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REASSEMBLING THE ENGINE

Follow~

Follow~

- Non-painted cylinder version:
Screws (11) driving torque: 29 Nm (2.9 kgm).

Use a new head gasket.

• Fit the head gasket (10) in place.
• Place the preassembled head in the cylinder and tight­

en it on with the four shouldered T.E. screws (11).

Use new bent-end gudgeon pin seeger rings (7) only.

• Insert the two pin locks (7).

NOTE.·Support the piston (3).
Makesure the two gudgeon pin seeger rings are inserted
perfectly in the groove of the piston and that the hook (8)
is inserted in the slot of the actual piston.

• Insert the two locating dowels (9) in the cylinder.

-Painted cylinder version:
Screws (11).·driving torque:·27Nm(2.7kgm).

• Apply a coat of LOCTITE®·574 on. the casing around
the gasket surface of the cylinder base. gasket in the
area of the line separating the two sections of the cas­
ing.

• Apply the cylinder base gasket onthe casing.
• Oil the piston and the respective piston rings.
• Turn the piston rings so that the meeting ends of the

three rings are staggered by approx.120°.
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Follow~

NOTE Have the appropriate special tool. to hand:
- aprilia part# 8140186 (piston ring compression tool)

(12).

• Lower the ring compressor. (12) or piston ring pliers
over the piston to preload the piston rings.

• Place the chain tightener shoe (13). in the chain corn­
partment of the cylinder(14) and push the cylinder over
the piston so that the ring compressor is pushed down.

• Remove the ring compressor (12).
• Insert the timing chain (15) through the cylinders chain

compartment. .

NOTE The timing chain can be guided inside using an
O-ring or similar device to aid assembly.

• Place the cylinder(14)on the engine casing, pushing it
in all the way.

• Oilthe thread of the stud bolts (2) and the contact sur-
faces.

NOTE Screw on the M10 T.E. nuts (16) and M6
T.G.E.1. screws (17) evenly and gradually, working in a
crisscross pattern.

• Secure the cylinder together with the head with the four
M10T.E. nuts (16) and two M6T.C.E.l.screws (17).

Non-painted head version:

-fourM10hex-head nuts (16), driving torque 58Nm
(5.8 kgm);

- twoM6T.C.E.lascrews (17), driving torque 12 Nm
(1.2 kgm).

Painted head version:

- two M1o hex-head nuts (16), external, driving
torque 53 Nm (5.3 kgm);

- two M10 hex-head nuts (16), chain compartment
side, driving. torque 58 Nm (5.8 kgm);

- two M6 T.C.E.I ..screws (17), driving torque 12 Nm
(1.2 kgm).

M = MOLYKOTE® G-N.

V990engine
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5.18 ASSEMBLING THE FRONT HEAD
CAMSHAFTS

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).

• Adjust the valve clearance, see 5.12 (ADJUSTING
VALVE CLEARANCE).

NOTE.Various versions of camshaftare used, depend­
ingon the vehicle model on which the engine isinstalled,
see 4.26.1 (SPECIFIC FEATURES OF THE CAM­
SHAFTS).

• Oil the housings of the exhaust camshaft (1) and intake
camshaft (2).

• Coat the .cams with MOLYKOTE® G-N and insert the
camshafts in the head.

NOTE Tighten the camshaft U bolt gradually, .starttnq
from the inside and working in acrisscross pattern.

... 1mB _ Fasten theU bolt of the camshaft (3)
with the seven washers (4).and seven M6x30 T.C.E.I.
screws (5).

• __ Fasten the mainUbolt of the camshaft (3)
with the four washers (4) and the eight T.C.E.l screws.
M6x30 (5).

Screws (5) driving torque: 11.Nm (1.t kgm).

• .. _ _Fit the camshaftsensor (6) and secure it
lnplacewlthtwo M5 Taptlte screws (7), fastening them
with a coat of LOCTIT~ 243.

Screws (7)driving torque: 4Nm (0.4 kgm).

• .. _ _ Insert the camshaft sensor cable in the
guide race (8) and fasten it with the cable clamp (9) and
M6X30 T.C.E.I. screw (10).

Screw (10) driving torque: 11Nm (1.1 kgm).

B= LOCTITE® 243.
M =MOLYKOTE® G-N.
Q= SILASTIC 732 RTV.

REASSEMBLING THE ENGINE
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5.19 ASSEMBLING THE FRONT HEAD TIMING
CONTROL UNIT (PART TWO)

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).

NOTE The driving shaft must be retained at TDC of the
front cylinder, see 3.7 (DISASSEMBLING FRONT CYL­
INDER TIMING DRIVE ASSEMBLY).

• Turn the camshafts so that the cam lobes (1) point
away from each other.

• Fit the drive gear (2) in the exhaust camshaft (3) and
line up the holes.

NOTE The drive gear of the exhaust camshaft has a
transducer (4) for the camshaft sensor.

• Turn the timing gear (2) with the exhaust camshaft until
the "EX" reference mark (5) faces the centre of the in­
take camshaft.

• Place the timing chain (6) over the timing gear (2).

NOTE The timing chain must be taught on the traction
side (7).

• Secure the timing gear with the three M6 T.C.E.I.
screws (8), coating them with LOCTITE® 243.

Screws (8) driving torque: 11 Nm (1.1 kgm).

• Engage the second timing gear (9) in the timing chain
so that the "IN" reference mark (10) faces the "EX" ref­
erence mark (5) on the timing gear of the exhaust cam­
shaft.

• In this position, push the timing gear (9) onto the intake
camshaft and line up the holes of the timing gear with
those on the camshaft.

• Secure the timing gear (9) with the three M6 T.C.E.I.
screws (11), coating them with LOCTITE® 243.

Screws (11) driving torque: 11 Nm (1.1 kgm).

• Insert the chain guide shoe (12) as far as it will go.
• Fit the chain guide bracket (13) and secure it with the

two M6 spacer screws (14).

Screws (14) driving torque: 11 Nm (1.1 kgm).

• Oil the chain tightener (15) and fit it in the cylinder with
the closed end facing the chain tightener shoe (16).

• Screw on the M18x1 T.E. screw (17) complete with
seal.

Screws (17) driving torque: 20 Nm (2.0 kgm).

V990engine
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5.20 ASSEMBLING THE VALVE COVER

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).

• __ .. Coat the cable (1) and rubber element
(2) of the camshaft sensor with SILASTIC 732 RTV.

• Grease the head cover gasket (3) and insert it in the
groove on the head cover (4).

• Place the head cover on the front head and on the rear
head, securing it with the five M6 spacer screws (5).

Screws (5) driving torque: 9Nm (0.9 kgm)•

• Secure the intake flange (6) with the .twoM8 T.C.E.I.
screws (7) and respective washers.

Screws (7) driving torque: 19 Nm(1.9 kgm) .

• Secure the support bracket (8) with the two M10
T.C.E.I. screws (9), fasten the two M10 nuts and apply
LOCTITE® 243.

Screws (9) driving torque: 40Nm (4.0 kgm).

B=LOCTITE@ 243.
Q= SILASTIC732RTV.

REASSEMBLING THE ENGINE
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5.21 ASSEMBLING THE IGNITION COVER

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).

• Where necessary, insert the locating dowel (1).

NOTE.Use a new gasket (2).

• Apply the gasket (2).

NOTE Have the appropriate special tool rmD tohand:
- aprilia part# 0277252 (flywheel magneto cover remov­

al tool) (3).

• Screw the tool (3) onto the.lqnltlon cover.
• Fit the ignition cover on the casing and screw iton with

the twelveM6 T.C.E.I. screws (5).

Screws (5) driving torque: 11 Nm (1.1 kgm).

• Remove the tool (3) .and .. tightenthe plastic closing
screw (6) complete with O-ring.

• Screw on the four spark plugs inside the two heads us­
ing the special spanner.

Spark plugs driving torque: 18 Nm (1.8 kgm) {with
head cold andthread not lubricated).

• mI _ .If previously removed, install the camshaft
position sensor (7) complete with properly lubricated
sealing ring.

• Apply LOCTITE®243 and. tighten the fastening screw
(8).

Screw (8) drivingtorque:10Nm (1.0 kgm).

8 = LOCTITE® 243.
0= Motor oil.
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Driving torque:

- M6 T.C.EJ.screws.(10)11 Nm{1.1 kgm);
- M8 T.C.E.I.•screw (11) (12)·19Nm (1.9 kgm).

NOTE Fit the seal (18) on the M6x25 T.C.E.I. screw
(17) (coolant drain pluq),

• Insert the shaped seal (14) in the coolant pump casing
(15) and fit it together with the clutch cover, securing it
with the four M6 T.C.E.I. screws (16) (17).
Coat the M6 x 55 screw in the centre of the cover with
LOCTITE~.C.E.I. 243.

- 3M6 x 55 screws (16);
- 1.M6x 25 screw (17) complete with seal (18).

Screws (16) (17) driving torque:t1 Nm{1.1kgm).

Follow~

5.22 ASSEMBLING THE CLUTCH HOUSING

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).

• Remove the threaded bolt (1}for retaining the shaft at
TDC.

• Insert the two locating dowels (2).
• Fit the gasket (3) in place.

NOTE Use anew gasket.

• Coat the end of the drlvinq shaft (4). and end of the
countershaft(5) with MOLYKOTE@ G-N.

• Fit the clutch cover (6), complete with coolantpump, on
the casing.

NOTE Turn the impeller (8) to enable the toothing of
the pump gear (7) to mate with the toothing of the coolant
pump idler gear (9)~

NOTE Fit the seal (13) onthe M8x65 T:C.E.l.screw
(12).

• Screw the clutch cover (6) using:
- 11M6 x 35 screws (10);
- 3M8 x55 screws (11);
-1 Me x 65 screw (12) complete withseal{13}.
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• Fit the washer (19), support cup (20), diaphragm (21),
cup (22) and spring washer (23) on the clutch disen­
gaging shaft (24) and secure them with an M12 stop
nut (25) previously coated with LOCTITE® 648.

Nut (25) driving torque: 30 Nm (3.0 kgm).

In order to tighten the stop nut, the diaphragm (21)
must not be fixed in the clutch cover retainers (26).

NOTE Fit the support cup (20) and cup (22) on the
clutchdisenqaqlnq shaft with the rounded edge (27) •.. fac­
ingout.

NOTE Hold the diaphragm (21) still on the clutchdisen­
gaging shaft (24), using.a bent hexagon-head driver.

• Rotate the complete clutch disengaging shaft(24) and
fasten the diaphragm (21) in the clutch.cover retainers
(26).

• Insert the preassembled diaphragm disc (28) and se..
cure itwith the eight M5 .T.C.E.I. screws (29).

Screws (29) driving torque: 5 Nm (0.5 kgm).

B= LOCTITE® 243.

V990 engine'
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5.23 ASSEMBLING THE STARTER MOTOR

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).
• Grease the starter motor gear.
• Coat the starter motor flanged housing with MOLYKO­

TE® G-N.
• Centre the starter motor (1) in the casing, pushing it all

the way in and securing it with the two M6 T.C.E.I.
screws (2).

Screws (2) driving torque: 11 Nm(1.1 kgm).

M = MOLYKOTE® G-N.
N = Lubricating grease.

5.24 INSTALLING THE ENGINE OIL FILTER

Carefully read 0.5.1 (PRECAUTIONS AND GENERAL
INFORMATIONS).

Do notuse filters that have already been used.

• Spread an oil film on the sealing ring (3) of the new en­
gine oil filter.

• Fit the new engine oil filter (4).
• Put back the cover (5), screw and tighten the two

screws (6).

Screws (6) driving torque: 11 Nm(1.1 kgm).

5.25 REFITTING THE WHOLE ENGINE ON THE
FRAME

See 0.4.1 (VEHICLE WORKSHOP MANUALS) .

.5.26 ENGINE CHECKS SUBSEQUENT TO
REASSEMBLY

See 0.4.1 (VEHICLE WORKSHOP MANUALS).

5.27 TROUBLESHOOTING

NOTE For the engine troubleshooting, see 0.4.1 (VEHI~
CLE WORKSHOP MANUALS), since it is possible to run
the engine and therefore to find out any anomaly only
when the engine has been reinstalled on the vehicle.

REASSEMBLING THE ENGINE
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ANALYTICAL INDEX
ENGINE HALF-CASING, FLYWHEEL
SIDE

ENGINE NUMBER

ENGINE OIL

ENGINE OIL FILTER

ENGINE TOOLS

4.2.2

1.1.1

1.2.2

5.24

2.3.1

4-4

1-3

1-3

5-33

2-6

ENGINE

ENGINE CASING

ENGINE DISASSEMBLY SEQUENCE

ENGINE HALF-CASING

ENGINE HALF-CASING - MAIN BUSHES

ENGINE HALF-CASING, CLUTCH SIDE

3

3.15

4.2

5.4

3.2.1

4.7
4.4
4.2.1

3-2

3-24

4-3

5-5

3-6

4-13

4-7
4-4

LUBRICANT CHART

LUBRICANTS

2.2

3.1.5

2-5

3-3
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REAR CYLINDER

REAR CYLINDER TIMING

REAR HEAD

REAR HEAD CAMSHAFTS

REAR HEAD TIMING CONTROL UNIT

REASSEMBLING THE ENGINE

5.11

3.12

5.8

5.14

5.13

5.8

5.14

4

5-14

3-21

5-9

5-19

5-18

5-9

5-19

5-1

SCREW CLAMPS

SEALANTS

SERIAL NUMBERS

SPARE PARTS

SPARK PLUGS

SPECIAL MARKS ON THE ENGINE

SPECIAL TOOLS

STARTER MOTOR

STARTER MOTOR DRIVE ASSEMBLY

SUPPORT BUSHES

SYMBOLS

2.5.1

3.1.4

1.1

1.3

4.36

3.1.10

2.3

3.3

4.33

4.38

5.16

5.23

4.33

4.21

0.7

2-14

3-3

1-3

1-4

4-64

3-5

2-6

3-7

4-57

4-64

5-23

5-33

4-57

4-36

0-8
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