




























Identification data

 Each Ducati motorcycle has two identification numbers - the frame number and the engine number- and an EC
 nameplate (A) (not
present on the US version).

Note
 Please quote these numbers, which identify the motorcycle model, when ordering spare parts.



 DATA STAMPED ON THE FRAME

 Europe/france/japan/australia version

1  Manufacturer: Ducati Motor Holding
2  type:

 B2 = hypermotard / hypermotard sp / hyperstrada (77kw): Europe, France, Japan, Australia
 B3 = hypermotard / hypermotard sp / hyperstrada (70kw): France
 B3 = hypermotard / hypermotard sp / hyperstrada (35kw): Europe, France
 B3 = hypermotard / hypermotard sp / hyperstrada (25kw): Europe, France

3  variant:
 00 = hypermotard / hypermotard sp / hyperstrada (77kw): Europe, France, Australia
 00 = hypermotard / hypermotard sp / hyperstrada (70kw): France
 01 = hypermotard / hypermotard sp / hyperstrada (77kw): Japan
 01 = hypermotard / hypermotard sp / hyperstrada (35 kw): Europe, France
 02 = hypermotard / hypermotard sp / hyperstrada (25 kw): Europe, France

4  version:
 AA = hypermotard / hypermotard sp / hyperstrada (77kw): Europe, France, Australia
 AA = hypermotard / hypermotard sp / hyperstrada (35 kw): Europe, France
 aa = hypermotard / hypermotard sp / hyperstrada (25 kw): Europe, France
 FA = hypermotard / hypermotard sp / hyperstrada (70kw): France
 JA = hypermotard / hypermotard sp / hyperstrada (77kw): Japan

5  year of production:
 # = year of production

6  manufacturing facility
 B = for all models

7  progressive serial no. from "000001"
 identical for all models



 Usa/california/canada/brasil version

1  Manufacturer: Ducati Motor Holding
2  type:

 1Y = hypermotard / hypermotard sp / hyperstrada (77kw): Usa, California, Canada
 B2 = hypermotard / hypermotard sp / hyperstrada (77kw): Brasil
 B3 = hypermotard / hypermotard sp / hyperstrada (35 kw): Brasil
 B3 = hypermotard / hypermotard sp / hyperstrada (25 kw): Brasil

3  variant:
 Bt = hypermotard / hypermotard sp / hyperstrada (77kw): Usa, California, Canada
 00 = hypermotard / hypermotard sp / hyperstrada (77kw): Brasil
 01 = hypermotard / hypermotard sp / hyperstrada (35 kw): Brasil
 02 = hypermotard / hypermotard sp / hyperstrada (77 kw): Brasil
 02 = hypermotard / hypermotard sp / hyperstrada (25 kw): Brasil

4  version:
 S? = hypermotard / hypermotard sp / hyperstrada (77kw): USA, California, Canada
 AA = hypermotard / hypermotard sp / hyperstrada (77 kw): Brasil
 AA = hypermotard / hypermotard sp / hyperstrada (35 kw): Brasil
 AA = hypermotard / hypermotard sp / hyperstrada (25 kw): Brasil

5  year of production:
 D = model year 2013: hypermotard / hypermotard sp / hyperstrada (77kw): Usa, California, Canada, Brasil
 * = year of production: hypermotard / hypermotard sp / hyperstrada (77 kw): Brasil
 * = year of production: hypermotard / hypermotard sp / hyperstrada (35 kw): Brasil
 * = year of production: hypermotard / hypermotard sp / hyperstrada (25 kw): Brasil
 E = model year 2014: hypermotard / hypermotard sp / hyperstrada (77 kw): Brasil

6  manufacturing facility
 B = for all models

7  progressive serial no. from "000001"
 identical for all models



 Thailand version

1  Manufacturer: Ducati Motor Holding
2  type:

 B1 = hypermotard / hypermotard sp / hyperstrada
3  variant:

 00 = hypermotard / hypermotard sp / hyperstrada
4  version:

 aa = hypermotard / hypermotard sp / hyperstrada
5  year of production:

 D = 2013: year of production
6  manufacturing facility

 T = hypermotard / hypermotard sp / hyperstrada (77 kw)
7  progressive serial no. from "000001"

 identical for all models

 DATA STAMPED ON ENGINE

 Europe/france/japan/australia version



1  Manufacturer: Ducati Motor Holding
2  Engine type, Model Year
3  Production progressive serial no. from 000001

 Usa/california/canada/brasil version

1  Engine type
2  Model year (D = 2013)
3  Progressive serial No.

 Thailand version

1  Manufacturer: Ducati Motor Holding
2  Engine type, Model Year
3  Progressive serial No.





























Cylinder/Piston

   
 Reference

 
 Standard value

 
 Limit value

   
 Cylinder
 nominal
 diameter

 
 88 mm

 

   
 Max. ovality

   
 0,005

   
 Max. taper

   
 0,015
 Inspection:
 Section A: 10 mm from the top
 edge
 Section B: 50 mm from the top
 edge
 Section C: 100 mm from the top
 edge

 
 Diameter

 
 Section A
 Section B
 Section C

 
 88.000 mm ÷
 88.010 mm
 88.010 mm ÷
 88.020 mm
 88.020 mm ÷
 88.030 mm

 

 
 Piston-cylinder coupling clearance

   
 0.025 ÷ 0.045
 mm

 

 
 Piston

 
 Nominal
 diameter

 
 88 mm

 

 
 Diameter

 
 Section A
 Section B
 Section C

 
 87.965 mm ÷
 87.975 mm
 87.975 mm ÷
 87.985 mm
 87.985 mm ÷
 87.995 mm

 

 
 Con-rod

 
 Con-rod big end
 diameter

 
 43.67 (0 ÷ 0.013)
 mm

 

   
 Crankshaft
 class

 
 Con-rod class

 
 Bearing colour

 
 Con-rod big end bearing pairing

 
 A
 B
 A
 B

 
 A
 A
 B
 B

 
 Blue + Yellow
 Yellow + Yellow
 Blue + Blue
 Blue + Yellow

 
 Con-rod big end bearing-crankshaft
 journal coupling clearance

 
 Pin selection

 
 A: Ø40.025
 (+0.016; +0) mm
 B: Ø40.025 (+0;
 -0.016) mm

 

 
 Piston and gudgeon pin clearance

   
 0.015 ÷ 0.024
 mm

 

   
 Nominal
 diameter

 
 Ø 18 mm

 

   
 Piston

 
 Ø 18
 (+0.020;+0.015)
 mm

 



   
 Gudgeon pin

 
 Ø 18 mm (+0;
 -0.004) mm

 

 
 Con-rod and gudgeon pin clearance

   
 0.035 ÷ 0.049
 mm

 

 
 Cylinder compression measured with
 DDS2

   
 11÷12 bar

 
 10 bar (MIN.), difference between
 cylinders: 2 bar (MAX.)















































Diagnosis special tools

 
 PART NO.

 
 DESCRIPTION

 
 IMAGE

 
 28620441A

 
 "PC HASP DDS2.0" wrench

  

 
 979000252

 
 DDS 2 (Ducati Diagnosis System 2.0)

  

 
 979000253

 
 Belt tensioning

  

 
 979000254

 
 Diagnosis and power supply cable

  

 
 979000255

 
 Diagnosis and power supply cable (CAN)

  

 
 979000256

 
 Power supply cable from DDS battery

  







Engine special tools

 
 PART NO.

 
 DESCRIPTION

 
 IMAGE

 
 88713.0137

 
 Primary drive sprocket retainer key

  

 
 88713.0869

 
 Water pump front seal installation tool

  

 
 88713.0870

 
 Water pump front seal counter-washer installation tool

  

 
 88713.0944

 
 Oil cartridge wrench

  

 
 88713.1749

 
 Puller for driving pulley and cover

  

 
 88713.1805

 
 Driving pulley tightening tool

  

 
 88713.1806

 
 Camshaft pulley (Z=20) tightening tool

  

  



 
 88713.1821

 
 Tensioner pin wrench

 
 88713.1920

 
 Tool to install O-rings on engine block stud bolts

  

 
 88713.1994

 
 Rocker arm shaft puller

  

 
 88713.2011

 
 Tool to block crankshaft at Top Dead Centre (TDC)

  

 
 88713.2906

 
 Gauge to check Top Dead Centre (TDC)

  

 
 88713.2092

 
 Primary drive gear puller

  

 
 88713.2442

 
 Tool to install seal ring on valve guide

  

 
 88713.2556

 
 Clutch housing reaction tool

  



 
 88713.2571

 
 Timing check tool

  

 
 88713.2676

 
 Cylinder head nut tightening tool

  

 
 88713.2834

 
 Snap ring installation tool

  

 
 88713.2861

 
 Camshaft seal ring installation tool

  

 
 88713.2863

 
 Bearing surface for head installation

  

 
 88713.2870

 
 Con-rod guiding tool

  

 
 88713.2877

 
 Spark plug wrench

  



 
 88713.2878

 
 Spacer and fork feeler gauge 0.2/0.3 mm

  

 
 88713.2906

 
 Oil cartridge wrench

  

 
 88713.3219

 
 Reaction tool for pulley tightening

  

 
 88713.3334

 
 Selector fork positioning plate

  

 
 88713.3367

 
 Flywheel wrench

  

 
 88713.3394

 
 Tool to install the snap ring on the camshaft

  

 
 88713.3497

 
 Wrench to tension the belt mobile tensioner

  



 
 88713.4198

 
 vertical cylinder exhaust manifold upper nut disassembly tool

  

 
 88713.4284

 
 Clutch pack assembly reaction tool

  

 
 88713.4285

 
 Clutch pack locking screws

  

 
 88713.4286

 
 Clutch pack assembly/disassembly support

  

 
 88765.1000
 88765.1005
 88765.1006

 
 Fork feeler gauges

  

 
 88765.1298

 
 Valve lower shim check spacer

  

 
 88765.1623

 
 Timing pulley positioning tool

  



























Adjusting the rear shock absorber

 The rear shock absorber has commands that enable you to adjust the setting to suit the load on the motorcycle.
 The knob (1) on the expansion reservoir controls compression damping.
 The knob (3), located on the upper point at which the shock absorber is fixed to the swingarm, controls rebound
 damping. Turn
the knobs (1) and (3) clockwise to stiffen the damping or anticlockwise to soften it.
 Two ring nuts (2) located on the lower section of the shock absorber are used to adjust the outer spring preload.
 To adjust
spring preload, loosen the upper locking ring nut. TIGHTEN or LOOSEN the lower ring nut to INCREASE
 or DECREASE spring preload.
 STANDARD setting from the fully closed position (clockwise):

-  rebound: unscrew the adjuster (1) by 16 clicks from Max (fully closed);
-  compression: unscrew adjuster (3) by 10 clicks from Max (fully closed);
-  spring preload: 7 mm from Min. (all unpreloaded).

Warning
 To turn the preload adjuster ring nut use a pin wrench. Pay attention to avoid hand injuries by hitting motorcycle
 parts in
case the wrench tooth suddenly slips on the ring nut groove while moving it.

Warning
 The shock absorber is filled with gas under pressure and may cause severe damage if taken apart by someone
 who is unskilled.

 Once the desired spring preload has been set, tighten upper locking ring nut.
 When carrying a passenger and luggage, set the rear shock absorber spring to proper preload to improve
 motorcycle handling
and keep safe clearance from the ground. It may also be necessary to adjust the rebound
 damping accordingly.
 The shock absorber is adjusted by electric impulses sent by the instrument panel to the adjusters inside the shock
 absorber
body.





Adjusting the position of the gear change and rear brake pedals

 The position of the gear change and rear brake pedals in relation to the footpegs can be adjusted to suit the
 preferred riding
position.

 Gear change pedal
 Use an open ended spanner to hold the spherical end on the rod (1) on the flat (2) and loosen the counter nut (3).
 Turn the screw (4) to detach the rod completely from the gear change lever.
 Turn the rod (5), until the gear change pedal is set to the desired position.
 Fix the gearbox lever to the rod (5) by tightening screw (4) to 8 Nm ± 10% after having applied the specified
 threadlocker.
 Tighten lock nut (3) onto the spherical end (1).

 To adjust the position of the rear brake pedal, proceed as follows.
 Loosen check nut (7).
 Turn pedal travel adjusting screw (6) until pedal is in the desired position.
 Tighten lock nut (7) to 5 Nm ±10%.
 Verify, by acting manually on the pedal, that there is a play of about 1.5 ÷2 mm before starting the braking
 operation.
 If not, modify the length of the cylinder push-rod in the following mode.
 Slacken off the check nut (10) on the cylinder pushrod.
 Screw pushrod (8) into fork (9) to increase the free play, or screw it out to reduce it.
 Tighten the lock nut (10) to 2.5 Nm ±10% and check play again.









Checking brake pad wear and replacing rear brake pads

Warning
 Brake fluid is corrosive and will damage paint. Avoid contact with eyes and skin. In case of accidental contact,
 wash thoroughly
with water.

Important
 On handing over the motorcycle after changing the brake pads,
inform the Customer that the front brake must be
 used gently
for the first 100 km to allow the pads to bed in completely.

 Check through the slot between the two half callipers that there is at least 1 mm of friction material on the pads.

Important
 Change both pads even if just one of them is worn.

 Change the brake pads as follows.
 Remove the snap ring (1) from the pad retaining pin (2).



 The split pin is on calliper inner side. Withdraw the brake pad retaining pin (2) and pull it out.
 Remove the clip (3) from between the two calliper halves.

 Remove the rear brake calliper by unscrewing the screws (4).



 Force the brake pads apart to push the calliper pistons into their seats.
 Remove the worn pads (5).

 Fit the new pads.
 Refit rear brake calliper stating and tightening screws (4) to 25 Nm ±5% after having applied the specified
 threadlocker.



 Insert pad retaining spring clip (3) and centring pin (2), locking it in place with ring (1).



 Operate the brake pedal repeatedly so that the pads are bedded in against the disc by the force of the brake fluid.

 Check that the brake fluid level in the tank is between the MIN and MAX marks. If this is not the case, unscrew the
 tank cap
(6) and top it up.



 Being the brake callipers a safety component of the engine, follow instructions indicated in Section "Removing the
 rear brake control" and upon reassembly tighten the rear brake calliper retaining screws (4) to 25 Nm ±5%.





























































Changing and cleaning the air filters

 The air filter must be changed at the intervals specified under "Scheduled maintenance chart".

 Remove the seat (Removing the seat).
 Remove the fairings (Removal of the fairings).
 Remove the fuel tank (Removing the fuel tank).

 Remove ties (1) and (2) retaining the electric wiring.

 Loosen the five screws (3) and remove filter cover (4).

 Recover the airbox sealing gasket (5).
 Loosen the air filter ring nut (6) and remove air filter (7) and support (8) from filter cover (4).



 The filter cartridge (7) can be cleaned with a jet of compressed air aimed at the outside, or replaced if necessary.

Important
 A clogged air filter will reduce air intake and engine
power, increase fuel consumption and cause a build up of
 deposits on the spark plugs. Do not use the motorcycle without a filter as impurities in the
air could get into the
 engine and cause damage.

Important
 If the motorcycle is used in very damp or dusty conditions, the air filter cartridge must be changed more
 frequently.

 Place filter (7) on support (8), then position them on filter cover (4) and tighten the ring nut (6) to 6 Nm ± 10%.



 Reinstall gasket (5) in the relevant seat on the airbox.



 Fit the air filter unit on the airbox.
 Start and tighten the five screws (3) to a torque of 2 Nm ± 10%, in a cross pattern.

 Tie the wiring as shown using the two ties (2) and (1).



 Remove the horizontal head exhaust manifold (Removing the exhaust system)
 Check the air filter (9) in the horizontal timing belt cover (10).

Note
 The figures show an engine block removed from the frame.

 Loosen the retaining screws (11) of the horizontal belt external cover (10) and remove the latter from the head by
 sliding
downwards.

 Loosen the screws (12) and remove the filter (9).
 Once the check has been carried out, refit filter (9), start (without tightening) screws (12), and refit the horizontal
 timing
belt cover (10) on the horizontal piston-cylinder assembly by tightening screws (11) to 10 Nm (Min. 9 Nm -
 Max. 11 Nm); for
plastic guards and 6 Nm (Min. 5.5 Nm - Max. 6.5 Nm) for carbon guards.



 Position the horizontal belt guard (10) on the horizontal head by sliding it upwards.
 If retaining screws (11) are not new, smear them with specified threadlocker and start them.
 Tighten the guard (10 retaining screws (11) to a torque of 10 Nm (Min. 9 Nm - Max. 11 Nm); for plastic guards
 and 6 Nm (Min.
5.5 Nm - Max. 6.5 Nm) for carbon guards.



 Refit the previously removed components.





























































































































































































Table O





























Table J





















Table F

































Rectifier-regulator

 The regulator (1) is placed on front side of the vehicle, behind the steering tube.
 The rectifier/regulator consists of an aluminium casing containing the diodes that rectify the current produced by
 the generator.
 It also contains an electronic device that regulates the current supplied by the generator in accordance with
 battery voltage.
 If the battery is drained, the current has the value necessary to restore optimum operating conditions of the
 battery itself.
While, if the battery is fully charged, the current value will be lower.

Note
 Check the charging current by using the “DDS” diagnosis instrument.

 Removing the regulator

 Remove the seat (Removing the seat).
 Remove the fuel tank (Removing the fuel tank).

 Disconnect the voltage regulator connector (2) and the generator connector (3) from regulator (1).
 Loosen the two front screws on regulator (1) and remove them together with the regulator.

Important
 Do not disconnect the battery cables when engine is running because this would cause irreparable damage to the
 regulator.

 Refitting the regulator

 Position the regulator (1) on the support.
 Tighten screws to a torque of 10 Nm ± 10%.



Important
 Do not disconnect the battery cables when engine is running because this would cause irreparable damage to the
 regulator.

 Connect the voltage regulator connector (2) and the generator connector (3) to regulator.

 Refit the fuel tank (Refitting the fuel tank)
 Refit the seat (Refitting the seat).

 Regulator fuse

 The 30 A fuse, positioned inside solenoid (1), on the rear side of the rear subframe, protects the electronic
 regulator.

 Remove the seat (Removing the seat).

 Remove the fuse cap (A) to reach it.



 A blown fuse can be identified by breakage of the inner filament (B).

Important
 Switch the ignition key to OFF before replacing the fuse to avoid possible short-circuits.

Warning
 Never use a fuse with a rating other than the specified value. Failure to observe this rule may damage the electric
 system
or even cause fire.



















































































































Riding Mode SET-UP function (riding mode change)

 This function allows changing vehicle riding mode. A different traction control (DTC - Ducati Traction Control)
 intervention
level, a different ABS intervention (ABS - Anti-lock Braking System) and a different engine power
 delivery (Engine) are associated
to each riding mode. To change motorcycle riding mode, simply press button (4)
 once and the menu will be displayed. Upon changing
the riding mode, you also change:

-  the level of intervention for the "DTC" traction control (1, 2, 3, 4, 5, 6, 7, 8 and OFF);
-  the "Engine" power that will in turn change the throttle operation (HIGH, MEDIUM and LOW);
-  the "ABS" calibration (1, 2 and 3 OFF).

 Every time button (4) is pressed, the instrument panel highlights in scroll mode the riding modes.

 Once the desired riding mode is selected, by pressing button (4) for 3 seconds, the instrument panel checks the
 throttle position
and the front and rear brake pressure:

-  if throttle control is "closed" and brakes are released or vehicle is stopped, the instrument panel confirms the
 selected
riding mode (*) and goes back to standard page displaying;

-  if throttle control is "open" or if brakes are operated and vehicle is moving, the instrument panel shows
 "CLOSE THROTTLE
AND RELEASE BRAKES" on the display and, only after all conditions are met (closed
 throttle control and brakes released or
vehicle stopped) the instrument panel confirms the selected riding
 mode (*) and goes back to standard page displaying.

Note
 (*) If an on/off or off/on change of the ABS system is associated to the Riding mode change, when the selected
 riding mode
is confirmed, the instrument panel also starts the "procedure to enable/disable the ABS".

 If the throttle control is not closed and brakes are not released or vehicle is not stopped within the first 5 seconds
 after
"CLOSE THROTTLE AND RELEASE BRAKES" indication is shown, the Riding Mode selection procedure is not
 performed and the instrument
panel goes back to standard page without changing any settings.

 If the "SET UP" menu is activated and button (4) is not pressed for 10 consecutive seconds, the instrument panel
 automatically
exits the display mode without making any change.



Warning
 Ducati recommends changing the Riding mode when the motorcycle is stopped. If the riding mode is changed
 while riding, be
very careful (it is recommended to change the Riding mode at a low speed).











Clock

 This function allows displaying time indication.
 Time is always displayed according to the following sequence:

-  AM 0:00 to 11:59;
-  PM 12:00 to 11:59.

 In case of battery off (Batt-OFF), when the voltage is restored and upon next Key-On, clock will be reset and will
 automatically
start counting from "0:00".









Menu 1 functions: Trip time indicator (TIME TRIP)

 This function indicates vehicle trip time.
 The calculation considers the time since Trip 1 was last reset. When Trip 1 is reset, this value is reset as well.
 The calculation active phase occurs when the engine is running even if the motorcycle is stopped (the time is
 automatically
stopped when the motorcycle is not moving and the engine is OFF and restarts when the counting
 active phase starts again).









Menu 1 functions: Partial fuel reserve counter (TRIP FUEL)

 This function allows displaying the indication of the distance travelled (Km or miles according to the specific
 application)
with the motorcycle in reserve. When the low fuel light turns on, the display automatically shows the
 "TRIP FUEL" function,
regardless of the currently displayed function. Then it is possible to scroll the other functions
 of MENU 1 by pressing button
(2).
 Trip fuel reading remains stored even after Key-Off until the motorcycle is refuelled. Count is interrupted
 automatically
as soon as fuel is topped up to above minimum level. When the reading exceeds 9999.9, the meter
 is reset and automatically
starts counting from 0 again.
 When the TRIP FUEL function is not active, the relevant page in Menu 1 will not be available.



Menu 1 functions: Travelled distance indicator (TRIP 2)

 This function allows displaying the indication of the partial distance travelled (km or miles according to the specific
 application).
 When this function is accessed and button (1) is kept pressed for 3 seconds, trip meter will be reset. When the
 reading exceeds
9999.9, distance travelled is reset and the meter automatically starts again. If the system
 measurement units are changed
at any moment, or if there is an interruption in the power supply (Battery Off),
 the distance travelled is reset and the count
starts from zero (considering the newly set unit of measurement).

























Refitting the front wheel

 When all the necessary inspections have been completed, refit the wheel as follows.
 Lubricate and fit the spacers (7) and (8) to the sealing rings on the sides of the wheel hub.

 Fit the complete wheel between the fork legs.
 Lubricate the shank and thread of the wheel shaft (6).
 Take pin (6) fully home into the wheel hub.



 Fit the washer (3) on the end of the wheel shaft.
 Grease thread and underside of the locking nut (3) and then screw it on.
 Tighten nut (4) to a torque of 63 Nm ± 5%.

 Apply grease to the threads and underside of the screws (2).
 Tighten the two screws (2) securing brake callipers (1).
 Operate the front brake lever two or three times.
 Hold the lever pulled towards the handgrip and simultaneously tighten the screws (2) to a torque of 45 Nm ± 5%.



 Before tightening the screws (5), lower the bike to the ground and push up and down on the handlebar to load the
 suspension;
so the fork legs will become properly seated onto the wheel shaft.
 Tighten the screws (5) to a torque of 10 Nm ± 5%, following a 1-2-1 sequence.



Overhauling the front wheel

 Wheel bearings

 Before checking the dimensions, check for wear on wheel hub bearings. Check for wear by hand after cleaning and
 degreasing
the bearings in their seats.
 Turn the inner ring.
 Check the amount of radial and axial play. Excessive play will cause vibration and make the bike unstable and
 these parts
will have to be replaced.

 To remove the bearings (10) and the sealing rings (11) from the wheel hub follow the instructions below.
 Position a drift (A) against the inner ring of the bearing (10).
 Tap with a hammer until removing the bearing (10).
 Apply the drift at different points to facilitate the removal.

Important
 Once removed, the used bearings and sealing rings must not be refitted.



 Before fitting new bearings, check that the seat is clean and free from scoring and damage.

 Grease the bearing seat and then push the new bearing into its seat.
 Using a tubular drift (B) that only bears on the outer ring of the bearing (10) to drive the latter fully into its seat.

 Use the same method to install the sealing rings (11).
 Ensure that spacer (12) is fitted between the two wheel hub bearings.

Note
 Wheels must be rebalanced after repair, maintenance and overhaul operations.

 Inspecting the wheel shaft

 Check the wheel shaft for straightness.
 Turn the shaft on a reference surface and measure maximum distortion using a feeler gauge.



 Overhauling the wheel rim
 After you have checked the bearings, check the rim as follows.
 Visually inspect the rim for cracks, scoring and deformation: change the rim if damaged.
 Insert the shaft in the wheel and position it on two fixed reference blocks.
 Using a dial gauge, measure rim runout and out-of-round with respect to the shaft axis.



 If the values measured are not within the tolerance limits, replace the wheel.



















Removing the rear wheel

 Remove the silencer (Removing the silencer).

 Place the motorcycle on the rear service stand and engage the 1st gear.
 Remove the circlip (1).
 Using a suitable socket, loosen the wheel nut (2).
 Fully unscrew the nut (2) and then slide out washer (3) and spacer (4).
 Remove the rear wheel from the motorcycle.







































































Routing wiring harnesses/hoses

 The routing of the ABS system wiring has been optimised to ensure the minimum obstruction.
 Each section is designed to prevent interference with parts that might damage wires or cause operating failures
 when riding.

 
 Table

 
 Position

 
 Description

 
 Table A - Table A1

 
 1

 
 ABS control unit

 
 Table A — Table A1 — Table B — Table C — Table D

 
 2

 
 Front brake master cylinder hose

 
 Table A — Table A1 — Table B — Table C — Table E — Table F

 
 3

 
 Front calliper hose

 
 Table A — Table A1 — Table G — Table H — Table I — Table J

 
 4

 
 Rear calliper hose

 
 Table A — Table A1 — Table G — Table H — Table I — Table J

 
 5

 
 Rear brake master cylinder hose

 
 Table E — Table F

 
 6

 
 Front speed sensor cable

 
 Table K

 
 7

 
 Rear speed sensor cable

 
 Table F

 
 8

 
 Front brake right calliper-left calliper hose

 Table A

 Table A1



 Table B

 Table C



 Table D

 Table E



 Table F

 Table G



 Table H

 Table I



 Table J

 Table K































Removing the throttle control

 Remove the right hand guard (Removing the hand guards).

 Disconnect throttle control connector (7), fitted on vehicle right-hand side.

 Loosen screws (5), and remove the handgrip and throttle control (6).



 Refitting the handlebar

 Apply the recommended grease to the underside of the screws (10).
 Insert the screws (10) on the stud bolts (11).
 Apply the recommended threadlocker on the thread in view of screws (10).
 Fit stud bolts (11) by starting screws (10).
 Tighten the screws (10) to a torque of 45 Nm ± 5%, following a 1-2-1 sequence.

 Position handlebar (7) in its seat on the stud bolts (11).
 Reference points (B) on handlebar must be at the same distance from stud bolts (11) and flush with the stud bolt
 surface.

 Apply specified grease to screws (7).
 Refit the U-bolt (8) and insert the screws (7).
 Tighten the screws (7) to a torque of 25 Nm ± 5%, following a cross pattern.



 Refitting the handgrips

 Lubricate handlebar (9) on the seat of the removed handgrips, using recommended lubricant and install the LH
 and RH handgrips
(6) and the relevant counterweight plugs, tightening them to 2 Nm ± 10%.

 Position the left-hand switch (3), connect connector to main wiring and tighten screws (4) to the torque of 1.3 Nm
 ± 10%.



 Refit the right-hand switch (1), connect connector to main wiring and tighten screws (2) to the torque of 1.3 Nm ±
 10%.

 Refit front brake control, throttle control.

 Refit the throttle control (Refitting the throttle control).
 Refit the complete front brake control (Refitting the front brake system).
 Refit the hand guards (Refitting the hand guards).

























Important
 Always use new special screws.

 Fit the ignition switch (5) in the frame seat and start special screws (4). Tighten screws, shearing the head of the
 screws.

 Connect ignition switch connector (3) to the main wiring.

 Refit the fairings (Refitting the fairings).

 Refit the ignition switch cover (1) by starting the nuts (2) on special screws (4). Tighten nuts (2) to a torque of 7
 Nm ±
10%.













































































Removing the front fork

 Before removing this part, it is first necessary to remove the following parts:

 - front brake callipers (Removing the front brake system);
 - front mudguard (- Removing the front mudguard);
 - front wheel (Removing the front wheel);
 - headlight fairing (Removing the headlight fairing);

 Loosen the screws (1) securing the fork legs to the steering head (3).
 Loosen the screws (2) securing the fork legs to the bottom yoke (4).
 Withdraw the fork legs (5) and (6) downwards in order to carry out all the necessary overhaul operations.





























Removing the rear shock absorber

 Remove the rear mudguard (Removing the rear mudguard)
 Remove the exhaust silencer (Removing the silencer)

 Support the rear side of the vehicle in a suitable way.

 To remove the rear shock absorber (1) from the vehicle, undo the upper screw (2) and the lower screw (3).















































Refitting the rear sprocket

 Check the cush drive dampers (7) condition and, if necessary, replace them by removing them from the flange.
 Refitting is the reverse of removal.
 Apply the recommended grease to the outer diameter of rear sprocket holder flange (4).
 Fit rear sprocket flange (4) onto rear sprocket (5), engaging cush drive damper pins (7).
 Apply recommended threadlocker to the nut thread (8).
 Start nuts on cush drive damper pins threaded end (7).
 Tighten the nuts (8) to a torque of 48 Nm ± 10%, following a cross pattern.

 Check for wear as described under Section "Inspection of the final drive".
 To refit the nut (2), follow the specifications for the wheel locking nut, in Section "Refitting the rear wheel".

































Removing the side stand

 Disconnect connector (A) of the stand switch (1) from the main wiring.

 Undo the two fastening screws (2) of the side stand support plate (3) to the engine and remove the complete side
 stand.



 Undo the retaining screw (4) and remove the side stand switch (1).

 Release stand return springs (5) and (6) disengaging them from retainers (B) and (C). Unscrew the pin (7)
 securing the side
stand to the bracket and remove side stand (8) and nut (9). Inspection



 Inspecting the side stand

 Fit the side stand leg to the bracket and check that there is no excessive clearance. Ensure that the ends of the
 side stand
are not bent with respect to the shank.
 A side stand which shows signs of cracking must be replaced immediately.





Refitting the structural parts and frame

 Make sure that the two outer rings (1) in the steering tube (2) and the vibration damper (3) are fitted.

 Make sure that the clips (4) and the hose clips (5) are fitted on the frame (6).



 Make sure that the vibration damper is fitted (7).

















Refitting the number plate holder

 Refit the number plate holder starting and tightening screws (1) to the specified torque of 20 Nm ± 10%

 Connect the connector (2).

















Refitting the fuel tank

 Fit the tank (7) in the front mounts (9), making sure that it is secured also centrally in the mounts (8).

 Connect the breather hose (6).



 Connect the connector (4) and the fuel hose (5).

 Start and tighten screws (3) of the fuel pump cover to the specified torque of 3 Nm ± 10%



 Tighten fuel tank bracket screws (2) to the specified torque of 18 Nm ± 10%.

 Fasten the tank by tightening rear screw (1) to the specified torque of 10 Nm ± 10%



 Refit the front half-fairings (Refitting the fairings).
 Refit the seat (Refitting the seat).



















Refitting the throttle body

 If previously removed, refit the intake funnels (20) by tightening nuts (20) to the specified torque of 10 Nm (min.
 9 Nm -
max. 11 Nm), and screws (21) to the specified torque of 10 Nm (min. 9 Nm - max. 11 Nm).

 Fit the two throttle bodies (19) on the intake manifolds (20) by tightening them with screws (18) to the specified
 torque
of 10 Nm ± 5%.

 Working on both throttle bodies, connect the two connectors (17).



 Working on front throttle body, secure the bracket of the Pick Up (15) connector by tightening screw (16) to the
 specified
torque of 10 Nm (min. 9 Nm - max. 11 Nm).

 If removed, fit the injectors (27) in their relevant seat on the intake manifolds (20), taking care not to damage the
 O-ring
(28).

Important
 In order to avoid damaging the O-rings of the injectors, fit the injectors into the unions fully home, keeping them
 in line
with their relevant seat.



 Working on both injectors, tighten the screw (14) to a torque of 5 Nm ± 10%.
 Connect connector (13) to the injector (27).

 Refit the airbox (Refitting the air filters).
 Refit the fuel tank (Refitting the fuel tank).
 Refit the front half-fairings (Refitting the fairings).
 Refit the seat (Refitting the seat).













































































































Reassembling the oil pump

 Insert pin (15) inside pump shaft (13).
 Insert inner rotor lobe (14) fully home inside pin (15), then centre pin inside groove (A).

 Fit pump shaft (13) working on oil pump cover (6) inner side.
 Fit shim (12) and snap ring (11), inserting it inside groove (B).
 Fit by-pass valve (10), spring (9) and tighten plug (8) to a torque of 10 Nm (Min. 9 Nm – Max. 11 Nm) after
 having applied
the specified threadlocker.













































































































Refitting the timing layshaft pulleys

 To fit the snap ring (18) in the timing layshaft seat, use the two components of tool (B) no. 88713.2834: one
 must be positioned on the timing layshaft to prevent the ring from damaging it; the other tool component must be
 used
to install the ring in the shaft in the correct position.

 When ring (18) is in the correct position on the shaft, remove the tool.



 Install the inner spacer (16) on the timing layshaft, taking care to match the key notch.
 Fit the first key (17) on the timing layshaft.



 Locate the inner pulley (15).
 Refit the second key (17) and the washer (14).

 Locate the outer pulley (12).



 Position the spacer (11).
 Smear the ring nut (10) with specified grease and start it.

Important
 To prevent the ring nuts from loosening and consequent serious engine damage, always use new self-locking ring
 nuts on all
the timing belt rollers.



 Block with tool no. 88713.1805 the rotation of the belt rollers and tighten to 71 Nm (Min. 64 Nm - Max. 78 Nm)
 the self-locking ring nut using the insert
supplied with the wrench and a torque wrench.

 Refit the mobile tensioners and the timing belts (Refitting the timing belts).
 Refit the external timing belt covers (Refitting the timing belt external covers).
 Refit the vertical head exhaust pipe (Refitting the exhaust system).
 Refit the fuel tank (Refitting the fuel tank).
 Refit the side fairings (Refitting the fairings).
 Refit the seat (Refitting the seat).





















































































































Reassembling the cylinder head

 The exhaust side can be recognised by the presence of three threaded holes (A) on the flange and a recess to fix
 the secondary
air cover (B).

 The intake side can be identified by the presence of threaded holes (C) on the flange.

 All the figures in this chapter refer to a vertical cylinder head.

 Valve guide sealing rings
 Position the cylinder head on the appropriate support 88713.2103.
 Use denatured alcohol to lubricate the valve guide sealing rings (14) and insert them from the spring side onto
 tool (L) no.
88713.2442.
 Fit the end of the tool into the valve guide and use a hammer to tap the sealing rings (14) home into the valve
 guides.



 Reassembling the closing rocker arms
 Check that the rocker arms are not scored or show signs of breakage in the area of contact with the camshaft and
 shim.
 The closing rocker arm shafts (17) feature a 10 mm diameter, whereas the opening rocker arm shafts (13) feature
 a 9 mm diameter.
 Using an M6 screw, position the closing rocker shaft (17) towards the exhaust side of the cylinder head.





 Locate the spacer (18) on the shaft.



 Place spring (16) on spacer (18), as shown in the figure, by engaging one end in the relevant seat on the cylinder
 head.



 Place the closing rocker arm (5) in its seat having care that the through hole is aligned with the closing rocker arm
 shaft;
then push the shaft fully home.



 Proceed in a similar manner to install the closing rocker arm (6) with the spring (15).

 Load the springs (16) and (15) on the closing rocker arms (5) and (6) respectively using the tool no.
 88713.2069.





 Fit closing rocker arms (6) and (5), the relevant springs and the relevant shafts on the exhaust side as for the
 intake side.

Note
 Always install the closing rocker arms on the exhaust side before those on the intake side.

Warning
 Take care not to damage the shoe of the closing rocker arm with the intake spring during assembly.

 Refitting valves, closing shims and split rings
 Carefully clean the two intake valve seats (D) and the two exhaust valve seats (E). Use engine oil to lubricate the
 central
part of the two intake valve (9) and of the two exhaust valve (10) stems.

Warning
 Apply engine oil on the valve stems only in the indicated area, having care not to oil the groove.



 Fit the valves in their seats on cylinder head, fully home.

 Hold the closing rocker arm (5) pushed downwards and fit the closing shim (7) on the valve stem up to reach the
 rocker arm.
If using the old cylinder head, start by refitting the original shim.



 Insert the new split rings (8) in the valve groove (T) and release the rocker arm to correctly position shim (7).
 Turn the closing rocker arm (5), and compress the spring as much as possible while holding valve, shim and split
 rings in
the valve closed position.
 Release the rocker arm with a quick movement, so that the split rings seat in the shim.



 Repeat the procedure with the opposite valve and check that the top of the valve stem is aligned with the surface
 of the shim (7);
if it is not the case, repeat the split ring installation procedure.



 Install the closing shims on the intake valves (9) using the method described above for the exhaust valves.
 Refit the camshafts (Refitting the camshafts) to check the valve clearance when closed.

 Refitting the opening shims and opening rocker arms
 Using an M6 screw, position the opening rocker arm shaft (13) (diameter 9 mm).



 Locate the opening rocker arm (3) and drive the shaft home.



 Install the four rocker arms (3) as described above.

 Raise the opening rocker arm (3) and install the opening shim (4) fully against the valve stem.













































Removing the valves

 Remove the complete head from the engine (Removing the engine heads).
 Remove the timing pulleys (Removing the timing layshaft pulleys).
 Remove the coils.
 Remove the cylinder head covers, the camshaft supports and the camshafts (Removing the camshafts).

 Raise rocker arm (3) and remove the opening shim (4) from the valves with a pair of pliers.

 Push down the closing rocker arms (5) and (6) and the closing shim (7).
 Remove the split rings (8) from the valves with a magnetic screwdriver.
 Extract the closing shims (7) from the valve using a pair of pliers.

 Withdraw the valves (9) and (10) from underside of the cylinder head.



 Repeat the same procedure for the other cylinder head.



















































































Removing the clutch

 Drain the engine oil (Changing the engine oil and filter cartridge).
 Remove the clutch cover (Removing the clutch cover).

 Fit the two service pins (P) inside their seats on hub.

 Undo the fixing screws (1) and remove the ring (2) and the springs (3) from the pusher plate (4).



 Slide out the pusher plate (4) with the clutch control pin (5).
 If necessary, using a suitable diameter drift, remove the bearing (6) fitted on pusher plate inner side (4).



 Lock clutch housing with tool (T) no. 88713.2556 and loosen retaining nut (7).



 Remove the lock washer (8).

 Slide the hub-plates-drum assy (9) out of clutch housing (10), marking them so as to refit them in the same
 position in which
they were removed.





 Remove the spacer (11) from the clutch housing (10).



 The plate pack (9) consists of:

-  10 driving plates (A) with 3.5 mm thickness;
-  9 driven plates (B) with 1.5 mm thickness;
-  1 turned driving plate (C) with 3.5 mm thickness;
-  1 spacer (D) with 1.6 mm thickness;
-  1 Belleville washer (E) with 1.4 mm thickness;
-  1 driven plate (F) with 1.5 mm thickness.



Description of the clutch assembly

 The clutch is disengaged by a drive unit (lever (A) and spring) positioned on clutch cover. The drive unit directly
 operates
on clutch control pin (B) that, in its turn, operates the pressure plate (C) positioned at the top of plate
 pack (D).
 Drive is transmitted from the crankshaft to the gearbox primary shaft by a gear integrated with the clutch
 housing/primary
drive gear pair (A).
 Accommodated in the clutch housing is a set of driving and driven plate pack (D). When the clutch is operated, the
 driven
plates push away a drum (3) which is splined onto the gearbox primary shaft.
 Before working on the internal clutch parts, check that the clutch operates correctly. Then deal with the problem in
 a systematic
manner.

 The following is a list of possible causes of clutch malfunction.

 A clutch which does not disengage may be caused by:

-  excessive play of the control lever;
-  distorted clutch plates;
-  incorrect spring tension;



-  faulty clutch release mechanism;
-  excessive wear of the hub or clutch housing.

 A clutch which slips may be caused by:

-  no backlash of the control lever;
-  worn clutch plates;
-  weakened springs;
-  faulty clutch release mechanism;
-  excessive wear of the hub or clutch housing.

 A noisy clutch may be caused by:

-  excessive backlash between the primary drive gears;
-  damaged primary drive gear teeth;
-  excessive housing between driving plate tabs and the clutch housing;
-  worn gear/clutch housing bearings;
-  the presence of metal particles (filings) on the gear teeth.

















































Refitting the gear interlock plunger and ratchet

 On the special screw (5), fit the gear ratchet (6), orienting it as shown in the figure, the washer (7) with the
 square edge
side (D) facing the clutch-side crankcase half, and the spring (8), positioning it so that the hook end
 (A) is facing the
gear ratchet.
 Locate the hook (A) of the spring on the gear ratchet as shown in the figure.
 Apply threadlocker to the screw thread.
 Start the screw in the crankcase half.
 Position end (B) of the spring so that it rests against rib (C) of the crankcase half, as shown in the figure.
 Tighten screw (5) to a torque of 18 Nm (Min. 16 Nm - Max. 20 Nm).
 Manually move the gear ratchet to check for proper spring operation.

 Grease and then fit the ball (4), spring (3), and seal (2) to the gear interlock plunger (1).
 Tighten the gear interlock plunger to a torque of 30 Nm (Min. 27 Nm - Max. 33 Nm).



 Refit the primary drive gear (Refitting the primary drive gear and checking backlash).
 Refit the clutch unit (Refitting the clutch).
 Refit the clutch cover (Refitting the clutch cover).
 Fill the system with engine oil (Changing the engine oil and filter cartridge).













































Overhaul of the gearbox

 Check the condition of the front coupling dogs of the gears. They must be in perfect condition and with no sign of
 wear on
the edges of the teeth.
 The idler gears must rotate freely on their shafts.
 When refitting, make sure the circlips are correctly positioned.
 Check the needle roller bearings for wear.
 The threads and splines of the shafts must be in perfect condition.
 Also check that the component parts of the gear selector mechanism are in good condition.

 Engage the gears and check that the gearchange mechanism does not stick (selector fork - gear groove, and fork
 pin - desmodromic
drum groove) due to incorrect end float.
 Restore the correct endfloat by shimming the gearbox shafts and the selector drum with suitable shims.



Disassembling the gearbox shafts

 Place the shaft in a vice in such a way to facilitate the disassembly operations.

Important
 Take care not to invert the shim position upon reassembly: this would potentially lead to jamming when using the
 gear selector
control, making it necessary to reopen the crankcase.

 Disassembling the gearbox secondary shaft
 Remove clutch side washer (2) from the secondary shaft (16).

 Withdraw the first speed driven gear (3) with the roller cage (4) and the shim (5).



 Remove the fifth speed driven gear (6).

 Slide off the splined washer (8).
 Use two flat blade screwdrivers to remove the snap ring (7) from its seat, taking care not to damage the shaft
 surface.
 Remove the fourth speed driven gear (9) with its roller bearing cage (10).



 Remove the third speed driven gear (12).

 Remove the roller bearing cage (10), the splined washer (8) and the snap ring (7). Remove the sixth speed driven
 gear (13).



 Remove the snap ring (7) and withdraw the splined washer (8) and the second speed driven gear (14).
 Withdraw the roller bearing cage (10). All the components have thus been removed from gearbox secondary shaft
 (16).



 Disassembling the gearbox primary shaft
 Remove chain side washer (17) from the primary shaft (23).



 Remove the second speed driving gear (19).

 Use two screwdrivers to prise out the snap ring (7) and the splined washer (8).

Important
 Take care to avoid damaging the surface of the shaft while removing the snap ring.

 Remove the sixth speed driving gear (20) with its roller cage (10).
 Then remove the splined washer (8) and the snap ring (7).



 Withdraw the third and fourth speed driving gear (21).

 Remove the snap ring (7) and the splined washer (8).
 Slide out the fifth speed driving gear (22) with the relevant roller bearing cage (10) from the primary shaft (23).



















































Removing the generator cover

 Drain the coolant (Changing the coolant).
 Remove the seat (Removing the seat).
 Remove the fuel tank (Removing the fuel tank).
 Drain the engine oil (Changing the engine oil and filter cartridge).
 Remove the cooling system hoses (Removing cooling system hoses and unions).

Note
 This operation is described for an engine removed from the frame since all reassembly procedures are easier with
 the engine
on the bench.

 Disconnect generator cable connector (A) from voltage regulator.

 Undo the two retaining screws (1) of cover (2) over the end of the crankshaft and collect the relevant gasket.

 Loosen screws (4), (5) and (6) and stud bolts (7) and (8) securing generator cover (9).



 Fix service tool no. 88713.1749 to the holes (A) left vacant by the screws (1) you have just removed.
 Turn the tool shaft slowly to separate the cover (9) from the LH crankcase half.



 There is a sealing ring (10) on the cover (9) at the gearchange lever shaft that may be damaged when removing
 the generator
cover.
 Always check the condition of this sealing ring and replace it if damaged.



Refitting the starter motor

 Visually check the gasket (6) for wear and replace it if necessary.

 Position the gasket (6) and starter motor on the crankcase.
 If screws (5) are not new, apply specified threadlocker and start them.
 Tighten screws (5) to a torque of 10 Nm (min. 9 Nm. - Max. 11 Nm).



 Place starter motor/solenoid starter cable (2) and tighten starter motor fastening nut (3) to a torque of 5 Nm ±
 10%.

Important
 Fill the protection cap with protective grease before fitting it on the starter motor.

 Position protection cap (1).

 Refit the starter motor idler gear (Refitting the starter motor idler gear).
 Refit the complete generator (Fitting the flywheel/generator assembly) and the generator side cover (Fitting the generator
 cover).
 Refit the cooling system hose (Refitting cooling system hoses and unions).
 Refill the cooling system (Changing the coolant).
 Fill the engine with oil (Changing the engine oil and filter cartridge).





















































Closing the crankcase

 Install the O-ring (11) in its seat (37) in the crankcase half. Fit the hose (10) in the crankcase half, inserting the
 end
(38) fully in the O-ring.
 Align the hole (39) of the hose with the threaded hole (40) in the crankcase half.
 Position the relevant bushing under squirter (10) of the generator side crankcase half.
 Apply threadlocker to the screw (9) and start it in the threaded hole (40).
 Tighten screw (9) to a torque of 8 Nm (Min. 7 Nm - Max. 9 Nm).

 If previously removed, apply specified threadlocker to dowel (46) and tighten to a torque of 20 Nm (Min. 18 Nm -
 Max. 22 Nm).

 Check that the two centring bushes (30) are correctly fitted.
 Install the timing layshaft (7) in the roller bearing (19) on the clutch-side crankcase half.
 To avoid damaging the sealing ring (24) on the timing layshaft, protect the threaded end of the shaft with the
 special protective
cap part no. 88713.3520.
 Dampen sealing ring (24) with alcohol and fit it on the timing layshaft. Push seal until it contacts the roller bearing
 (19).



 The gearbox assembly inner races (41) of gearbox shafts end bearings are fitted in the bearings themselves.

Note
 When refitting used components, before installing the gearbox assembly in the crankcase half, make sure that the
 inner races
of the gearbox shaft end bearings are fitted into the correct bearings and have not been left on the
 shafts.



 Match gearbox shafts (4) and fit them to the clutch side crankcase half, fitting the suitable shim for the gearbox
 secondary
shaft.

 Insert the forks of 1st - 4th and 2nd - 3rd speed (42) inside the sliding grooves of the secondary shaft driven
 gears.

Note
 The two selector forks are identical.



 Insert the fork of 5th - 6th speed (43) inside the primary shaft driven gear.

 Fit the fork selector drum (5) with the calculated shims on crankcase half.



 Install pins (44) in the previously installed forks.

 Fit crankshaft (6) with the specially calculated shim inside clutch side crankcase half bearing, positioning
 connecting rods
(45) in the relevant seats of the cylinders.
 After having duly greased it to hold it in position, install the O-ring (8) on the oil channel, between the two
 crankcase
halves.
 Make sure that the connecting rods (45) are correctly positioned in the relevant cylinder seats.
 Incorrect positioning of the connecting rods at this stage will inevitably lead to the need to re-open the crankcase
 halves.



 Apply an even, regular bead of DUCATI sealing compound on the mating surface of the crankcase halves and
 around all holes,
as shown.

 Bring the crankcase halves (12) and (13) together, tapping with a rubber mallet in the area of the shafts if
 necessary.



 Apply specified grease on the retaining screws and start them on the generator side crankcase half (12) and on
 the clutch
side crankcase half (13) by paying attention to the different lengths.

 
 Ref.

 
 Q.ty

 
 Description

 
 1

 
 7

 
 screws M8 x 75 mm

 
 2

 
 2

 
 screws M6 x 75 mm

 
 3

 
 7

 
 screws M6 x 35 mm

 Start and progressively drive fully home the jointing screws starting with those with a larger diameter (M8).
 Install two M8 screws (1), on the clutch side crankcase half (13).
 Tighten all screws to the indicated torque:

-  screws (1) first to a snug torque of 19 Nm (Min. 17 Nm - Max. 21 Nm), then to a tightening torque of 25 Nm
 (Min. 22 Nm - Max.
28 Nm);

-  screws (2) and (3) to a torque of 10 Nm (Min. 9 Nm - Max. 11 Nm).



 Check crankshaft rotation on main bearing shells, and make sure that all fitted parts turn or move correctly.
 If not already done, fit the sealing ring (23) on the gearbox secondary shaft with the special drift (T).



 Refit the mesh filter (Changing the engine oil and filter cartridge).
 Refit the primary drive gear (Refitting the primary drive gear and checking backlash).
 Refit the oil pump (Refitting the oil pump).
 Refit the clutch unit (Refitting the clutch).
 Refit the clutch cover (Refitting the clutch cover).
 Refit the starter motor (Refitting the starter motor).
 Refit the complete generator (Fitting the flywheel/generator assembly) and the generator side cover (Fitting the generator
 cover).
 Refit the complete cylinder/piston assembly (Refitting the cylinder/piston assembly).
 Refit the complete cylinder head assembly (Refitting the cylinder heads).
 Refit the timing pulleys (Refitting the cylinder head pulleys/fixed tensioners).
 Refit the timing belts (Refitting the timing belts).
 Refit the external timing belt covers (Refitting the timing belt external covers).
 Refit the engine in the frame (Refitting the engine).





Reassembling the crankcase halves

 The crankcase halves must be in good condition and perfectly clean. The mating surfaces must be perfectly flat
 and free from
burrs.

 Reassembling the clutch side crankcase half (13)
 The following parts must be present on the internal side of the crankcase half:

-  the secondary shaft bearing (17); apply grease on the bearing rollers. Drive the inner race (N), removed
 previously, fully
home in the bearing. Apply grease to the inner race;

-  the primary shaft bearing (21), secured with the screws (31) and the retaining spacers (32): apply
 recommended threadlocker
to the screws (31), and tighten to a torque of 10 Nm (Min. 9 Nm - Max. 11 Nm);

-  the roller bearing (19) with circlip (33) installed at the timing layshaft.
 - the main bearing shells (15).

 Reassembling the generator side crankcase half (12)
 The following parts must be present on the internal side of the crankcase half:

-  the double-race ball bearing (16) supporting the selector fork shaft. If removed, apply threadlocker to the
 screws (34). Start
screws (34) with retaining spacers (35). Tighten the screws (34) to a torque of 10 Nm
 (Min. 9 Nm - Max. 11 Nm).

-  the gearbox primary shaft end bearing (20) with inner spacer (22): apply grease on the bearing needle rollers.
 Drive the inner
race (R), removed previously, fully home in the bearing. Apply grease to the inner race.

-  the main bearing shells (14).
-  the ball bearing (18) with circlip (33) at the timing layshaft, aiming it so that the plastic cage closed side is

 facing the
crankcase half.



Note
 Bearings do not have a specific mounting position, however it is good practice to install the bearings so that the
 written
side is facing upwards.



























Separating the crankcase halves

 Remove the engine from the frame (Removing the engine).
 Remove the external belt covers (Removing the timing belt external covers).
 Remove the timing belts (Removing the mobile tensioner/timing belt).
 Remove the timing pulleys (Disassembling the timing shaft pulleys).
 Remove the complete cylinder head assembly (Removing the cylinder heads).
 Remove the complete cylinder/piston assembly (Removing the cylinder/piston assembly).
 Remove the generator side cover (Removing the generator cover) and the complete generator (Removing the
 flywheel/generator assembly).
 Remove the starter motor (Removing the starter motor).
 Remove the clutch cover (Removing the clutch cover).
 Remove the clutch unit (Removing the clutch).
 Remove the oil pump (Removing the oil pump).
 Remove the primary drive gear (Removing the primary drive gear).
 Remove the mesh filter (Changing the engine oil and filter cartridge).

 Loosen crankcase half jointing screws (1), (2) and (3) on generator side.

 Loosen the jointing screws (1) on clutch side crankcase half at the vertical cylinder seat.



 Reuse the generator cover or a service cover with puller (A) no. 88713.1749 duly fitted.
 Secure cover to crankcase half with some of the original screws and begin separation by turning the central pin of
 the tool.
 Tap the end of the gearbox secondary shaft with a plastic mallet to separate the crankcase halves.

Note
 Take care not to lose the shim washers on the shafts and on the selector drum.

 Remove the gearbox shafts (4) and the gearbox selector drum (5) from the crankcase halves.
 Slide out crankshaft (6) using a plastic mallet.
 Remove the timing layshaft (7).
 Recover O-ring (8) in the oil passage between crankcase halves.



 If necessary, loosen the screws (9), remove squirters (10) and collect the relevant O-rings (11).















Overhauling the connecting rod assembly

 Remove the engine from the frame (Removing the engine).
 Remove the external belt covers (Removing the timing belt external covers).
 Remove the timing belts (Removing the mobile tensioner/timing belt).
 Remove the timing pulleys (Disassembling the timing shaft pulleys).
 Remove the complete cylinder head assembly (Removing the cylinder heads).
 Remove the complete cylinder/piston assembly (Removing the cylinder/piston assembly).
 Remove the generator side cover (Removing the generator cover) and the complete generator (Removing the
 flywheel/generator assembly).
 Remove the starter motor (Removing the starter motor).
 Remove the clutch cover (Removing the clutch cover).
 Remove the clutch unit (Removing the clutch).
 Remove the oil pump (Removing the oil pump).
 Remove the primary drive gear (Removing the primary drive gear).
 Remove the mesh filter (Changing the engine oil and filter cartridge).
 Separate the crankcase halves (Separating the crankcase halves).
 Remove the connecting rod assembly from the crankcase halves (Removing the connecting rod assembly).
 Disassemble the connecting rod assembly (Disassembling the connecting rod assembly).

 Make the following dimensional checks on the connecting rods:

-  clearance with gudgeon pin upon fitting.

 In case of excessive wear, replace the connecting rod. The small end bush must be in good condition and firmly
 driven into
its seat. Check the parallelism error measured at 100 mm from the connecting rod longitudinal axis:
 it must be H-h lower than 0.02 mm (H standard height when new is 124 mm); change the con-rod if it is not so.
 Connecting rod big-end diameter must be within the specified limits.
 It is preferable to use crankshafts and connecting rods of the same size class.



 Replacing connecting rod big end bearings
 It is good practice to replace the bearings (4) each time the engine is overhauled.
 Spare bearings are supplied ready for fitting and they must not be reworked with scrapers or emery cloth.



 The bearings may belong to two different size classes, each identified by a specific colour (S) (RED and BLUE).

 The bearings are comprised of an external steel ring, the inner face of which is electroplated with a lead-based
 compound.
 The table shows the appropriate bearings to be fitted according to the size class of the crankshaft.

 
 Crankshaft class

 
 Connecting rod class

 
 Bearings colour

 
 A

 
 A

 
 RED - RED

 
 B

 
 A

 
 BLUE - BLUE

 Overhauling the crankshaft
 The journals for main bearings and crank pin should not be scored or grooved.
 The threads, keyways, and slots must be in good condition.
 Check for fretting or burrs in the fillet between journal and shoulder.
 Fillet radius: 1.5 mm.



 Use a micrometer to measure oval and taper of the crank pin. Measure oval and taper in several different
 directions.

 Use a dial gauge to measure the alignment of the main journals by positioning the crankshaft between two
 centres.

 To carry out this operation, use a heat gun able to reach 150 °C.
 Loosen the plug (4) of the crankshaft, heating the latter, if necessary, to remove the sealant applied upon
 assembly.



 Clean all the oilways using suitable diameter metal brushes and then blow with compressed air to remove any
 residues that
may have accumulated and may be restricting the oil flow.





 Apply specified threadlocker to the threads of dowels (5) and (6), then refit them.
 Tighten dowels to a torque of 13 Nm (Min. 11 Nm - Max. 15 Nm).



 Big-end bearing-crank pin clearance

 In order to correctly couple big-end bearings and crank pin, proceed as follows:

-  apply a strip (A) of GREEN "Plastigauge PG-1" to the crank pin;
-  fit the connecting rod and the original big-end bearings.

 Tightening procedure
 Tighten the connecting rod bolts (Class 14.9) as described below:

-  apply the recommended threadlocker to the thread;
-  tighten the screw to a torque of 35 Nm ± 10% at 50 rpm;
-  wait for 2 seconds then loosen by 360° at 30 rpm;
-  tighten to a snug torque of 20 Nm ± 10% at 30 rpm;
-  tighten to a snug torque of 35 Nm ± 10% at 10 rpm;
-  tighten with a rotation of 65° ± 1° at 14 rpm;
-  Check the applied tightening torque (Min. 70 Nm - Max. 113 Nm).

 Continue the coupling procedure as described below:

-  loosen the screws and remove the connecting rod;
-  check the thickness of the strip of "GREEN Plastigauge PG-1" (A), using the suitable reference scale (B);
-  the thickness measured with scale (B) represents the actual clearance: if it is not within the specified limits

 (Crankshaft), it is necessary to replace the bearings or the crankshaft and repeat the procedure;
-  If the clearance value complies with the established limits, carefully remove the strip of "GREEN Plastigauge

 PG-1" (A) from
the crankshaft and repeat the tightening procedure as described.







Removing the connecting rod assembly

 Remove the engine from the frame (Removing the engine).
 Remove the external belt covers (Removing the timing belt external covers).
 Remove the timing belts (Removing the mobile tensioner/timing belt).
 Remove the timing pulleys (Disassembling the timing shaft pulleys).
 Remove the complete cylinder head assembly (Removing the cylinder heads).
 Remove the complete cylinder/piston assembly (Removing the cylinder/piston assembly).
 Remove the generator side cover (Removing the generator cover) and the complete generator (Removing the
 flywheel/generator assembly).
 Remove the starter motor (Removing the starter motor).
 Remove the clutch cover (Removing the clutch cover).
 Remove the clutch unit (Removing the clutch).
 Remove the oil pump (Removing the oil pump).
 Remove the primary drive gear (Removing the primary drive gear).
 Remove the mesh filter (Changing the engine oil and filter cartridge).
 Separate the crankcase halves (Separating the crankcase halves).

 After separating the crankcase halves, remove the crankshaft (1) complete with connecting rods (2).


