS

MQ

Nm

oz

Q
PICK-UP
PPC
SAE
sqin
TEST
TDC
TSI

US gal
Us qt
US fl oz
UPSIDE-
DOWN
\

w

xxxxxxx N.A.

o

Cylinder “1”
Cylinder “2”

kilograms (1 kg = 2.2046224 Ib)
kilometers (1 km = 0.62137119 mi)
kilometers an hour

kiloohms

kiloPascal (1 kPa = 0.145 psi — 0.01 bar)
kilowatt

clutch side (Kupplungseite)

liter (1 /= 0.2641721 US gal)

lap (for competition use)

Light Emitting Diode

meters an second

millibar (1 mbar = 0.0145 psi — 0.1 kPa)
maximum

mile

minimum

miles per hour

alternator side (Magnetoseite)
megaohm

newton-meter (1 Nm = 0.723300129 ftib)
ounce

ohm

pick-up

Pneumatic Power Clutch

Society of Automotive Engineers
square inch

diagnostics test

Top Dead Center

Twin Spark Ignition

Usa gallon

USA quart

USA fluid ounce

upside-down fork
volt

watt

= not available
diameter

= front cylinder

= rear cylinder
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GENERAL INFORMATION

1.1 INTRODUCTION

This manual is divided into sections, chapters and para-
graphs, by subject.

The procedures described are laid out in single operation,
and each operation is indicated by a ®.

The numbered parts shown in the figures are identified in
the text with the number in parentheses or with the sym-
bol representing them.

Example (the following text is generic and does not refer to
-this specific engine):

e . ______
S
chapter
—_—— l 2.4 MULTIFUNCTION COMPUTER
safety . ACAUTION
warning After the first 600 mi (1,000 km) and suc-
> cessively every 4,650 mi (7,500 km), the
word “SERVICE” appears on the right dis-
play.
paragraph
| 2.4.1 SEGMENT OPERATION CHECK
operation
< Rotate the ignition key to position “0)”
(ON).
position (1)
| ® The segment (1) will remain on.
symbol “@"

¢ Rotate the ignition key from position “@”
(OFF).

Release 00/2001-11

1.2 SAFETY WARNINGS

Throughout this manual, you will see the following sym-
bols:

... MAWARNING o
When you find this symbol on the engine or in the
manual, this indicates that a potential for serious per-
sonal injury or death exists.

Failure to follow this warning may result in serious
risk of personal injury or death, of the mechanic
working on the engine, the operator of the engine, or
the general public.

It also indicates that serious and permanent damage
to the engine is possible.

. ACAUTION

This statement indicates a potential hazard which
may result in some personal injury, or damage to the
engine.

NOTE The word “NOTE” in this manual precedes im-
portant information or instructions to which special atten-
tion must be given.

El-3-o
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1.3 GENERAL SAFETY RULES

This chapter contains the general safety rules, fur-
ther and specific safety rules are described in the
chapter 1.4 (SPECIFIC SAFETY RULES). Carefully
read both these chapters.

The safety rules here described refer to the engine re-
moved from the vehicle frame. For further safety
rules refer to the vehicle, consult the corresponding
chapter of specific vehicle workshop manual, see
0.4.1 (VEHICLE WORKSHOP MANUAL).

1.3.1 CARBON MONOXIDE

If it is necessary to run the engine in order to carry out a
maintenance operation, ensure that the area in wich you
are operating is properly ventilated.

Never run the engine in enclosed spaces.

If it is necessary to work indoors, use an exhaust evacua-
tion system.

A WARNING

The  exhaust fumes contain carbon monoxnd a p0|-
sonous gas that can cause loss of consclousness
and even death.

1.3.2 GASOLINE

Work in a well ventilated area.
Keep cigarettes, flames or sparks away from the work
area and from the place where gasoline is stored.

AWARNING

Gasolme is extremely flammable and becomes explo-
sive under certain conditions.

Use latex gloves for the maintenance operations that
require contact with gasoline.

ALWAYS KEEP GASOLINE AWAY FROM CHILDREN
AND PETS.

DISPOSE OF UNWANTED, DRAINED OR USED GAS-
OLINE PROPERLY, DO NOT DUMP IT INTO STORM
SEWERS OR INTO A SINK OR TOILET.

1.3.3 HOT COMPONENTS

The engine and the components of the exhaust sys-
tem become very hot and remain hot for some time
after the engine has been stopped.

Before handling these components, wear insulating
gloves or wait until the engine and the exhaust sys-
tem have cooled down.

1.3.4 ENGINE OIL

A WARNING
Use latex gloves for the maintenance operations that
require contact with used oil.
Used oil may cause skin cancer if repeatedly left in
contact with the skin for prolonged periods.
Although this is unlikely unless you handle used oil on
a daily basis, it is advisable to thoroughly wash your
hands with soap and water after handling used oil.

ALWAYS KEEP ENGINE OIL AWAY FROM CHILDREN
AND PETS.

DISPOSE OF UNWANTED OR DRAINED ENGINE OIL
PROPERLY, DO NOT DUMP IT INTO STORM SEWERS
OR INTO A SINK OR TOILET.

B-4-0

1.3.5 CLUTCH CONTROL FLUID

The clutch control fluid can damage palnted plastic
or rubber parts.

When performing maintenance operations on the
clutch control system, place a clean shop towel on
these parts, and take care not to spill the clutch con-
trol fluid.

Always wear goggles when servicing the clutch con-
trol system with clutch control fluid.

Clutch control fluid is extremely destructive to your
eyes.

If you should accidentally get clutch control fluid in
your eyes, flush immediately with a large quantity of
cool clear water and seek professional medical assis-
tance immediately.

Use latex gloves for the maintenance operations that
require contact with clutch control fluid.

ALWAYS KEEP CLUTCH CONTROL FLUID AWAY
FROM CHILDREN AND PETS.

DISPOSE OF UNWANTED OR DRAINED CLUTCH
CONTROL FLUID PROPERLY, DO NOT DUMP IT INTO
STORM SEWERS OR INTO A SINK OR TOILET.

1.3.6 COOLANT

In certain conditions, the ethylene glycol contained in the
engine coolant is flammabie: its flame is invisible, but you
can be burned anyway.

Avoid spilling the engine coolant on the exhaust sys-
tem or on the engine components.

They may be hot enough to cause the coolant to ig-
nite and burn without a visible flame.

The coolant (ethylene glycol) can cause skin irritation
and is poisonous if swallowed.

Use latex gloves for the maintenance operations that
require contact with coolant.

ALWAYS BE SURE TO KEEP THE COOLANT AWAY
FROM CHILDREN AND PETS. IT IS SWEET TASTING,
AS WELL AS EXTREME Y POISONOUS, AND IS VERY
ATTRACTIVE TO CHILDREN AND PETS.

DISPOSE OF UNWANTED OR DRAINED COOLANT
PROPERLY, DO NOT DUMP IT INTO STORM SEWERS
OR INTO A SINK OR TOILET.

Do not leave coolant in an open container where pets
or other animals may be able to drink it.

1.3.7 ENGINE GENERAL SAFETY RULES

Careful adherence to the mamtenance 0perat|on in-
tervals and the technical documents provided is es-
sential for long life and efficient operation of the en-
gine.

~ AWARNING

Repalr any small probiems |mmed|ately upon their
discovery.

Small problems in the engine will inevitably grow to
major problems, which can cause serious irreparable
engine damage, and even an accident, with subse-
quent upset, serious injury, and even death.

Engine seizure will certainly result in a serious acci-
dent, and improper maintenance can lead to engine
seizure.

Release 00/2001-11
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GENERAL INFORMATION

If you have any questions about any maintenance op-
eration, do not permit the vehicle to be ridden, and
contact the aprilia factory immediately.

we A CAUTION

Maintenance and repair operations carried out on the
engine while it is installed in the vehicle must be per-
formed only after turning the engine off and setting
the ignition switch to the “3<i” (OFF) position.

Do not attempt to start the engine if all electrical wir-
ing is not completely connected and all ignition and
other electrical components are not installed and
connected.

- A CAUTION
Start the engine and let it run ONLY for the time nec-
essary for the checking.

AWARNING

Exhaust gases contain carbon monoxide, which is
extremely poisonous if inhaled.

Do not start the engine in closed or badly-ventilated
rooms.

Failure to observe this warning may cause loss of
consciousness or even lead to death by asphyxia.

A WARNING

During maintenance and repair work, observe all gen-
eral safety rules, and the safety notes provided by
aprilia.

Pay careful attention and obey all safety rules and
suggestions contained in this manual.

Observe all environmental regulations, do not dis-
pose of used engine fluids or defective parts improp-
erly.

i

1.3.8 PRECAUTIONS AND GENERAL INFORMATION

Follow with care these recommendations when repairing,
disassembling and reassembling the engine.

AWARNING
The use of open flames is forbidden for any type of
operation.

Before commencing any service or inspection opera-
tion on the engine wait until the engine has cooled
down.

In order to avoid burns, be careful not to touch any
parts of the engine which has not cooled down com-
pletely.

Avoid the temptation to hold any hardware or other
part of the engine in your mouth while working on the
engine.

No part of the engine (and vehicle) is edible and some
of the coatings, plastics, and platings, etc. are nox-
ious if not outright toxic.

If not expressly described, the reassembly of the
units is carried out by reversing the order of opera-
tions.

Handle fuel with the greatest caution.
Never use fuel as a solvent for cleaning the engine.

When two or more persons are working together, en-
sure that each is working in safe condition.

Be sure that all the mechanics working on any one
engine are thoroughly briefed as what each will be
doing, and insure that one mechanic is responsible
for insuring that all safety related items, such as
tightening torques, are properly considered.

Release 00/2001-11 aprilia

BEFORE DISASSEMBLY

— Remove any dirt, mud, dust and foreign matter from
the engine before disassembling the components.

— Use, when necessary, the special tools designed for
this engine.

A WARNING

Do not use makeshift tools for any operation which
calls for a special tool.

Failure to heed this warning can lead to serious per-
sonal injury such as when an ill-fitting wrench slips,
and you slam your hand into the workbench or a part
of the engine.

DISASSEMBLING THE COMPONENTS

- Before disconnecting any line, cable, etc., mark each
part with a number or distinguishing mark.
Each disconnected part must be marked clearly in or-
der that it may be reassembled in the same position as
it was before disassembly.

- Clean and carefully wash all disassembled parts with
fire-proof solvent such as Stoddard solvent or a non-
flammable detergent.

— Keep mating parts together, since they have worn in
during normal use. There are some sets of parts, such
as front sprocket, chain, and rear wheel sprocket,
which all must be replaced as a set.

— Be careful not to place plastic or painted parts close to
heat sources, where they might be damaged.

REASSEMBLING THE COMPONENTS
: AUTION

Never use a circlip twice. When a circlip is removed,
it must be replaced with a new one.

When assembling a new circlip be careful not to
stretch its ends more than strictly necessary to place
it on the shaft.

After installing a circlip, ensure that it is completely
and firmly inserted in its seat.

Do not use compressed air to clean the bearings.

NOTE The bearings must rotate freely, without halting
or noise otherwise they must be replaced.

— Use only original aprilia SPARE PARTS.
— Use the recommended lubricants.
— Always lubricate parts before reassembly.

— When tightening screws, nuts, and bolts, start with the
largest diameter fasteners.
When several fasteners are arranged in a pattern, start
with the innermost fasteners, and tighten diagonally
across the pattern.
Tighten each fastener successively before applying the
final tightening torque.

— Always replace gaskets, grommets, circlips, O-rings
and split pins (cotter pins) with new ones.
Before assembling, clean all mating surfaces carefully,
removing all traces of the old gasket and gasket seal-
ing compound.
Also carefully clean any oil seal you plan to reuse.
It is recommended that all oil seals be replaced each
time they are disassembled.
Gaskets should never be reused.
Apply a thin film of lithium based grease to all oil seals
before assembling.
Install oil seals and bearings with the identification
mark or serial number facing outward (visible).

K500




GENERAL INFORMATION

Copiously lubricate bearings before installation and be-
fore assembly.

— Ensure that each component has been reassembled
correctly.

— After any repair or periodic maintenance operation is
carried out, the vehicle must be test ridden in an area
away from traffic and other hazards.

1.3.9 ELECTRICAL CONNECTORS

The electrical connectors must be disconnected as fol-
lows. Failure to follow these procedures will irreparably
damage the connector and wiring.

¢ Press in the click tab.

ACAUTION

Do not pull the cables to disconnect the two connec-
tors.

& Grasp the two connectors and disconnect them by pull-
ing in opposite directions.

o |f dirt, rust, dust, or moisture is seen on the connector,
blow out the connector with air.

¢ Ensure that the cables are correctly crimped to the ter-
minals placed inside the connectors.

NOTE The two halves of the connector fit together
properly in only one orientation. Ensure that the connec-
tor is properly aligned before attempting to assembie it.

¢ Press the connectors firmly together, listening for the
typical “click” sound for those connectors provided with
a click tab. Ensure that both halves of the connectors
are firmly pressed together.

1.3.10 FASTENERS TIGHTENING TORQUES
A WARNING

Remember that the tightening torque of all fasténers
on the engine is very important to ensure the safety
of the engine, and must be kept at the prescribed val-
ues.

Check the tightening torque of the fasteners regular-
ly, and always use a torque wrench when reinstalling
them.

Failure to comply with this warning could allow one of
these components to be lost which could lock a wheel
or cause other handling problems with consequent
overturning and risk of serious injury or even death.

-6-00 aprilia
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1.4 SPECIFIC SAFETY RULES

This chapter contains the specific safety rules, fur-
ther and general safety rules are described in the
chapter 1.3 (GENERAL SAFETY RULES). Carefully
read both these chapters.

The safety rules here described refer to the engine re-
moved from the vehicle frame. For further safety
rules refer to the vehicle, consult the corresponding
chapter of specific vehicle workshop manual, see
0.4.1 (VEHICLE WORKSHOP MANUAL).

1.4 FUEL
AWARNING

Gasoline is extremely flammable and in some condi-
tions can become explosive.

Spilled fuel could ignite when it contacts hot engine
or exhaust system surfaces.

Avoid any contact of the fuel with your skin, and
avoid inhalation of fuel vapors.

Do not ever attempt to siphon fuel from one container
to another using your mouth as suction for a siphon
hose.

Gasoline is poisonous and carcinogenic and con-
tains chemical substances that cause birth defects
and other reproductive problems.

If gasoline should be accidentally spilled on the skin
or clothes, immediately wash it off with soap and wa-
ter and change clothes.

Should you accidentally spill gasoline in your eyes,
flush with a large quantity of water and immediately
contact a health professional.

Should you accidentally get gasoline into your
mouth, do not induce vomiting. Drink a large quantity
of milk or clear water and immediately contact a
health professional.

Never try to siphon gasoline by sucking it with your
mouth. Use a manual pump or a similar system.

Use latex gloves for the maintenance operations that
require contact with gasoline.

ALWAYS KEEP GASOLINE AWAY FROM CHILDREN
AND PETS.

DISPOSE OF UNWANTED, DRAINED OR USED GAS-
OLINE PROPERLY, DO NOT DUMP IT INTO STORM
SEWERS OR INTO A SINK OR TOILET.

1.4.2 CLUTCH CONTROL FLUID

A CAUTION

To avoid serious damage to the system, do not use
fluids other than the recommended ones nor mix dif-
ferent fluids.

Do not use clutch fluid taken from old or already
opened containers.

1.4.3 COOLANT
AWARNING

Coolant is poisonous! Do not ingest coolant under
any circumstance.

Should you get coolant in your mouth, rinse with cool
water and immediately seek medical attention.
Coolant is also very dangerous to your skin and
eyes.

Should you accidentally get coolant on your clothing
or skin, change clothes immediately.

Wash coolant from your skin with hot water and
soap.

Release 00/2001-11

Should you get coolant in your eyes, flush with plenty
of cool water and seek professional medical help at
once.

Should someone swallow coolant accidentally, in-
duce vomiting, rinse mouth with water, and immedi-
ately seek professional medical attention.

Use latex gloves for the maintenance operations that
require contact with coolant.

ALWAYS BE SURE TO KEEP THE COOLANT AWAY
FROM CHILDREN AND PETS. IT IS SWEET TASTING,
AS WELL AS EXTREME Y POISONOUS, AND IS VERY
ATTRACTIVE TO CHILDREN AND PETS.

DISPOSE OF UNWANTED OR DRAINED COOLANT
PROPERLY, DO NOT DUMP IT INTO STORM SEWERS
OR INTO A SINK OR TOILET.

NOTE The characteristics of the various antifreeze liq-
uids are different.

Be sure to read the label on the product to learn the de-
gree of protection it guarantees.

. ... SACAUTION |
y antifreeze and anticorrosive without nitrite
in order to ensure protection at at least -35 °C (-95 °F).




GENERAL INFORMATION

V990 engine @

1.4.4 ENGINE SAFETY RULES
_ AWARNING

This aprilia engine is designed solely for use this
specific aprilia vehicle.

Any other use is inappropriate.

Manufacturer will not be liable for any damage which
results to the engine or to any other party as a result
of this misuse.

- A CAUTION

The information contained in this manual is based on
aprilia’s experience with vehicle that have been
properly maintained, and are unmodified.

The information in this manual is useful and neces-
sary, but it cannot substitute for proper theoretical
and practical training.

AWARNING
Since the aprilia engine is built of the highest quality
materials, manufactured to exacting tolerances, any
spare parts used must meet all of the requirements
defined by aprilia.
The only spare parts which you can be assured meet
these requirements are Genuine aprilia Spare Parts
and/or accessories, see 0.4.2 (SPARE PARTS CATA-
LOGUE).
The use of spare parts or accessories which do not
meet aprilia’s specifications invalidates the warran-
ty coverage.

ACAUTION

Modifications to the engine and assocciated system
(intake silencer, carburetor, exhaust system, engine
fasteners, transmission, etc.) not approved by april-
ia are likely to degrade the performance and durabili-
ty of the engine.

Therefore, any such modifications which are found to
effect the operation of the engine void the warranty.

1.4.5 REQUIREMENTS FOR ENGINE OPERATIONS
WORK

| . _AWARNING
Maintenance of engines and systems requires specif-
ic know-how and special tools.

All maintenance and repair work must be performed
only by technicians with specific training for aprilia
engines.

We remind you that parts and equipment that are not
Genuine aprilia Spare Parts and are not supplied by
aprilia are neither tested nor approved by aprilia.
The installation and use of such products can ad-
versely affect the engine’s life and performance.

Any damage to the engine caused by the use of such
products is not covered under warranty, and aprilia
will not be responsible for any damage, direct or con-
sequential, as a result of use of such products.

In addition to the advice given in this manual, also
observe the general safety and accident prevention
regulations and local laws.

During the assembly phase, bear in mind the en-
gine’s weight [approx. 143 |b (65 kg)] and center of
gravity: support accordingly.

Take care around any potentially hazardous points
where you might be squashed or cut.

NOTE cComply with the instructions furnished by the
manufacturer of the vehicle.

-8 -

A\ WARNING
Engine
weight
143 Ib

(65 kg)

Do not use highly inflammable or caustic cleaning
agents.

The use of the special tools, fixtures and lubricants
specified is required for correct repair.

Never tighten screws and nuts with a pair of pliers:
always use the correct wrench.

Use only screws and nuts in good condition. Inspect
the contact face and thread for damage, and renew in
case of doubt.

Never reuse a self-locking (nylock) nut. Self-locking
nuts should always be replaced with new nuts once
removed.

Scrupulously observe the tightening torques and
upon reassembly of the gasket of the engine renew
all sealing.

Never reuse these parts.

Overtightening or loose connections may cause seri-
ous engine damage.

Upon reassembly of the engine, renew all sealing
rings, gaskets, snap rings, O-rings and oil seals re-
moved.

Use only the securing agents, sealing and adhesive
compounds, lubricants, cleaning agents and sol-
vents specified in the corresponding chapter.
Non-compliance can lead to damage.

Clean and check the parts removed before re-use and
refit them according to the instructions.

Check for missing or defective parts prior to reas-
sembly.

After reassembly, check all components for tight fit
and flawless operation.

Release 00/2001-11
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1.5 HOW TO USE YOUR SERVICE AND REPAIR
MANUAL

1.5.1 ADVICE FOR CONSULTATION

This manual is divided into sections, chapters and para-
graphs, each one of which corresponds to a category of
main components.

If not expressly indicated otherwise, for the reassembly of
the units repeat the disassembly operations in reverse or-
der.

The terms “right” and “left” are referred to the engine
mounted on the vehicle in the normal riding position.

For normal maintenance operations and for the use of the
vehicle, consult the specific use and maintenance book,
see 0.4.4 (USE AND MAINTENANCE BOOK).

For further maintenance operations consult the specific
vehicle workshop manual, see 0.4.1 (VEHICLE WORK-
SHOP MANUAL).

% The operations preceded by this symbol must be
repeated on the opposite side of the engine.

1.5.2 ADVICE FOR SPARE PARTS REQUEST

NOTE When asking your Dealer for spare parts, speci-

fy:

— the spare parts code indicated on the SPARE PARTS
IDENTIFICATION LABEL (see the figure);

- the frame number, see 2.1.1 (FRAME NUMBER);

— all the other data request in the instructions contained
in the specific spare parts catalogue, see 0.4.2
(SPARE PARTS CATALOGUE).

mEN. 390Y |VEAR TV |W]|X Y

SPARE P ARTS )
CODE NUMBER o

I |JUK|A|P|SF|B|D| F|E|GR

NL|CH|DK] J |SGP] PL | IL JROKIMALIRCH

BM |AUS|USA| BR |RSA| NZ |[CDN| HR |SLO|

This label is placed on the vehicle, to know its position
consult the corresponding chapter of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL) or the specific use and maintenance book, see
0.4.4 (USE AND MAINTENANCE BOOK).

Release 01/2001-12

In this manual the various versions are indicated by the
following symbols:

&) catalytic version

evaporative emission system

optional

il RSV mille

RSV mille R

SL mille

RST mille Futura

ETV mille Caponord
VERSION:

@ taly @ Poland
@D Uunited Kingdom @ israel

o Austria @ South Korea
€ Portugal D Malaysia
€ Finland G Chile

€ Belgium @D Bermuda
€D Germany @ Uunited States of America
@ France @D Australia
€ Spain ¢ Brazil

G Greece @D South Africa
D Holland ¢ New Zealand
& Switzerland @) Canada
¢I® Denmark ¢ Croatia
€ Japan @ Slovenia
> Singapore

-9 -00
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2.1 IDENTIFICATION DATA

Piease supply the frame number when you purchase
spare parts.

NOTE Do not obliterate or alter the identification num-
bers under any circumstance.

This is illegal in all countries.

In addition, alteration of the identification numbers invali-
dates the warranty.

2.1.1 FRAME NUMBER

Consult the corresponding paragraph of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

2.1.2 ENGINE NUMBER

The engine number (1) is stamped on the rear part of the
left engine crankcase.

2.2 REGULAR SERVICE INTERVAL CHART

Consult the corresponding chapter in the section 2 (SER-
VICE AND SETTING UP) of specific vehicle workshop
manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).
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2.3 SPARE PARTS : : ACAUTIN
For any replacement, use aprilia Genuine Spare Parts Failure to use aprilia Genuine Spare Parts may re-
only. sult in poor performance and damage to your vehicle.

aprilia Genuine Spare Parts are high-quality parts, ex-
pressly designed and manufactured for aprilia vehicles.

2.4 TECHNICAL DATA

DIMENSIONS.

For this technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

ENGINE
Model V990
Type 60° longitudinal V-type, two-cylinder, 4-stroke, with 4

valves per cylinder, DOHC.

Number of cylinders

2

Total displacement (vehicles up to year 2000)

60.88 cu in (997.60 cm?)

Total displacement EX (vehicles year 2001 and later)

60.90 cu in (998.00 cm?)

Total displacement (vehicles up to year 2000)

60.88 cu in (997.60 cm?3)

Total displacement (vehicles year 2001 and later)

60.90 cu in (998.00 cm?)

Total displacement

60.88 cu in (997.62 cm?)

Total displacement

60.90 cu in (998.00 cm?)

Max. rated power (to crankshaft)

86.5 kW (116 HP) at 9,250 rpm

Max. torque 67.3 ftlb (93 Nm) at 7,000 rpm
Bore/stroke 3.82 in/2.66 in (97.00 mm/67.50 mm)
Compression ratio EX (vehicles up to year 2000) 114+05:1

Compression ratio BT (vehicles year 2001 and later) 11.8+05:1

Compression ratio (vehicles up to year 2000) 114+05:1

Compression ratio (vehicles year 2001 and later) 11.8+05:1

Compression ratio 11.8+0.5:1

Compression ratio 104 +£05:1

Average piston speed

22.5 m/s at 10000 rpm

Camshaft during intake stroke (vehicles up to year 2000)

262°, valve lifting: 0.42 in (10.60 mm)

Camshaftduring exhauststroke EBREE (vehicles uptoyear2000)

259°, valve lifting: 0.42 in (10.60 mm)

Camshaft during intake stroke X (vehicles year 2001 and
later)

262°, valve lifting: 0.45 in (11.40 mm)

Camshaft during exhaust stroke X (vehicles year 2001 and
later)

259°, valve lifting: 0.42 in (10.60 mm)

Camshaft during intake stroke (vehicles up to year 2000)

262°, valve lifting: 0.42 in (10.60 mm

Camshaft during exhaust stroke (vehicles up to year 2000)

259, valve lifting: 0.42 in (10.60 mm

Camshaft during intake stroke (vehicles year 2001 and later)

Camshaftduring exhaust stroke (vehicles year2001 and later)

259°, valve lifting: 0.42 in (10.60 mm

Camshaft during intake stroke

)
)
262°, valve lifting: 0.45 in (11.40 mm)
)
)

2597, valve lifting: 0.42 in (10.60 mm

Camshaft during exhaust stroke

259°, valve lifting: 0.42 in (10.60 mm)

Camshaft during intake stroke

242°, valve lifting: 0.37 in (9.50 mm)

Foliow p»
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Camshalft during exhaust stroke

242°, valve lifting: 0.37 in (9.50 mm)

Valve advance (with valve clearance 1 mm) Kl BRI

opening during intake stroke:
closing during intake stroke:

opening during exhaust stroke:

closing during exhaust stroke:

20° before TDC
62° after BDC
64° before TDC
15° after BDC

Valve advance {(with valve clearance 1 mm)

opening during intake stroke:
closing during intake stroke:

opening during exhaust stroke:

closing during exhaust stroke:

20° before TDC
62° after BDC
64° before TDC
15° after BDC

Valve advance (with valve clearance 1 mm)

opening during intake stroke:
closing during intake stroke:

opening during exhaust stroke:

closing during exhaust stroke:

20° before TDC
59° after BDC
64° before TDC
15° after BDC

Valve advance (with vaive clearance 1 mm)

opening during intake stroke:
closing during intake stroke:

opening during exhaust stroke:

closing during exhaust stroke:

25° before TDC
37° after BDC
57° before TDC
5° after BDC

Valve clearance (with engine cold)

0.005 — 0.006 in (0.12 — 0.17 mm) [intake] -
0.009 — 0.011 in (0.23 — 0.28 mm) [exhaust]

Diameter of the inlet valve plate ESll B (vehicles up to year
2000)

1.42in (36.0 mm)

Diameter of the exhaust vaive plate Izl B (vehicles up to year
2000)

1.22in (31.0 mm)

Diameter of the inlet valve plate Xl B (vehicles year 2001
and later)

1.50 in (38.0 mm)

Diameter of the exhaust valve plate EEll (I (vehicles year 2001
and later)

1.22in (31.0 mm)

Diameter of the inlet vaive plate (vehicles up to year 2000)

1.42in (36.0 mm)

Diameter of the exhaust valve plate (vehicles up to year
2000)

1.22 in (31.0 mm)

Diameter of the inlet valve plate (vehicles year 2001 and
later)

1.50 in (38.0 mm)

Diameter of the exhaust valve plate (vehicles year 2001
and later)

1.22in (31.0 mm)

Diameter of the inlet valve plate

1.42 in (36.0 mm)

Diameter of the exhaust valve plate

1.22in (31.0 mm)

Diameter of the inlet valve plate

1.42 in (36.0 mm)

Diameter of the exhaust vaive plate

1.22in (31.0 mm)

Engine idling rpm EXH (R

1,250 + 100 rpm CO 1% [+1% — 0.5% (total range from

0.5% to 2%}]

Engine idling rpm

1,250 + 100 rpm CO 1% [+1% — 0.5% (total range from

0.5% 0 2%)]

Engine idling rpm

1,250 + 100 rpm CO 1% [+1% — 0.5% (total range from

0.5% to 2%)]

Engine idling rpm

1,340 £ 100 rpm CO 1% [+1% — 0.5% (total range from

0.5% to 20/0)]

Engine revolutions at peak rpm ESl B0 (vehicles up to year
2000)

10,250 + 100 rpm

Engine revolutions at peak rpm Il (vehicles year 2001
and later)

10,500 + 100 rpm

Engine revolutions at peak rpm (vehicles up to year 2000)

10,250 + 100 rpm
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Engine revolutions at peak rpm (vehicles year 2001 and  |10,500 = 100 rpm

later)

Engine revolutions at peak rpm 10,500 + 100 rpm

Engine revoiutions at peak rpm 8,750 + 100 rpm

Ignition electronically controlled

Ignition timing 21.8° + 2° at 2,800 rpm

Starting electric

Spark advance ' At start: 5° before TDC, additional advance depending
on specific consumption levels

Starter motor gear ratio i=49/9 * 30/11 * 64/30 = 31.677

Clutch multidisc in oil bath, with hydraulic control on the left
side of the handlebar and PPC device
- # 9 lined discs; thick 0.14 in (3.5 mm)
- # 10 internal discs; thick 0.06 in (1.5 mm)

Gear mechanical, 6 gears with foot control on the left side of
the engine

Lubrication system dry pan with separate oit tank, 2 trochoidal pumps and
cooling radiator

Lubrication pressure min 72.5 in (500 kP) (5 bar)
at max 80 °C (176 °F) and 6,000 rpm

Air cleaner with dry filter cartridge

Cooling liquid-cooled

Coolant pump gear ratio iwp= 28/27 * 28/28 = 1.037

Coolant pump delivery (with thermal expansion vaive open) 23.8 Us gal/min (90 //min) and 9,000 rpm

Thermal expansion vaive opening start temperature 65+2°C (149 £ 5°F)

Engine dry weight ~ 143 Ib (65 kg)

oil renew 3.91 US qt (3,700 cm?3) -
oil and oil filter renew 4.12 US qt (3,900 cm3)

For further technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Engine oil

GEAR RATIOS Ratio Primary Secondary Final ratio Total ratio

1 st 31/60=1:1.935 14/35=1:2500 17/42=1:2470 11.948

2nd 16/28 =1:1.750 8.368

3rd 19/26 =1:1. 368 6.543

4th 22/24=1:1.091 5.216

5th 23/22 =1:0. 957 4573

6 th 27/23=1:0. 852 4.073
For further technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicl
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL). j

Follow p»
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DRIVE

GEAR RATIO Ratio Primary Secoﬁdary Final ratib Total ratio

1 st 31/60=1:1.935 14/35=1:2.500 16/41=1:2563 12.399

2nd 16/28 =1:1.750 8.679

3rd 19/26 = 1:1.368 6.787

4th 22/24 =1:1.091 5.411

5th 23/22 =1:0.957 4.744

6 th 27/23=1:0.852 4.225
For further technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicl
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL). 7

[iDmVE o L ‘ =
GEAR RATIOS  Ratio Primary Secondary Final ratio Total ratio
1 st 31/60=1:1935 14/35=1:2.500 16/43=1:2.687 13.000
2nd 16/28 =1:1.750 9.102
3rd 19/26 =1:1.368 7.117
4th 22/24=1:1.091 5.674
5th 23/22 =1:0.957 4.975
6 th 27/23=1:0.852 4.431
For further technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicl
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL). T

DRIVE S . o e
GEAR RATIOS Ratio o Primary Secondary ‘ Final rati_c“r“ Total ratio
1st 31/60=1:1.935 14/35=1:2500 17/45=1:2.647 12.804
2nd 16/28 =1 :1.750 9.041
3rd 19/26 =1:1.368 7.006
4 th 22/24 =1:1.091 5.582
5 th 23/22 =1:0.957 4.896
6 th 27/23 =1:0.852 4.358
For further technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehiclj
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

FUEL SYSTEM

For this technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

FRAME : ‘
For this technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

SUSPENSIONS

For this technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Follow p»
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For th|s techmcal data consult the corresponding voice in the chapter (TECHNICAL DATA) of speclflc vehlcle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

WHEEL RIMS

For this techmcal data consult the correspondlng voice in the chapter (T ECHNICAL DATA) of speclflc vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For this techmcal data consult the correspondlng voice in the chapter (TECHNICAL DATA) of SpeCIflC vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For thls technlcal data consult the correspondlng voice in the chapter (TECHNICAL DATA) of specmc vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Number per cyllnder 2

Standard NGK R DCPRYE

Spark plug gap 0.024 - 0.028 in (0.6 — 0.7 mm)
Resistance 5kQ

ELECTRIC SYSTEM

For this technical data consult the correspondmg voice in the chapter (T ECHNICAL DATA) of speclflc vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For th|s technlcal data consult the correspondlng voice in the chapter (TECHNICAL DATA) of specmc vehlcle‘
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For this technical data consult the corresponding voice in the chapter (TECHNICAL DATA) of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

2.5 LUBRICANT CHART

Consult the corresponding chapter of specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL) or the specific use and maintenance book, see
0.4.4 (USE AND MAINTENANCE BOOK).
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2.6 CONSUMABLES

Only use the products given below for any mainte- NOTE The consumables, which are coded, are avail-
nance work. The materials mentioned have been test- able on application, see 2.6.2 (USE OF CONSUM-
ed for many years and are suitable for all the applica- ABLES).

tion conditions indicated by the manufacturer.

2.6.1 PRODUCT PROPERTIES
. aprilia part# (product)
— aprilia part# 0897651

[LOCTITE® 243 blue
0.34 fl 0z (10 cmd)]

Use andfpfbp‘e:

Thread locker for screws and nuts up to M36, and to seal connections for
fluids, medium strength.

It can be used on parts which have not been completely degreased.

The hardening time depends on the temperature and the material (maximum
one hour).

Resistance to temperatures in the range -55 to 150 °C (-131 °F to 302 °F).

- aprilia part# 0898011
(fluorescent green
LOCTITE® 275).

It prevents the loosening of the threaded components and the fluid leakages
due to vibrations.

it must be used on clean,degreased and non-oxidized components.
Apply a quantity sufficient to cover all the threaded part.

- aprilia part# 0899788
[LOCTITE® 648 green
0.17 0z (5 9)]

il
H||||||||IH

High strength thread locker for screw threads.

The hardening time depends on the temperature and the material (maximum
twelve hours).

Resistance to temperatures in the range -55 to 175 °C (-131 °F to 347 °F).

To remove nuts that have been fastened with Loctite 648, it may be
necessary to heat the assembled parts to a temperature of 250 °C (482 °F).

— aprilia part# 0899784
(LOCTITE® 574 orange)

Solvent-free joint cement, to be used instead of gaskets where components
are held firmly together, and where a precise distance is required between
the two components.

Applied in its liquid state, it hardens after assembly on contact with the metal
within a few hours.

A seal is created whose surface structure adapts to the surfaces to be
sealed.

Resistance to temperatures in the range -55 to 200 °C (-131 °F to 392 °F);
where applied, it seals the surfaces against corrosion.

— aprilia part# 8116067
(LOCTITE® 8150)

Paste to be used on components subjected to high temperature.

— aprilia part# 0297434
(LOCTITE® 767 Anti
Seize 15378)

Lubricant and anti-corrosive, resistant to high temperatures.

Sprayed on both components, it ensures low sliding friction and
maintenance-free operation for a long period.

It also prevents corrosion.

— aprilia part# 0297433

[SILASTIC 732 RTV
3.53 0z (100 g)]

® <
[MOLYKOTE * G-N . Lubricating grease, used on connections and bearings subject to heavy
1.76 0z (50 g)] loads, and to lubricate threads and connections which are heavily torqued, in
order to prevent corrosion, which would prevent subsequent disassembly.
To be applied to both joining surfaces.
- aprilia part# 0297386 ]

Silicone rubber sealant, used to prevent water from getting inside the
alternator cover.
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2.6.2 USE OF CONSUMABLES

For the description of use unintentionally omitted in these
tables, and for further information refer to the use of con-
sumables, see 0.4.2 (SPARE PARTS CATALOGUE).

— aprilia part# 8116050 (engine oil)
*)

— On lower balanceshaft thrust washer.

— Clutch disengaging shaft.

— On valve stems and valve lifter buckets.

— On valve guide oil seals.

— On camshaft housings.

— On the timing chain tightener.

— On double starter gear and idler gear pins.

— On the sprag clutch gear/sprag clutch contact surface.
— On the sprag clutch inner contact surface.

— On piston, piston rings and piston rings grooves.

For the description of use referred to vehicle components con-
sult the corresponding voice in the chapter (USE OF CONSUM-
ABLES) of specific vehicle workshop manual, see 0.4.1 (VEHI+
CLE WORKSHOP MANUAL).

— aprilia part# 0897651 [LOCTITE® 243 blue
0.34 fl 0z (10 cm?3)]

(**)

— On coolant pump center fastening screw.

— On cylinder joining bracket fastening screws.

— On engine half-case bearing lock screws.

— On cylinder fastening stud bolts (engine half-case side).

- On crankshaft position sensor fastening screws.
- On camshaft position sensor fastening screws.

- On crankshaft position sensor fastening screw.

— On index lever and plate fastening screws.

- On crankshaft fastening nut.

— On timing gear fastening screws.

— On upper balanceshaft balanceweight fastening nut.

- Onintermediate timing gear bearing support lower fastening screw.
— On thread of coolant manifold plug, on rear cylinder “2”.

— On thread of engine oil pressure sensor.

— On stator fastening screws.

For the description of use referred to vehicle components con-
sult the corresponding voice in the chapter (USE OF CONSUM-|
ABLES) of specific vehicle workshop manual, see 0.4.1 (VEHI-
CLE WORKSHOP MANUAL).

— aprilia part# 0898011 (fluorescent green
LOCTITE® 275) (**)

— On thread of coolant union coupling, on cylinders.

— aprilia part# 0899784 (LOCTITE® 574 orange)
"

- On neutral gear switch contact screw.

— On both surfaces of the engine oil pump.

— On cylinder base where it contacts the engine case.

- On thread of the engine oil union coupling, on the rear cylinder “2”.

For the description of use referred to vehicle components con-
sult the corresponding voice in the chapter (USE OF CONSUM-
ABLES) of specific vehicle workshop manual, see 0.4.1 (VEHI-
CLE WORKSHOP MANUAL).

(*) = see 2.5 (LUBRICANT CHART).
(**) = see 2.6.1 (PRODUCT PROPERTIES).

Follow p»
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april!a part# (product)

— aprilia part# 0899788 [LOCTITE® 648 green
0.17 0z (5 g)]
*")

Description of use

— On coolant pump idler gear pin.
— On engine oil pump cap.

— On spring-support plate/clutch gear/clutch housing fastening
screws.

— On clutch gear metal slip fastening screws.

— Assembly sprag clutch flange/alternator rotor.

— On clutch housing fastening nut.

— On lower balanceshaft balanceweight fastening screw.
— On sprag clutch flange/alternator rotor fastening screws.
— On alternator rotor inner taper.

— On flywheel fastening screw.

— Onthe flat surface of the sprag clutch flange before to place it in the
center of the alternator rotor.

— On thread (side cylinder) of exhaust pipes studs.

— aprilia part# 8116067 (LOCTITE® 8150) (**)

For the description of use referred to vehicle components con-
sult the corresponding voice in the chapter (USE OF CONSUM-
ABLES) of specific vehicle workshop manual, see 0.4.1 (VEHI
CLE WORKSHOP MANUAL).

— aprilia part# 0897330 (multi-purpose grease bp
1z.)

~ On the thrust washer of the oil pump intermediate drive gear.

— On the oil seal of the upper balanceshaft bearing.

For the description of use referred to vehicle components con-
sult the corresponding voice in the chapter (USE OF CONSUM-
ABLES) of specific vehicle workshop manual, see 0.4.1 (VEHI-
CLE WORKSHOP MANUAL).

— aprilia part# 0297434 (LOCTITE® 767 Anti
Seize 15378)
)

— On main shaft and countershaft.

— On main shaft and countershaft housings.
— On crankshaft and lower batanceshaft.

— On the main shaft housing and spline.

— aprilia part# 0297433 [MOLYKOTE® G-N
1.76 0z (50 g)]
"

— On main bushing housings.

— On main bushings.

— On engine case bearing housings.

— On coolant pump shaft.

— On valve guide recesses in the head.

— On valve guide edges.

— Valve lifter buckets/camshaft cams contact surface.
— On crankshaft and lower balanceshaft bushing housings.
— On crankshaft and lower balanceshaft housings.

— On connecting rod/piston pin bores.

— On camshafts cams.

— On starter motor fastening housing.

- aprilia part# 0297386 [SILASTIC 732 RTV
3.53 0z (100 g)]
*")

— On cable bracket on alternator cover.
— On camshaft sensor cable guide.
- On contact surfaces of plastic plug with the front cylinder “1”.

~ aprilia part# 8116053 (1 Bimol Grease 481)

— On intermediate timing gear thrust washer.
— Lower balanceshaft oil seal.
— Starter motor gear.

For the description of use referred to vehicle components con-
sult the corresponding voice in the chapter (USE OF CONSUM-
ABLES) of specific vehicle workshop manual, see 0.4.1 (VEHI-
CLE WORKSHOP MANUAL).

(**) = see 2.6.1 (PRODUCT PROPERTIES).
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2.7 SPECIAL TOOLS

In order to perform assembly, reassembly and settings
correctly, special tools suitable for the task must be used.
The use of special tools avoids the potential risk of dam-
age as a resuit of inappropriate tools and/or improvised
methods.

Below is a list of the special tools designed especially for
this specific engine.

When ordering generic special tools, refer to the special
tools manual.

2.7.1 ENGINE TOOLS

_ACAUTION

Before using the special tools, consult any docu-

ments attached.
AWARNING

Do not attempt to use makeshift tools to work on this
engine. To do so will not only ensure that you dam-
age the engine, sometimes irreparably, but you will
also hurt yourself. Failure to use special tools will
certainly lead to injury to the mechanic.

aprilia

Foliow p»
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~ aprilia part# (tool description and function)

A — 8140175 (complete tool kit for engine) I

1 — 0277680 (countershaft oil seal assembly drift) X
2 — 0277660 (upper balanceshaft oil seal assembly drift) X
3 — 0277670 (coolant pump shaft housing oil seal assembly drift) X
4 — 0877257 (coolant pump shaft housing sliding ring assembly drift) X
5 — 0277510 (valve guide disassembly drift) X
6 — 0277210 (valve guide assembly drift) X
7 — 0277695 (valve guide oil seal assembly drift) X
8 — 8140155 (main shaft oil seal-clutch shaft oil seal assembly drift) X
9 — 0277725 (crankshaft bushing inserter drift) X
10 —~ 0277720 (crankshaft sleeve puller drift) X
11 — 0277537 (upper balanceshaft bushing inserter drift) X
12 — 0277727 (crankshaft-clutch cover bushing inserter drift) b 4
13 ~ 0277729 (lower balanceshaft bushing inserter drift) X
14 — 8140177 (cap socket spanner) (
15 ~ 0277252 (tool for removal alternator cover) X
16 — 0277730 (alternator rotor removal hexagonal bolt) X
17 — 0240880 (threaded bolt for retaining the crankshaft at TDC) X
18 — 0277308 (countershaft guide bushing) X
19 — 8140178 (piston pin disassembly and reassembly drift) X
20 — 8140181 (fuel-oil pressure gauge) o
21 ~ 8140182 (alternator rotor bolt removal bushing) X
22 — 0277881 (clutch locking tool) X
23 — 8140156 + 8140157 + 0276377 (clutch cover sleeve puller) X
24 — 0276479 (valves spring-pusher tool) X
25 — 8140179 (valves disassembly and reassembly clamp) X
26 — 8157143 (adhesive for tool holder panel) -
27 — 8140183 (engine lifting eye hook) ®
28 — 8140184 (primary transmission nut disassembly bushing) X
29 — 8140185 (clutch disc extraction hook lever) X
30 — 8140188 (engine support) ®
31 — 8140186 (piston ring compression tool) X
32 — 8140197 (banjo screw for fuel pressure test) @
33 — 8140205 (camshaft template tool) X
34 - 8140426 (panel hooks)

X = Special tools required in order to perform some operations described in this manual.
® = Special tools required to perform some operations described in the specific vehicle workshop manual, see 0.4.1 (VE-
HICLE WORKSHOP MANUAL).
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2.7.2 MISCELLANEOUS TOOLS

Pos. ~ aprilia part# (tool description and function) e Note|
1 — 8140196 maust gas analyzer) [
2 - 8140192 (chain disassembly/reassembly tool) ]
3 — 8140180 (kit for installing and removing bearings) o
4 — 8140202 (exhaust gas analyzer tube kit) ]
5 ~ 8140267 (intake manifold for vacuum gauge) ]
6 — 8140256 (vacuum gauge) o
7 — 8140424 (key for Ohlins fork) [
8 — 8140199 (tool holder panel) -

Follow p»
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~ aprilia part# (tool description and function)
— 8140426 (panel hooks)

— 8140432 (head extractor)

— 8140187 (engine support stand)

~ 8124838 (battery charger M.F.)

— 0897651 [LOCTITE®243 blue 0.34 fl 0z (10 cm3)]
— 0899788 [LOCTITE® 648 green 0.17 oz (5 g)]
~ 0899784 (LOCTITE® 574 orange)

— 0297434 (LOCTITE® 767 Anti Seize 15378)

— 0297433 [MOLYKOTE® G-N 1.76 0z (50 g)]

— 0897330 (multi-purpose grease bp 1z.)

— 0297386 [SILASTIC 732 RTV 3.53 0z (100 g)]
— 8116067 (LOCTITE® 8150)

— 8140395 [particulate filter for; aprilia part# 8140196 (exhaust gas analyzer)]
— 8202222 (generic panel sticker)

— 8140396 (tabular net filter for: aprilia part# 8140196 (exhaust gas analyzer)]
— 8140397 (oxygen sensor for: aprilia part# 8140196 (exhaust gas analyzer)]
— 8140398 (air intake net filter for: aprilia part# 8140196 (exhaust gas analyzer)]
— 8140074 (lower balanceshaft bushing extractor drift)

— 8140204 (support for rear stand)

~ 0277295 (click clamp installation pliers)

®
®
®
®
X
®
X
X
®
X
®
®

X 00 6

X = Special tools required in order to perform some operations described in this manual.
@ = Special tools required to perform some operations described in the specific vehicle workshop manual, see 0.4.1 (VE-
HICLE WORKSHOP MANUAL).

2.7.3 FURTHER aprilia VEHICLES TOOLS

z
&

Pos. - mprilla part# (tool description and function)
1 — 0877650 (handle for drift)
2 — 0277265 (balanceshaft bearings - main shaft bearings - countershaft bearings, puller)
3 -~ 0898011 (fluorescent green LOCTITE® 275)
- - 8116050 (engine oil)

8116053 (IZJ Bimol Grease 481)

8116038 (LUBERING ST grease)

xxxxxxx N.A. (AP-LUBE temporary lubricant)

xxxxxxx N.A. (DID CHAIN LUBE grease)

- — 8116031 (“Biosolvent” frame detergent)

8116945 (“ACRILON 28" cyanoacrylic glue)

xxxxxxx N.A. (MOTUL MOTOWASH degreaser)

8116043 (ANTI-SEIZE MOTAGEPASTE AS 1800 antiscuff paste)

xxxxxxx N.A. (Alcohol)

‘oleo/oo e oo e e e xx x

xxxxxxx N.A. = Not available

X = Special tools required in order to perform some operations described in this manual.

@ = Special tools required to perform some operations described in the specific vehicle workshop manual, see 0.4.1 (VE-
HICLE WORKSHOP MANUAL).
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2.8 FASTENERS

Carefully read 1.3.10 (FASTENERS TIGHTENING
TORQUES).

2.8.1 JOINTS WITH CLICK CLAMPS AND WITH
SCREW-TYPE CLAMPS

A CAUTION

Remove ONLY the clamps indicated in the mainte-
nance procedures.

The following text does not authorize the arbitrary re-
moval of the clamps present on the engine.

A WARNING

Before removing a clamp, make sure that the removal
does not cause any fluid leakage; if so, provide for
preventing such leakages and protect the parts
placed around the joint.

CLICK CLAMPS

For the removal it is sufficient to use simple pliers, while
for the installation a special tool is required (see below).

Before removing a clamp, prepare the material necessary
for the correct installation of the new clamp.

NOTE Have the appropriate special tool Bl available:
- aprllla part# 0277295 (click clamp installation pliers).

. - ACAUTION .

Upon lnstallatlon replace the click clamp that has
been removed with a new click clamp having the
same dimensions, see 0.4.2 (SPARE PARTS CATA-
LOGUE).

Do not attempt to reinstall the removed click clamp,
since it is unusable.

Do not replace the removed click clamp with a screw-
type clamp or with other types of clamps.

_ ACAUTION

Proceed with care, in order not to damage the jomt
components.

¢ Work with the pliers on the head of the click clamp,
forcing until you release it.

SCREW-TYPE CLAMPS

For the removal and installation it is sufficient to use a
simple screwdriver.

A CAUTION

Check the conditions of the screw-type clamp and if
necessary replace it with a new screw-type clamp of
the same dimensions, see 0.4.2 (SPARE PARTS CAT-
ALOGUE).

When fastening the screw-type clamp, make sure that
the joint is sufficiently stable.

-14-00 aprilia
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@

Release 00/2001-11



V990 engine @

TECHNICAL INFORMATION

2.8.2 GENERAL VALUES OF TIGHTENING TORQUES

The following table shows tightening torques for screws
and bolts with metric ISO threads, as is used in this en-
gine. These are general values to be used if no specific
value is given in this manual or other aprilia service liter-
ature.

Screwor ‘WNWMMQMMWG

bolt thread
M6 10 6
M8 12 15
M 10 14 30
M 12 17 55
M 14 19 85
M 16 22 94.03 130

It not otherwise indicated, the tightening torques shown
should be used for clean and dry threads, at room tem-
perature.

NOTE To avoid damage to the threads, tighten screws
and bolts as follows:

# Run up the fasteners finger tight.

+ Applying half the prescribed tightening torque, tighten
the fasteners that are diametrically opposite each oth-
er: (A) and (B); (C) and (D).

¢ Repeat, applying the prescribed tightening torque.

NOTE In this way the pressure exerted by the fasten-
ers will be uniformly distributed on the joint surface.

Steel/aluminum fastening screws with similar coeffi-
cient of elasticity:

M10 36 50
M12 58 80

Release 00/2001-11 aprilia
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2.8.3 SPECIFIC VALUES OF TIGHTENING TORQUES

..... ‘ Notes:

“““ A CAUTION L243 = fasten with LOCTITE® 243
The fasteners featured in the table must be torqued L572 = fasten with LOCTITE® 572
to speclflcatlon using a torque spanner and LOC- L574 = fasten with LOCTITE® 574
TITE® applied, where indicated. L648 = fasten with LOCTITE® 648

ENGINE

Engine/Frame Fasteners

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Engine Fasteners

Description Q.ty Screw/nut ftib Nm Note
Engine oil inlet flange 2 M6 8.7 12 -

For further fasteners consuit the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Crankcase
Description Q.ty Screw/nut ftib Nm Note
Grooved ball bearings for selector roller/[alternator side (MS)] Flat-head screw
case 1 M6x13 8 1 1243
Grooved ball bearings for selector roller/[clutch side (KS)] case 1 Flat-maGag gcrew 8 11 L243
Grooved ball bearings for propeller shaft/[clutch side (KS)] case| 2 Fiat-t':};e;g gcrew 8 11 L243
Coolant pump idler gear/[clutch side (KS)] case 1 Pin 10 - - L648
On both
sides in the
Gasket [flywheel side (MS)] case/[clutch side (KS)] case 1 - - - engine oil
“labyrinth”
seal area.
[alternator side (MS)] case/[clutch side (KS)] case 13 | Allen screw M6x65 8 11 -
[alternator side (MS)] case/[clutch side (KS)] case 1 Allen screw M6x80 8 11 -
{alternator side (MS)] case/[clutch side (KS)] case 5 | Allen screw M6x45 8 11 -
[alternator side (MS)] case/[clutch side (KS)] case 1 Allen screw M6x25 8 11 -
Magnetic screw
Case 1 M12x1 5 145 | 20 -
Case 1 | Contact screw M10| 2.9 4 L574
Case/nozzle 75 1 Allen screw M6x10 | 4.4 6 -
Bearing flange [clutch side (KS)]/[alternator side (MS)] 2 Screw M8x45 18 25 -
Bearing flange [clutch side (KS)] 2 Screw M8x25 18 25 -
Bearing flange [alternator side (MS)] 1 Allen screw M8x20 | 18 25 -
Bearing flange [alternator side (MS)] 1 Allen screw M6x20 8 11 L243

For further fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Crankshaft, balanceshaft, gearshift

Description Q.ty Screw/nut ftib Nm Note
Shifting lever/positioning disc 2 | Allen screw M6x20 8 11 L243
Balanceshaft [clutch side (KS)] 1 Nut M22x1.5 108 150 -
Crankshaft [clutch side (KS)] 1 Nut M33x1.5 166 | 230 L243
Balanceshaft [alternator side (MS)] 1 |Allen screw M10x20| 36 50 L648
Oil pump
Description Q.ty Screw/nut ftib Nm Note
Without head screw Upper and
Oil pump 1 with double diame- - - lower sur-
ter M12x1.5 faces: L574
Follow p>
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Oil pump
Description Q.ty Screw/nut ftib Nm Note
Upperand
. lower sur-
Oil pump cover 1 - - - faces:
L574
Oil pump lid 4 | Allen screw M6x45 8 11 -
Clutch
Description Q.ty Screw/nut ftib Nm Note
Countershaft [clutch side (KS)] 1 Nut M24x1.5 123 170 L648
Clutch spring 6 Screw M6x25 8 11 -
Disengagement rod 1 Locking nut M12 | 21.7 30 -
Complete diaphragm ring 8 | Allen screw M5x20 | 3.6 5 -
Primary drive (spring-support plate/clutch gear/clutch housing
fastening screws) 3 Screw M8x16 21.7 30 L648
Primary drive (spring-support plate/clutch gear/clutch housing Screw M8x25/
fastening screws) 3 nut M8 217 30 L648
Head, cylinders
Description Q.ty Screw/nut ftib Nm Note
Camshaft support/head “1” (front) 8 | Ailen screw M6x30 8 11 -
“qn Exhaust pipe
Head “1” (front) 2 M18x1 5 9.4 13 L275
Head “1” (front) 1 Breather nipple 20 2.0 L243
wo Exhaust pipe
Head “2” (rear) 1 M18x1.5 9.4 13 L275
Camshaft support/head “2" (rear) 4 | Allen screw M6x30 | 8 11 -
Camshaft support/head “2” (rear) 2 | Allen screw M6x45| 8 11 -
Camshaft support/head “2” (rear) 2 | Allen screw M6x55 8 11 -
o Cap screw
Head “2” (rear) 1 M18x1.5 14.4 20 L243
Stud bolt
Head/exhaust 6 M8x16/20 7.2 10 L648
Head “2" (rear) 1 Angular union - - L574
Stud bolt
Head/case 8 M10x171 4.4 6 L243
Not varnished
cylinder ver-
sion 20.3-21.7
. ftlb (28-30 Nm)
. S th shoul-
Cylinder/head 8 | > Maxae [ Varnished -
cylinder ver-
sion 18-20.3
ftlb
(25-28 Nm )
Not varnished
head version
42 ftlb (58 Nm)
Varnished
head version | Grease
36.2-39.8 ftlb | the nut
Head/stud bolt 8 Nut M10 (50-55 Nm) | support
Varnished surtace
head version
(with nut on
outer side)
42 ftib (58 Nm)
Head/chain compartment 4 |Allen screw M6x100| 8 11 -
Head “2” (rear)/bearing flange 2 Screw M6x35 8 11 -
Head “2” (rear)/bearing flange 2 Screw M6x20 8 11 -
Follow p»

Release 01/2001-12

EH-17-0




TECHNICAL INFORMATION

V990 engine @
Follow p»
Head, cylinders
Description Q.ty Screw/nut ftib | Nm Note
Head “1” (front)/Timing gear - exhaust camshaft 3 | Allen screw M6x14 8 11 L243
Head “1” (front)/Timing gear - intake camshaft 3 | Allen screw M6x14 8 11 L243
Head “1” (front)/Timing chain - guide bracket 1 Spacer screw 8 | 11 -
Head “2” (rear)/Timing gear - intake camshaft 3 Allen screw 8 | 11 L243
Head “2” (rear)/Drive gear (upper balanceshaft gearing) + timing
gear - exhaust camshaft 3 | Alien screw M6x14 | 8 11 L243
Head “2” (rear)/Balance weight + driven gear (upper balance-
shaft gearing) - intake camshaft 1 Nut M14x1 36 50 1243
Head “2” (rear)/Timing chain guide 2 Screw M6x35 8 11 -
Valve cover 10 Spal\cl:lgl;(zgrew 6.6 9 -
Head 4 Spark cap 13 18 -
Induction flange 4 | Allen screw M8x25 | 13.7 19 -
Cylinder/chain tightener 2 Cap Screw 217 | 30 -
Head “1” (front) 1| Coclantlempera- | 145 | 20 -
Head “2 (rear) 1 | Coolanttempera- | 445 | 20 -
Cylinder bracket support shoe 2 Al 1o 29 | 40 -
Cylinder bracket support shoe 2 Nut M10 29 40 L243
Ignition system, starter motor

Description Q.ty Screw/nut ftib Nm Note
Crankshaft position sensor/alternator cover 2 Tapl\t/iltézxﬁgrew 8 11 -
Crankshaft position sensor/alternator cover 1 Tapl\t/iltgx?%rew 7.2 10 L243
Alternator cover/alternator 3 | Allen screw M6x40 8 11 L243
Alternator rotor/sprag clutch case/alternator ring - - - - L648
Alternator rotor/sprag clutch case/alternator ring 3 | Allenscrew M8x18 | 21.7 | 30 L648
Sprag clutch case 3 | AllenscrewM8x16 | 21.7 30 L648
Alternator rotor taper - - - - L648
Alternator rotor/crankshaft 1 |Allen screw M16x30| 94 130 L648
Alternator cover/[alternator side (MS)] case 12 [ Allen screw M6x35 8 11 -

Man-

Cap screw ual Alternator

Altemator cover 1 M24x1.5 tight- | ~ | cover

ening
Alternator cover/cable-lock bracket 1 | Allen screw M6x10 | 5 7 L243
Camshaft position sensor/head “1” (front) 2 Tapl\tlllgax:;rew 29 4 L243
For further fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Clutch cover, coolant pump
Description Q.ty Screw/nut ftib | Nm Note
Manual tighten-
Coolant pump 1 impelter ing, min. 5 ftlb -
(7 Nm)
Clutch cover 1 |Ollpressure switch | 108 | 15 | L243
Coolant pump case 1 Allen screw M6x25 8 11 -
Follow p»
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Clutch cover, coolant pump

L243 only

Coolant pump case 3 | Allen screw M6x55 8 11 ::%rnlt?fatl
screw

Clutch cover 11 | Allen screw M6x35 8 11 -
Clutch cover 3 | Allen screw M8x40 | 13.7 19 -
Clutch cover 1 Allen screw M8x65 | 13.7 19 -
For this fasteners consult the correspondmg voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For this fasteners consu‘ltv the correspondingkvo\ice in the'paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

FRONT SUSPENSION

Front fork

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Steering damper

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Damper absorber

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Linkage

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORAQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

' ;ELEchcAL SYSTEM

For this fasteners c‘onsu‘lt”the correspondlng velce in the paragraphv (SPECIFIC VALUES OF TIG‘HTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

‘For thls fasteners consult the correspondlng voice in the paragraph (SPECIFIC VALUES ‘OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For this fasteners consult the cerresponding ve\i::cesmthe \‘paragrap ( VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Fotlow p»
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'For this fasteners consult the correspondlng voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For thls'fasteners consult the correspondlng voice |n the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

BRAKE SYSTEMS

Front system

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Rear system

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

CLUTCH CQNTROI. $Y’$?£M

For this fasteners consult the correspondIng Vou:e in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

EXI'IAUS‘TM —

Forthls fasteners ‘consult the\corresponarng voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

~ FUEL SYSTEM

Fuel pump flange

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

Fuel tank

For this fasteners consult the corresponding voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For thls fasteners consult the correspondmg voice in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For'thls fasteners consult the correspondIng voice In the paragraph (SPECIFIC.VALUES OF - TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).

For this fasteners consult the correspondlng volce in the paragraph (SPECIFIC VALUES OF TIGHTENING
TORQUES) of specific vehicle workshop manual, see 0.4.1 (VEHICLE WORKSHOP MANUAL).
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THE COMPLETE ENGINE
FROM/TO THE VEHICLE FRAME

TABLE OF CONTENTS

3.4 PREFACE.........oocco..ooimomrrsre 3-2-00

3.2 ENGINE PARTS WHICH CAN BE

DISASSEMBLED WITHOUT
REMOVING THE ENGINE

FROM THE FRAME ... . 3-2-00
3.3 REMOVING THE COMPLETE ENGINE

FROM THE FRAME ... . .. ... ... 3-2-00
3.4 REFITTING THE ENGINE

TOTHEFRAME ... 3-2-00

3.1 PREFACE

This section contains the information and data required
by the professional mechanic to remove and refit the en-
gine, from and to, the frame of the specific aprilia vehicle; o

it also indicates the engine parts which can be removed
and refitted without removing the engine from the frame.

3.2 ENGINE PARTS WHICH CAN BE

DISASSEMBLED WITHOUT REMOVING
THE ENGINE FROM THE FRAME

Consult the corresponding chapter in the section 3 (EN-
GINE) of specific vehicle workshop manual, see 0.4.1
(VEHICLE WORKSHOP MANUAL). o

3.3 REMOVING THE COMPLETE ENGINE
FROM THE FRAME

Consult the corresponding chapter in the section 3 (EN-
GINE) of specific vehicle workshop manual, see 0.4.1
(VEHICLE WORKSHOP MANUAL).

3.4 REFITTING THE ENGINE TO THE FRAME

Consult the corresponding chapter in the section 3 (EN-
GINE) of specific vehicle workshop manual, see 0.4.1
(VEHICLE WORKSHOP MANUAL).
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DISASSEMBLING THE ENGINE

TABLE OF CONTENTS

4.1 PREFACE ..., 4-3-00
4.2 IMPORTANT INFORMATION ................ 4-3-00
4.2.1 ENGINE SAFETY RULES .......................... 4-3-00
4.3 TECHNICAL INFORMATION ............... 4-4-00
4.3.1 TECHNICAL DATA ... 4-4-00
4.3.2 MAINTENANCE INTERVALS ................... 4-4-00
4.3.3 TROUBLESHOOTING ............cccooviiinn. 4-4-00
4.3.4 SEALANTS ... 4-4-00
435 LUBRICANTS ... 4-4-00
4.3.6 SPECIAL TOOLS ..., 4-4-00
4.3.7 TIGHTENING TORQUE .............cc.ccoonrnnn 4-4-00
4.3.8 MARKS ON THE ENGINE PARTS ............ 4-5-00
4.4 ENGINE DISASSEMBLY

SEQUENCE ... 4-6-00
4.5 REMOVING

THE STARTER MOTOR ........................ 4-7-00

4.6 DISASSEMBLING
CYLINDER “1” (FRONT),
HEAD AND PISTON ..., 4-8-00

4.7 DISASSEMBLING
CYLINDER “2” (REAR),
HEAD AND PISTON ........................... 4-11-00

4.8 REMOVING
THE ALTERNATOR COVER
AND ALTERNATOR SYSTEM ........... 4-14-00

4.9 DISASSEMBLING
CYLINDER “1” (FRONT)

TIMING DRIVE ASSEMBLY .............. 4-15-00
4.10 REMOVING
THE ENGINE OIL FILTER ............... 4-15-00
4.11 REMOVING
THE CLUTCHCOVER ..................... 4-16-00

4.12 DISASSEMBLING THE CLUTCH ... 4-17-00

4.13 DISASSEMBLING THE LOWER
BALANCESHAFT MECHANISM
AND PRIMARY DRIVE GEAR ......... 4-18-00

4.14 DISASSEMBLING
CYLINDER “2” (REAR)

TIMING DRIVE ASSEMBLY ........... 4-19-00
4.15 REMOVING THE OIL PUMP .............. 4-20-00
4.16 DISASSEMBLING THE GEAR

SELECTION MECHANISM ............... 4-21-00

4.17 SPLITTING THE ENGINE CASE ... 4-22-00

4.18 DISASSEMBLING
THE CRANKSHAFT AND THE

LOWER BALANCESHAFT ... 4-22-00
4.19 DISASSEMBLING
THE GEARBOX ... 4-23-00
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| DISASSEMBLING THE ENGINE

4.1 PREFACE

This section contains the information and data required
by the professional mechanic to disassembly this specific
aprilia engine.

This section is based on the knowledge that we pos-
sessed at the time of publication.

Since aprilia constantly strives to improve their vehicles,
we reserve the right to make technical modifications and
improvements to the engine.

Thus, it is possible that for some engines this section may
be incomplete or in error, and some sections of this man-
ual may not be applicable to the engine upon which you
are working.

If you have any doubt as to the applicability of any state-
ment in this section, contact aprilia directly.

Again, if you have any questions, do not hesitate to con-
tact the factory directly.

4.2 IMPORTANT INFORMATION

4.2.1 ENGINE SAFETY RULES

See 1.3.7 (ENGINE GENERAL SAFETY RULES).

See 1.4.4 (ENGINE SAFETY RULES).

See 1.4.5 (REQUIREMENTS FOR ENGINE OPERA-
TIONS WORK).

Release 00/2001-11 aprilia
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4.3 TECHNICAL INFORMATION

4.3.1 TECHNICAL DATA
See 2.4 (TECHNICAL DATA).

4.3.2 MAINTENANCE INTERVALS

See 2.2 (REGULAR SERVICE INTERVAL CHART).

4.3.3 TROUBLESHOOTING
See 8.1 (TROUBLESHOOTING).

4.3.4 SEALANTS
See 2.6 (CONSUMABLES).

4.3.5 LUBRICANTS
See 2.5 (LUBRICANT CHART).

4.3.6 SPECIAL TOOLS
See 2.7 (SPECIAL TOOLS EGR).

4.3.7 TIGHTENING TORQUE
See 2.8 (FASTENERS).

i

it

g
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DISASSEMBLING THE ENGINE

4.3.8 MARKS ON THE ENGINE PARTS

The disassembly, reassembly and replacement opera-
tions require that some parts of the engine be marked

with a colored dot, letters, or reference marks.

The following table indicates the part, the type of mark,
the reason for the mark and the reference to the appropri-

ate chapter or paragraph in this specific manual.

Part

Mating component

Marked component

Mark (type)

Mark function

Reference to the text

Engine crankcase (in-
side both crankcase
halves).

Main bearings (in-
stalled on the engine
crankcase).

Color:

Red (minimum range).
Blue (medium range).
Yellow (maximum
range).

Refers to the diameters
of the bearing lands
(crankshaft and bal-
anceshaft) on the crank-
case halves, for the se-
lection of the size range.

5.4 (CRANKSHAFT
MAIN BUSHINGS AND
LOWER BALANCE-
SHAFT MAIN BUSH-
INGS). 5.4.2 (ASSEM-
BLY).

Clutch cover (not

Support bearings (in-
stalled on the clutch

Red (minimum range).
Blue (medium range).

of the bearing lands
(crankshaft and bal-

Color:
Red (minimum thick- 5.12 (REPLACING
. ness). . :

Comretra o8 09| ongbearng. [Bus(mocum | Sl e ickss WNNSTALLNGTHE
ness). ’
Yellow (maximum RODS).
thickness).
Color: Refers to the diameters

5.21 (SUPPORT

marked). . anceshaft) onthe clutch [BEARINGS).
cover). :;?:g:)/ (maximum cover, for the selection
' of the size range.
5.25 (DISASSEMBLING

Not present. Refers to the upper part [THE INTAKE AND EX-
Valve seats (on the Valve springs To be made on the up- |of the springs, indis- |HAUST VALVES).
head) (not marked). prings. per part of the springs |pensable to ensure cor-{5.30 (VALVES). 5.30.4

upon disassembly. rect reassembly. (ASSEMBLING THE

VALVES IN THE HEAD).

Head “1” (front) (not
marked).

Cylinder “2” {front).

Letter “A” or “B”
stamped on the lower
side of cylinder “1”.

Refers to the “size
range” of cylinder “1”.

Head “2” (rear)
(not marked).

Cylinder “2” (rear).

Letter “A” or “B”
stamped on the lower
side of cylinder “2”.

Refers to the “size
range” of cylinder “2”.

5.31 (CYLINDER)
5.32 (PISTON AND
GUDGEON PIN).
6.13 [ASSEMBLING
THE PISTON AND
CYLINDER 2’
(REAR)).

6.19 [ASSEMBLING
THE PISTON AND
CYLINDER “1”
(FRONT)].

Cylinder “1” (front).

Piston “1” (front) — orig-
inal installed.

Not present. Number “1”
to be stamped on the
piston and the cylinder
“1” upon disassembly.

Refers to the cylinder-
piston set and to the po-
sition of the piston in
cylinder “1”.

4.6 [DISASSEMBLING
CYLINDER “”
(FRONT), HEAD AND
PISTON].

Cylinder “2” (rear).

Piston “2” (rear) - origi-
nal installed.

Not present.

Number “2” to be
stamped on the piston
and the cylinder “2” up-
on disassembly.

Refers to the cylinder-
piston set and to the po-
sition of the piston in
cylinder “2".

4.7 [DISASSEMBLING
CYLINDER “2”
(REAR), HEAD AND
PISTON].

Cylinder “1” (front) with
letter “A” or “B”.

Piston “1” (front) — re-
newed.

Color:
Red (range “A”).
Green (range “B”).

Refers to the “size
range” (“A" or “B”) of
cylinder “1” and to the
direction of assembly.

5.32 (PISTON AND
GUDGEON PIN).

Cylinder “2” (rear) with
letter “A” or “B”.

Piston “2” (rear) — re-
newed.

Color:
Red (range “A”).
Green (range “B").

Refers to the “size
range” (“A” or “B”) of
cylinder “2” and to the
direction of assembly.

5.32 (PISTON AND
GUDGEON PIN).
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4.4 ENGINE DISASSEMBLY SEQUENCE

Any compo emoved must be set aside in
groups arranged according to their assembly position.
This will ensure that when you reassemble the engine,
all parts will be fitted in their proper locations.

NOTE Before going ahead with the disassembly of the
engine, gather the appropriate special tools, see 2.7
(SPECIAL TOOLS EI).

NOTE This diagram shows the operations to be per-
formed and the sequence to be followed when disassem-
bling the engine parts.

In order to remove the parts outlined with short dashes,
(T ~ 1) the engine must be removed from the frame, see
3.3 (REMOVING THE COMPLETE ENGINE FROM THE
FRAME).

Release 01/2001-12



V990 engine @&
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Diagram key
NOTE

Cylinder “1” = front cylinder.
Cylinder “2” = rear cylinder.

) Engine
) Starter motor
) Alternator cover
) Qil filter cover
) Cylinder “1” tappet cover
) Camshaft position sensor
) Cylinder “2” tappet cover
) Complete clutch diaphragm cover
) Stator
10) Alternator rotor
11) Clutch
12) Oil filter cartridge
13) Cylinder “1” TDC position
14) Cylinder “2” TDC position
15) Clutch diaphragm
16) Complete support plate and disengagement rod
17) Crankshaft position sensor
17A) Crankshaft position sensor
18) Starter motor drive
19) Cylinder “1” timing chain tightener
20) Upper balanceshatt drive
21) Coolant pump lid
22) Clutch discs
3) Cylinder “1” timing drive assembly
4) Cylinder “1” camshafts
5) Cylinder “1” timing drive gears
6) Cylinder “2” timing chain tightener
27) Coolant pump
) Clutch cover
) Cylinder “1” timing chain
0) Cylinder “2” timing drive gears
) Complete support plate and disengagement rod

4.5 REMOVING THE STARTER MOTOR

Consult the corresponding paragraph in the section 3
(ENGINE) of specific vehicle workshop manual, see 0.4.1
(VEHICLE WORKSHOP MANUAL).

Release 01/2001-12

32) Cylinder “1” head

33) Cylinder “1” head with cylinder
34) Cylinder “2” top side upper balanceshaft
35) Cylinder “2” timing chain

36) Clutch discs

37) Cylinder “1” camshafts

38) Cylinder “1” piston

39) Cylinder “2” camshafts

40) Cylinder “2” head with cylinder
41) Cylinder “2” head

42) Primary drive

43) Cylinder “1” valves

44) Cylinder “2” piston

45) Cylinder “2” top side upper balanceshatt
46) Balanceshaft gear

47) Oil pump gear

48) Oil pump

49) Removing the engine half-case
50) Cylinder “2” camshafts

51) Coolant pump transmission
52) Complete gearshift shaft

53) Lower balanceshaft

54) Cylinder “2” valves

55) Index plate

56) Index lever

57) Cylinder “2” timing drive assembly
58) Crankshaft

59) Connecting rod

60) Gearshift rods

61) Gearshift fork

62) Gearshift, shift cam

63) Drive gears

64) Gearbox bearings

65) Crankshaft, lower balanceshaft
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4.6 DISASSEMBLING CYLINDER “1” (FRONT),
HEAD AND PISTON

Carefully read 4.2 (IMPORTANT INFORMATION).

The head and the cylinder must be disassembled as
unit. This is the only way in which the head and cylin-
der can be separated. .

# Remove the two spark plugs (1) from the head of the
cylinder “1” (front), see section 2 (SERVICE AND SET-
TING UP) of specific vehicle workshop manual see
0.4.1 (VEHICLE WORKSHOP MANUAL).

¢ Unscrew and remove the five complele M6 spacer
screws (2) and remove the head cover (3) together with
ils gasket.

+ Unscrew and remove the two M10 Allen screws (4) and
remove the support bracket (5).

# Remove the plastic plug (6) and O-Ring (7) located in
the center of the alternator cover.

¢ Remove the M8 Allen screw (8) complete with seals.

% Use a size 14 mm Allen wrench (9), turn the crankshaft
counterciockwise (11) until the piston “1” is at TDC (ig-
nition).

NOTE At the TDC (ignition), the reference marks “IN"
(10) and “EX” (11) of the two gears are pal 0
head uncoupling surface, and face each other.

NOTE Have the appropriate special tool Bl available:
- aprilia part# 0240880 (threaded bolt for retaining the
crankshatft at TDC) (12);

% Screw the special tool (12) into the slot previously occu-
pied by the M8 Allen screw (8} by hand so that you can
feel it fit perfectly inside the crankshatt fastening slot.

NOTE Tum the crankshaft both ways to ensure that the
threaded pin is engaged perfectly,
The threaded pin should not be overtightened.

Threaded pin tightening torque: max. 3.6 fiib (5 Nm).
Eoliow B
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% Unscrew and remove the plug (13) complete with its
seal {M) and remove the complete chain tightener

To properly reassembw the two gears (19} before re-
moval, mark with SX and DX the left and the right
gears respectively, and sign with the reference mark
“A” the gears and the camshafis.

# Disengage, from the timing chain (20), the two gears
(19) slide and remove them.
¢ Unscrew and remove the six M6x11.5 Allen screws
21}
@ letthe timing chain (20) drap into the cyﬁnders chain
¥ 5

‘Be careful ak keep the two locating dowem (2‘?) from
dropping inside the crankcase.

NOTE See 5.24 (HEAD AND CAMSHAFT) for instruc-
tions on taking the complete head apart.
+ Cover the opening in the base with a clean cloth.

% Hemove the cylinder base gasket from its groove and
pull out the two locating dowels (27).

Follow B
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d remove the two M6 Allen screws (33) and

jury
ds to get tre pped between the cyfinder and
the stud bolts (35)

‘; ¢ mez}ve ihe oy l‘!d%%’(

When removing the cytindar, ta!w care not to damage’

the cylinder,
Be careful to keep the two kmating dowaks {36} fr
dropping inside the crankcase.

NOTE Ssee 5.24 (HEAD AND CAMSHAFT) for instruc-
tions on taking the complete head apart.

# Cover the opening in the base with a clean cloth.
@ Bemove the cylinder base gasket from its groove and
pull out the two locating dowels (38).

ing urk,i the pis-

k the piston crown on the exhaust
side (39) to rarmnd you wh:ch direction it m:ru d be as-
_sembledin.
In the same way, mark both the mstan and the cylinder
with a ‘2’ so that the two mmmnants can be feaésem~
,bied wrmcﬁy -

in order to prevent unbaianced forces, the axis of the
pistons’ gudgeon pin is positioned off»-center, to-
wards the front of the v&hicte.

+ must be positioned

cing the right way.

r (40), remove the left and
, gtha p:attm pm ‘
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< 51 [ER Remove the alternator rotor (8) with:
— the sprag clutch flange (9);
— the sprag clutch (10).

. Remove the alternator rotor with :
- the sprag clutch flange (9);
— the sprag clutch (10);
— the alternator rotor housing (F).

¢ Remove the sprag clutch gear (11).

¢ Remove the starter idler gear (12) and double gear
(13).

NOTE in order to check the sprag clutch gear (11), the
starter idler gear (12) and double gear (13) see 5.33
(STARTER MOTOR DRIVE ASSEMBLY).

NOTE In order to remove or to check the alternator sy-
stem, see 5.34 (ALTERNATOR X1 [ET] EM) or 5.35
(ALTERNATOR ISR [EN).

Release 01/2001-12




DISASSEMBLING THE ENGINE

V990 engine @
NOTE

-14-02 aprilia Release 01/2001-12



 DISASSEMBLING THE ENGINE

V990 engine @D

4.9 ﬂ!&ﬁﬁﬁﬁﬂﬂLiﬂ&?@YLl‘NﬂEﬂ “1” (FRONT)
7 TIMING DRIVE ASSEMBLY

4 Remove the external balanceweight (2), the drive pin-
ion (3), the internal balanceweight (4) and the lower
balanceshaft key (5). '

@ Unscrew and remove the two M8 screws (6) and re-
move both spring washers (7). .

¢ Unscrew and remove the M6 Allen screw (8) and re-
move the complete roller bearing flange (9).

NOTE The cylinder and the head are still fitted on the
engine. in order to remove the timing chain (14), the
chain tightener and camshaft gears must be removed,
see 4.6 [DISASSEMBLING CYLINDER “1" (FRONT),
HEAD AND PISTON]

NOTE During disassembly of the roller bearing flange
{9), there is no ne o remove the components (10) (11)

(10), 'ihe two locating dow-
s (12).

NOTE Engine # 527354 and later. The locating dow-

els {(11) are no longer fitted: centering is achieved with the

aidof the flange (9).

# Remove the chain tensioner shoe (13), pulling it out
from above. - '

NOTE Mark the timing chain (14) with a colored dot so
that vou are sure to refit it with the same direction of rota-
tion.

+ Pull the timing chain (14) out from below, complete with
the idler gear (15), and remove the washer (16}

4.10 REMOVING THE ENGINE OIL FILTER
C e section 2 (SERVICE AND SETTING UP) of
- spe ehicle workshop manual see 0.4.1 (VEHICLE
WORKSHOP MANUAL).
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4.11 REMOW!HG ‘!"HE CLUTCH COVER
MR@RXANT lNFORMATlQN)

remove the cam;:n&m dtaphfagm cover (2).

¢ Remove the diaphragm (3) from the clutch cover retain-
_ers (4) and tum it approx. 20°,

# Unscrew and remove the M12 stop nut (5) and remove
the washer (6), pressure plate (7), d;aphragm (3), sup-
port plate (8) and the washer (9).

NOTE In order to unscrew and remove the M12 stop
nut {5}, the cluich disengaging shaft must be held still with
a Allen wrench.

+ Unscrew and remove the four M6 Allen screws (10} and
remove the coolant pump case (11) complete with
shaped seal.

NOTE The lower Allen screw (12) (coolant drain cap)
also is provided with a saal

See 5.22 (C:QQLANT PUMP) for instructions on disas-
sembling the coolant pump.

’ N@*E If the M8 Allen screw (15) has not been previ-
ously removed, to retain the shaft at TDC, this screw
must also be removed.

# Unscrew and remove the eleven M6 Allen screws (13)
and the three M8 Allen screws (14).

Be careful nol 1o damage the gasket surfaces when

lifting the clutch cover.

# Lift the cluich cover (16) carefully, using a screwdriver
to work the pull-out tabs (17), and remove it.
® Remove the gasket.
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4.12 DISASSEMBLING THE CLUTCH
Caretully read 4.2 (IMPORTANT INFORMATION).

,rfprrhed with-

NOTE The crankshaft must be retained at TDC, see
4.6 {ﬁ!&AﬁﬁEMﬁL NG CYUNQER “17 (FRONT), HEAD
’ANS PISTON]

¢ Unscrew and remove the s:x M6 screws (1),

# Remove the washer (2), clutch springs (3) and support
spring-support cups (4),

¢ Remove the complete clutch dmngagmg shaft (5).

NOTE Have the apprsprsate special tool B& avilicbie:
~ aprilia part# 8140185 (clutch dise extraction hook le-
ver) (9).

NOTE The lower clutch discs can only be removed in-
dividually with the aid of the appropriate hook levers (9).

¢ Remove the lined discs (6) and steel discs (7) from the
clutch housing (8).

NOTE Have the appropriate special tool Eil available:

~ aprilia part# 0277881 (clutch locking tool) (10).

# Insert the clutch blocking tool (10) in the clutch housing
(8) and on the clutch hub (11).

i

Insert the clutch blocking tool all the way into the

clutch drum so as not to damage the basket when ’

loosening the nut.

# Unscrew and remove the M24x1.5 nut (12).

« Remove the clutch blocking tool (10), spring washe
(13} and clutch hub (11}

@ Remove the thrust ring (14).

NOTE For instructions on disassembling the primary

drive, see 5,19 (DISASSEMBLING THE PRIMARY DRI-

VE).
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4.13 DISASSEMBLING THE LOWER
‘ BALANCESHAFT MECHANISM AND
PRIMARY DRIVE GEAR

The cr st be retai
.6 [DISASSEMBLING CYLINDER “1” (FRONT), HEAD

AND PISTON]. ' , -

# Unscrew and remove the M22x1.5 nut (1), remove the
- spring washer (2) and lower balanceshaft balance-
weight (3). ‘ '

¢ Unscrew and remove the M33x1.5 nut (4) and remove

the spring washer (5). ‘

4 Hemove the primary drive gear (6) from the crankshaft.

¢ Remove the differential gears (7) from the crankshaft

and lower balanceshaft together.

# Detach the key (8), the upper washer (9) and coolant

pump gear (10) from the lower balanceshaft.

® Bemove the coolant pump idler gear (11).

# Detach the lower washer (12) from the lower balance:

shaft,

V990 engine @
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 4.14 DISASSEMBLING CYLINDER “2” (REAR)
TIMING DRIVE ASSEMBLY

NT INFORMATION).

o s crankshaft,
\ , 8 screws (2) and de-
ach i a ack waahers 3). '

NOTE The cylinder and the head are il filed on the

__engine. In order o remove the timing chain (10), the

chain tightener and camshaft gears must be removed,
see 4.7 [DISASSEMBLING CYLINDER “2” (REAR),
HEAD AND PISTON].

¢ Hemove the comblele roller bearing flange (4) along
with the two precision bushings (5) and the spacer
bushings (6).

# Remove the chain tensioner shoe (7), pulling it out from
above.

+ Remove the two roller bearings (8).

+ Remove the intermediate drive gear (9) and timing
chain (10), pulling both out together downwards.

NOTE Mark the timing chain (10) with a colored dot so
that you are sure tc refit it with the same direction of rota-
tion.

* ﬁamwe the Wa&her (11).
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4.15 REMOVING THE OIL PUMP
Carefully read ¢ TANT INFORMATION).

he oil pump gears, both driving (1) and driven (2),
must always be replaced once they have been disas-
sembled. .
NOTE The oil pump drive gear (1) is attached to the
support plate of the mmpleta clutch housing.
#+ Bemove the circlip (3). ; ;
% Slide the oil pump driven gear (2) up and off.
- NOTE Tum the oil pump shaft (4) so that the pin (5)
can be slid out through the slot (6) on the pump cover (7).
4 Slide the pin (5) out of the oil pump shaft (4).

% Unscrew and remove the four M6 Allen screws (8) and
remove the complete oil pump (9) from the engine

g p pump (9), it is advis-

__able to leave the inside rotor (10) and pin (11) fitted

o aim_ re is a danger of the pin (11) falling into the
oil sump.

& Remove the suction pumps external rotor (12) from the
engine case.

NOTE Take the oil pump apart, see 5.9 (OIL PUMP
AND OIL PUMP DRIVE ASSEMBLY).
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4.16 R)!EEA8$EM§§:JHG THE GEAR SELEGT!ON

' NOTE Turmn the ﬁauntershaﬁ and the main shaft by
hand to ‘enable tha gearto engaga

@ Engage 6" gear.

# Remove the complete seiec:tor shaft {2}

# Unscrew and remove the M6 Allen screw (3) and re-
move the index p late (4)

NOTE Use a screwdriver to ;:ush the compiete index
lever (5) down to make it easier to remove the index
plate.

@ Unscrew and remove the M6 Allen screw (6) and re-
move the washer (7), index lever (5), graduated ring (8)
and index spring (9).

Release 00/2001-11 ~ | aprilia B




. DISASSEMBLING THE ENGINE

4.17 SPLITTING THE ENGINE CASE
illy read 4.2 (tmmmm'r msoammom

_ It is necessary to carefully observe the following in-
gtructiﬁns whan sp!iﬁ ng the engine case:

surface so that the main baarings are

not damaged.

Where necessary, use a screwdriver, inserted in
_the appropriate points (4), to help pry them apart.

Take your time and work with extreme care.
 Never strike the gasket surface.

Do not use excessive force.

Shouid it is impossibie to sapamta the twa halves

of the heck

: af the mgmﬁa case apart by iftmg
the c;u’«;h s*da s&cﬂm

4.‘38 DISASSEMBLING THE CRANKSHAFT
. D THE LOWER am.mcasuaw

'ead 42 (MPORT&NT iﬂFﬁRMﬂTiON}

* Tum the or nkghaﬂ 5 sc» that it c:icma not mterf&fe w:th
the lower balanceshatt (6).

@ Remove the lower balanceshaft (s)
+ Remove the crankshaft o

V990 engine @
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4.19 DISASSEMBLING THE GEARBOX
Carefully read 4.2 (IMPORTANT INFORMATION).

# Remove the two spindles (1).

# Turn both gearshift forks (2) of the countershatt (3) out-
wards, moving them away from the guides of the selec-
tor cylinder (4), and remove them.

# Turn the gearshift fork (5) of the main shaft (6) out-
wards, moving it away from the guide of the selector
cylinder (4}, and remove the selector cylinder.

@ Push the 3 and 4" gear selector gear (7) upwards
and remove the fork (5} from the primary shaft.

¢ Set the engine hali-case upright on the assembly
bench.

NOTE Keep both the countershaft (3) and main shaft
{6} still with one hand whilst tapping the countershaft (3)
with a plastic hammer, working from the oulside.

This forces the two shafts out of their housings complete
with the gearbox gears.

¢ Disassemble the gearbox (8).

L R

The secondary shafts seal is inevita
when disassembling the gearbox and must, there-
fore, be replaced.

NOTE Retrieve the gearbox apart, see 5.14 (GEAR-
BOX).

-23-00
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WORK ON THE ENGINE INDIVIDUAL PARTS

5.1 PREFACE

This section contains the information and data required
by the professional mechanic to work on the engine indi-
vidual parts.

Carefully read 4.2 IMPORTANT INFORMATION).
LBERCAUTION T e

Any components removed must be set aside in
groups arranged according to their assembly posi-
tion.

This will ensure that when you reassemble the en-
gine, all parts will be fitted in their proper locations.

NOTE Before going ahead with the work on the engine
individual parts, gather the appropriate special tools, see
2.7 (SPECIAL TOOLS ).

.. . AWARNING e
Take care not to burn yourself when handling hot en-
gine parts.

- . ACAUTION :
If any of the components have exceeded any of their
wear limits, or if, during visual inspection of a com-
ponent you determine that it is in any way defective,
it must be replaced. It is false economy to reuse a
marginal part. If the limits or values for measure-
ments indicated are given with the precision of smali-
er than 0.004 in (0.1 mm) the temperature of the com-
ponent when it is measured must be between 20 °C -
25 °C (68 °F - 77 °F).

5.2 ENGINE CASE
Carefully read 5.1 (PREFACE).

__ ACAUTION

bo not ﬁsé agressive, caustic, or acidic clean‘ing
products or detergents while attempting to clean en-
gine components.

Use a fire-proof solvent such as Stoddard solvent
only.

¢ Clean the two sections of the engine case, ball bear-
ings and all bearing housings thoroughly with a fire-
proof solvent such as Stoddard solvent.

+ Clean all the gasket surfaces and check for damage.

NOTE Place the two halves of the engine case on a flat
surface to prevent damage.

& Ensure that the two halves of the engine case have no
cracks or signs of damage.

& Ensure that all the threads are in a perfect state of re-
pair.

& Ensure that all the oil seals remaining in their recesses
are not worn or damaged.

¢ Check the play of all ball bearings and ensure that they
roll smoothly and are not distorted. They shouid display
no radial clearance.

NOTE Use motor oil to lubricate the ball bearings be-
fore performing the check.

If the inner race does not turn easily and silently, or if it
makes a noise, it means the bearing is defective and
needs replacing.

Release 00/2001-11

0.004 in (0.1 mm) tollerance

¢ Remove the oil filter (1).

< Clean the oil filter with a fire-proof solvent such as Stod-
dard solvent and check the screen for possible signs of
damage.

¢ Unscrew and remove the M6 Allen screw (2), the seal
(3) and the nozzle (4).

Follow p»
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5.3 MAIN BEARINGS AND OIL SEALS,
MOUNTED ONTO ENGINE HALF-CASES

Carefully read 5.1 (PREEAQ&), -

5.3.1 OIL SEAL DISASSEMBLY
NOTE The oil seals can be disassembled and assem-
bled without removing the engine from the vehicle.

¢ Lift and take out:

—the countershaft oil seal (1);
= the selector shalt oil seal (2);
- the clulch disengaging shaft-oil seal (3).

NOTE As a rule, the disassembled oil seals should be
replaced.

5.3.2 MAIN BEARING QIQASQEMBLY

® Unsmew and remove the M6 flanged- head Allen
screws (4) securing the ball bearings.
% Remove the M6 x 13 fanged»head Allen screw (5).
# Check to ensure that there is no damage or any sign of
or scoring on the bearing lands
b b

N()TE in order o ovold damagmg the gasket surface,
an old engine case gasket should be placed undemeath
the puller plate.

# Remove the main ahaft ball bear:nga (6) with the aid of
a universal sleeve puller (7).
# Hemove the ball bearings using the drlﬁ

main shaft (B}, clutch side;

countershaft (9}, clutch side;

shift cam (10), ¢ cluteh side;
13

110

< Remove the shift cam ball bearmgs (12)

NOTE As a rule, the disassembled ball bearings should
be replaced.

Release 01/2001-12  aprilia
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5.3.3 MAIN BEARING ASSEMBLY

# Check the interference fit between the bearing and the
engine case hosna \ \

. u&ﬁ:ﬁetému; min.

* Lubncate the axtemai »dsameter of the bearmgs slightly
and, with due care, fit them all the way in on the outer
race using a suitable assembly drift:
gearbox main shaft (6), alternator side;
gearbox main shaft (8), clutch side;
gearbox countershaft (9), clutch side;
shift cam (10).cluich side;
gearbox countershaft (11), alternator side,

The gasket of the gearbox main shaft ball bearing (6),
alternator sicte, must face outwards.

NOTE Asa mta, the disassembled ball bearings should
be replaced. ,

% Lubricate the internal diameter of the shift cam ba

bearing (12), alternator side, slightly and, with due

’Screws ﬁghienmg tarque* 8 fﬁb (11 Nm).

534 mt. SEAL Assaisnaw

NOTE Have the appropriate special tool Bl available:

= aprilia part# 0877650 thandle for drift) (13);

~ aprilia part# 0277680 (couniershalt oil seal assembly

. drifty (143

- aprilia part# 8140155 (main shatt ol seat-ciutch shaft
, a{ assembly drift) (15).

_ NOTE Before assembling the shaft seals, their external
diameter must be lubricated slightly.
The closed amie ctf the shaft seals must face outwards.

1) fiush thh the engine case using
the assemb y drift {1 4).
¢ Insert the shaft seals (2) (3} all the way using the as-
sembly drift (15).

V990 engine @
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5.4 CRANKSHAFT MAIN BUSHINGS AND
LOWER BALANCESHAFT MAIN BUSHINGS

epl ia&eﬁ by repa!r
shops ss the appropriate measumment
We strongly suggest that you return engine cases
which requim main bushing service to:

aprilia USA inc.

110 Londonderry Court, Suite 130
Woodstock, GA 30188

USA

Tel 770 592 2261

Fax 770 592 4878

& Measure the internal diameter of the crankshaft main
bushings (1) in both halves of the engine case.

Crankshaft main bushings (1): wear limit diameter

1.81239 in (46.035 mm).

@ Measure the internal diameter of the lower balance-
ain bushings (2) in both halves of the engine

Take a number of measurements, especially in the di-
rection of the axis of both cylinders,. None of the val-
ues must exceed the limit value.

NOTE Measure the radial play between the crankshaft
main bushings (1) and the journals of the crankshaft, see
510 (CRANKSHAFT).

NOTE Measure the radial play between the lower bal-

anceshalt main bushings (2) and the journals of the lower
balanceshaft, see 5.13 (LOWER BALANCESHAFT AND
LOWER BALANCESHAFT MECHANISM),

# Check for signs of wear or slipping on the axial thrust-
bearing lands (3) (4), for the crankshatft, in both halves
of the engine case.

# Check for s;gns of wear or shppmg on the axial thrust:

fo he ower balanceshaft in the

Check the axial play of the crankshaft, see 5.1
(CRANKSHAFT).
Check the axial play of the lower balanceshaft, see

5.13 (LOWER BALANCESHAFT AND LOWER BAL-
ANCESHAFT MECHANISM).

5.4.1 DISASSEMBLY

Remove the main bushing by working from inside of the

corresponding engine half-case.

# Use a felt pen to mark the contact surfaces (7) of the
main bushings on both halves of the engine case so as
{o provide an external visual reference.

Do not scratch or engrave any markings.
Follow B
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Follow I»
NOTE Havs the appropriate special tool B available:
O . |

NOTE Uss an hand press to disassemble the main
bushings.

NOTE In order to remove (and insert) the main bush-
ings, use two supports (A) to bear the half-case of the en-
gine in question.

The two supports must be made of hard wood and affer

smooth surfaces and the following dimensions:

length (L) =12 in (300 mm);

width (W) = 8 in (200 mm});

height (H) = 2 in (80 mm).

@ Place the two Supports {A) on the press work surface.

+ Heat the engine case to 150 °C (302 °F) for a;zpmxu-
mate¥y 15 minutes.

Nﬂ’f Place the engine halfncase of ils outer side in
order to permit operations on its inside.

# Place the engine half-case (B) on the two supports (A).

To support the case against the force exerted by the
press, position the two supporis (A) near the main

bushings which are being serviced. Be careful to aliow

clearance for the bushing, (C). Unless the case is

properly supported, the force of the press can cause

cracks in the case, which may not be immedi-

at ent, but will subsequently cause engine fail-
ure and seizure, with risk of serious accident and sub-

sequent injury or even d&ath

ble one bushing at a time. Disassembling
nay d ge the

bm the press with great care. Male sure that there are
no spectators close to the press. The bush, the case,
or parts of the press could fail, wusing injury to spec-
tators, ~

¢ Proceed with great aauhaﬁ using an hand press re-
~_move the main bushings from the engine half-case.

 NOTE As a rule, the disassembled main bushings
should be replaced in pairs.
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54.2 ASSEMBLY
NOTE The main bushings must be mounted inside the

ainbu&hmg hd«ﬁéing inside the

the main bushing size group based on the
colored markings (10) on the engine case

The om;ér main bus ing (11) of the ca shaft éér:
nator side is provided with a lubrication hole.

NOTE The size group of the main bushings is also
marked with a colored dot.

« I the colored marking applied on the engine case is no
longer clearly legible, calculate the diameter based on -
the average of a number of different measurements.

Take a number of measurements, especially in the di-
rection of the axis of both cylinders.

& 1.9645 - 1.9648 In rodl
(49.899 ~ 49.908 mm)

2 1.9648 - 1.9652 in
(48.908 - 49.918 mm)

© 1.9652 - 1.9657 in
(49.918 - 49.920 mm) |  Ye!OW

blue

©1.4137 - 1.4141 in -
(35.909 - 35.918 mm) |
014 4 -

NOTE Have the appropriate special tool B available:

= aprilia part# 0277726 (crankshaft bushing inserter drift)
(12);

~ aprilia part¥ 0277729 (lower balanceshaft bushing in- -
serter drift) (13).

# Heat the engine case to approx. 150 °C (302 °F)

# Coatl the main bushing and the crankcase bore with
MOLYKOTE® G-N. .

M = MOLYKOTE® G-N.

Follow
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Follow I
NOTE Use an hand press to assemble the main bush-

_main bush-
 half-case of the en-

The two supports must be made of hard wood and offer

smooth surfaces and the following dimensions:

length (L) = 12 in (300 mm);

width (W) = 8 in (200 mm);

height (H) = 2in (50 mm).

& Place the two supports (A) on the press wark surface.

% Heal the engine case to 150 °C (302 °F} for approxi-
mately 15 minutes.

Risk of burns.

Wear heavy leather gloves and use fire-proof thermal
insulated material when handling heated engine half-
cases,

NOTE Place the engine half-case on its outer side in
\a{der 1 perm&t operations on ils inside.

To support the case against the force exerted by the

press, position the two supports (A) near the main

bushings which are being serviced. Be careful to aliow
clearance for the bushing, (C). Unless the case is
properly supported, the force of the press can cause
micro cracks in the case, which may not be immedi-
ately evident, but will subsequently cause engine fail-
ure and seizure, with risk of serious accident and sub-
sequent injury or even death.

. ,L . o iabiiinea |
Assemble one bushing at a time. Assembling both
bushings at the same time may damage the bushings,
and the case halves, and could lead to the kind of dam-
age described above.

® Pl ace the bushings, :mmﬁtate with drift and O-ring, in
, ‘ in the engine h:alf»case and align the

Use the press with great care. Male sure that there are

no spectators close to the press. The bush, the case,
ot parts of the press could fail, causing injury to spec-
tators,

NOTE During this phase, do not insert the bushings
completely.

# Proceed with greal caution, using an hand press insert
the main bushings until half of their height.

L L o
Be caretful to avolid cutting or damaging the outer sur-
faces of the bushing.

@ Pull the O-ring (14) away from the bushing, and then
cut it to remove it

M = MOLYKOTE® G-N.

Follow i
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5.5 REPLACING THE ENGINE HALF-CASE
cv;.mmmt, PINS

assembly and (3)

Wear limit @ 0.3933 in (9.990 mm). '

551 DISASSEMBLY

NOTE should a cylindrical pin be worn, it may be re-
moved by heating the case around its base with a hot-air
gun 4y

# Heat the area o about 100 °C (212 °F), then pull the cy-
lindrical pin out with pliers; rotating it upwards.

5.5.2 ASSEMBLY

NOTE Coat the cylindrical pin (3) of the coolant ;}ump
idler gear with LQ‘CT!TE@ '648

5.6 NEH‘I““A&. &ﬁﬁﬂ le&h"ﬂﬁH
Carefully read 5.1 (PREFACE).

# Ensure that the contact pin (6) of the contact screw (7)
slides smoothly and check the strength of the spring.

The cap on thé }:in must not display any wear.
It it does, replace the contact screw.

If the contact screw (7 is renewed or replaced:

NOTE Apply a couple of drops of LOCTITE® 574 to the
threads.

+ Tighten the contact screw (7).
Contact screw tightening torque: 2.9 ftib (4 Nm).

D =LOCTITE® 574,

V990 engine @
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5.7 ASSEMBLING THE ENGINE HALF-CASE
arefully read 5.1 (PREFACE).

threads.

# Tighten the stud (1)
Stud tightening torque: 7.2 ftib (10 Nm).

NOTE Ensure that both studs are screwed in complete-

iy and propetly tightened. =

# Install the jet (2) L
# Install the M6 Allen screw (3) along with its seal (4).
Allen screw tightening torque: 4.4 filb (6 Nm).

% insert the oil filter (5).

5.8.1 DISASSEMBLY -

Using a hot-air gun, heat up the case in the area where the
oil spray pipe is installed to approximately 100 °C (212 °F).
Rotate it up and out of the case using a pair of pliers.

582 ASSEMBLY

NOTE There is an oil passage in the engine case. It
must be correctly aligned with the oil-spray pipe

o

Efaﬂure to comracity align the oil spray pipe
sage in the engine case can result in engine seizure,
with subsequent serious accident and even death.

B = LOCTITE® 243.
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5.9 OIL PUMP AND OIL PUMP DRIVE
 ASSEMBLY

Carefully read 5.1

The oil pump gears, both driving (1) and driven (2),
must always be replaced once they have been disas-
sembled.

NOTE The oil pump drive gear (1) is attached to the
suppon plate of the complete clutch housing.

5.8.1 DISASSEMBLING THE OIL PUMP

# Disassembly the oil pump, see 4.15 (REMOVING THE
OiL. PUMP),

NOTE store, to keep separately, the groups:

=~ exiternal rotor (3), internal rotor (4) (of the suction
pump);
~ external rotor (5), interal rotor (6) (of the pressure

the components of these groups.

I rotor (4) from the oi

# Remove the
¢ Slip off the o
¢ Remove the pressure pump exiernal rotor (5).
+ Remove the oil pump shaft (7) from the pressure pump
case (10).
¢ Remove the pressure pump internal rotor (6) and pin
(11). ,
¢ Unscrew the plug (12) and remove the pressure re-
lease spring (13) and valve {14).

5.9.2 CHECKING THE Ol PUMP

¢ Check the oil pump rotors, the sliding surfaces of the
external rotors in both pump cases and the thrust-beat-
ing surfaces for any signs of grooving.

# Using a feeler gauge, measure the play between:
= external rotor (3) and internal rotor (4) (of the suction

5) and internal rotor (6) (of the pres-

Wear limit max. 0.0098 in (0.25 mm).
# Using a feeler gauge, measure the play between:
= suction pump exteral rotor (3) and engine case
(16);
~ pressure pump external rotor (5) and pressure pump
case (10).
Wear limit max. 0.0098 in (0.25 mm).

Follow B>

- V990 engine
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Follow B>
+ Measure the end Uplay (17) of the rotors.
Wear limit max. 0.0059 in (0.15 mm).
NOTE I either of the wear limits is axaeedeﬁ, the de-
fective component must ' :

+ Ensure that th sure in
the oil pump cover (9}

¢ Check the pressure relief valve (14) and oil pump cover
(9) for signs of wear: :
~ pressure relief valve (14),
wear limit (18) min. © 0.3927 in (9.975 mmj);
~ oit pump cover (9), :
wear Hmit (19) max. © 0.3950 in (10.035 mm);
= pressure relief spring (13},

minimum lenght of the spring (20) when not com-

_ pressed: 22§n{580mm) .
NOTE Apply a couple of drops of LQGTITE‘E’ 648 1o the

thread of the cap (12).

until it js 0.078 in (2 mm)

C = LOCTITE® 648.

Release 01/2001-12
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5.10 CRANKSHAFT
Camtuﬂyf read 5.1 (PREFACE)

wear limit min. ﬁ 1.8092 in (45.955 mm),

~ clutch side outer support bushings land (2),
wear limit min. © 1.1799 in (29.970 mm);

~ sprag clutch gear bearing land (3),

wear limit min. © 1.3763 in (34.960mm);

- connecting rod small end (4);

wear limit max. © 0.8673 in {22.030 mm);

- end play between connecting rod big end and crank
pin (B);
wear limit max. 0.023 in {(0.60 mm),

NOTE Measure the eccentnccty of the crankehat
. between centers as shown.

~ crankshaft eccentricity alternator side (6);
_ limit max. 0.0008 in (0.020 mm);

:ngine case gasket. Use
uipment aprilia engme case gasket.

shaft in the twa hal ves af the mgme ﬁa&e once ihey are
assembled.

End play of the crankshaft max. 0. 02 in (n 5 mm)

¢ Using a dial gauge, evaluate the clearance (8) in the
bottom end of each of connecting rods.

Wear limit: max. 0.002 in (0.060 mm).

% Determine the radial play of both sides (1A) (1B) of the
crankshaft. To do this, you must temporarily assemble
the crankcase halves and install the crankshaft. Use a
light machine oil on the bearing lands.

Max. permissibie radial play 0.002 in (0‘066 mm).

i m& max. pér ssible radiai play is exceeded, the
worn part must be replaced.

The radial play may be determined by measuring:

the crank pins diameter (1A) (1B) and the internal diame-
ter of the corresponding main bushings and then sub-
stracting the crank pin diameter from the corresponding
main bushing diameter,

# Measure the main bushing diameter, see 5.4 (CRANK-
SHAFT MAIN BUSHINGS AND LOWER BALANCE-
SHAFT MAIN BUSHINGS).

& Measure the radial play of the support bushings (2).

Permissible radial play max. 0.0025 in (0.065 mm).

The radial play may be determined by measuring:
the crank pin diameter (2} and the internal diameter of the
support bushing and then subtracting the crank pin diam-
gter from the support bushing diameter.

& Measure the support bushing diameter, see 4.11 (RE-
MOVING THE CLUTCH COVER).

If the max. permissible mdmmay is axc&eﬂed the
worn part must be mpiamﬂ.

Foliow B>

B- 16-00 = apriia

V990 engine @
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Follow P>

The tollowing components must all be checked for wear
or damage:
+ Key (9) and key seat in the crankshaft.

# Discoloration of any bearing housing.

< Tapered surface (10) of the crankshaft on the alternator
side.

& Clean any LOCTITE® residues from the thread (11) and
inspect to ensure that it is perfect condition.

& Check the small end bushing for correct installation and
centering.

Release 01/2001-12 aprilia
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5.11 DISASSEMBLING THE CONNECTING
RODS

 Carefully read 5.1 (PREFACE).

Before disassembling the connecting rods (1) and
rod caps (2), mark them so they are refitted in the
same position (cylinder “1” and “2”) and with the
same direction of rotation.

# Unscrew and remove the M10x1 connecting rod bolts
(3) and remove the rod cap (2) by tapping lightly with a
plastic maliet.

# Remove the connecting rod bolts with the rod cap (2},
and connecting rod (1), ,

¢ Clean the crankshalt lubrication holes:

# Check the bushings (4) for signs of wear, distortion and
discoloration.

# Check the connecting rod big end for wear, distortion,
o fretting:

« connecting rod pins (5);
wear limit min. © 1.6527 in (41.98 mm);

=~ connecting rod big end (6);
wear limit max. @ 1.6555 in (42.050 mm).

To measure the diameter of the connecting rod big
end, replace the rod cap (2) and rod bolts (3). Tighten
the bolts (3) to the appropriate torque, see 5.12 (RE-
PLACING AND INSTALLING THE CONNECTING
RODS). Use a torque wrench or dial gauge, and a 12
mm socket,

NOTE None of the measurements may exceed the limit
vaiue. lf the connecting rod is determined to be wormn or
distorted, it must be replaced complete, with rod cap and
boits.

# Measure the radial play of the connecting rod big end
(6).
Wear limit max. © 0.0028 in (0.070 mm).

NOTE The radial play of the crankshaft is calculated by
subtracting the diameter of the crank pin from the diame-
ter of the bearings.

NOTE The radial clearance may also be colculated us-
ing plasti-gauge.

If plasti-gauge is used, the connecting rod must not be
moved,

V990 engine @
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5.12 REPLACING AND INSTALLING THE
CONNECTING RODS

~ Carefully read 5.1 (PREFACE).

NOTE Complete connecting rods are supplied as spare
_ parts with all three size rod bearing inserts (see table).
- The bearing halves are marked, according to size; in red,
biue and yellow (4).

@ Install the minimum thickness (red) bearing halves in
the connecting rod (1) and the rod cap (2), taking care
o p!ace them correctly (3). Line the bushings up by

placing the mating surface of the rod and the rod cap
agamst a surface plate.

% Install the connecting rod and rod caps on the ¢crank pin
s0 that the two reference points (5) and part number {6)

coincide on the two conn&ct;ﬂg rods. :

Correctly torquing the rod cap bolts requires the use
of both a torque wrench and protractor gauge (8), see
the figure, with a 12 mm socket.

# Tighten the rod caps (2) using the old bolts (7) in three

a quua of 1.4 ftib (2 Nm).

Qﬁ
Its to a torque of 21.7 ftib (30 Nm).

‘!‘hird {fmal} tightening stage:
~ further turn each bolts 70°.

¢ Measure the radial play of the connecting rod big end
using a dial gauge (9).

Radial play 0.0008 - 0.0018 in (0.020 ~ 0.045 mm).

if the radial play is greater than 0.0018 in (0.045 mm)},
the bearings of the size corresponding to the colors
biue or yellow must be chosen based on the following
table, and must be inserted in place of the red bear-
ings.

Red 0.0579 - 0.0581 in
(1.471 - 1.476 mm)

; {' Blue i . 0.0581 - 0.0583 in
: , : b (1,476~ 1,481 mm)

Yollow | 0.0583-0.0585in
e (1,481 ~1.486 mm)

@ Unscrew the bolts (7).
4 Lubricate the bearing halves and the crank pin.

NOTE uUse new M10x1 bolts (7) only.

# Lubricate the bearing lands of the heads of the new
bolts {7).

c y torquing 1 p requires the u:
of both a torque wrench and protractor gauge (8), see
the figure, with a 12 mm socket.

# Fasten the rod cap (2) in the three stages described
above using the two new bolts (7).

@ Measure the radial play of the connecting rod big end
using a dial gauge (9).

Radial play 0.0008 - 0.0018 in (0.020 ~ 0.045 mm).

@ Ensure that the connecting rods are free to turn com-
pletely around the crank pin.

Release 00/2001-11
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5.13 LOWER ﬁhLANﬁEQHAFT AND LOWER
BALANCESHAFT MECHANISM

. Carefully read

Check the wear of the lower balanceshaft:

~ lower balanceshaft bearing (engine half-case) land
(1)

wear limit min. @ 1.2591 in (31.980 mm);

= support bearing (clutch cover) land (2);

wear limit min. @ 0.7870 in (19.990 mm);

~ lower balanceshaft bearing {engine hali-case) land
(1) ;

permissible radial play min. © 0.0023 in (0.060 mm);

~ support bearing {clutch cover) land (2);

permissible radial play min. @ 0.0023 in (0.060 mm).

. Check the permissible radial play:
The radial play may be determined by measuring:
the crank pins diameter and the intermnal diameter of the
earings (engine half-case) and support
1) and then subtracting the crank pin
rresponding be a

NOTE 1 the max. perm;smbie ramai piay is exceeded,
the worn part must be replaced.

Permissible radial play of the lower balancemaﬁ max.
0.012 in (0.30 mm).

NOTE Once the two halves of the engine case have
been assembled, check the end play of the lower bal-
anceshaft with the dial gauge.

The following components must all be checked for wear
- and damage:

= thrust bearing land {3),
- key (4} and key seat in the lower balanceshaft;
- discoloration of the lower balanceshaft.
# Caretully clean the thread. Remove any traces of LOC-
’ . Ensure that the thread is in perfect con-

of the driving gear (
() for any si gns of distress. o

NOTE In order to check the lower ba!ancashaft’s main
bearings (engine half-case), see 5.4 (CRANKSHAFT
MAIN BUSHINGS AND LOWER BALANCESHAFT MAIN
BUSHINGS). In order to check the lower balanceshaft's
support bearings (cluich side), see 4.11 (REMOVING
THE CLUTCH COVER).

V990 engine @
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5.14 GEARBOX
Carefully read 5.1 (PREFACE).

,CAUTION L
When disassembling the gearbox, arrange the disas-
sambled components in order as you take them apart
to ensure that you are able to reassemble and install
them correctly. Never reuse a snap ring . Snap rings
must always be replaced once they are removed from
a shaft.

by

R I (€D D) " Nt
T T ) PN
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5.14.1 TAKING THE GEARBOX APART

Countershaft

Use snap ring pliers to remove the circlips (4).

¢ Remove the gears from the countershaft, starting with
the free gear of 15 gear (1) and then moving on to the
shim washers (2), roller cages (3), circlips (4) and shim
rings (5).

V990 engine @

Main shaft

Use snap ring pliers to remove the circlips (7).

¢ Remove the gears from the main shaft, starting with the
tied gear of ond gear (6) and then moving on to the cir-
clips (7), shim rings (8), the roller bearing (9) and shim
washer (10).

-22-00 aprilia
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5.14.2 CHECKING
& Check the following components for wear:

o . ACAUTION .
Never reuse the roller bearings (3) (9). The roller bear-
ings (3) (9) must be replaced every time they are re-
moved.

.

- check the flanks (11) of the gears for any distress.

NOTE Small areas of discoloration and very small pits
are acceptable up to a maximum of approximately 0.5%
(2 of 1%) of the tooth surface area.

NOTE Should the flanks of the teeth be worn, the dam-
aged gear and its mating gear must be replaced as a set.
Should the dogs or mating recesses be worn, both gears
must again be replaced as a set.

— dogs (12) and recesses (13) of all gears;

— condition of shaft splines (14) of main shaft and counter-
shaft;

- condition of splines (15) of all sliding gears;

— check for smooth and effortless lateral movement of the
sliding gears (16), (17) on the countershaft and sliding
gears (18), (19), (20) on the main shaft.

— check for any sign of damage, grooving or scoring of the
bore (21) of the freely rotating gears;

— spline (22) of the countershaft sprocket;

~ grooves for circlips (23) on the main shaft and counter-
shaft. The edges of the grooves must be sharp, and not
worn round.

Follow p»
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Foliow e
4 Ohmk the bearing lands of cauntershaﬁ for wear:

¢ Check ihe bearing lands of main shaft for wear:

land (28) wear limit diam. 1.1797 in (29.965 mm);
land (29} wear limit diam. 0.9831 in (24.972 mm);
land (30) wear limit diam. 1.1428 in (29.030 mm);
land (31) wear limit diam. 0.9833 in (24.972 mm).

Loy

% Check the eccentricity (32) of all lands of main shaft and

countershaft.

- for all lands permissible eccentricity max diam.
0.0008 in (0.02 mm);

# Check for any sign of damage, grooving, or scoring on all of

the bearing lands.

* Gheck the m!emai diameter (33) of the freely rotating of 15!,

39 4! and 6! gear.
- Wear limit max. diam. 1.1426 in (29.022 mm).

# Checl the internal diameter (34) of the freely rotating of and
and 5 gear,
Wear limit max. diam. 1.1467 in (29.125 mm).

+ Ensure that the lubrication hole (35) of the countershaft is
clear.

Reiease 00/2001-11
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5.14.3 ASSEMBLY

¢ Oil the countershaft, main shaft, gearbox gears and
roller bearings lightly.

¢ Reassemble the gears on both shafts, in the reverse or-
der of disassembly, see 5.14.1 (TAKING THE GEAR-
BOX APART).

¢ Fit the circlip, using special circlip pliers.

. A WARNING
Never reuse circlips. Circlips must be replaced every
time they are removed. Stretch the circlip ends far
apart just enough to slide the criclip onto the shatft. If
the circlip is stretched too much, it will not properly
retain the gears on the shaft, which could lead to sei-
zure, and subsequent accident with serious injury or
even death. Ensure that all circlips are properly and
snugly installed in their appropriate grooves.

¢ Once the two gearbox shafts have been assembled,
ensure that the gears turn smoothly.

Release 00/2001-11 aprilia
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5.15 GEAR SELECTION
Carefully read 5.1 (PREFACE).

 Check the end play (1) of the gearshift forks inside the
corresponding grooves in the sliding gears.

Wear limit max. 0.006

NOTE 1 the wear limit is exceeded, you must deter-
mine which component needs replacing by checking the
gearshift forks and sliding gears.

¢ Width of the groove (2) of the sliding gears.
Wear limit max. 0.171 in (4.35 mm).

# Check the wear on the chromium-plated fingers {3} of
the gearshift forks.

Wear limit max. 0.156 in (3.950 mm).

NOTE it the finish is worn through, replace the fork.

# Check the diameters (4) of the gearshift fork guide pins.
Wear limit min. ©0.230 in (5.850 mm).

# Check the eccentricity of the two fork shafis (5).

Max. permissible eccentricity 0.0008 in (0.02 mm).

# Check the wear of the ratchet gear in the area in which
it comes into contact with the index plate pins.

~ Wear limit (6): visual inspection.

# Check the eccentricity of the selector shaft (7) and also
check for any signs of rolling on the sliding surface of
the shaft sealing ring.

Max. permissible eccentricity 0.001 in (0.25 mm).

& The roller (8) of the detent lever must turn freely.
% Check the wear of the guide tracks (9) of the shift cam.

5.16 CLUTCH (VERSIONS)

NOTE There are different clutch versions.

For information regarding the components of the clutch,
refer to the specific spare parts catalogue,according to
. the vehicle model on which the engine is installed, see
_ 0.4.2 (SPARE PARTS CATALOGUE).

For the clutch check, see 5.17 (CHECKING THE
CLUTCH). '

mw@W
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5.17 CHECKING THE CLUTCH

NOTE The following information may refer and should
be observed with regard to all clutch versions.

For information refer to the clutch versions, see 5:16
[CLUTCH (VERSIONS)].

o Check the lined discs (1) and steel discs (2) for cracks
or any distortion (3) by placing them on a flat surface.

Max. permissible distortion (3): 0.006 in (0.15 mm).

NOTE Reject any disc that is discolored or shows deep
scratches or grooves

# Measure the width (4) of the tab.
Wear limit (4) min, 0.54 in 13.7 mm).

NOTE Check the wear of the clutch discs, measurmg /

the entire set of cluich discs (5).

Do not measure the steel disc set and the lined disc sei
separately, since separate measurements are not ac-
ceptable when checking the wear.

¢ Measure (5) the entire set of cluich discs (comprising
ten steel discs and nine lined discs).

 Wear limit (5) min. 1.77 in (44.9 mm).

‘ ne br more clutch discs (steel or
lined discs) requires the renewal of the entire set of clutch
discs (comprisi ten steel discs and nine lined discs).

‘No partial renewal (of the worn discs only) is allowed.

- NOTE The renewal of the entire set of clutch discs re-

quires the renewal of all the clutch springs. It is not possi-

ble to install a new set of clulch discs with an old set of

clutch springs.

® Measure the length of each clutch spring (6) in the ffée
position.

Wear limit (6) min. 1.68 in (43.0 mm).

NOTE The wear of one or more clutch springs requires
the renewal of all the clutch springs. No partial renewal
{of the worn springs only) is allowed.

Follow e
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Follow p»

¢ Check the ball bearings (7) on the support-spring cups
(8) for smoothness and play. They should have no radi-
al play and otation should be completely mooth. If not,
replace the bearings.

NOTE when removing the ball bearings, heat the
spring plate to 80 — 100 °C (176 — 212 °F) and use the ap-
propriate assembly drift.

¢ Check the compression surface (9) of the spring plate
(8) for signs of distortion, discoloration or wear. Ensure
that this surface is completely flat.

Max. permissible distortion (9): 0.0039 in (0.1 mm).
+ Check the dimension (10) of the spring plate.
Wear limit (10) max. 1.32 in (33.5 mm).

# Check the clutch shaft (11) for eccentricity and signs of
scoring or wear on the oil seal sliding surface.

¢ Check the diaphragm (12) for cracks and. If it is
cracked, replace it.

+ Check the splines on the clutch hub (13) for distortion,
unevenness or wear (14).

Max. distortion, unevenness or wear (14) depth: 0.01
in (0.3 mm).

O = Engine oil.

V990 engine @
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5.18 PRIMARY DRIVE (VERSIONS)

NOTE There are different primary transmission ver-
sions.

Consult the paragraph corresponding to the vehicle mod-
el on which the engine is installed.

, Primarytransmission |  Paragraph

[ Asv | '98 - '99 aprilia part# 0295790 |5.19.1 (PRIMARY DRIVE aprilia part#
SP '99 0295790)
2000
2001 @&

RSV Al 2000
2001 @

2000 - 2001

2001 (engines up to aprilia part# 854075)

B 2000 @O0 DO aprilia part# 0295792 |5.19.2 (PRIMARY DRIVE aprilia part#
PODO 0295792 and 0295793)

2001 (engines aprilia part# 854076 and
later)

2001

IXE [ 2001 (engines aprilia part# 9° " 795793  |5.19.2 (PRIMARY DRIVE aprilia part#

later) 0295792 and 0295793)

ETV l

NOTE Engines up to aprilia part# 954102 the primary
drive is coded as follows: aprilia part# 0295792.

Engines aprilia part# 954103 and later the primary drive
is coded as follows: aprilia part# 0295793.

Difference between the two codes: the primary drive
aprilia part# 0295793 is provided with an additional shim
(aprilia part# 0627910).

Code aprilia part# 0295793 cancels and replaces code
aprilia part# 0295792.

It is possible to install the additional shim (aprilia part#
0627910) on the primary transmission aprilia part#
0295792 (thus transforming it into code aprilia part#
0295793).

In case this replacement is performed, only the primary
transmission code aprilia part# 0295793 will be available
as spare part.
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5.19 DISASSEMBLING THE PRIMARY DRIVE
NOTE For information refer to the primary drive ver-

% Bemove tﬁe washer {A} from the main shalt

% Slip off the oll pump drive gear (1).

# Unscrew and remove the three M8 screws (2} aﬁd re-
move the spring-support plate (3).

# Remove the six compression rings (5) together with the
twelve spring pins (6) from the clutch gear (4).

¢ Remove the clutch gear (4) with the spring washer (7)
and the washar {8) from the clutch housing (9).

nents, see

 PREASSEMB

# Insert the waahar {8) anﬂ the s;;rmg washer (7) into
clutch housing (9)

Install the spring washer with the concave face next
1o the clutch gear (4),

% Place the clutch gear (4) on the clutch housing and in-
sert the six compression springs (5) along with the two
spring pins (8] tor each spring into their appapnate 1e-
cesses in the oimch gear. :

se
(2) of the spring-support plate (3).

- NOTE Apply a couple of drops of LOCTITE®648 to the

 threads of the M8 screws (2). ,\

# Install a spring-support plate (3) to the clutch gear (4)
and fm n it wit h m x16 screws (2).

spring~support plate screws (2} tightening torque:
21.7 Hib (30 Nm),

o Rk

Once disassembled, always replace the oil pump

drive gear (1).

# Place a new oil pump drive gear (1) so that the its is‘iris
are engaged in the tabs (10) of the spring-support plate
(3} ;

# Install the washer (A) on the main shaft.

NOTE 7o install the primary drive assembly on the

main shaft, see 6.12 (ASSEMBLING THE PRIMARY
DRIVE AND CLUTCH),

C = LOCTITE® 648,

Release 01/2001-12 — “aprilia B
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5. ‘59 2 PRIMARY BR!VE aprilia part# 0295792 and
3

see 4.12 {E‘*fS : SEMBL%NG THE
'ry’drwe assemh y from fhe main

* Ramova the washaer (A} from the main shaft.
¢ Sip fo the oil pump drive gear (1).

Nut {2} tightening tarqu&* 21 7 ftib {3& Nm).

* Unscraw and remove the three M8 nuts (2).
4 Hetrieve the three M8 screws (3),

% Remove the external spring-suppott plate (4)
% Retrieve the three spacer bushing {5).

NOTE Observe the assembly position of the different
compression springs (7) (8) (9).

4 Remove the clutch gear {6} canm!ete with compression
. springs (7) (8) (9) and spring pins (10) (11).

@ Extract the co | springs (

- spring

_ # Remove t

stalled, primary drive aprilia part# 0295792) only.

Remove the additional thrust washer (aprma part#
0627910) (13).
¢ Remove the internal spring-support plate (14).

INSPECTION

% Check the wear of primary drive components, see
5.19.3 (PRIMARY DRIVE WEAR LIMITS).

PREASSEMBLY

NOTE A reference hole (15) present on clutch gear (6)
on external spring-suppott plate (4) on internal spring-
support plate (14) and on clutch housing (16) indicates
the correct assembly position of these components. In-
stall these components so that the reference holes (15)
coincide,

# Install the internal spring-support plate (14) on the clu-
tch housing (16) s ’_twa r@apem ve reference
holes (15) coincide o

NOTE it is possible to install the additional thrust wash-
er (aprilia part# 0627910) (13) on the primary drive april-
ia part# 0295792 (thus transforming it into code aprilia
parti# 0295793},

% For primary drive aprilia part# 0295793 (and, if in-
stalled, primary drive aprilia part# 0295792) only.
Install the additional thrust washer (aprilia pari#
0627910) (13). ;

Follow B

V990 engine
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Follow b

# Install the spﬂng washer (12) with extemai diameter (B)
mwards, the internal spnng‘support piate (14).

& Insert the two compressmn sprlngs (9), marked with
color white, along with the corresponding two spring
pins (11) for each spring, into their appropriate recess-
es:
= (17) {marked with one hole);
~ {18} {(marked with two holes);

in the internal spring-support plate {14).

# Insert the four internal compression springs (8) in the
four external compression springs (7) and insert in
each compression spring group the two spring pins
{10).

¢ install the four compression spring groups (7) (8) (10) in
the appropiate recesses.

4 Install the three spacer bushing (5}
¢ Install the external spring-support p late (4).

'tmeatfs of the M8x25 screws (3)

¢ Working from the clutch housing (16) side, install the
three of the M8x25 screws (3).
4 Screw in and tighten the three M8 nuts (2).

External spring-support plate nut (2) tightening
torque: 21.7 filb (30 Nm).

drive gear (1),

+ Place a new oil pump drive gear (1) so that the its pins
are engaged in the tabs (19) of the external spring-sup-
port plate (4).

# Install the washer (A) on the main shaft.

NOTE To install the primary drive assembly on the
main shaft, see 6.12 (ASSEMBLING THE PRIMARY
DRIVE AND CLUTCH).

C=LOCTITE®648
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5.19.3 PRIMARY DRIVE WEAR LIMITS

NOTE If not otherwise indicated, the following informa-
tion is valid for all types of primary drive.

PRIMARY DRIVE aprilia part# 0295790:

¢ Measure the length (A) of the spring housing in the
clutch housing.

Wear limit (A) max.1.285 in (32.65 mm).

NOTE If any compression springs (B) are damaged,
they all must be replaced, together with the spring pins (C).

PRIMARY DRIVE aprilia part# 0295792 and 0295793:

& Measure the length in released position of the:
- external compression springs (1),
wear limit min. 1.05 in (26.75 mm);
— internal compression springs (2),
wear limit min. 1.05 in (26.75 mm);
— compression springs (3), marked with color white,
wear limit min. 1.05 in (26.75 mm),

NOTE it any external compression springs (1), internal
compression springs (2), compression springs (3) are
damaged, they all must be replaced, together with the
spring pins (4) (5).

& Check the spring pins (C) (4) (5) to ensure that there
are no damage or any sign of galling or scoring.

¢ Check the slot in the clutch housing for distortion, un-
evenness or wear (6).

Max. distortion, unevenness or wear (6) depth: 0.01 in
(0.3 mm).

4 Check the clutch gear bearing land (7) for scoring and
damage.
& Measure the internal diameter (9).

Wear limit (9) max. @ 1.183 in (30.060 mm).

¢ Check the flanks of the clutch gear teeth (8) and drive
gear teeth (9) for signs of pitting, wear, or distortion.

NOTE Should the clutch gear (8) or drive gear (10) be

worn, replace them as a pair.

# Check the internal spring-support plate (11) for distor-
tion or wear with especially on the contact surface (12).

NOTE Distortion or wear on the internal spring-support
plate (11) can cause noisy operation of the engine at
idling speed.

¢ Check the internal spring-support plate (11) and the ex-
ternal spring-support plate (11) for cracks.

aprilia part#
0295790

V990 engine @

aprilia part#
0295790

aprilia part#

0295792 P
0295793 <:§

§ ;

©

X
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A

aprilia part#
0295790

aprilia part#
0295792
0295793
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5.20 CLUYCH COVER
Carefully read 5.1 (PREFACE).

@ Check the gasket surface for signs of damage and
_check the complete thread to ensure it is in a perfect
state of repair.

# Check the crankshaft support bearings (1) and bal-
anceshaft support bearings (2) for signs of galling or
scoring.

@ Measure the diameter of the two support bearings.

= Crankshatft support bearings:
wear limit @ 1.1827 in (30.040 mm).

~ Balanceshaft support bearings:
wear limit © 0.7898 in (20.060 mm).

ake a number o measurements, especia ;éih e
rection of the axis of both cylinders.
None of the values must exceed the limit value.

@ Measure the radial play of the crankshaft and lower bal-
anceshaft, see 5.4 (CRANKSHAFT MAIN BUSHINGS
AND LOWER BALANCESHAFT MAIN BUSHINGS).

5.21 SUPPORT BEARINGS
Caretully read 5.1 (PREFACE).

5.21.1 DISASSEMBLY

# Mark the contact surface (3) of the two bearings on the
clutch cover.

NOTE Have the appropriate special tool Bl available:
~ aprilia parté 8140156 + B140157 + 0276377 (ciutch

cover sleeve puller) (4).
¢ Remove the main bearings with the special tool (4).

As a rule, the main bearings should all be replaced
together.

V990 engine D
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5.21.2 ASSEMBLY
Clean the diameter of the mam beaﬁng housing and the
e o e

_ Take a number of measurements, especially in the di-
rection of the axis of both cylinders.

0 1.2961 - 1.2965 in
(32:921 - 32.630 mm)

@ Heat the engima case to approximately 130 °C (266 °F).
# Coat the main bearings and the bearmg housings in the
clutch cover with MOLYKOTE® G-N.

NOTE Have the appropriate special tool B&ll available:
— aprilla part# 0277727 (crankshaft-clutch cover bushing
inserer drift} (6);

. = aprilia part¥ 0277729 (lower bal anceshaﬁ bushi

' seswr df:ﬂ) 0 ,,

rankshaft and balanceshaft ‘main bearings
: bly drift (6) (7), using tha aurtabﬁ O-ring
ga) to hold them in place. ~
# line up your mark@ s:m ﬂ‘tﬁ main bearings and the case
).
, g gmat cam, insert the main bearings into the
e | pri assemb%y drift and a press,
rift just touch-

rting or removing the main bushings, the
engine case must be supported through 360°, in the
area of the bushing bore. The best way to accnmpﬁsh
this is to use a cylindrical support surface, which
supports the case in the vicinity of the bushing bore,

and hold the case absolutely perpendicular to the

press used to remove or install the bushings.

¢ Remove the O-ring (8) before the mz;m er drift makes
contact. :

~ The crankshaft main beafmga must be flush with
thrust surface (9).

= The balanceshall bearings must be Wemsad 0.038 in

(1.0 mm) below the thrust surface (10).

- Release 01/2001-12
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5.22 COOLANT PUMP

eck the dramage h:}}a (1) for any signs of oil or cool-
ant eakage

5221 BiﬁAQSEﬁBLY

% Prevent the coolant ;sump gear fmm rofating by holding
it with a rag while uscrewing the impeller (3).

% Slide the coolant pump gear (2) up and off, and remove
the pin {4) together with the washer (5).

ake care not to damage the thread of the ¢
pump shaft.

¢ Remove the coolant pump shaft (6) in the direction of
the coolant pump gear (2).

NOTE There are two holes (A) (B) inside the clutch
_cover. Use a pin h in |
_ disassemble the oil seals and the m&ﬁi

_ # Tap lightly on the pin pt

inserted in hole (A), then move it to hcle (B} and tap
lightly again. Repeat this operation until the two com-
ponents (7) and (8) are safely removed without dam-
age,

5.22.2 INSPECTION

¢ Check the impeller (3) for signs of damage or distortion
and, where necessary, replace it.
_ # Check the coolant pump shaft (6) for signs of scoring or
‘ ga%img where the oll seal rides on the shaft If any dam-
_age is evident, rep ace the shaft.
# Measure the coolant pump shait housmg bore {10) on
the clutch cover.

Bore wear limit (10) max. © 0 39‘? in (10,10 mm).
Follow b
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~Gear bore wear limit (13) max. @ 0.402 in {10.22 mm).
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Foliow i

@ Check the teeth of the coolant pump gear (2) for sngns
of damage or scoring. Chack the w;dth Qf the drive pin
groove (11).

Groove wear limit (11) max. @ 0.14¢ in (3.
# Check the teeth of the coolant pump idler gear (12) for

damage or pitting.
® Measure the gear bore (13).

§.22.3 ASSEMBLY

NOTE Have the appropriate special tool avaﬁab%s

— aprilia part# 0877650 (handle for drift) (14);

= aprilia part# 0277670 {coolant pump shaft hausmg oil
seal assembly drift) {15);

= aprilia part# 0877257 (coolant pump shaft housing SIRJ- /

ing ring assembly drift) (18).

NOTE The closed side of the oil seal must be fitted so :

that it faces the impeller (3).

e inaiail th& \i seal (?)'compietaly into its recess using

Take care not to damage the impeller (3).

@ Screw in the impeller (3), by hand, until it bottoms onto

the coolant pump shaft (6).

# Coal the coolant pump shalt (6) with MOLYKOTE® G-

N and insert it from the outside all the way onto the oil
seal assembly.

# Install the washer (5) on the coolant pump shaft.
¢ Install the pin (4) in its hole in the coolant pump shaft
and then install the coolant pump gear (2) on the shaft.

NOTE Ensure that the pin is perfectly aligned with its

mating groove in the cooling pump gear.

# Tighten the impeller (3) by hand, while you hold the‘

coolant pump gear (2) with a rag.
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5.23 CAM DRIVE ASSEMBLY

Carefully read 5.1 (PREFACE).

Do not mix up parts from cylinder “1” and cylinder
"2" cam drive assemblies. Upon reassembly, ensure
that you put all parts in their original positions.

® Check the flanks of the teeth on the timing gear (1),
drive gears (2) and intermediate drive gears (3) for pit-
i and -

# Check the roller be ar.
# Check the two bearing flanges (6) for wear around the
bearing support surface (7) of the roller bearings (5).

Bearing support surface (7) wear limit: min. diameter
0.629 in (15.98 mm).

# Check the chain guide shoe (8}, chain tensioner shoe
{9), ehain guide (10) and chain guide bracket (11) for
any traces of galling or scoring.

Max. depth of the galling or scoring traces: 0.047 in
(1.2 mm), '

¢ Check the teeth of the two timing chains (12) for any
signs of distortion,

% Stretch the cam chain tight, count 20 pins (19 links),
and measure the distance (13) between the centers of
the first and the twentieth pin. Repeat for the second
cam chain,

Distance (13) wear limit: max. 6.54 in (166.2 mm).

B -34-00 — Rt ———————— Rolease 01/2001-12
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5.24 HEAD AND CAMSHAFT
Carefully read 5.1 (PREFACE).

5.24.1 ASSEMB T

¢ Unscrew and remove the four shouldered M8 screws
{1) respectively and remove head “1” and “2" from the
cylinder.

4 Unscrew and remove the four M6 Allen screws (2) to-
gether with the respective washers (3) from head 2"
and remove the chain guide (4) and the bushing plate
(5). -

4 Remove the upper balanceshaft (B) from head "2".

+ Unscrew and remove the eight M6 Allen screws (7); to-
gether with the respective washers (8), and remove thi
camshaft cap (9) from head “1” and "2". .

¢ Bemove the intake camshaft (10) and exhaust cam-
shaft (11) from head “1" and 2’

Do not mix up components from cylinder “1” and cyl-
inder “2". When you reassemble the cylinders, en-
_sure that all parts fit in their original positions.

Release 01/2001-12
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5.25 DISASSEMBLING THE INTAKE AND
EXHAUST VALVES

Carefully read 5.1 (PREFACE).

NOTE The following information refers to one valve
only, but is valid for all of them.

¢ Place the head on a clean and clear work bench.

_ACAUTION

Once the valve keepers are removed, the valve can
fall freely out of the head, and could be damaged.

Before disassembling the valves, check valve leakage
using a special cylinder head leakage tester (Bosch or
Sun).

NOTE I the leakage is less than 5%, the valves and
valve seat are in satisfactory condition.

NOTE Remove the valve units one by one and keep
them separated, in such a way as to avoid mixing up
components from different valve units.

NOTE Mark the component associated with each
valve, and its corresponding seat in the head, in order to
be able to reinstall the components in their original posi-
tion.

NOTE Before disassembly, mark the upper end of
each valve spring. The valve springs are progressively
wound, so must be installed properly. The end of the
valve with the more tightly wound coils must face the
combustion chamber.

KCAUTIO

Do not assemBIe ihé valve éprings upsidé ddwn. This
can cause irreparable engine damage.

Valve unit components (intake or exhaust valve):

— bucket (1);

— adjusting shim (2);

- valve keepers (3);

~ valve spring upper cup (4);
— valve inner spring (5);

- valve outer spring (6);

— valve guide oil seal (7);

— valve spring lower cup (8);
— valve (9);

valve guide (10).

NOTE The valve guide (10) must not be removed dur-
ing the disassembly of the valve.

Follow p»>
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Foliow

NOTE Have the appropriate specsaf tool B available:
= mprm # 8140179 (v

* me e the !
shim (2). .

% Compress thﬁ valve springs (5) {6) usmg the clamp {1 1)
and the valve spring compression tool (12), and re-
move the valve keepers (3).

# % Release the valve springs (5) (6).

& % Remove the spring compresser (12) and the clamp -

(11).
% % Remove the valve spring upper cup (4).
& % Withdraw the two valve springs (5) (6).
# % Raise and rotate the head by 180° (upside down).
¢ % Withdraw the valve (9).

NOTE Repeat the operations marked with “#” for the

. second val VE‘

# Clean the cembu&han chamber, removing the residual
combustion products and the deposits from the cooling
Qhamber

e ark plugs and the fastening
y are in a perfect state of re-

es are unobstructed and blow
ean using compressed air.
& Check the gaﬁkat surfaces for any signs of damage and
ensure that they are flat.

Max. permissible distortion: 0.001 in (0.03 mm).

. .
. I the limit value is exceeded, we strongly suggest
that you contact:

aprilia USA inc.

110 Londonderry Court, Suite 130
Woodstock, GA 30188

usa

Tel 770 592 2261

Fax 770 592 4878

ns;aceci the valve buckets (1) and their mating bore in
, : i"hay must bs in perfec:t condition.
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5.26 CAMSHAFT AND CAMSHAFT BEARINGS

When a camshaft is replaced,
which it operates must also be replaced, regardiess
of their apparent condition.

Measure the clearance of the camshafts bearings:

% Install the camshafls in the head.

# Apply a plasti-gauge {2) on the bearing lands of the
camshafts.

% Install the cam bearing caps in their proper position and
fasten them with the M6 Allen screws.

Cam bearing caps screws tightening torque; 7.2 ftlb
{10 Nm).

¢ Unscre cam bearing caps screws and remove the
. cambe caps. L

_ # Measure the maximum w e plasti-gauge with
Ehg scale provi m w} ﬁn plasti-gauge package
2/

Wear limit: max. 0.0024 in ( 0.060 mm).

If the wear limit is exceeded:

4 Bemove the plasti-gauge (2A).

# Remove the camshafis from the head.

® Measute the cam bearing bores on the head and the
bearing lands of the camshalt. Beplace the worn part.

= Bearing lands of the camshalfis (4);
wear limit : min. diameter 0.9429 in (23.950 mm).

= Cam bearing bores on the head:
wear limit: max. diameter 0.9465 in (24.040 mm);

% install the camshalis in the head.
% install the cam bearing caps in their proper position and
fasten them with the M6 Allen screws.

Cam beaﬁng caps screws ﬁghtening torque: 7.2 ftib
the md play of ttw mamshaﬂ with a dial gauge

‘End play of ’the camshafts,
wear limit; max. 0.016 in (0.40 mm).

if the wear limit is exceeded:

# Unscrew the cam bearing caps screws and remove the
cam bearing caps.

# Remove the camshafts from the head.

+ Measure the length (6) of the bearing land on the cam-
shaft that contains the thrust faces and the width (7) of
the cam bearing in the head. Replace the worn part.

~ Distance between thrust contact surfaces:
wear iimft* max. 1 93 ir: (2‘?‘77 mm).

it the camshatt is replaced, m corresponding buck-
_ ets must also be replaced.

V990 engine @D
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5.26.1 (CAMSHAFTS FEATURES CLASSIFICATION)

Exhaust camshaft

__ Intake camshaft _

(engines up to # aprilia part# 0220385 aprilia part# 0220380
524388).
gﬁs Y aprilia part# 0220385
524389 and
later);
(vehicles up
to year 2000); -
0
AsT O] @
hfgs Jear aprilia part# 0220385
2001 and
later).
l ; ’
')@
ul. aprilia part# 0220387
7 )
’)@
k’”
Key

1) Double shoulder
2) Recognition groove

Release 01/2001-12
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5.27 UPPER BALANCESHAFT
ad 5.1 ,(PHEFACE}

ring land ( wngmry tapefed
The mewumment must be taken half-way along its
length.

= Bearing land (1)
wear limit: min. diameter 1.377 in (34.98 mm).

~ Ball bearing land (2):
wear limit: min. diameter 0,589 in (14.97 mm).

NOTE The bearing land (3) is slightly tapered.

4 Check the internal diameter (3) for cracking, wear, dis-
tortion or scoring.

# Install the balanceshalt in the plate (3) and measure the
radial play using a dial gauge.

V990 engine @

Max. permissible radial play 0.028 in (0.70 mm).

it the maximum permissible radial play is exceeded,
the worn part must be replaced.

the plate (3) be worn,

plate (6) must be replaced.

@ Install the baiénceshaﬂ in the head “2" (rear) and mea-
sure the end play with a dial gauge.

Wear limit: max. 0.0016 in ( 0.040 mm).

it the end play wear limit is exceeded, replace the

plaie (6},

% Install the balanceshalt in head ‘2" (rear), see 6.15 [AS-
SEMBLING HEAD “2" (REAR) CAMSHAFT] .

4 Inspect the ball bearing (4) for pitting or roughness.

< Install the beating in the cam bearing cap assembly;
ensure thal it slides smoothly in its bore.

NOTE 0il the ball bearings with motor oil before per-

forming this check, ,

i the baH bearing inner race does not turn easily and si-
| ct any roughness or pitting, the bear-

al (5) for any signs of wear or damage.

Replace if in any way defective.

aprilia

Release 01/2001-12




V990 engine @&

WORK ON THE ENGINE INDIVIDUAL PARTS

5.28 DISASSEMBLING AND REASSEMBLING
THE UPPER BALANCESHAFT BALL
BEARINGS AND OIL SEAL

Carefully read 5.1 (PREFACE).

NOTE Have the appropriate special tool E&l available:

— aprilia part# 0277265 (balanceshaft bearings - main
shaft bearings - countershaft bearings, puller) (6);

~ aprilia part# 0877650 (handle for drift) (7);

— aprilia part# 0277660 (upper balanceshaft oil seal as-
sembly drift) (8).

¢ Heat the camshaft bearing cap assembly to approxi-
mately 80 — 100 °C (176 — 212 °F) .

NOTE This assembly is fragile. Handle with care. Be
sure that it is not damaged.

¢ Remove the ball bearings (4) with the puller (6) and
with the expansion sleeve suitable for this bearing.

NOTE As a rule, the ball bearings and the oil seals
should be replaced.

< Lift the oil seal (5).

NOTE Before assembling, oil the external diameter of
the oil seat slightly.

The closed side of the oil seal must face outwards.
Grease the sealing lips.

| ACAUTION
In order to avoid damaging the ball bearing, under no

circumstances should the oil seal touch the bearing
inner race.

< Insert the oil seal (5) all the way in using the assembly
drift (8).

< Oil the external diameter of the ball bearing (4) slightly
and insert it all the way onto the outer race with a suit-
able assembly drift.

& Check the ball bearing housing (4) on the cam bearing
cap assembly for wear, distortion, or scoring.

Interference (X) (diameter A - diameter A1):
min. (tight) 0.0012 in (0.030 mm).

A CAUTION

Replace if any defect is present.

N = Multi-purpose grease bp lz.

Release 01/2001-12 aprilia
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5.29 VALVE GUIDES
Carefully read 5.1 (PREFACE).

¢ Use a dial gauge to measure the wear of the valve
guide (1).

Wear limit (2): max. © 0.238 in (6.05 mm).
NOTE It the valve guide is worn, it can be replaced.

5.29.1 DISASSEMBLY AND REASSEMBLY

+ Remove the valve spring seat (3) and remove the valve
spring shim (4).

NOTE Replace the valve spring seat (3).

# Using the special reamer (5) as far as the top of the
notch (6).

NOTE The sharp edge near the top of the valve guide
must be machined away. Otherwise, it will foul the valve
guide hole in the head, and destroy the head, as the valve
guide is removed.

NOTE Have the appropriate special tool B available:
- aprilia part# 0277510 (valve guide disassembly drift)
(7).

NOTE Do not heat the head.

+ Use the drift (7) to remove the rest of the valve guide in
the direction of the exhaust manifold.
+ Check the valve guide hole for scoring or damage.

NOTE Should you see any signs of galling, you must
replace the head.

Follow p»

- 42-00 aprilia
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Follow p»

Always apply the MOLYKOTE® G-N on the head hole
and on the valve guide assembly edge.
Failure to observe this caution cause damage to the
head and valve guide.

& Always apply MOLYKOTE® G-N to the bore in the head
and the outside of the valve guide, before assembly.

NOTE Have appropriate the special tool E&l available:
— aprilia part# 0277695 (valve guide oil seal assembly
drift) (8).

# Using the assembly drift (8), insert the new valve guide
in the head, working from the top of the head towards
the combustion chamber, until the assembly drift (8)
bottoms against the head.

NOTE The exhaust valve and intake valve guides are
different.
The intake valve guide is longer, with a longer finished
surface.

& Check how much the head of the valve guide protrudes
(10) on the camshaft side.

Protrusion (10) = 0.52 + 0.008 in (13.3 + 0.2 mm).

# Carefully ream the vaive guide to size using an ade-
quate reamer.

Valve guide inside diameter: 0.2365 — 0.2369 in (6.006
—6.018 mm).

NOTE Use only cutting fluid to lubricate the reamer.
The reamer should be turned in only the cutting direction,
never backwards. Clean chips from the reamer frequent-
ly, remembering always to rotate the reamer only in the
cutting direction.

& Once the valve guides have been properly reamed,
clean the head thoroughly. Grind the valve seat (11),
smoothing the vaive seat with valve seat grinder, see
5.30 (VALVES).

# Using Prussian blue, check the valve to valve seat con-
tact.

M = MOLYKOTE® G-N.

Release 01/2001-12 aprilia
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5.30 VALVES
Carefully read 5.1 (PREFACE).

alves one by one. Do not mix up the
mmmmnts. ﬁnam that each valve is replaced in its
appmpria’te seat, as marked, during smembly

hese va!ves ave in uction hardened heads (1),
therefore, the valve must not be reground. If the seat-
ing surface of the valve is pitted or warped, the valve
must be replaced. Also, the tip of the valve stem is
hardened, and therefore must not be ground. Howev-
ef, it is permitted fo use a small amount of valve
grinding compound to hand finish the valve and
valve seat contact surfaces,

# Carefully clean the valves, removing all carbon and oth-
er combustion products.

# Check the seat of the valve head (1) with a straight
edge. The surface of the seat must not be concave. i it
is, the valve must be replaced.

. Measure the dsamater of the stem using a micrometer:

inmiw va&m

, = exhaust valve:

wear limit (2) min. © 0.2337 in (5.935 mm).
# Check the eccentricity of the valve:

= valve stem:
permissibie eccentricity (3) max, 0.002 in (0.05 mm);

= valve head:
permissible eccentricity (4) max. 0.002 in (0.05 mm).

4 Check the keeper grooves (5). They must be in perfect
condition. In they are not, replace the valve.

5.30.1 VALVE SPRINGS

# Measure and visually inspect the valve springs to check
for breakage, distortion or loss of tension.
# Measure the spring’s free length;

- valve spting's free length (6):

wear limit (6) min. 1.71 in (43.4 mm);
= valve spring’s free length (7):

wear limit (7) min. 1.61 in (40.9 mm)

NOTE Weak valve springs may result in valve float and
engine damage at high RPM, as well as increased valve
rattle and reduced power.

V990 engine @D
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5.30.2 VALVE SEATS

& Apply a thin film of Prussian blue to the valve seating
surface.

¢ Insert the valve (1) into the valve guide, holding the
valve firmly against the seat, turn the valve through one
complete revolution.

& Check the width of the valve seat (2) (3) and the con-
tact mark, checking for any signs of wear:

- (vehicles up to year 2000) intake valve wear limit (2)
max. 0.063 in (1.6 mm);

— (vehicles year 2001 and later) intake valve wear lim-
it (2) max. 0.059 in (1.5 mm);

— exhaust valve:
wear limit (3) max. 0.071 in (1.8 mm).

NOTE The circular contact mark on the valve seat and
valve surfaces must be continuous and unbroken.

If the width of the valve seat exceeds the wear limit or if
the valve seat surface is not continuous, the valve seat
must be reground.

5.30.3 GRINDING THE VALVE SEATS

A = intake
B = exhaust

NOTE The valve seats may be reground with a valve
seat grinder which centers on the valve guide.

& Grind the valve seat at 45°. Remove no more material
than absolutely necessary to clean the seat up.

& Using a 35° stone, narrow the valve seat until the ap-
propriate outer diameter (4) (5) is obtained:

— (vehicles up to year 2000) intake valve diameter (4)
9 1.39 in (35.3 mm);

-~ (vehicles year 2001 and later) intake valve diameter
(4) 9 1.48 in (37.7 mm);

— exhaust valve (5) @ 1.19 in (30.3 mm).

Working on the intake valve:

¢ Using:

— (vehicles up to year 2000) a 50° stone;

— (vehicles year 2001 and later) a 55° stone;

reduce the width of the seating surface untit the appropri-
ate value (6) is obtained:

-~ (vehicles up to year 2000) intake valve value (6)
0.041 - 0.053 in (1.05 — 1.35 mm);

- (vehicles year 2001 and later) intake valve value (6)
0.039 - 0.055 in (1.00 — 1.40 mm).

Working on the exhaust valve:

+ Using an 80° stone, reduce the width of the seating sur-
face until the appropriate value (7) is obtained:

— exhaust valve value (7) 0.049 — 0.061 in (1.25 - 1.55
mm).

+ Finally, coat the valve head sealing seating surface
with a fine paste of valve grinding compound using a
manual valve grinding mandrel. Lightly grind the valves
until a smooth, even, uniform sealing surface of the ap-
propriate inside and outside diameter is obtained on
both the valve and the seat. For this final valve seat fin-
ishing operation, do not use an electric drill or other
motorized device. Use only a hand held valve grinding
mandrel with a suction cup, rotating the valve back and
forth through about 45°, and then advancing the valve
45° before repeating this operation.

(%)

50° vehicles up to year 2000
55° vehicles year 2001 and later

Release 01/2001-12 aprilia
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5.30.4 ASSEMBLING THE VALVES IN THE HEAD

NOTE The following information refers to a single
Ive, but is valid for all of them.

Rep valve units one by one,

Do not mix up components belonging to different
valve units,

Replace each valve unit in the corresponding seat
marked upon disassembly.

NOTE Have the appropriate special tool Bl available:

= aprilia parté 0277210 {valve guide assembly drift) (3):

~ aprilia part# 0276479 (valves spring-pusher tool) (8);

— aprilia part# 8140179 (valves disassembly and reas-
sembly clamp) (9).

% Place the valve spring seat (1) over the valve guide.

< Fit a new valve stem oil seal (2) with the appropriate as-
sembly drift (3).

@ Tum the head over.

NOTE when inserting the valve (4), take care not to
damage the new valve stem oil seal (2).

#+ Apply motor oil to the valve stem and insert the valve
(4) into the appfppriate guide.

NOTE Ensure that the valve stem oil seal (2) is posi-
_ tioned correctly. . ,

> & Bosch or Sun tester available, check the
valve leakage.

NOTE i it is less than 5%, the valves are properly
seated.

¢ Tum the head over,
+ i]nst?;i) the valve springs (5) (6) and the valve spring col-
ar (7).

NOTE Be sure to install the valve springs properly. Re-
member that the more tightly wound coils are next to the
head.

Do not compress the valve springs any more than is
absolutely necessary, as this could damage the
spring. Compress the springs only as much as nec-
es::ary to fit the valve keepers in their seat on the
valve,

. » Compress the valve springs (5) and (6), complete with

~_oup (7), by means of the valve spring compressor (8)
and the appropriate clamp (9).

NOTE MF‘ / some grease to the valve keepers (10), in

order to facilitate their assembly.

% Insert the valve keepers (10) in the groove (11) on the
valve (4).

NOTE When releasing the clamp (9), ensure that the
valve keepers (10) are perfectly inserted in the valve
groove (11); if necessary, use a plastic hammer and pro-
ceed with care.

% Remove the compresser (8) and the clamp (9).

prings are pla rrectly. If
the springs are obligue, they will inevitably cause the
breakage of the valve stem.

# Repeat the operations for the second valve.
@ After reassembling the valves, check valve leakage us-
igzg }a special cylinder head leakage tester (Bosch or
uny.

,!aaka?e is less than 5%, the valves and
in ry lon

Release 01/2001-12
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5.31 CYLINDER
Carefully read 5.1 (PREFACE).

& Before reassembly, all gasket surfaces must be com-
pletely clean, and flat. Flatness of the gasket surfaces:

Max. permissible distortion: 0.0016 in (0.04 mm).

< Ensure that all the threads are in a perfect state of re-
pair.

# Inspect the cylinder bore. Slight up and down scoring is
permissible, but if there are deep gouges, scoring or
galling in the lining of the cylinder, the complete cylin-
der, along with the piston, must be replaced.

# Inspect the cooling passages. Remove any mineral de-
posits.

& Measure the bore of the cylinder in three places at a
distance of 1.77 in (45 mm) from the upper edge (1).
The largest diameter measured must be less than the
wear limit:

NOTE The size group “A” or “B” is stamped onto the
lower side of the cylinder (2).

- size group “A”, dimension when new:
bore @ 3.8976 — 3.8193 in (97.000 — 97.012 mm);

wear limit: max. @ 3.8199 in (97.027 mm).

- size group “B”, dimension when new:
bore @ 3.8193 — 3.8198 in (97.012 — 97.025 mm);

wear limit: max. @ 3.8205 in (97.040 mm).

NOTE In order to assess the wear limit, the assembly
play must be determined, see 5.32 (PISTON AND GUD-
GEON PIN).

+ Ensure that the chain tightener (3) and guide in the cyl-
inder are in perfect condition.

Chain tightener (3) / hole (4) on the cylinder clearance:
wear limit (hole diameter - chain tightener diameter):
max. 0.003 in (0.08 mm);

Hole for chain tightener in the cylinder:
wear limit (4): max. @ 0.554 in (14.07 mm).

Release 01/2001-12 aprilia
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5.32 PISTON AND GUDGEON PIN
Carefully read 5.1 (PREFACE).

# Clean the piston crown (1) and the area above the up-
per piston ring (2) carefully to remove any residual
combustion products. o :

% Inspect the piston carefully for cracking, discoloration,
galling or seizing. Particularly inspect the skirts of the
piston for any signs of galling on the cylinder. If there is
any sign of metal transfer from cylinder to piston or pis-
ton to cylinder, both the cylinder and the piston must be
replaced, see 5.32.1 (PISTONS FEATURES CLASSI-
FICATION).

NOTE small up and down scratches on the piston skirt
that do not show any sign of metal transfer or galling are
acceptable.

¢ Measure the piston diameter 0.39 in (10 mm) (3) above
the bottom of the piston, and at right angles to the gud-
geon pin.

“red” piston:
wear limit, min. diameter © 3.8145 in (96.890 mm);

“green’ piston: \ \
wear limit diameter © 3.8149 in (96.900 mm);
piston play - measurement:

piston play = cylinder diameter ininus piston diam-
eter '

wear limit max. 0.0047 in (0.120 mm).

NOTE If the wear limit is exceeded, a new piston must
be used or the cylinder replaced, complete with piston.

It the piston is replaced, the two circlips securing the gud-
geon pin must always be replaced, along with the actual
gudgeon pin.

Take special care when matching the cylinder - pis-
ton:

= “red” piston - Cylinder “A”;
-~ “green’” piston - Cylinder "B".

# Using an inside micrometer, measure the diameter of
the gudgeon pin hole in the piston in the up and down
direction. Make several measurements at different lo-
cations alo gudgeon pin hole:

_ — gudgeon pin hole
wear limit (4) ma
= gudgeon pin:
wear limit (5) min @ 0.8661 in (21.998 mm).

@ Carefully inspect the circlips and relevant grooves (6)
__on the piston which hold the gudgeon pin in the piston.

NOTE We recommend you never replace a gudgeon
pin circlip. They should always be renewed whenever
they are disassembled.

Follow &

V990 engine @D
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Follow

# Use a feeler gauge to measure the end play (7) {8) (9)
of the piston rings inside the grooves.

~ “L-section” ring
wear limit (7) max. 0.0047 in (0.12 mm);

—: tapered protruding ring:
wear limit (8) max. 0.0047 in (0.12 mm);

= oilring
wear limit (9) max. 0.0039 in {0.10 mm).

nrings are fragile.
@ Carefully remove the piston rings from the piston.

NOTE The piston ring groove can be cleaned using a

scraper or anold piston ring.

& Clean the piston rings and the oil return holes (10) and
the oil ring groove, carefully blow out the oil return
holes,

#® Check the oil ring (11), the tapered protruding ring (12}

 and the L-section ring (13) to ensure that they rotate

freely in th ton, and that there are no scores,

ing surface of the piston rings.
# Measure the piston ring gap (14) with a feeler gauge.

wear limit max. 0.039 in (1.00 mm).

NOTE In order to measure the gap required, insert the
piston ring in the cylinder and push it inside so that itis
lined up with the piston.

~ scrapes, discolorations or carbon deposits on the bear-

# Measure the thickness of the rings with a micrometer:

= "L-seclion’ ring:
wear limit (15) min. 0.033 in (0.85 mm);
tapered profruding ring:
wear limit (16) min. 0.047 in (1.20 mm};
= oilfng:
wear limit (17) min. 0.096 in (2.45 mm).

# Fit the oil ring (11), the tapered protruding ring (12) and -

the "L-section’” ring (13) from the bottom up; the word
*TOP” on the rings must face up.

NOTE Rotate the piston rings so that the three gaps
““are staggered by approx. 120°,

Release 01/2001-12
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5.32.1 (PISTONS FEATURES CLASSIFICATION)

» ACAUTION
On 1 (vehicles up to year 2000) and on
(vehicles up to year 2000) engines, the aprilia part#
0295855 must not be installed since the inlet valves
touch this piston.

NOTE onE=a (vehicles year 2001 and later), on
(vehicles year 2001 and later) and on engines,
the aprilia part# 0295852 can be installed.

Vehicle model

| Rsv |
(vehicles up to
year 2000);

!
(vehicles up to
year 2000).

aprilia part# 0295855 (piston and piston rings set).

|

V990 engine @

1.386 in
(35.2 mm)

| Rsv |
(vehicles year
2001 and later);
: )
(vehicles year
2001 and later);

RsT |8

\

1.480 in
(37,6 mm)

erv i
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5.33 STARTER MOTOR DRIVE ASSEMBLY

Carefully read 5.1 (PREFACE).

¢ Remove the starter double gear (1), starter idier gear
(2) and the sprag clutch gear (3), see 4.8 (REMOVING
THE ALTERNATOR COVER AND ALTERNATOR
SYSTEM).
¢ Measure:
— the gear bearing diameter (A) of the starter double
gear (1):
wear limit: max.@ 0.398 in (10.10 mm);
— the gear bearing diameter (B) of the starter idler gear
2):
wear limit: max.@ 0.397 in (10.08 mm);
— the gear bearing diameter (C) of the sprag clutch
gear (3):
wear limit: max.@ 1.381 in (35.07 mm).
¢ Inspect:
— the teeth (D) and (E) of the starter double gear (1);
— the teeth of the starter idler gear (2);
— the teeth of the sprag clutch gear (3);

for wear, pittin, distortion or discoloration.

NOTE If the teeth (D) of the starter double gear (1) are
distorted, pitted 0 damaged in any way, the starter motor
pinion (F) must also be inspected.

¢ Inspect the surface of the starter double gear (1), start-
er idle gear (2) and the sprag clutch gear (3) for wear,
pittin, distortion or discoloration.

¢ Inspect the bore of the bushing (G) in the sprag clutch
gear (3) for signs of scoring or galling.

NOTE The bushing (G} in the sprag clutch gear (3) is
an interference fit, and must not move in the gear.

¢ Inspect the contact surface (H) of the sprag clutch for
wear, pitting, distortion, or discoioration.

If the contact surface (H) is damaged in any way, the
sprag clutch gear (3) must be replaced.
¢ Check the sprag clutch, see 5.34.6 (CHECKING THE

SPRAG CLUTCH EN) or 5.35.6 (CHECK-
ING THE SPRAG CLUTCH ).

-50-00 aprilia Release 01/2001-12
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5.34 ALTERNATOR 31 B0
Carefully read 5.1 (PREFACE).

NOTE The alternator produces alternating current
which is then transformed into direct current by the regu-
lator/rectifier, which then charges the battery.

When performing work on the alternator
- gwitch off the engine;

~ disconnect the battery: always disconnect the
negative pole (-) first;

~ drain the engine oil tank completely, see sectiol
(SERVICE AND SETTING UP) of specific Vﬁhi‘c!#
workshop manual see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

~ lock the crankshaft at the TDC of piston “1” or “2”.

Alternator connector.

# two screws of crankshaft position sensor.
Crankshaft position sensor.
Cable hanger.

Rubber cable guide.

Seat of rubber cable guide.
Alternator cover.

# three Allen screws of stator.
Stator.

Alternalor rotor taper,

Key seat.

16) Sprag clutch ﬂange

12) Alternator rotor.

13) Sprag clutch gear.
14} Alternator rotor group.
15)  Sprag clutch.

s of sprag clutch flange.
) Inside contact land of sprag clutch flange.
B) Contact flat surface of sprag clutch flange with alter-
nator rotor. i
C) Reference dot {for correct reassembly).

5.34.1 TO GAIN ACCESS TO THE ALTERNATOR [} [ IS

# Remove the alternator cover (7) with:

- stator (9);

~ grankshaft position sensor (8);
see 4.8 (REMOVING THE ALTERNATOR COVER AND
ALTERNATOR SYSTEM).

Release 01/2001-12
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5.34.2 CHECKING THE STATOR ESI [E0 KN
el A CAUTION

: it g S
Do not force the electric cables.

& Measure the resistance between the three yellow ca-
bles of the alternator connector (1) using an ohmmeter.

- Standard resistance value in the range 0.2 - 0.5 Q
at 20 °C (68 °F).

NOTE |f the resistance value does not fall within this
range, the stator must be replaced.

5.34.3 DISASSEMBLING THE STATOR X1 [(EL EN

Crankshaft position sensor screws M6 (2) tightening
torque: 8 ftib (11 Nm).

& Unscrew and remove the two M6 screws (2).

& Remove the crankshaft position sensor (3) and the ca-
ble hanger (4).

¢ Release the rubber cable guide (5) from its seat (6) of
the alternator cover (7).

Stator M6 Allen screws (8) tightening torque: 8 ftib
(11 Nm).

¢ Unscrew and remove the three M6 Allen screws (8) of
the stator.

¢ Extract the stator (9) from the alternator cover seat.

# Check the sealing surface of the current alternator cov-
er (7) for damage or warpiage.

5.34.4 ASSEMBLING THE STATOR E1 [T EN
& Insert the stator (9) in the alternator cover seat.

NOTE Apply a couple of drops of LOCTITE® 243 to the
threads of the three screws (8).

¢ Install and tighten the three M6 Allen screws (8).

Stator M6 Allen screws (8) tightening torque: 8 ftib
(11 Nm).

NOTE Apply a layer of SILASTIC 732 RTV to the rub-
ber cable guide (5).

¢ Insert the rubber cable guide (5) in the seat (6) of the al-
ternator cover (7).

+ Correctly place the cable hanger (4) and the crankshaft
position sensor (3).

NOTE Apply a couple of drops of LOCTITE® 243 to the
threads of the two screws (2).

¢ Install and tighten the two M6 screws (2).

Crankshaft position sensor M6 screws (2) tightening
torque: 8 ftib (11 Nm).

Q = SILASTIC 732 RTV.
B = LOCTITE® 243.
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5.34.5 ALTERNATOR ROTOR KXl

. # Clean the alternator rotor taper (10) thoroughly Re-
move any L%CT!TE@ residue.

P
aged, the alternator rotor (12) must be replaced.

5.34.6 CHECKING THE SPRAG CLUTCH

¢ Check the sprag clutch gear (13), see 5.33 (STARTER

MOTOR DRIVE ASSEMBLY).

¢ Clean the alternalor rotor taper (10) thoroughly. Re-

move any LOCTITE™ residus.

¢ Correctly install the sprag clutch gear (13} on the alter- -

nator group (14},

.
The sprag clutch gear (13) must rotate smoothly witl
out jerkiness or roughness and in one-way only.

@ Manually turn the sprag clutch gear (13), it rotate move
smoothly without jerkiness or roughness and in one-
way only.

If the sprag clutch gear display any of these signs:

& Withdraw the mxmg clutch gear (13) from the alternator
group (14).

# Exiract the sprag clutch (15), see 5 34.7 (DISASSEM-
BLING THE SPRAG CLUTCH EXE [ER )

@ Inspect the sprag clutch (15);

= the rollers of the sprag cluich for waar, ga lling, p%t*

ting, or discolotation;
= the external helical spring pr@l&aﬁ must t;e wﬁmsem
{o hold the rollers snuggly in place. '

# Inspect the inside contact land (A) of sprag clutch -

flange {16):
— for wear, galling, pitting, or citscatcratmn

NOTE 1f the inside contact land (A) is damaged, the
complete sprag clutch flange (18) must be replaced.

5.34.7 msassamune THE SPRAG CLUTCH

,

Wf"m clutch flange M8x16 Allen screw tightening
torque: 21.7 ftib (30 Nm).

® ?r;mmw and remove the three M8x16 A!iem screws
17)

and the sprag clutch (15) with a dot (C), to remind you
which direction them should be reassembled and so
that you are sure to refil the sprag clutch (15) with the
same direction of rotation.

& Using a felt pen, mark the sprag clutch flange (18) and
the sprag clutch (15) with a dot (C).

# Detach the sprag clutch flange {16) from the alternator
rotor (12).

¢ Remove the sprag clutch (15) from ite seat, on the

sprag clutch flange (16).

5348 ASSEMBLING THE SPRAG CLUTCH EIIE (R

9 )
erence dot (C) as marked upon disassembly.

Release 01/2001-12

¢ Applya &ﬁﬁgtta

o~y —

# Correctly insert the sprag clutch (15) in its seat, on the
sprag clutch flange (16). Refer to the reference d¢ ©
applied during disassembly.

the sprag  clutch  flange (16) with alternator rotor.

« Apply a couple of drops of LOCTITE® 648 to the con-
tact flat surface (B) of the sprag clutch flange (16) and
correctly place it iﬂ the center of the alternator rotor
(12).

Use LOCTITE® 648 on the three M8x16 Allen screws
{17) of the sprag cluich fiange (16).

ops of LOCTITE® 648 to the
threads of the MBx16 Allen screws (17).

@ Screw in and tighten the three M8x16 Allen screws
(7).

Sprag clutch flange M8x16 Allen screw tightening
torque: 21.7 ftib (30 Nm).

C = LOCTITE® 648.
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5.35 ALTERNATOR m

~ disconnect the battery: always disconnect the
negative pole (-) first;

= drain the engine oil tank completely, see section 2
(SERVICE AND SETTING UP) of specific vehicle
workshop manual see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

ting current
y the regu-

When performing work on the alternator:
~ switch off the engine;

N’tmmmmr mnmwmr L 12) Alternator rotor.
# its 13) Sprag clutch gear.
g 14) Altemator rotcr group
Rubber cable guss:%a ol
Seat of rubber cable guide. ~ It ¢ ~
Crankshaft position sensor. Allen scre ernator rotor housing.
Alternator cover, .
# three Allen screws of stator.
Stator. iu
Alternator rotor taper, ’ ‘
Key seat. ‘ -G ﬁgim éei {iﬁf @?‘fﬁﬁ massammy)

5.35.1 TO GAIN ACCESS TO THE ALTERNATOR s

. & Bemove the allernator cover (7] with;
- stator (9);
~ crankshaft position sensor (8);
_ see 4.8 (REMOVING THE ALTERNATOR COVER AND
ALTERNATOR SYSTEM). -~

Bl-5300 ——————— L pelease 01/2001-12
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5.35.2 CHECKING THE STATOR ISl Il

=~ Standay resmance value in the range 0.1-100Q
at 20 °C (ﬁ& °F)

~ NOTE ¥f the resistance uaiue does not fall within this

range, the stator must be r@p&aced

5.35.3 msmsmm.ma THE STATOR IS Bl

Stator cable hanger M6 screw (2) tightening torque: 8

ftib (11 Nm).

+ Unscrew and remove the M6 screw (2).

+ Remove the stator cable hanger (3).

# Release the rubber cable guide (4) from its seat (5) of
the alternator cover (7).

NOTE Do not remove the crankshaft position sensor
(6) from tﬁe alternator cover (?).

Stator M6 Mm ' s*’( “’ﬂgmnmg, torque: 8 ftib
(11 Nm).

® Unscrew and mmcwe fhw thrée M6 Allen screws (8) of
the stator.

@ Extract the stator (9) from the alternator cover seat.

# Check the sealing surface of the current alternator ¢
er (7) for damage o warpiage.

5,354 ASSEMBLING THE STATOR EHR
# Insert the stator (9) in the alternator cover seat.

NOTE Apply a couple of drops of LOCTITE® 243 to the

threads of the stator M6 Alien screws (8).
@ install and tighten the three M6 Allen screws (8).

Stator M6 Allen screws (8) tightening torque: 8 ftib
{11 Nm),

NOTE Apply a layer of SILASTIC 732 RTV to the rub-
ber cable guide (4).

> seat (5) of the al-

* muwmw pla
of drops of LOCTITE® 243 to the

thmads of the stator cabie hanger M6 screw (2).

# Install and tighten the M6 screw (2).
Stator cable hanger M6 screw (2) tsgmening torque: 8

ftib (11 Nm).

B - LOCTITE®243.
Q = SILASTIC 732 RTV.
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5.35.5 ALTERNATOR ROTOR

+ Clean the alternator rotor taper (10) thoroughly. Re-
move any LOCTITE® residue.

# Ensure that the taper (10) and the key seat (11) are in
perfect condition.

NOTE ifthe taper or the key seat are damaged, the al-
ternator rotor must be replaced.

5.35.6 CHECKING THE SPRAG CLUTCH

& Check the sprag clutch gear (13), see 5.33 (STARTER
MOTOR DRIVE ASSEMBLY).

& Clean the alternator rotor taper (10) thoroughly. Re-
move any LOCTITE® residue.

¢ Correctly install the sprag clutch gear (13) on the alter-
nator group (14).

_AcauTiol
The sprag clutch gear (13) must rotate smoothly with-
out jerkiness or roughness and in one-way only.

Manually turn the sprag clutch gear (13), it rotate move
smoothly without jerkiness or roughness and in one-way
only.

If the sprag clutch gear display any of these signs:

& Withdraw the sprag clutch gear (13) from the alternator
group (14).
¢ Extract the sprag clutch (15), see 5.35.7 (DISASSEM-
BLING THE SPRAG CLUTCH GM).
# Inspect the sprag clutch (15):
— the rollers of the sprag clutch for wear, galling, pit-
ting, or discoloration;
- the external helical spring preload must be sufficient
to hold the rollers snuggly in place.
# Inspect the inside contact land (A) of sprag clutch
flange (16):
— for wear, galling, pitting, or discoloration.

NOTE If the inside contact land (A) is damaged, the
complete sprag ciutch flange (16) must be replaced.

5.35.7 DISASSEMBLING THE SPRAG CLUTCH

Alternator rotor housing M8x18 Allen screw tighten-
ing torque: 21.7 ftlb (30 Nm).

¢ Unscrew and remove the six M8x18 Allen screws (17).
¢ Remove the alternator rotor housing (18).

0 ACAUTION
Before removing the sprag clutch flange (16) mark it
and the sprag clutch (15) with a dot (C), to remind you
which direction them should be reassembled and so
that you are sure to refit the sprag clutch (15) with the
same direction of rotation.

+ Using a felt pen, mark the sprag clutch flange (16) and
the sprag clutch (15) with a dot (C).

& Detach the sprag clutch flange (16) from the alternator
rotor (12).

& Remove the sprag clutch (15) from its seat, on the
sprag clutch flange (16).

5.35.8 ASSEMBLING THE SPRAG CLUTCH

ACAUTION

When riaplééing the sprag clutch (15) observe the ref-
erence dot (C) as marked upon disassembly.

B -s3-03

aprilia

# Correctly insert the sprag clutch (15) in its seat, on the
sprag clutch flange (16). Refer to the reference dot (C)
applied during disassembly.

& _ACAUTION
Use LOCTITE® 648 on the contact flat surface (B), of
the sprag clutch flange (16), with the alternator rotor.

& Apply a couple of drops of LOCTITE® 648 to the con-
tact flat surface (B) of the sprag clutch flange (16) and
correctly place it in the center of the alternator rotor
(12).

+ Correctly place the alternator rotor housing (18) on the
alternator rotor (12).

- A CAUTION :
Use LOCTITE™ 648 on the six M8x18 Allen screws
(17) of the alternator rotor housing screws (17).

# Apply couple of drops of LOCTITE® 648 to the threads
of the M8x18 Allen screws (17).
# Screw in and tighten the six M8x18 Allen screws (17).

Alternator rotor housing M8x18 Allen screw tighten-
ing torque: 21.7 ftib (30 Nm).

C = LOCTITE®648.
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5.36 SPARK PLUGS

Consult the section 2 (SERVICE AND SETTING UP) of
specific vehicle workshop manual see 0.4.1 (VEHICLE
WORKSHOP MANUAL).

5.37 COUNTERSHAFT SPROCKET
Carefully read 5.1 (PREFACE).
¢ Check the sprocket’s internal spline (1) for wear.

NOTE it the teeth is worn, change the countershaft
sprocket and check the teeth of the countershaft.

¢ Check the sprocket’s external teeth (2) for wear and
distortion.

NOTE If the teeth of the countershaft sprocket are
worn or distorted, the countershaft sprocket, rear sprock-
et and chain must be replaced as a set.

5.38 STARTER MOTOR
Carefully read 5.1 (PREFACE).

# Remove the starter motor, see 4.5 (REMOVING THE
STARTER MOTOR).

NOTE The starter motor does not normally wear out,
and has a very long life. If the carbon brushes are worn,
they may be replaced using the available repair kit. This
is the only repair authorized for this component. Any oth-
er damage or defect requires that the complete starter
motor be replaced.

& Check the starter motor pinion (3) for pitting, distortion
or discoloration. If it is damaged, replace the complete
starter motor.

# Check the starter motor mount O-ring (4) for any signs
of damage. It is advisable to replace this O-ring any
time a starter motor is removed.

¢ Unscrew and remove the two M6 screws (5) and re-
move the complete rear cover (6).

& Check the four carbon brushes for freedom of move-
ment in their holders. If they are stuck and cannot be
freed, the starter motor must be repaired or replaced.

& Check the preloading of the brush springs.

& Check the length of the carbon brushes.

Wear limit min. 0.31 in (8.0 mm).
NOTE A kit is available which contains a rear cover
complete with carbon brushes and seals.

# Replace the complete rear cover (6), install and tighten
the two M6 screws (6).

Release 01/2001-12 aprilia
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REASSEMBLING THE ENGINE
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6.2 ENGINE REASSEMBLY SEQUENCE

y
arranged according to their assembly position.
This will ensure that when you reassemble the en-
gine, all parts wﬁ! be fitted in their proper locations.

joing ahead with the reassembly of the
engine, &pwapﬁma special tools, see 2.7

a
(SPECIAL T@Cﬁ\

NOTE For the engine reassembly sequence, see 4.4
(ENGINE DISASSEMBLY SEQUENCE), following the di-
agram sequence in reverse order.

6.2 ENGINE CHECKS SUBSEQUENT TO
REASSEMBLY

Consult the corresponding chapter in the section 3 (EN-
GINE] of specific vehicle workshop manual, see 0.4.1
(VEHICLE WORKSHOP MANUAL).

6.4 ASSEMBLING THE GEARBOX
Carefully read 6.1 (PREFACE).
NOTE Assemble the gears on the driving shafts, see
5.14 (GEARBOX).

NOTE Have the appropriate specaa! tool Bl available:
08 (countershatt guide bushing) (1).

e between the two lips of the aecondary

shaft wheel with grease.

¢ Apply a thin coat of LOCTITE® Anti Seize to the areas
of the countershaft (2) and main shaft (3), where they
are inserted into the bearings.
#+ Insert the main shaft (3) into its bore on the alternator
side half of the engine case.

# Insert the countershatt (2) into its bore on the altemnator
side half of the engine case.
# Insert the complete gear assembly into the case, tap-
ping the two shalts lightly until they are driven com-
pletely home. ;

NOTE Proceed with caution. Do not farce the gaars, into
place. If properly assembl led, they will easily tap into place.

# Install the washer (4) on the countershaft (2).
# Coat the forks of the fifth and sixth gear (5) with engine
oil and insert them into the appropriate seiactar gear
slots on the main shaft (8).
Coa d fourth gear (6) and the
1e oil, and install
ar grooves on the

Follow B>
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REASSEMBLING THE ENGINE

Follow
% Apply a little oil to ih‘e shift cam (8) and insert it into its

way homa into their respactwe holes in the alternator
sade half engine case.

6.5 ASSEMBLING THE CRANKSHAFT
AND LOWER BALANCESHAFT

Carefully read 6.1 (PREFACE).

# Apply a coat of MOLYKOTE® G-N on the bearing lands
of the crankshalft and the lower balanceshaft.

Do not permit the crankshaft to be tilted during instal-
lation. This will damage the main engine bushings.

 crankshatt (10) into its bushing in the alterna-
50,

t the lower balanceshaft to be tilted dur-
ing installation. This will damage the lower balance-
shalt bushings.

% insert the lower balanceshaft (13) into its appropriate
bushing.

M = MOLYKOTE® G-N.
E = LOCTITE® Anli Seize 15378

V990 engine @

Release 01/2001-12




REASSEMBLING THE ENGINE

V990 engine €D

6.6 ASSEMBLING THE ENGINE CASES
Caretully read 6.1 (PREFACE).

* Ptaca the smgma case gasket (1) on the alternator side
half of the engine case.

NOTE The gasket must line up with all engine case
holes. You may apply grease to the gasket to hold it in
place. Be very careful to ensure that the gasket does not
move out of position as you assemble the cases.

¢ Ensure that the washer (2) is properly placed on the
countershalt (3).

@ Apply LOCTITE® Anti Seize to the countershaft (3) and
to main shaft (4).

@ Apply. MQLYKOT£® G-Nto the crankshaft {5} and ow-
er balanceshatt (6).

; spray ;}epe (7) s fitter}
@ Ensure that the o sm'aen is mserted m the clutch side
haf of the engine case.
' the cases by mtaﬁmg the clutch side half of
Il of the shafts on the a%temator

stic mallet to Iighﬂy tap on
t afts. Be extremely careful
not to damage the gaaket surface of the clutch cover (9).

@ Rotate the angma case tc» 90° as shown in the illustra-
tion (A). f

NQTE Work from the aftematﬁr sede

<
Apply torque to the screws in a criss-cross pattern,
tightening each screw only slightly and wanty, until
all the scre are properly torqued.

- mﬁtali the twenty M6 Allen screws into the xangmfa case:

— thirteen M6x65 screws (10);
=~ five MBx45 screws (11),
_— one Mex80 screw (12);
— one M6x25b screw (13).

 do irrepara-

St:mwa tigh:mi ,g tm’que, 8 ﬁib (1 1 Nm)

NGTE After you have taghtened all of the screws, and
ensure that they are evenly and properly torgued, tumn the
crankshaft, lower balanceshaﬁ and main shaft and coun-
tershaft with your fingers. They should be able to move,
_at taaat a little distance, without noticeable resistance.

¢ Check the end may of the crankshaft ustng a dial
gauge.

Wear Hmit: max. 0. az in (ms mm)

NOTE cover the angm comparimam with a clean
cloth,

' * vsmg a razor blada or asharp hobby kni fa, cut away the
parts of the gaskets protruding from the engine case
araumi the cyli m:kar ﬂange.

. Release 01/2001-12




- REASSEMBLING THE ENGINE

6.7 ASSEMBLING THE GEAR SELECTION
 MECHANISM

de; g (1), spacer (2), index lever (3) and
washer (4) and secure them mth fthe M6 Allen screw
5). ,

‘ ‘&16 semw‘ tsght rting tarque* 8 ‘mh {11 Hm} :
NOTE Apply a couple of drops of LOCTITE® 243 ‘m the
%hreads of th@ ms All en screw (8).

e ?ress the index asser {3} down with your finger am:i in=
sert the index plate (6) in the slot in the end of the shift
cam (7), fastening it in place with the M6 Allen screw
8).

M6 screw tightening torque: 8 ftib (11 Nm).

% Apply a little motor oil to tha gaar shaﬁ shaft (9) and in-
sert it into tts bore ‘

B =LOCTITE® 243.

(o

V990 engine @&
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6.8 CHECKING THE GEAR SELECTION
MECHANISM

Carefully read 6.1 (PREFACE).

@ Ensure that the hair pin spr
(2) and the cylindrical :
should be no clearance
and the arms of the spring.

NOTE I necessary, the arms of the hair pin spring (1)
may be slightly bent to achieve this,

« Engage, one by one, all of the gears. Ensure that the

pins (4) on the index plate (5) are centered between the
pawls of the ralchet. ;

NOTE Again, if it is necessary to bend the end of the

hair pin spring slightly to center the pawis, this is permis-
sible: :

¢ Check the strength of the index spring (6). It must be

held very firmly against the shift cam index plate.
NOTE Rotation of the shift cam must cause the index

. spring (6) to push the index lever (7} into the appropriate
slot on th .

ndex plate (5) firmly.

well om the gears! You will

be seriously Injured 31’ your fingers are caught be-

tween the gears.
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REASSEMBLING THE ENGINE

6.9 A&SE”BMQG ?HEV Ol PUMP
arefully read 6.1 (PREFACE).

mmr% af"the oil passages of the oil

@ Apply a thin film of LQST&TE‘@ 574 on the gaskst sur-
face (1) of the ol pump case,

NOTE store 1o keep separately the groups:
~ extermnal mtc)r (2), internal rotor (5) (of the suction
~ pumpy; ‘

~ external rotor (10), internal rotor (9) (of the pressure
__ pump).
Do not mix-up the components of these groups.

+ Apply a little engine ol to the external oil rotor. Insert it
into its recess in the oil pump case.

NOTE The reference point must face down (towards
the engine case).

¢ Insert the pin (3) in the hole in the oil pump shaft (4), as
shown in the illustration.

n&mﬁ the suction pump mtemat rotor (5) onto the oil
i h j

mp ﬂtematr mtor (5}

Ire pump ,
® Ap;)fy a thin film of LOCTITE® 574 to the external gas-

ket surface of the oil pump case (6) and install the case
on the oll pump shaft (4).
+ Fasten the oil pump case (6), complete with pin (7), to
angma case.
# Insert pin (8) info the central hole of the oil pump shaft.
0 Lightly oil the pressure pump internal rotor (Q) and in-
stall it on the oil pump shaft with the drive pin groove
facing down, (see the illustration).
4 Lightly ol the pressure pump external rotor (10}, and in-
sert it into the oil pump case.
¢ Fasten the oil pump cover (11) with the four Allen
screws (12},

Screws tightenihg torqi:e: 8 ftib (11 Nm).

4 Insert the pin (iS} in the hole of the oil pump shaft (4).

NOTE Thme is a groove in the oil pump cover (14)
3) installation. Center the pin (13)

D = LOCTITE® 574.

V990 engine @
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V990 engine @
Follow

Once m&wm»led, ihe oii pump gaar must always
be mmawm -

® F-'zt anew oil pump gear (15) ’

NOTE You must feel the pin (13) engaging perfectly i
side the groove on the oil pump gear.

# Fit the circlip (16) in its groove on the oil pump shaft.

NOTE Ensure that the circlip is inserted all the way into
the groove.
Ensure that the ends are not pulled any farther apart man
necessary.

¢ Check the rotation and end play of the oit pump 3haﬁ
(4).

" NOTE Have the appmpnate specxa% 100l B available:
~ aprilia part# 0240880 (threaded bolt for retaining the
crankshaft at TDC) (17);

# Lock the crankshaft in place with the %hmaded tmft (7).

NOTE When cylinder “2” is at TDC, the locking slot (18)
of cylinder “1” is visible through the gap under the | ewer
balanceshaft.

The thr&adad bolt (1 ?’) must never be f:wemghten&d :
Threaded bo ttghtening torque: max. 3.6 #ib (5 Nm).

@ Apply a coat of grease 1o the thrust washer (19). Place
it on tha mtmmadtate drive gear (20).

| the timing chain (21) in its appropriate po-
sition. F‘xe er to the reference marks app!ted during disas-

r und the mtarmedxate

?4 = Multi-purpose grease bp |z,
! Follow B>

Release 00/2001-11




REASSEMBLING THE ENGINE

Foliow i
# Guide the tsham ienmnsr shoe (22) through the chacn
j fa

ﬁ Insta! | the beanng ﬂange fuﬂy hame, tappmg it
‘genﬁy with a plastic hammer. Before this is possible, the
_ two spacer bushings (29) must be fastened to the engme
case,

 Install the bearing flange (25), fasten it using the three
M8 Allen screws (26) (27) and soring washers (28):
~ two M8x45 screws (26);
— one M8x20 screw (27).

Screws tightening torque: 18 filb (25 Nm).

# Check the rotation of the intermediate drive gear.
# Install the key (30) in the crankshafttaper.
_ @ The reference mark (31) on the intermediate drive gear
__must coincide with the reference mark (32) on the case.
# Apply a coat of LOCTITE® Anti Seize on the end of the
crankshaft {33}
h 34) onto the crankshaft.

V990 engine €D
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6.11 ASSEMBLING THE COOLANT PUMP
DRIVE . ‘

o Install the key (2) in its &6&1 on the iower bafanceshaﬂ

# Install the washer (3) on the !awer balanceshaft with its
flared side facing down.

* instfaﬁ the coolant pump geaf (4) on the lower baiance~
shat,.

0 Install the c:aoiani: pump n:ﬂ&r gear (5) on its pin.

4 install the washer (6) on the lower balanceshaft
# install the main drive gear {7) on the crankshaft.

NOTE The reference point must be visible.

# Install the gear (8) on the lower balanceshaft.

NOTE The reference point must be visible and must
coincide with the reference mark on the main drive gear.

o Lift the lower balanceshatt all the way in the axial direc-
n and install the balanceweight (9) on the lower bal-

nstall the spring washer (11) and tighten tha M22x1 5
nut (12).

M22x1.5 nut tighwnmg tm*qua* 108 ftib (150 Nm).

NOTE Ensure that the position of the hole for the coun-
terweight (9) is at approximately 10:00. :

# Check the end play of the lower balanceshatt W|th a ﬂ:ali ‘
_gauge:
 Wear ﬁmit* max. 0.012 in ( 0.3 mm)

O- Engme oil.
E=LOCTI ITE® Anti Seize 153?3

Release 00/2001-11 | aprilia =




REASSEMBLING THE ENGINE
V990 engine @

6,12 ASSEMBLING THE PﬁlMﬁRY DRIVE AND
 CLUTCH

he main drive gear must face

_ # Install the main drive g’gar(*! ) on the crankshaft.
NOTE Apply a couple of drops of LOCTITE® 243 to the
threads of the M33x1.5 nut (2).

# Fit the spring washer, then fasten and nghmn the
M38x15nut (2). ‘

M33x1.5 nut tightening torque: 166 ftlb (230 Nm).

+ Preassembly the primary drive, see 5.19.1 (PRIMARY

_ DBIVE aprilia part# 0295790 - PREASSEMBLY) or

5192 (PRIMARY DRIVE aprilia part# 0295792 and
0295793 - PREASSEMBLY).

NOTE Apply a couple of drops of LOCTITE® 767 Anti-
Seize to the bearing land (3) and to the spline (4) of main

, oil pump driven gear (5), so that its
teeth engage with the teeth of the oil pump drive gear (6)
, af the primary drive.

& Fit the aarraieci mmst ring (8), the cluich hub {9) and
the spring washer (10) on the main shaft. '

NOTE Have the appropriate special tool B available:
~ aprilia part# 0277881 (clutch locking tool) (11).

@ Inseri the clutch locking tool {11},

1 the cluich locking tool (11) all the way in to the
clutch basket so as not to damage the basket when
the nut (12) is tightened.

NOTE Apply a couple of dmp@ of LOCTITE® 648 to the
hfaads of thez nut (12).

NOTE The top lined disc (2) is unique. It is marked with
4 blue dot. It must be instalied last, in its original position.

# Locate the top lined disc (Z) and keep it apart, in order
to install it last of all

NOTE There are different cluich versions.

For information regarding the components of the clutch,
refer to the specific spare parls c&iaiague according to
the vehicle model on which the engine is installed, see
0.4.2 (SPARE PARTS CATALOGUE).

According to the clutch version,

The lower steel disc can be identified:
= no mark, the disc is exactly like ihe others;
~ space between teeth (X):
=~ noteh (Y},
dentity the steel disc, in order to be able to place
mm ,mi e:iiaca .

" Foliow b
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Follow e

e lined d*scs must be inserted in the grooves
cept for the top lined disc

& Install a steel s:%m i"lﬁ} and a lined disc (17), attemateiy
% Insert the top lined disc (Z) in the offset grooves (15).

NOTE Ensure that the top lined disc (2) fits snugly,
_though it must move freely in its slots,

'0 Apply some oil to the shaft (18 amﬁ fnsart st int
__ hole through the center of the main shaft.
@ Install the spring-support cups (19).

NOTE There are different clutch versions.
For information regarding the components of the clutch,

refer to the specific spare parts catalogue, according to
the vehicle model on which the engine is installed, see

0.4.2 (SPARE PARTS CATALOGUE).

According to the clutch version.

The six clutch spring washars can be identified:
nal 22);
~ special (wi ith collar) washers (22A).

pe » pay
correct assembly position (W) the collar must face in
the direction of the clutch spring.

# Install the six clutch springs (20) in the appropriate re-

cesses of the spring-support cups {19).

the six washers (22) on six M6x25 Allen screws
Screw in and tighten the six M6x25 Allen screws (21).

M6x25 Allen screws (21) tightening torque:8 ftib (11

Nm).

C = LOCTITE®648.
E = LOCTITE® 767 Anti-Seize.
O= Engine oil.

i 8295?92

0%5793
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6.13 ASSEMBLING THE PISTON AND
CYLINDER “2” (REAR)
read 6.1 CE).
vent acci-
ocating dowels (1 |
NOTE Apply a couple of drops of LOCTITE® 243 to the
_ threads of the four M10 studs (2).

@ Install the four M10 studs (2) into the engine case and
tighten them. , ‘

~ M10 studs tightening torque: 7.2 ftib (10 Nm).

g
is installed, various versions of pisions are used, see
5,32.1 (PISTONS FEATURES CLASSIFICATION).

# Apply a thin coat of MOLYKOTE® G-N to the connecting
rod small end and the gudgeon pin bore in the piston.

# Install the piston (3) to the connecting rod, and push the
gudgeon pin (4) through the connecting rod small end
bushing. ~

NOTE The gudgeon pin should be a light palm push in
the piston and in the connecting rod. If you have to force
the gudgeon pin at this point, something is wrong. Disas-
semble the piston from the connecting rod and determine
where the problem lies.

Ohbserve the orientation of parts, as marked upon dis-
assembily.

if a new piston is used, the “red” or “green” reference
mark {5) on the piston crown must face in the direc-
tion of the exhaust (6).

¢ Take special care when matching the cylinder - piston:

~ “Red” piston - cylinder “A”;
=~ “Green” piston - cylinder “B”.
NOTE The cylinders size group “A” or “B’ is stamped

onto the lower side of the cylinder in the timing chain
compartment area.

M= MOLYKOTE® G-N.

Foliow B
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Follow e

\ . OUpp
Ensure that the two gudgeon pm circlips (7) are inserted
petfectly in the groove of the piston and that the hook (8)
is inserted in the slot of the piston.

* Insert the two locating dowels (9) in the cylinder.

Usea new head gasket.

¢ Fitthe head gasket (10} in place.
+ Install the pre-assembled head on the cylinder and
tighten the four shouldered screws (11). e

Non-painted cylinder version:

~ four shouldered screws (11) tightening torque 20 2
- 217 ftib {23 = 30 Nm).

g
g line of the two hatvas of the case
and an the mating suﬁac;s between the cylmder and the
crankcase.
4 Install the cylinder base gaskm on the case.
¢ Ol the piston and the pzsic‘m tings mamugh%y us
gine oil.
4 Turn the piston rings so that the gaps are staggered by
approximately 120°.

Foliow
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Follow B>

NOTE Have the appropriate special tool Bl available:
- aapr)i!ia part# 8140186 (piston nng compresswn tool)
(12

¢ Compress tha rings umng the r&ng mmpmgsor (12) or
special piston ring pliers.

# Place the chain tensioner shoe (13) in the chain com-
partment on the cylinder (14) and push the cylinder
down over the piston so that the ring compressor is
pushed free of the piston.

¢ Remove the ring compressor (12).

@ Insert the timing chain (15) through the chain compart-
ment in the cylinder,

NOTE The timing chain can be guided inside usingan

O-ring or similar device 1o aid assembly.

# Install the cylinder (14) onthe eragme case, pushingitin
down firmly.

% Place a drop of engine oil on the threads of the studs -

(2) and the area of the head where the stud nuts con-
fact it.

NOTE install ma M10 nuts {wse; and M6 Allen screws
17 g m a crisscross pattam

nuts (1 6), tightening torque 42 ftib (58

- two M6 Allen screws ( ‘?}, tightening torque 8.7 ftib
{12 Nmj).

Painted head version;

~ two M10 nuls (18), external, tighmmng torque 36.2-
39.8 ftlb (5055 Nm);

~ two M10 nuts (16), chain mmpartment side, tight-
ening torque 42 ftib (58 Nm);

~ two M6 Allen scmws (1 7), tightening torque a.?' ftib
(12 Nm).

V990 engine @D
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6.14 ADJUSTING VALVE GLEARANGE
Carefully read 6.1 (PREFACE).

VICE AND SETTING UP) of specific vehicle work-
shop manual see 0.4.1 (VEHICLE WORKSHOP
MANUAL):

every time the timing drive assembly is mpawed or
taken apart.;

every time the head or camshatft is taken apari.

The valve clearance adjustment must be performeci
with the engine at room temperature.

NOTE The size is stamped on the adjustment shim.
insert the adjustment shims with the size numbers facing
toward the bottom of the engine.

Before fitting them, always measure the adjustment
shims with a micrometer,

# Insert the adjustmem shims (1) in the valve spring

our valve lifter buckets

fhe exhaust camshaft (5) and intake camshaft (6)
with the cam lobe facing up.

Depending of the vehicle model on which the engine
is installed, various versions of camshaft are used,
see 5.26.1 (CAMSHAFTS FEATURES CLASSIFICA-
TION).

# Install the camshaft by hand hold it in place, and mea-
sure the valve clearance with a feeler gauge.

4 Note the valve clearance measured.

% Compute the difference b@tween the specification vatue

. and the actual vaiue

Valve clearance:
- intake vai\w 0.0047 - 0.0067 in (0. 12 - 0 17 mm);
i 0090 - 0.011 in (0 23 028 mm).

: @ valve: the 0.0059 in (0.15 mm) gauge should
gﬁ the 0.0079 in (0.20 mm) feeler gauge must ‘not
go. }

- Exhaust valve: the 0.0098 in (0.25 mm) gauge must
‘go’; the 0.012 in (0.3 mm) gauge must ‘not go'.

M = MOLYKOTE® G-N.
O = Engine oil.

Release 01/2001-12 ———— — aprilia -17 -00



- REASSEMBLING THE ENGINE

V990 engine @

6.15 ASSEMBLING HEAD “2” (REAR)
~ CAMSHA

e . , ,
# Coat the cams (3) with MOLYKOTE® G-N and insert
the camshafts in the head. ,

. Depending of the vehicle model on which the engine
is installed, various versions of camshaft are used,
see 5.26.1 (CAMSHAFTS FEATURES CLASSIFICA-
TION). . ,

NOTE Tighten the camshaft bearing cap gradually,
starting from the inside and working in a crisscross pat-
tern

@ Fasten the camshaft cap (4) with the eight washers (5)
and the eight M6 Allen screws (6) (7) (8);

~ four M6x30 Allen screws (6);

rque: 8 ftib (11 Nm).

# Insert the upper balanceshatft (9).

# Coat both upper balanceshait bushings (10) with
MOLYKOTE™ G-N .

4 Insert the bushing flange (11),

4 Fit the chain guide (12} on the bushing Hlange.

¢ Fasten the bushing flange (11) with the four M6 screws
(13) (14) and the four washers (15):

- two M6x35 screws (13);
= two M6x20 screws (14),

Screws tightening torque: 8 filb (11 Nm).
M = MOLYKOTE® G-N.

O = Engine oil.
N = Multi-purpose grease bp lz.

-18-00 aprilia
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Foliow
% Insert the cham uide (‘33} ;ma the cyhnder as far as it

| mm

~ M18x1 screw tighteﬁing torgue: 14.5 ftib (20 Nni) ’

# Place a rag as shown in the ili ustratmn to prevent acci-
dentally dropping parts into the chain compartment.

NOTE Be careful to kﬁep the kﬁy (i?} from dm;}mng
into the chain compartment

¢ Insert the key (17) into its ss&at on the Upper balance~
shatt.

% install the gear {m} onto the upper balanceshaft so that
the two reference marks (19) are lined up.

NOTE Ensure that the sharp-edged side of the bal-

* Install the bal amwwasght (2 ) Gﬁ ths upper balance-
shaft.

 NOTE Hcsld the apper ba:amsﬁaﬂ umng a dnﬁ (22) or
similar tool,

® Coal the valve lifter bucket and the cams with
MOLYKOTE® G-N.

B =LOCTITE® 243,
N = Multi-purpose grease bp Iz.

Release 00/2001-11
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V990 engine @

Follow e

NOTE The woodruff key (18) ‘must engage the inner
balanceweight keyway. Ensure that the reference mark

: ermediate drive gear is matched to the refer-
Ice mark (16) on the bearing flange. .

NOTE Apply a couple of drops of LOCTITE® 648 to the

' threads of the M10 Allen screw (21).

¢ Install, in the upper balanceshatt, the M10 Allen screw
(21 and tightenit ‘

Screw tightening torque: 36 ftib (50 Nm).

NOTE The balanceshaft is timed when the cams of cyl-
inder 2" are timed.

5 Release 00/2001-11
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6.18 ASSEMBLING THE STARTER MOTOR
~ DRIVE ASSEMBLY AND ALTERNATOR

DC of piston “1” or

ins (1) nd coat the hausmg (2) of the sprag
tch gear on t eycrankshaﬁ with MQLYKQTE@ G-N.

o m

, {&LTE?%NATQR 3 '
& Oil the sprag clutch (8) inside the heusmg {9).

# Degrease the taper (10) of the crankshaft and the taper
{11) of the alternator rotor hub.

NOTE Upon assembly, take care to prevent LOCTITE®
from penetrating inside the seat (12) of the sprag clutch
gear (5).

# Apply a couple of drops of LOCTITE® 648 to the taper
(11) ot the aitematar rotor hub.

NﬂTﬁ ital insertion, turn the alternator ro-
- tor (7) until msgm eyway (13) on the alternator ro-
tor hub with the crankshaft key (14).

¢ Install the complete alternator rotor (7) onto the taper
(10} of the crankshaft, so that the crankshaft key (14)
engages the keyway (13) in the alternator rotor hub.

@ Fit the washer (15) on the alternator rotor M16 Allen
screw (16).

- NOTE Apply a couple of drops of LOCTITE® 648 to the
threads of the M16 Allen screw (16).

@ install and tighten the alternator rotor screw (16) on the
crankshaft.

Alternator rotor M16 Allen screw (186) tightening
torgue: 94 ftlb (130 Nm).

C = LOCTITE® 648,
0O = Engine oil.

Release 01/2001-12
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6.19 ASSEMBLING THE PISTON AND
CYLINDER “1” (FRONT)

; p&yamupi«aafdmps of LGCTETE@%S to the
thmads of th{«z four M10 studs (2).

@ Install, mta the angma case, the four M10 studs {2} and
tighten it

M10. stuas ﬁghtening turque' 10.8 filb (15 Nm}

o} € vehicle model on which the engine
is installed, various versions of pistons are used, see
5321 {PiSTﬂ&S FEATURES CLASSIFICATION).

* A;:sp y a thin coat of MOLYKOTE® G-N to the connect-
ing rod smail end and the piston pin bore in the piston.
% Install the ;:sis;mn {3) to the connecting rod, and push the
guﬁg&m pin (4) through the connecting rod small end

ng
s mmeihmg s'wrong. Dtsas~
connecting rod and determine

Observe the orientation of parts, as mariéadupon dis-
assembly. -

if a new piston is used, the “red” or "green” reference
mark (5) on the piston crown must face in the direc-
tion of the intake (6).

. Take special care whem matchmg the cylinder - pision:

- piston - cylinder “A”;
- “Green” piston - cylinder “B”.

NOTE The cylinders size group “A” or “B” is stamped
onto the lower side of the actual cy! linder in the timing
_ chain aam;:aftm&nt area.

Release 01/2001-12
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Follow b

ls/ p»s on (3). ’
Ensare that the two gudgem pin c:mitps are inserted per-
fectly in the groove of the piston and that the hook (8) is
inserted in the slot of the piston.

@ Insert the two tcscatmg ydfawa s (@) in the cylinder.

Use a new haad gasket.

o Fit the head gaskei (10) in piace
# Install the pre-assembled head on the cylinder and
tighten the four shouldered screws (11 .

Monnpainteﬁ cylinder veraian'
-~ four ahomidemd screws ah tightening torque:
21 ftib (29 htm)

OCTITE® 574 on the engine case in
the area of the parting line of the two halves of the
case, on the mating. surfaae batwean the cylinder and

_the crankcase.
@ Install the cylinder base gasket on the case.

0 Oil the piston and the piston rings thoroughly using en-
gine oil.

& Turn the piston rings so that the gaps are staggered by
apptroximately 120°,

Followls

Release 00/2001-11
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Follow B

NOTE Have the appropriate special tool Bl available
- apzriﬁa part# 3140166 {pistcn ring cenmprassmn toei)
(12) ’ \

# Compress the ri S | w&m; tha ring compressor (12) or
special piston ring pliers.

@ Place the chain tens:oner shoe (13) in the chain com-
partment on the cylinder (14) and push the cylinder
down over the piston so that the ring compressor is
pushed free of the piston.

¢ Remove the ring compressor (12).

% Insert the timing chain (15) through the chain compart-
ment in the cylinder.

NOTE The timing chain can be guided inside using an
O-ring or similar device to aid assembly.

% install the cvlinder (14} on the engine case, pushing it
dawn firmly.

% Place a drop of engme 013 on the threads of the studs
{2) and thea area of the head where the stud nuts con-
factit.

NOTE install the M10 nuts (16) and M6 Allen screws
(1 ' a enss.cross pattern.

- two. j ﬁ ixﬂsm screws {17}; tightanfng torque 8. 7 ftib
(12 Nm).

Painled head version:

~ two M10 nuts (16}, external, tigmening torque 38.3
ftib {53 Nm);

- two M10 nuts (16), ahain compartment side, tightw

__ening toi que 42 fiib (58 Nmj;

. two ma Allen screws (17), tightening torque 8.7 ftib
(12Nm).

V990 engine @
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EASSEMBLING THE ENGINE

6.20 ASSEMBLING HEAD “1” (FRONT)
CAMSHAFT

@awfuuy rem m {WR&FAG

al haﬁ @
# Coat the cams (3) with MC}LYKC)TE® G-N and Insbn
the aamhaﬂs in the haad '

see 5.26.1 (cmsmr»"rs men&s' CLASSI
TION),

NOTE Tighten the camshaft bearing cap gradually,

starting from tha ms:de and working in a crisscross pat-

temn.

@ Fasten the camshaﬁ cap (4) with the seven washers (5)
and seven M6x30 A}en‘ screws (6).

8 ftlb (11 Nm).,

aptite screws (8), and fastanmg ﬂwm
M5 Taptim screwa tightersmg quue, 2.9 ftib (4 Nm).
¢ Insert the camshaﬁ sensor cable in tha gwda 9 asnd

fasten it with the cable clamp (10) and M6X30 Allen
screw {11),

Screw tightening torque: 8 ftib (11 Nm).

B-LOCTITE®243
Q= SILASTIC 732 RTV.

Release 01/2001-12
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6.21 ASSEMBLING HEAD “1” (FRONT) TIMING
DRIVE AS@E“BLY

1S cked at Top Dead

(TDC) o 1” (front), see 4.9 [DISASSEM-

BLING CYLINDER “1” {mc:m') ‘r IMING DRIVE AQSEM~
BLY].

@ Turn the camshaft so ’fhﬁ v::am abes {1) face away from
each other.
@ Install a camshall sprocket (2} on the exhaust camshaft
and line up the bolt holes. '

- NOTE The exhaust camshaft sprocket {2} mwrperates
the irana&ucsr (4) for the camshaft sensor.

# Turn the camshalt sprocket (2) and the exhaust cam-
shaft until the "EX’ reference mark (5) faces the center
of the intake camshaft.

4 Place the timing chain (8) over the timing gear (2).

NOTE The timing chain must be taught on the traction
side (7).

# Secure tha fiming gear with the three M6 Allen screws
hem w:ih LOCTITE® 243.

it the intake camshaft spmeket (9} in place, engaging
its teeth in the timing gear so that the “IN” reference
mark (10) faces the "EX’ reference mark (5) on the ex-
haust camshalt sprocket.
% Maintaining this position, push the intake camshaft
sprocket (9) onto the intake camshaft and line up the
holes in the sprocket with those on the camshatt.

NOTE Apply a couple of drops of LOCTITE® 24310 the
threads of the three All en screws (11).

# Secure the timing gear (9) with the three M6 Alle
_screws {1 1) amf tighten them. :

scwwsa ﬂg ing torque: sftfb {11 Nm)

tnsert the chain guide shoe (12} into the cylinder as far
asitwiligo,

@ Fit the chain guide bracket i%S} and secure s! with the
two M6 s;;acear screws (14). ‘

. igh ) nd it it in the nyimdar with
me c%awd end famng the chain tensioner shoe (16).
# Install and tighten the M18x1 screw (17) and seal.

M8x1 screws tightening torque; 14.5 ftib (20 Nm).

E~ 28-00 = | aprilia R Release 00/2001-11
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6.22 ASSEMBLING THE VALVE COVER
d 6.1 (PREFACE).
hatt sensor and grommet

. nsert in the groove of the valve cover (4).

# Place the valve cover (4) on head “1” (front) and on
head ‘2" (mar}, securing them with the five M6 special
_screws {ﬁ} '

M6 special screws tightening torque: 6.5 ftib (9 Nm).

# Secure the intake manifold (6) with the two M8 Aﬁan
SCrews (?) and respective washers.

Screws tightening torgue: 137 ftib (19 Nm).

NOTE Apply a couple of drops of LOCTITE® 243 to the
threads of the two M10 nuts. ~

% Secure the support bracket (8) with the two M10 Allen
screws (9), fasten the two M10 nuts.

M10 screw/nut tightening torque: 29 ftib (40 Nm).

Release 01/2001-12
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6.23 ASSEMBLING THE ALTERNATOR COVER

¢ Where necessaty, insert the locating dowel (1).
anew gasket (: .
¢ Install the gasket (2).

NOTE Have the appropriate special tool B3 availab
~ aprilia part# 0277252 (tool for removal alternator ¢
er) (3).

% Screw the tool (3) onto the alternator cover.
# Fit the ignition cover to the engine case and install it
with the twelve M6 Allen screws (5).

Screws tightening torque: 8 ftib (11 Nm).

% Hemove the tool (3) and tighten the plug (6) complete
with O«ring.
% Install the four spark plugs in the two heads using the
special spark plug wrench.

Spark plugs tightening torque: 13 ftlb (18 Nm)
{with head cold and thread not lubricated).

Release 01/2001-12
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6.24 ASSEMBLING THE CLUTCH HOUSING
Carefully read 6.1 (PREFACE).
® ggwgo&m tha threaded bolt (1) for retammg the shaft at

o Insert the two locating daweis 2).
® Fitthe gask&t (3) in place.

NOTE Use a new gasket.

¢ Coat the end of the crankshaft (4) and the end of the
lower balanceshatt (5) with MOLYKOTE® G-N.

# Install the clutch cover (6), complete with coolant pump
on the engine case.

NOTE T1umn the impeller (8) to enable the teeth of the

pump gear (7) to mate with the teeth of the coolant pump
idling gear (9}

NOTE Fit the seal (13) on the M8x65 Allen screw (12).

‘ nsta It thz«:e

~ aleven M6 x :35 screws (10},
— three M8 x 55 screws (11),
ne MS x 65 screw (1 2} with the seal (13)2

‘,ﬂ 3
s(11-12) 13.7 filb (19 Nm).

NOTE ;’kpp y a couple of drops of LOCTITE® 243 to the
threads of the M6x55 Allen scmw (16) place in the center
of the cover. , ;

NOTE Fit the seal (1 s; on the M6x25 Allen screw gm
{coolant drain plug).

# Install the specially shaped gasket (14) in the coolant

pump case groove (15), anz} ﬁi itto tha clutch cover, se-
curing it with the:

- three M6 x 55 sarawg aey); , ~
— phne Me X 25 &cr&w (17) with the ﬁﬁﬁ {18}

Screws tightemng torque: 8 ftib {11 Nm}

.  Foliow
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Follow
% Assemble the washer (19), support plate (20), dia-
phragm (21), pressure plate (22) and spring washer
(28) on the clutch @iﬁaﬂgﬂgm shaft (24). .
NOTE Apply a couple of drops of LOCTITE® 648 to the
threads of the M12 stop nut (25).
Secure these parts to the disengaging shaft with the
M12 stop nut (25).

M12 stop nut tightening torque: 21.7 ftib (30 Nm).

NOTE Ssecure the nut (25) before you install the clutch
cover relainers (26).

NOTE Fit the support plate (20) and pressure plate (22)
on the clutch disengaging shaft with the ounded edge
(27} facing out.

NOTE Prevent the diaphragm (21) from rotating on the
clutch disengaging shaft (24), with an Allen wrench.

0 Rotate the complete clutch disengaging shaft (24) and
_ fasten the diaphragm (21) in the clutch cover retainers
(26).

* ms&rt the pre-assambi&d diaphragm disc (28) and se-

it with the eight M5 Allen scmws (29).

 6.25 ﬁﬁﬁﬁﬁkﬁﬂﬁ THE $T‘A¥ﬂ'ﬁﬂ MOTOR

. Consult the carrwpandmg paragraph in the section 3
(ENGINE) of specific vehicle workshop manual, see 0.4.1
(VEHICLE WORKSHOP MANUAL).

BLING THE ENGINE OIL FILTER
e section 2 (SERVICE AND SETTING UP) of

specitic vehicle workshop manual see 0.4.1 (VEHICLE
WGRKSHGP MANEJ&L}

V990 engine T
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FUEL SYSTEM, COOLING SYSTEM,
ELECTRICAL SYSTEM

Release 00/2001-11 aprilia Ydl- 1 -00



FUEL SYSTEM, COOLING SYSTEM, ELECTRICAL SYSTEM
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NOTE

FUEL SYSTEM, COOLING SYSTEM,

ELECTRICAL SYSTEM

TABLE OF CONTENTS . N - o

7AFUELSYSTEM ... 7-2-00
7.2COOLING SYSTEM ..o, 7-2-00 - ) B
7.3 ELECTRICAL SYSTEM .......................... 7-2-00

7.1 FUEL SYSTEM

Consult the corresponding section in the specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

7.2 COOLING SYSTEM

Consult the corresponding section in the specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL).

7.3 ELECTRICAL SYSTEM

Consult the corresponding section in the specific vehicle
workshop manual, see 0.4.1 (VEHICLE WORKSHOP
MANUAL). A

-2-00 aprilia Release 00/2001-11
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TROUBLESHOOTING E
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NOTE
TROUBLESHOOTING R —————

TABLE OF CONTENTS

8.1 TROUBLESHOOTING .............................. 8-2-00

8.1 TROUBLESHOOTING

Consult the corresponding section in the specific vehicle

workshop manual, see 0.4.1 (VEHICLE WORKSHOP

MANUAL). - o -

-2-00 aprilia Release 00/2001-11
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CAMSHAFT 526  5-38-00
NDE
ANALYTICAL | X CAMSHAFT (FRONT HEAD) - 6.20  6-27-00
(ASSEMBLING)
CAMSHAFT (REAR HEAD) - 6.15  6-18-00
(ASSEMBLING)
A @ o Am. Page CAMSHAFTS FEATURES 526.1 5-39-00
: ' o CLASSIFICATION
ABBREVIATIONS 0.5 0-7-00
CLAMPS 2.8.1 2-14-00
ALTERNATOR (RST) (ETV) 535  5-53-01
CLUTCH - (CHECKING) 517  5-27-00
ALTERNATOR (RSV) (RSVR) (SL) 5.34  5-51-00
CLUTCH - (DISASSEMBLING) 412  4-17-00
ALTERNATOR AND STARTERMOTOR  6.18  6-23-00
DRIVE ASSEMBLY - (ASSEMBLING) CLUTCH (VERSIONS) 5.16 5-26-00
ALTERNATOR COVER - (ASSEMBLING)  6.23  6-30-00 CLUTCH AND PRIMARY DRIVE - 6.12  6-12-00
(ASSEMBLING)
ALTERNATOR COVER - (REMOVING) 48 4-14-00
CLUTCH CONTROL FLUID 135 1-4-00
ALTERNATOR ROTOR (RST) (ETV) 5.35.5 5-53-03
14.2 1-7-00
ALTERNATOR ROTOR (RSV) (RSVR) (SL) 5.34.5 5-53-00
CLUTCH COVER 520  5-30-00
ALTERNATOR SYSTEM - (REMOVING) 4.8 4-14-00
CLUTCH COVER - (REMOVING) 411  4-16-00
- ‘ CLUTCH HOUSING - (ASSEMBLING) 6.24  6-31-00
B - R,
Al ’ CONNECTING RODS - 511  5-18-00
BALANCESHAFT (LOWER) 513  5-20-00 (DISASSEMBLING)
(ASSEMBLING) AND INSTALLING)
BALANCESHAFT (LOWER) - 418  4-22-00 CONSUMABLES 2.6 2-7-00
(DISASSEMBLING)
CONSUMABLES (PRODUCT 2.6.1 2-7-00
BALANCESHAFT (LOWER) MAIN 5.4 5-7-00 PROPERTIES)
BUSHINGS
CONSUMABLES (USE) 262  2-8-00
BALANCESHAFT (LOWER) MECHANISM 513  5-20-00
COOLANT PUMP 522  5-32-00
BALANCESHAFT (LOWER) MECHANISM 4,13 4-18-00 COOLANT PUMP DRIVE - 6.11 6-11-00
- (DISASSEMBLING) (ASSEMBLING)
BALANCESHAFT (UPPER) 5.27 5-40-00 COOLING SYSTEM 7.2 7-2-00
BALANCESHAFT (UPPER) BALL 528  5-41-00 TERSHAFT SPROCKET 37 -53-04
BEARINGS - (DISASSEMBLING AND COUNTERS 53 5630
REASSEMBLING) CRANKSHAFT 510  5-16-00
HAFT (UP L SEAL - : -41-
Eg};ﬁggEaBﬁ{ﬂé AN'BER) ol s 528  5-41-00 CRANKSHAFT - (ASSEMBLING) 6.5 6-4-00
REASSEMBLING)
CRANKSHAFT - (DISASSEMBLING) 418  4-22-00
BALANCESHAFT MECHANISM - 413  4-18-00
(DISASSEMBLING) CRANKSHAFT (MAIN BUSHINGS) 5.4 5-7-00
BEARINGS 521 5-30-00 CYLINDER 531  5-47-00
526  5-38-00 CYLINDER “1” (FRONT) AND PISTON - 6.19  6-24-00
(ASSEMBLING)
BEARINGS (MOUNTED ONTO ENGINE 5.3 5-5-00
HALF-CASES) CYLINDER “1” (FRONT) TIMING DRIVE 4.9 4-15-00
ASSEMBLY - (DISASSEMBLING)
‘ CYLINDER “1” (FRONT), HEAD AND 4.6 4-8-00
c T A, Page PISTON - (DISASSEMBLING)
a4 CYLINDER 2" (REAR) TIMING DRIVE 414  4-19-00
CAM DRIVE ASSEMBLY 523  5-34-00 ASSEMBLY - (DISASSEMBLING)
CAM OPERATING MECHANISM FOR 6.10 6-9-00 - 41
SRR SRR v e
(ASSEMB

-2-00 aprilia Release 01/2001-12
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DRIVE GEAR - (DISASSEMBLING)

ELECTRICAL SYSTEM
ENGINE (CAMSHAFT)

ENGINE - (CHECKS SUBSEQUENT TO
REASSEMBLY)

ENGINE - (DISASSEMBLING)
ENGINE - (DISASSEMBLY SEQUENCE)
ENGINE (HEAD AND CAMSHAFT)

ENGINE (MARKS ON THE ENGINE
PARTS)

ENGINE - (PARTS WHICH CAN BE
DISASSEMBLED WITHOUT REMOVING
THE ENGINE FROM THE FRAME)

ENGINE - (REASSEMBLING)
ENGINE - (REASSEMBLY SEQUENCE)

ENGINE - (REFITTING THE ENGINE TO
THE FRAME)

ENGINE - (REMOVING THE COMPLETE
ENGINE FROM THE FRAME)

ENGINE - (WORK ON THE INDIVIDUAL
PARTS)

ENGINE CASE
ENGINE CASE - (SPLITTING)
ENGINE CASES - (ASSEMBLING)

ENGINE HALF-CASE (ALTERNATOR
SIDE)

ENGINE HALF-CASE - (ASSEMBLING)
ENGINE HALF-CASE (CLUTCH SIDE)

ENGINE HALF-CASE CYLINDRICAL PINS
- (REPLACING)

ENGINE OIL FILTER - (ASSEMBLING)

ENGINE OIiL FILTER - (REMOVING)

F
FASTENERS

FUEL SYSTEM

a
GEAR SELECTION

GEAR SELECTION MECHANISM -
(ASSEMBLING)

Release 01/2001-12

5.24
6.3

4.4

5.24

4.3.8

3.2

6.2
34

3.3

5.2
4.17
6.6

5.7

5.5

6.26
4.10

Rif.

2.8
71

RH.
5.15
6.7

4-18-00

7-2-00
5-35-00
6-3-00

4-2-00
4-6-00
5-35-00
4-5-00

3-2-00

6-2-00

6-3-00
3-2-00

3-2-00

5-2-00

5-3-00
4-22-00
6-5-00
5-4-00

5-13-00
5-4-00
5-12-00

6-32-00
4-15-00

2-14-00
7-2-00

GEAR SELECTION MECHANISM -
(CHECKING)

GEAR SELECTION MECHANISM -
(DISASSEMBLING)

GEARBOX
GEARBOX - (ASSEMBLING)

GEARBOX - (DISASSEMBLING)

GUDGEON PIN

IDENTIFICATION DATA

INITIALS

LUBRICANT CHART

LUBRICANTS

M i
MANUAL - (HOW TO CONSULT IT)

MANUAL - (HOW TO USE YOUR
SERVICE AND REPAIR MANUAL)

MANUAL GENERAL LIST

NEUTRAL GEAR INDICATION

o |
OIL FILTER - (REMOVING)
OIL PUMP - (ASSEMBLING)

OIL PUMP (ASSEMBLY)

6.8 6-7-00
4.16 4-21-00
5.14 5-21-00
6.4 6-3-00

419 4-23-00

532  5-48-00
ml. Page
RY.  Page
2.1 2-3-00
0.5 0-7-00
nit. Page
RH. Page
25 2.6-02
435  4-4-00
M. Page
0.2 0-5-00
15 1-9-00

0.1.2 0-3-00

Ril. Page
5.6 5-12-00
Rif. Page

4.10 4-15-00
6.9 6-8-00
59 5-14-00

P-:-
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OIL PUMP - (REMOVING) 4.15 4-20-00
OIL PUMP DRIVE (ASSEMBLY) 5.9 5-14-00
SR_US:!E(SAA.SSE%VI)OUNTED ONTO ENGINE 5.3 5-5-00
OIL-SPRAY PIPE 5.8 5-13-00
v b
PISTON | ” 532  5-48-00
PISTON AND CYLINDER "“1” (FRONT) - 6.19 6-24-00
(ASSEMBLING)

PISTON AND REAR CYLINDER - 6.13 6-14-00
(ASSEMBLING)

PISTONS FEATURES CLASSIFICATION 5.32.1 5-49-01
PRIMARY DRIVE - (DISASSEMBLING) 5.19 5-29-00
PRIMARY DRIVE (VERSIONS) 5.18 5-28-01
&thsnél\l}gL?th{E AND CLUTCH - 6.12 6-12-00
REAR CYLINDER (CYLINDER “2") - “6.‘1 0"' 6-é-00
R'/?ESSEXI\?ILSII\I\:I? THE CAM OPERATING

REAR CYLINDER AND PISTON - 6.13 6-14-00
(ASSEMBLING)

REGULAR SERVICE INTERVAL CHART 2.2 2-3-00
RELEASE (UPDATES) 0.1 0-3-00
L T pege
SAFETY RULE.SN(E-?:.E‘NERAL) 1.3 1-4-00
SAFETY RULES (SPECIFIC) 1.4 1-7-00
SEALANTS 434 4-4-00
SPARE PARTS 2.3 2-4-00
SPARE PARTS (CATALOGUE) 042 0-6-00
SPARE PARTS (REQUEST) 1.5.2 1-9-00
SPARK PLUGS 5.36 5-53-04
SPECIAL TOOLS 2.7 2-10-00
SPECIAL TOOLS (CATALOGUE) 04.3 0-6-00
SPRAG CLUTCH (RST) (ETV) - 5.35.8 5-53-03

(ASSEMBLING)

P-:-0

SPRAG CLUTCH (RST) (ETV) -
(CHECKING)

SPRAG CLUTCH (RST) (ETV) -
(DISASSEMBLING)

SPRAG CLUTCH (RSV) (RSVR) (SL) -
(ASSEMBLING)

SPRAG CLUTCH (RSV) (RSVR) (SL) -
(CHECKING)

SPRAG CLUTCH (RSV) (RSVR) (SL) -
(DISASSEMBLING)

STARTER MOTOR

STARTER MOTOR - (ASSEMBLING)
STARTER MOTOR - (REMOVING)
STARTER MOTOR DRIVE ASSEMBLY

STARTER MOTOR DRIVE ASSEMBLY
AND ALTERNATOR - (ASSEMBLING)

STATOR (RST) (ETV) - (ASSEMBLING)
STATOR (RST) (ETV) - (CHECKING)

STATOR (RST) (ETV) -
(DISASSEMBLING)

STATOR (RSV) (RSVR) (SL) -
(ASSEMBLING)

STATOR (RSV) (RSVR) (SL) -
(CHECKING)

STATOR (RSV) (RSVR) (SL) -
(DISASSEMBLING)

SYMBOLS

TECHNICAL DATA
TECHNICAL INFORMATION
TIGHTENING TORQUE

TIGHTENING TORQUES (GENERAL
VALUES)

TIGHTENING TORQUES (SPECIFIC
VALUES)

TIMING DRIVE ASSEMBLY (FRONT
HEAD) - (ASSEMBLING)

TIMING DRIVE ASSEMBLY (REAR
HEAD) - (ASSEMBLING)

TROUBLESHOOTING

V990 engine @

5.35.6
5.35.7
5.34.8
5.34.6
5.34.7

5.38
6.25
4.5

5.33
6.18

5.35.4
5.35.2
5.35.3

5.34.4
5.34.2
5.34.3

0.5

2.4
4.3
4.3.7
282

2.8.3
6.17

6.21
6.16

8.1

RH.

5-53-03

5-53-03

5-53-00

5-53-00

5-53-00

5-53-04
6-32-00

4-7-00
5-50-00
6-23-00

5-53-02
5-53-02
5-53-02

5-52-00

5-52-00

5-52-00

0-7-00

 Page

2-4-00
4-4-00
4-4-00
2-15-00

2-16-00
6-21-00

6-28-00
6-19-00

8-2-00

".“
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v .

VALVE CLEARANCE - (ADJUSTING)
VALVE COVER - (ASSEMBLING)
VALVE GUIDES

VALVES

VALVES (INTAKE AND EXHAUST) -
(DISASSEMBLING)

w

WORKSHOP MANUAL
(OF SPECIFIC VEHICLE)

X

Rif.
6.14
6.22
5.29
5.30
5.25

i
6-17-00
6-29-00
5-42-00
5-44-00
5-36-00

0-6-00

Release 01/2001-12

-5-00
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NOTES
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