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ATTACHMENTS

The angine is installed on a suppon frame by means of
three mounts.

Two mounts are of the hydraulic dampening type, the
third mount is of the torque rod link type.

The upper part of the engine is attached to the car body
by means of a link rod.

ENGINE

DISPLACEMENT

The engine has six 60° V mounted cylinders and a.iotal
displacement of 2.955 lters (183 cu. in).

The *¥~ arrangement and angle of 60° make the engine
an axtremely compadct and well balanced unit from the
dynamic poind of view.

Wilh a piston stroke of 72.6 mm (2.85 inj and bore of 93
mm (3.66 in) (unit displacement 493 cu. cmy30 cu. in}, the
angine is of the super square type (stroke and bore ratio
lowerthan 1}, and therefore allows a better arrangement
of the valves and optimum filling of the cylinders {high
volumetric ratio).

ENGINE CRANKSHAFT

The engine crankshatt, short and well balanced, is also
provided with counter weights on the flywheel and on the
driven pulley, thus obtaining optimum balancing.

=4

ENGINE BLOCK AND CYLINDER HEADS

The engine block, with “wet" inserted cylinder liners, and
the cylinder heads, are fully made of aluminum and silicor.
light alloy: this reduces the engine weight and allows an

improved dissipalion of engine heat.

TIMING

Engine timing is periormed by means of two camshatts,
one lor each row of cylinders.

The camshafts are driven by & toothed belt with hydrau-
lic tightener which automatically adjusts and maintains
the belt tension.

The camshali acts directly on the inlake valves by means
of the cams, and on the exhaust valves by means of short
rods and rocker arms.

FUEL INJECTION AND IGNITION

Fuel injection and ignition are controlled in an integraled
mode by the Bosch Motronic ML 4.1 system (refer to
Group D4).

LUBRICATION

Engine oil flow is obtained by means of a rotating lobe
type pump, attached to the lower inner side of angine
biock. :

The oil pump is driven by the timing toothed belt through
a pulley and a shaft.
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LUBRICATION

Engine iubrication is pressurized by a rotating lobe type
pump fixed to the lower inner side of engine block. The
pump is driven by the timing toothed belt through a pulley
and a shaft. A relief valve conlrols the system pressure.
The oil is filtered during suction by a screen filter on the
suction body, and is subsequently fillered by a replace-
able element filter on the supply ling. The oil filter is
provided with aby-pass valve thatallows the oil to by pass
the filterwhen obstructed. Alongitudinal central oil hole in
the engine block allows 10 lubricate the crankshaft, the
pistons and the connecting rods. Other two passages
allow 1o lubricate the cylinder heads, and therefore all the

oiL
Cup B S
SCAHEEM i
FILTER
] - __
oIL RELIEF
PLINP YALVE
CARTRIDGE BY PASS
OIL FILTER VALVE
P‘ —|I

ENG. BLOCK
MAIN
GALLERY

components of engine timing system, Furthermore, the
oil lubricates the timing toothed belt hydraulic tightener.
Acrecirculation system and vapor separator allows recov-
ering of oil vapors from the right cylinder head. The
lubricating pressure is indicated by a pressure gauge on
instrument panel, and a warning lamp alerts the driver
when he oil pressure is too low. Pressure signals are
supplied by a pressure switch and sensor located 1o the
end of engine block longitudinal oil hole. An cil level
sensor, located aside of the oil dipstick, provides input
signal for the illumination of a low ail level warning lamp
onthe instrument panel. The oiltiller cap is located ontop
of the front head.

CY¥L. HEAD
QiL GALLERY

TIMING H
CRANKSHAFT BELT :3;::;:1;“ TIMING PULLEY i
BEARINGS TIGHTENER CAPS BUSHINGS =
1 , 1 o
BHS END DIL PRESS. ROCKER ARM TIMING 5

BEARINGS GAUGE _I RODS J SHAFTS . A VR

| i

! PISTON pms_’g

— f B | s ]
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ENGINE REMOVAL/ Bench disassembly of single engine components s de-

scribed in a separate further chapter.

'NSTAL LATION This procedure is considered as a8 unique and complete
procedure; nevertheless, pans of the procedure can be
The inlormation and flustrations below aliow & rapid used as required.

removal ¢of the complete engine from iis housing in the For further information and details reter to the chapiers
engine compariment, and subsequent re-instafiation. relevant to specific components or groups.

=
:
[
)

e

-
i

A II:;:HW .
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@ ENGINE

REMOVAL

= Remové header tank cap; disconnedt radialer gutiet
sleeve and drain engine coolant in a suitable con-
tainer.

CAUTION:

The anti-freezing mixture used as engine
coolant |s harmful for the paint work: avoid
any contact of ant-freazing mixture with
painted surfaces.

RADIATOR

SLEEVE
Empty the power steering oil tank using a suiiable

syringe.

http://alfalover.dhs.org/164/s7a018.jpg (1 of 2) [2002-02-16 21:37:03]

Paosition vehicie on auls elevaior, block wheels with
suilable safety chocks and apply the parking brake.

- Disconnect battery (- lead.

Remove engine hood (refer to Group 56).

CAUTION:
Protect hood support area with cushioning
material to avold damaging the vehicle

body.

WARNING:
Whenever the engine is still warm, adopt
any pracaution to avold scalds.

Remove the two air conveyors located on sides of

radiator
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ENGINE
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- Disconnect engine atiachment upper link od.

ENGINE
ATTACHMENT

URPER
LINK ROD "\

Lisconnect oll vapors recirculation pipe.
Disconnect idie speed setting pipe.

- Removeclamp and separate duct from imake gharm-
ber.
Disconnect air flowmeler electrical connector.
Release air filter cover clips.
Remove cover-air flow meler-inlake cuct assembly.
Hemove air tilter element.

- Remove air tilter box,
Disconnect electrical connecior and vacuum pipe,
thenremove Cruise Control actuator afterit has been
disconnected from the Cruise Control cable (reter o
Graun D4}

http://alfalover.dhs.org/164/s7a019.jpg (1 of 2) [2002-02-16 21:37:32]

b

s e - OIL YAPORS
% RECIRCULATION
- _ PIPE
SPEED /
SETTING ﬁ By AlIR
FLOWMETER

ELECTRICAL
CONNECTOR

INTAKE AR
pucT

AlR

&IR FILTER
COYER

ATTACHING
CLiPS

AIR FILTER
ELEMENT

it the vehicle is equipped with a vibration damper on
the clutch circuit, detach the damper fixing bracket
from the air filter suppon, and move it aside without
disconnecting the pipes (reler to Group 12).
Remove air tilter suppon.

Q\ i :i\ - J” A T WRCUUM
PR FAT ER1E i
. Ao
L7 eRmsE /Y i
conTRoL” "
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ENGINE

Eea

W

- Disconnect electrical conneclion of engine coolant
level sensor.
- Disconneaci vent pipe and pipes to throttle and heater
from engine cooling haader tank.
- Remgve header tank.
ENGINE COOLANT

LEVEL SENSOR
ELECTRICAL

Disconnedt radiator thermal switch elecincal oon-
nector.

Disconnect elecirical cooling fan elecirical connec-
ter.

http://alfalover.dhs.org/164/s7a0110.jpg (1 of 2) [2002-02-16 21:37:59]

Disconnect A B.S. solenod valves cover, disconnect
multiple connector and ground strip; re-install cover.

A.B.5. S3CLENGID
¥ALVES COYER

RETAINING

GROUND
ETRIP

Disconnect and move solenoid valves group to one
side, without disconnecting rigid lines.

CAUTION:
Take care to prevent damaging the rigid
lines.
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Disconnect engine hood release cable.
Disconnect high voltage cable from Ignition coit.

- Disconnect ignition coil and relays brackel from
upper cross beam and move it to one side.

- HRemove upper cross beam.

Remove radiator together with eiecincal fan and
convayor.

CAUTION:
The alr conditioning system condenser

must not be removed, take care to prevent
damaging its plpes whilst removing the

Vi radiator
812s - 512b
Disconnect radiator supply pipe from thermostat - Only for vehicles equipped with spacers be-
unit. tween engine support frame and bodywork:
Disconnect and remove lower sleawve from radiator, « Remove shims located between radiaior and
and disconnect vent pipe. support frame.
mﬁmm'm - Remove AB.S. solencid valves group bracket

A_B.5. SOLENOQID
YALVES GROUP
BRACKET

http://alfalover.dhs.org/164/s7a0111.jpg (1 of 2) [2002-02-16 21:40:18]
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- On vehicles equipped with Manual Transmis-
sion:
= Disconnect clutch hydraulic control.
«  Remove bracket together with controi Cylinder
without disconnecting pipe.

HYDRAULIC
CONTROL

- Onvehicies equipped with Automatic Transm|s-
sion:
«  Disconnect gil radiator supply and return lines
from aulomatic transmission,
+  Disconnect oil radiater cooling 1an eiectrical
connacior,
Remaove il radiator.

SURRLY

ELECTRICAL
CONNECTOR

“ RETURN
PIPE

QiL RADHATOR

http://alfalover.dhs.org/164/s7a0112.jpg (1 of 2) [2002-02-16 21:40:53]

Disconnect RPM and siroke sensor electrical con-
nectaor.
Cisconnect enging oil minimum level waming lamp
sensor.

AP AND
STROKE
SENSOR
COMNECTOR

ENGINE CHL

. MINIMUM LEVEL
WARNING LAME
SENSOR

Disconnect aternator and air conditioning compres-

sor cables,

~ ALTERNATOR
CONNECTIONS

COMPRESSCH
EEETEQ:H#GHE'TIC



http://alfalover.dhs.org/164/s7a0112.jpg

[ LUUFLING
CONMNECTOR

01-12

http://alfalover.dhs.org/164/s7a0112.jpg (2 of 2) [2002-02-16 21:40:53]



http://alfalover.dhs.org/164/s7a0113.jpg

ENGINE

E=Ea

-  Disconnect engine ‘= mperature sensor.

- Disconnect engine coolant temperature gauge and
warning lamp sensor.
Disconnect ground strip from thermostat unit.

THERMOSTAT

TEMPERATURE GAUGE
AND WARNNG
LANP SENSOR

Mowve front harness apart io clear access o enging.
Disconnect multiple connector from inner side of
bulkhead.

- Disconnect engine siarier harness.

MULTIPLE |
COHNECTCR ‘%}(
%

http://alfalover.dhs.org/164/s7a0113.jpg (1 of 2) [2002-02-16 21:41:10]

W4

- Remove alternator.

ALTERNATOR

Disconnact throttie minimum and maximurm: open-
ing swilch connector.
Remave throttle group cover.

THROTTLE GROUF
COVER

THRGTTLE

=" MIN. AND MAX
AR LRI
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Disconnect accelerator cable.

-  Onvehicles equipped with Automatic Transmis-
slon: disconnect “kick-down” cable.

- ©On “S" Version Yehicles: remove engine throttle
microswitch for S.C.5.

ENGINE
THROTTLE
MICROBWITCH
FOR 8.C.8.

(8 VERSION ONLY)

Disconnect central ground strip.
Disconnect engine il low pressure swilch giectrical
conneactor.

- Disconnect engine oil pressure transmitter.

Misanmmmst eear sreomd sein am Aclinsdar haasf

http://alfalover.dhs.org/164/s7a0114.jpg (1 of 2) [2002-02-16 21:41:32]

On vehlcles equipped with Manuel Transmis-
slon:

« Disconnect back-up lamps switch connector.

= Disconnect speedometer connector.

On “S" Version Vehicles: disconnect gearbox

A
fé//;M e
—_—= PRESSURE

T —j_ﬁ/\() EWITCH

CONNECTOR

BACK-UP
LAMPS S\WITCH

On vehlcies equipped with Automatic Transmis-
slon:
«  Disconnect gear selecior cable.

«  Disconnect speedometer connector.
. Micrnnnoard Asarkay Aa06 A ind 21An

GEAREBOX SWITCH FOR S.C.5.
("5" YERSION OHLY)
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- ENGINE @

Disconnect electroinjectors cables support bracket,
Disconnect electronic injectors connector.

ELECTAGINJECTORS
CONNECTOR

SPEEDOMETER
CONNECTOR

Disconnect constant idle speed setting actuator
connector.

Disconnect ground strips from air intake box.

GROUND

AR INTAKE  STRIPS
80X

WARNING:

During any activity on fuel system compo-
CONSTANT IDLE nents carefully observe the following pre-
SPEED SETTING cautlons:

ACTUATOR - Ensure the workshop Is provided with

the prescribed safety equipment (fire
extinguishers, etc.).

- Disconnect battery (-) lsad.

- Collect fuel drained from the systemin a
sultable container provided with a safety
cap.

- The fuel system could be pressurized:
act with precaution.

- Do not smoke.

Disconnect fuel vapor and Crulse Control pipe from
air inlake box.
Disconnect fuel pressure regulator control pipe.

- Disconnect fuel supply and return pipes.

http://alfalover.dhs.org/164/s7a0115.jpg (1 of 2) [2002-02-16 21:42:04]



http://alfalover.dhs.org/164/s7a0115.jpg

01-15

http://alfalover.dhs.org/164/s7a0115.jpg (2 of 2) [2002-02-16 21:42:04]




http://alfalover.dhs.org/164/s7a0116.jpg

ENGINE
l-ﬁé . 4

FUEL PRESSURE - Place vehicle on suitable jacks and remove fromt
REGULATOR CONTROL

FUEL BUPFLY FUEL RETURMN whaels.

FRONT WHEEL

CRLISE CONTROL PIPE

Remove front andrear fender acting from nght whesl
bay.

Disconnect servo-Drake vacuum pipe.

SERVYO BRAKE

YACUUM FIFE REAR FENDER

http://alfalover.dhs.org/164/s7a0116.jpg (1 of 2) [2002-02-16 21:42:17]
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=g ENGINE m E

- Disconnect timing belt ceniral proteclion cover. - Disconnect right axie shaft.

ke
\

R

= _.f* S

~ TIMING BELT CENTRAL
PROTECTION COVER

Loosen power steering pipes.

ey

p - POWER BTEERING | e
Ci!-uPPLT PPE ’
.% ———|

]

http://alfalover.dhs.org/164/s7a0117.jpg (1 of 2) [2002-02-16 21:42:41]
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ENGINE

W4

Disconnect left axie shaft

Acling inengine compartment, move air condianing
apart and lower it imo engine compartment

http://alfalover.dhs.org/164/s7a0118.jpg (1 of 2) [2002-02-16 21:43:07]
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On vehicles squipped with Manual Transmis-
sion:

» Disconnect gear control rod.

+  Disconnect reactor red.

On vehicles squipped with Automatic Transmis-
slon:
«  Remove oil dipstick and plug opening.
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ENGINE

| =1=

* Disconnect aulomatic transmission mount

damper afler the two support brackeis have
been removed.

w AUTOMATIC TRANIMESION
~ MOUNT DAMFER
CABLES
FUNG
BRACKET HEADER TAHE
o —— ————~ SUPPORT

- Lift vehicle on auto elevator.
Disconnect front section of exhaust pipe and remove
it; remove gaskets.

GASKET

EXHAUST PIPE '%
FRONT SECTION

http://alfalover.dhs.org/164/s7a0119.jpg (1 of 2) [2002-02-16 21:43:22]

Remove rightfront and rear mounts fromtheir attach-
ments

RH. FROMNT MOUNT

Place a hydraulic jack below engine compartment,
then extend jack until it contacts the gearbox.
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ENGINE

- Disconnect and remove engine mount on gearbox
side.

ENGINE MOUNT,
GEARBOX SIDE

Connect hook of a suitable hoist 1o litting brackets.

CAUTION:

m Clear the electric cables from any ¢clamping
device and move them away from engine to
prevent any Interference during engine re-
moval.

http://alfalover.dhs.org/164/s7a0120.jpg (1 of 2) [2002-02-16 21:43:48]

- Lift engine group.

CAUTION:

m At the beglinning of lifting operation check
that all pipes, ducts and glectric wires have
been disconnected from engine

CAUTION:
Pay necessary attention 1o prevent dam-

agestoany component, and In particular to
the power steering box, A.B.5. system rigid
lines and to the air conditioning compres-
sar and condenser.

INSTALLATION

Repeat in reverse crder the removal procedure, taking
into account the following recommendations:

Prepare engine compartment for insertion of engine
group by placing ali electric wires, pipes, efc. so that
they will not interfere during engine installation.
Pay necessary attention when lowering engine into
s compariment to prevent damaging any compo-
nent, and in particular the power steering box, A.B.S.
syslem rigid pipes and the air conditioning compres-
sor and condenser.

CAUTION:
Ensure the right side mounts are properiy

seated In their respective attachment
points.

Following installation, adjust tension of alternator
drive belt, and check proper tension of all the other

B ldm FP el o o e ML e
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ALTERNATOR

COOLANT PUMP
"'“'“F"m“'"“ AND AIR CONDITIONING
PUMP BELT COMPRESSOR BELT

- On installation of air tier, place fiter siement with
screen upside.

http://alfalover.dhs.org/164/s7a0121.jpg (1 of 2) [2002-02-16 21:44:06]

&

s

Sarvice enging cooling system with the prescribed
quantity of coolam (Refer to Group 07)

Service power steering hydraulic system with the
prascribed quaniity of fiuid {Refer 1o Group 23).

Check for proper ievel of ali other fiuids.
Perform all prescribed adjsiments and checks as
stated in Group 00.
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ENGINE

i

ENGINE BENCH OVERHAUL

The instructions in the following paragraphs describe the
complete engine bench overhaul, after the engine has
been removed from the vehicle.

The instructions are divided as follows:

- Engine disassembly and reassembly: removal
{and subsequentinstallation) of the gear box, acces-
sorias, ecc. off the angina, and disassembly of en-
gine into its major groups.

- Disassembly and overhaul of cylinder heads:
complete overhaul of cylinder heads, including even
the smallest items.

Engine block checks and inspactions: complete
overhaul of transmission drive components.

=4

-  Precautionary instructions for the reassambly:

include specific reassembly operations that differ 1o-

tally from disassembly instructions.

M Al the disassembly procedures stated In

1] the following are applicable for engine
reassambly If performed in reverse order,
excepl where speciically stated.

- Electrical components checks and inspections:
checks and inspections of electncal componants
installed in englne compartment.

The following procedures refer to the compilete overhaul
of the complete engine; nevertheless, pars of these pro-
cedures may be used separalely, when necessary for
treaimen of specific tems.

http://alfalover.dhs.org/164/s7a0122.jpg (1 of 2) [2002-02-16 21:44:20]
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ENGINE
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ENGINE DISASSEMBLY AND REAS-
SEMBLY

This paragraph includes:

* R.H. side compongnis removal.

« Gearbox-differential unit separation.

«  Front side components removal.

*  Lubrication system draining.

«  Clitch disk removal {(manual transmission only}.
«  Air collector box removal.

«  Timing bel removal.

«  Cylinder head components removal.

»  Cylindar heads ramoval.

»  Hydraulic balt tighiener removal.

« Enging block compenents remaval.

»  Qil pump disassembly.

»  Cylinder liners and pistons removal.

«  Engine block components removal {continues).
+  Crankshafl removal.

R.H. SIDE COMPONENTS REMOVAL

Remove exhaust manifoids.

Remove exhaust manifold gaskets.

Remaove engine starter heat shield.

Drain oil from gearbox-differential unit.
Disconnec! intermediate shalt from difterentiat.
Remove intermediate shaft suppor.

oL

| INTERMEDIATE
| SHAFT SUPPORT

HEAT
SHIELD

EXHAUST ! INTERMEDIATE
MANIFOLD | SHAFT

e ;:_u;é@@

http://alfalover.dhs.org/164/s7a0123.jpg (1 of 2) [2002-02-16 21:44:46]

MY

7. Remove engine starier

EMGINE STARTER

. 28710332 1. Ibw
’ HMI2to kI N'm

GEARBOX-DIFFERENTIAL UNIT SEPARA-
TION {(MANUAL TRANSMISSION)

Place engine on a suilable work stand
Remove gear selector lever cover,

Remove gear selector lever.

Remove back-up lamps swilch.

Remove the gearbox sensor (“S” version only}.

o cath-o B TS
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ENGINE

e

BACK-UP LAMPS SWITCH

COYER

GEAR \
SELECTOR o

LEVER e,

5 Remove fiywheel cover

- Ei WLES)

http://alfalover.dhs.org/164/s7a0124.jpg (1 of 2) [2002-02-16 21:45:07]

6. Remove gearbox-differentiat unit using a suitable
hydraulic hoist

GEARBOX
DIFFERENTIAL

NOTE: Forcompiete overhaul of manual iransmis-

slon, refer to Group 13.

GEARBOX-DIFFERENTIAL UNIT SEPARA-
TION (AUTOMATIC TRANSMISSICN])

1. Remove ihermostal valve and relevant bracket and
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ENGINE

=

’f \ TH\EHHOETM
VALVE
)

2. Remove fiywheel cover.

3. Remove screws attaching converer to flywheel by
locking engine pulley with a suitable wrench.
e R ‘/ﬁ«}f%;_ S T

I = R o, e
PoRSSEOV Y
R - e T e

A | [ Y T o i R
.f"t::n' ; II'I"JI-F l !l-!;'h::"- ~L | Hx-:"‘a
Ly 15:"' | . - e
b BT R R . :
Il et by
N7 8 TR Voo
S Lty j.j/_w,ﬁ
v ;
Fovp ! lf\“-_--"'{' -
;‘_ﬁw.‘.\a—l‘i e £ J
_":;'!n'.hr?"?""'ravr —‘—-_L B,
S -_h__“_':--._,:'.'-‘ﬂ‘L
CavEyle T ,
: £ B S R &
. 25410314 1, Iba II |
34410 42.5 N-m e ] L
CONVERTER — Ty
ATTACHING a e _d_ﬂ—i-—%\'\‘::':_ ‘Hm
SCREWS == = o
F I||1_|-'IIII|I'| | ] Ea‘x
i ! -I':'.IIII:':'u'.In'u-'- : — S
'|-l'r.'|'|ll'||l,@‘@-h AT N —-
|I|l IL.L"_'b""'\
flm_ o =
=
FLYWHEEL
COVER

4. Remove screws attaching the gearbex 1o engine.
5. Remove gearbox cover and install at its place the
prolection cover 1.820.202.000,

http://alfalover.dhs.org/164/s7a0125.jpg (1 of 2) [2002-02-16 21:45:42]

Hl4

6. Install tool 1.820.200.000, connect it to a suitable
hoist and separate gearbox from engine.

1820, 200,000

GEARBOX
CASE COVER . 2710332 H. lba
e WEto 45 H-m
GEARBOX
ATTACHING
SCREWS

1.620.302.000

1.E20.300.000

(o

NOTE: For complete overhaul of automatic trans-

mission refer to Group 16.
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ENGINE

R4

FRONT SIDE COMPONENTS REMOVAL

1. Remove atternator support.

2. Remove air conditioning compressor support and
alternator drive belt.

3. Remove coolant pump and air conditioning com-
pressor drive belt tightener and relevant suppont;
remove drive belt.

4. Remove RPM and stroke sensor.

BELT
TIGHTENER
SUPPORT

COOLING PUMP
AND AIR

RPMW AHD STROKE
COMDITIONING

SENSOR .
/
&

COMPRESSOR BELT
SUPPORT

http://alfalover.dhs.org/164/s7a0126.jpg (1 of 2) [2002-02-16 21:46:01]

1B=ea
5. Remove power steering pump and support, remove
drive belt.
POWER STEERING

PUMP SUPPORTY

POWER
BTEERING
PUMP
BELT

'Rl For belt tensioning at reassembiy refer 10
P I
COf Group 00.

LUBRICATION SYSTEM DRAINING

WARNING:

Engine oll is harmtul for body skin; reduce
to minimum contact of oll with skin; Incasa
of contact wash the affected parts with
water and soap.

1. Remove filler cap.
o Romnva nil dinetisk
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ENGINE

DIFsTICK

3. Unscrew drain plug and leave oil 1o drain completely
for at least 15 minutes.

WARHNING:

Do not disperse used oil 1o avold environ-
ment pollution; Inquire where used oll Is
safely collected In your area.

4. Unlock and remove oil filter using the properwrench.

= = TS I!‘-"'-ﬂ =
ééﬂziapf .f?ﬁ' A :

CIL FILTER

http://alfalover.dhs.org/164/s7a0127.jpg (1 of 2) [2002-02-16 21:46:15]

Mg

5. Carefully clean drain plug and reinstall on oil sump
with relevant seal.

6. Onlyforvehiclesequippedwithwater-cll heatex-
changer: disconnect engine coolant supply and re-
turn pipes and remove oil filter heat exchanger:
remove fitting.

RETURN
PIFE

EXCHANGER
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i

CLUTCH DISK REMOVAL (MANUAL
TRANSMISSION ONLY)

1. Remove disk pressure plate body.
2. Remove clutch disk.

PRESSURE
PLATE BOOY

NOTE: For further detalls on operation of clutch
and s componants rafar to Groun 12,

http://alfalover.dhs.org/164/s7a0128.jpg (1 of 2) [2002-02-16 21:46:44]

=4

AIR COLLECTOR BOX REMOVAL

NOTE: For further disassambly and checks of
the fuel supply system refer to Group 04.

1. Disconnect spark plug leads and remove distributor
cap.

HMSTRIBUTOR
- CAP

. 2910370 s
dic5N-m

Disconnect fuei vapor and Cruise Conirol pipe.
Disconnect fuel prassure regulator pipe.

Disconnect oil vapors recirculation.
Nizsrannect oil reeircalation nina

noa W
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ENGINE

FUEL PRESSURE
REGULATOR
PIPE

YAPGR ARD
CRUISE CONTROL
PIPE

OiL YAPORS

Remove air collector box.

Remove air supply ducls.

Remove air supply duct packings.

Remoave fuel manilald and alactronic iniecdnme

©® o

http://alfalover.dhs.org/164/s7a0129.jpg (1 of 2) [2002-02-16 21:47:00]

TIMING BELT REMOVAL

1. Remove timing pulley covers.
2. Remove timing belt covers.

bt | Romnuc rahlo aftarhmant kbeasko
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4 LM hydraulic belt tighener arm and lock belt tight-
aner using tool 1.820.053.000.

NOTE: Alignhousing hole 10 hole ontightener body 10
aliow installation of 1ol 1.821.053.000.

5. Loosen the two nuts attaching tightener body o
angine block.

6. Tum hydraulic tightener upwards and lock in position
by tightening bolt loosened at step 5.

http://alfalover.dhs.org/164/s7a0130.jpg (1 of 2) [2002-02-16 21:47:21]

Remove timing belt from toothed puliey on cylinder
heads and remova from crankshaft tror pulley.
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ENGINE

Bs4

L3 For timing belt installation and checks refer 1o
[LLJ} further relevani paragraph.

CYLINDER HEAD COMPONENTS RE-
MOVAL

Remove distribulor rotor arm.

Remove cover.

Remove timing system covers,

Remove gaskat between timing system covers and
cylinder heads.

Remove spark plug seat caps.

Install a suitable tool to allow rotation of engine
crankshafi.

ol o

@ o

(UL T AR B
191511 N-m

DIRING
Heldite

B

TIMING SHAFT SUPPORT

WELLS 0.45 kg {1 tba]

DISTRIBLUTOR
COVER

http://alfalover.dhs.org/164/s7a0131.jpg (1 of 2) [2002-02-16 21:47:56]

4

7. Remove thermostat unit cover and gasket.

8. Remove thermosiat unit body by disconnecling it
from cooling duct of each cylinder head.

NOTE: For thermostat unit disassembly and inspec-

tion refer to Group 07.

8. Remove spark plugs.
10. Remove cover and relevarnt o'ring.

THERMOSTAT

UNIT COYER
. 164 1025 1. tha
. 28 10 M N-m
BECO - GASKET !
Motykots A

THERMOSTAT
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ENGINE

11. Prevent rotation of oil pump drive pulley using tool
1.820.051.000.

12. Unscrew oil pump drive intermediate gear retaining
nut.

13. Remove washer.

14. Remove intermediate gear.

OlL PUMF

WARHER DRIVE PULLEY

INTERMEDIATE
GEAR

CYLINDER HEADS REMOVAL

1. Remove nuts and washers (gight for each head)
attaching cylinder head to engine blogk.

http://alfalover.dhs.org/164/s7a0132.jpg (1 of 2) [2002-02-16 21:48:16]

2. Remowve cylinder heads.

CAUTION:
Take care not to damage engine block
studs during heads removal.

3. Remove gaskets between cylinder heads and en-
gine block,
4. Remove lubrication heoles o'rings (two on each side

of engine block).
CYLINDER HEAD

LUBRICATION

5. Install cylinder liner fixing tool 1.820.004.000 and
relevant additional washers 1.820.052.000.

% 1.820.004 00
}

1.B20.052.000 |

CYLINDER
LIHER 5TC#
ToOL
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ENGINE
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3 For cylinder head installation , refer {o further
LLI) relevant paragraph

HYDRAULIC BELT TIGHTENER REMOVAL

1. Remove retaining ring.

2. Remove hydraulic bett tightener.

3. Withdraw pre-load spring.

For belt tightener overhaul, refer to relevant
paragraph

NOTE:

BELT TKBHTEMER

FRE-LOAD
SPRING

&";@
RETAINING
AING

4. Remove spring cover plate.
5. Remove o'ring.

_l_ Al reassembly, ensure beh tightener is iocked
() with tool 1.820.053.000.

http://alfalover.dhs.org/164/s7a0133.jpg (1 of 2) [2002-02-16 21:48:31]

o

ENGINE BLOCK COMPONENTS REMOVAL

1. Prevent fiywheel rotation using tool 1.820.007.000;
before fixing the tool with relevant screws, note that
toothis propeny aligned 1o tooth of flywheel ring gear.

Remove cooiant pump drive puliey.

Remove crankshaft pulley.

Remove timing belt toothed drive puliey.

Hemove washer,

riemove thrust washer (at reassembiy, the thrust
washer convex side must be faced towards from
covar).

7. Remove engine coolant pump.

8. Remove coolant pump gaske!.

O v a W
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ENGINE

. AR10 6B 1L U
L1003 Nm

COOLANT PUMP

-

CRANKSHAFT

PULLEY {1 £
WASHER Lk,

1 = 1TIN. Iba

.) 238 H-m

8. Unlock work stand and rotate engine group ot 180°.
10. Unscrew all screws fixing oil sump 1o engine block.

http://alfalover.dhs.org/164/s7a0134.jpg (1 of 2) [2002-02-16 21:48:57]

1Ea

11. Remove the complete oll sump and gasket. lf neces-
sary, remove traces of sealing compound from oil
sump and engine block.
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OIL PUMP DISASSEMBLY

1. Remova soction head.

Remove gasket betwesn pump body and suction
head.

Ramovea cover.

Ramove cotter pin.

Remove cover plate.

Remove spring.

Remove oil prassure relie! valve.

Withdraw driven rotor from pump body

Remove inner rotor and shatt from body.

ha

OEND O AW

NOTE: Do not remove inner rofor from shait.

a

SUCTION ROTOR AND —
HEAD SHAFT

COTTER PiM
F/ COYER
SPRING
I

COVER RELIEF
PLATE YALYE

DRIVEN o

ROTONR T

NOTE: Forpump completa averhaul, refer fo oil pump

. T SR SN i T e ep——
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CYLINDER LINERS AND PISTONS RE-
MOVAL

1. Operate on right row of cylinders (1st, 2nd and 3rd

cylinders).

2. Remove tool 1.820.007.000 that prevents rotation of
flywheel.

3. Rotate crankshaft as required 1o gain access to rod
cap attaching screws.

4. Loosen and remove sCrews.

<. Remove rod caps of 151, 2nd and 3rd cylinder.
6. Remove relevant rod bearing haives.

RO CAP
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. Unlock workstand and rotate engine group of 180°.
8.
9.

7

/[alfalover.dhs.org/164/s7a0136.jpg

ENGINE

Remove nut and washer.

Remowve cylinger liner fixing tool 1,820.004.000 and
relevant washers 1.820.052.000 from relevant row
of cylinders.

10. Withdraw all pision-rod groups togetherwith cylinder

1

lingrs from engine block.
1. Remove rod bearing halves.

12. Rotate engine block 180° and act in analkgy on

opposite row of cylinders (4th, Sth and 6th cylinders).
HUT

WASHER

AND LINER

13. Withdraw cylinder liners.

14. Remove o'ring.
15. Withdraw piston rings andoil scraper ring from piston

using a suitable tool.

http

CAUTION:

Operate with precawution 1o avoid acciden-
tal breakage ol piston rings, since they
could be eventually reused

:/lalfalover.dhs.org/164/s7a0136.jpg (1 of 2) [2002-02-16 21:49:36]

96

"Bl At reassembly, locate seal rings 80 that
(CCIf “TOP" marking on rings Is faced upwards.

16. Remove retaining rings fixing gudgeon pin.
17. Remove gudgeon pin and separate piston and rod.

_l- For reassembly refer to cylinder liners, pistons
(LI and rods instaliation paragraph.

]
PISTON ?
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ENGINE
Bsa Hﬁé

ENGINE BLOCK COMPONENTS REMOVAL 5. Slightly tilt engine block and instali tool

{(CONTINUES) 1.820.007.000; lock tool using the relevant fixing
SCraws.
1. Remove front cover. 6. Unscrew screws fixing the fiywheel to crankshaft.
2. Remove hydraulic belt tightener spring retaining
plate.
3. Remove oil ring (for reassembly use inserting tool

1.821.125.000. 1,520.007.000
4. Remove gasket between front cover and engine

7. Remove ool 1.820.007.000.
8. Remove flywheel.

FLYWHEEL

http://alfalover.dhs.org/164/s7a0137.jpg (1 of 2) [2002-02-16 21:49:48]
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NOTE: In case of flywheel grinding observe dimen- CRANKSHAFT REMOVAL
sions shown in the “TECHNICAL CHARAC-

TERISTICS AND SPECIFICATIONS” para- 1. Remove six nuls and screws fixing the front Main
graph. bearing caps.
2. Remove the three front main bearing caps; if re-
L3 At reassembly, before applying locking Guired, used a suitable puller.
——1] compound to screws thread, remove any 3. Remove relevant main bearing half.
trace of old lecking compound.

NOTE: Flywheel can be located in one poshion
only dua to asymmetric spacing of screw
holes.

9. Remove safely washer.

4. Remove rear main bearing cap using pulier consisi-

$4 LOCTITE 270 ing of lever 1.821.006.001 and fork 1.821.006.002.
G 5. Remave relevant main bearing hal.
PLYWH 6. Remo bber pads.
L 3.4 1. 1bs ATTACHING PRI
..) 113N'm SCREW

10. Remove engine oll pressure meter and o'ring.

REAR MAIN
o TR BEARING CAP

http://alfalover.dhs.org/164/s7a0138.jpg (1 of 2) [2002-02-16 21:50:22]
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sa _ ENGINE ﬁ

7. Remove oll ring. CYLINDER HEADS OVERHAUL
8.  Remowe crankshatt.

8.  Remove thrust ring halves. This paragraph includes:

10. Remove main bearing halves from engine block

CYLINDER HEADS DISASSEMBLY:
NOTE: Note reciprocal position in case the parts are +  Preliminary operations.
re-used for reassembly +  Camshaft pulley removal.

+  Timing distributor removal and disassembiy.

Ly For crankshaft installation observe wamings «  Engine upper mount bracket and oil pump pulley re-
L] on relevant paragraph. moval.
» Camshaft and rocker arms shaft removal.
» Valves disassembly.
« Inake manifold removal.

CYLINDER HEADS QVERMAUL:
+  Cylinder head lower plane check.
+  Cylinder head bushings check.
*  Valve seals replacement.
* Clearance between valve guide ard vaive siem.
*  Valve guide replacemant.
+  Valves.
+  Valve seat uming.
«  Valve springs.
w «  Valve cup seats.
«  Rocker arms and rocker arms shati.
;’;ﬁﬂi-'ﬂ «  Camshaft and supporis.
=  Camshaft axial play check.

PRELIMINARY OPERATIONS

NOTE: The disassembly procedures described in
the following are referred to lett cylinder
head (except where specifically stated);
disassembly of right cylinder head I per-
formed in analogy.

1. Lock swinging support 1.820.012.000 in a vice.

2. Install fork 1.820.050.000 and kock it 1o swinging
support.

J. Lower cylinder head onto fork studs.

4. Lock cylinder head with two spacers anc nuts.

£. Remove engine lifting bracket.

http://alfalover.dhs.org/164/s7a0139.jpg (1 of 2) [2002-02-16 21:50:38]
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ENGINE
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ATTACHING NUT 2. Remove the three screws attaching support hub to

ﬁ P4 toothed pulley.

CYLUMDER

HEAD
FORK ' 1.820,050.000
1820.012.000
T 3. Using puller 1.821.123.000 and lorque reactor
1.820.051.000, remove support hub.
CAMSHAFT PULLEY REMOVAL

1. Use torque reactor 1.820.051.00C and remove al-
taching nut.

+,821.123.000

4 Remove seal ring fnom huks
5. Remove toothed pulley .
E. Remove oil ring.

:

)] | nstosean ine _ _
#7 ta 117 N'm ' At reassembly, use inserting tool

] 1.821.126.000.

http://alfalover.dhs.org/164/s7a0140.jpg (1 of 2) [2002-02-16 21:50:51]
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ENGINE
154
oiL RING 2. Remove o'ring.
E PR 3. Remove safety spring.
Moiykote BRZ 4. Remave pin.
5. Remove distributor drive tung.
6. Remove spring washer.
7. Remove the two washers.
8. Remove shatft.
8. Remove washer.
10. Remove shim ring.
11. Remove oil ring.
SEAL
\ RING
SUPPORT
HUB

1821128 000

TIMING DISTRIBUTOR REMOVAL AND DIS-
ASSEMBLY (left cylinder head only)

1. Unscrewthe two attaching nuts and remove distribu-

tor.
. 1310 162 1. Ibs
1ITHle 22 N'm

ENGINEUPPER MOUNT BRACKET AND OIL
PUMP PULLEY REMOVAL (right cylinder
heat only)

1. Remowve camshatt pulley.

2. Unscraw the three nuls and remove engine upper
mount bracket.

3. Using torque reactor 1.820.051.000 remove retain-
ing nut after the safety lock has been litted; remove
washer.

At reassembly install
the distribuior as shown

in figure, in order to 4. Remove pulley complete of drive shatt.
avoid a 180° timing er- 5. Separate puliey and drive shaft.
ror. 5 6. Remove spacer.

7. Remaove oil ring.

http://alfalover.dhs.org/164/s7a0141.jpg (1 of 2) [2002-02-16 21:51:06]
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@ ENGINE

L3 At reassembly, use inserting tool
LI} 1.821.126.000.

URRER MOUNT

ATTACHING NUT
AND WASHER

GEAR
SPACER

ISECD -
Moiyhols BAZ

13.1 ta 163 . Iba
17510221 H'm

QIL RING

http://alfalover.dhs.org/164/s7a0142.jpg (1 of 2) [2002-02-16 21:51:36]

CAMSHAFT AND ROCKER ARMS SHAFT
REMOVAL

1.  Remove camshaft caps.

1 Caps are numbered in sequence (1, 2, 3 and

] 4 onright cylinder row; 5, 6, 7, and 8 on left
cylinder row).

At reassaembly, install caps in the same order.

.'.' 11810 132 A, lbs
1k Hm
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NOTE: I not previously performed, remove timing

distributor.

2. Remove camshatt by lifting rear endfirst, and pulling
i out as shown by the arrows in the figure below.

CAUTION:

Operate with precaution: cams and sup-
ports mating surfaces could be easily dam-
aged.

3. Remove intake side valve cups and relevant valve
clearance adjustment shims,

4. Removeexhausi side valve cups and ralevant rocker
arm rods.

NOTE: Place itemsin sequence orderin casethey are

re-used at reassembly.

NOTE: For valve clearance check and adjustment

ahserve warinas nn ralavant naranranh

http://alfalover.dhs.org/164/s7a0143.jpg (1 of 2) [2002-02-16 21:52:13]

YALYE

CLEARANCE VALVE

5. Remove rocker amm shatt piug.
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4

€. Screw asuitablg tool onto threaded tug of rocker amm
shafl.
7. Gradually withdraw rocker arm shafi.

3 At reassembly, or proper positioning of rocker
Ed} arm shaft follow wamnings in"ROCKER ARM"

paragraph.

8. Remove springs.
8. Remove rocker arms.
10. Remove washers.

http://alfalover.dhs.org/164/s7a0144.jpg (1 of 2) [2002-02-16 21:52:51]

VALVES DISASSEMBLY

1. Inser valve supporting tocl 1.820.011.000 through
lower side of spark plug well, and lock tool

1.820.049.000.
2. Install support tool 1.821.124.000 onto threaded end

of tool 1.820.049.000.

1521, 12%.000

1.520.048.000

e

3. install cone halves disassembiy/reassembly Cage
1.821.122.000 on tool 1.821.058.000.
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ENGINE

4. Posilion tools assembied at previous steps as illus-
trated in figure below.

5. Press lever of tool 1.821.058.000 to contrast resis-
tance of valve springs.
6. Remove intake and exhaust valve cottars.

IHLET VALVE
COTTERS

EXHAUST
YALYE /

7. Remove upper caps.

8. Remove outer springs.

S. Removea inner springs.

10. Remove tools 1.820.049.000, 1.821.124.000 and

1.820.011.000..

http://alfalover.dhs.org/164/s7a0145.jpg (1 of 2) [2002-02-16 21:53:02]

i

11, Withdraw the two valves (intake and exhaust).

NOTE: Proceedin anakogy onthe othercylinder heads

using the same tools.

1.5 24000
UFPER CAF

12. Aemove the oil sealing pads using iool
1.821.018.000.

¥ Al reassentﬂy. use iI‘ISEI"tIh-g 100l
'=I] 1.821.016.000.
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13. Remove lower caps.

DAL FEAL DISC

BFRAING FEAT RiNG

http://alfalover.dhs.org/164/s7a0146.jpg (1 of 2) [2002-02-16 21:53:17]

INTAKE MANIFOLD REMOVAL

1. Remove intake manifold.

2. Remove gasket between manifoid and cylinder
head.

3. N required, ramove engineé off minimum prassune
waming lamp sensor and ralevant o'ring (onty onthe
keft cylinder head).

CYLINDER HEAD LOWER PLANE CHECK

1. Thomoughly clean the cylinder heads plane irom any
frace of old gasket.

2. Visually inspect cylinder head careiully for presence
of cracks, Iraces of overheating, scoring or excessive
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3. Check lower plane flatness and, ¥ excessively dis-
torted, camy-out facing of lower plane.

NOTE: Facing must be carried-out on both heads.

Iy

Max heads lower plane flatness srror
0.05 mm {0.0019 In)

4. After facing, check that head height is above the
minimum allowable value.

CAUTION:
Da not exceed minimum allowable value to
prevent serious engine maifunction.

5. Check that head lower plane surface finish is of
required quality.

—

Minimum allovable heads
helght after facing

A =124.85 to 125.15 mm
(4.915 to 4.927 in)

http://alfalover.dhs.org/164/s7a0147.jpg (1 of 2) [2002-02-16 21:53:30]
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CYLINDER HEAD BUSHINGS CHECK

1. Measure inner diameter *d" of bushings instalied on
Cylindsr heads, and verify that dimension is within
prescribed limits:

A" (Right cylinder head only)

Qil pump drive gear bushing.
“B" (Right cylinder haad only)

Oil pump drive toothed pulley shaft bushing.
“C" Camshaft drive 1oothed pulley hub bushings.

@ "d" bushings Inner diameter
A" 18.000 to 19.021 mm
{0.7480 1o 0.7488 in)
"B" 15.000 1o 19.021 mm
(0.7480 to 0.7488 in)
"cr 32.000 to 32.025 mm
(1.2538 to 1.2608 in)

NOTE: I dimension as measured are not within the
prescribed limits, replace affected bushings
using fool 1.821.129.000 as described in the

following paragraphs.
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16211290040
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R e’e”

Parts of tool 1.821.129.000

1 Reactor block S5 Special washer

2 Cup & Nut {M10x 1.5)

3 Tiered 7 Formed washer

4 Flange 8 Reacior block
REMOVAL OF BUSHING “A"

(For oll pump drive gear)

1. Withdraw oil pump drive gear bushing “A" using the
special washer*5" as a pressure disc, and cup 2" as
a reactor.

http://alfalover.dhs.org/164/s7a0148.jpg (1 of 2) [2002-02-16 21:53:43]

INSERTION OF BUSHING “A”
{For oll pump drive gear)

Insert the @il pump drive gear bushing “A" as follows:

1. Position new bushing.
Insert tie-rod “3" compieie of nut 6" and special
washer “5" (acting as a pressure disc).

3. Inser reactorblock "1” on opposite end of tie-rod and
complete bushing instaliation.

REAMING OF BUSHING “A”
{For oll pump drive gear)

1. Afierinstaliation, ream bushing A" 10 the prescribed
dimension using drive tool 1.820.115.000 and a



http://alfalover.dhs.org/164/s7a0148.jpg
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Qj ON pump drive gear hub bushing inner
diameter (reaming)

19.000 10 19.021 mm
(0.7480 to 0.7488 In)

ENGINE m g‘

REMOVAL OF BUSHING “B"
{For oll pump drive toothed pulley shatt)

1. Withdraw oll pump drive toothed puliey shaft bushing
“B" using the special washer “5" as a pressure disc,
and cup "2" as a reactor.

LR LA RN
—

=

I

http://alfalover.dhs.org/164/s7a0149.jpg (1 of 2) [2002-02-16 21:53:55]

INSERTION OF BUSHING “B™
(For ofl pump drive toothed pulley shatt)

1. Inser oil pump drive toothed pulley shatt bushing
using block 1" as a pressure tool, and flange "4 as

a roasdar
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ENGINE

REAMING OF BUSHING "B"
(For oil pump drive toothed pulley shaft}

1. Afterinstaliation, ream bushing “B” to the prescribed
dimension using drive ool 1.8620.115.000 and a
suitable reamer (19 mm, H7).

@ Oll pump drive gear hub bushing inner
dlameter (reaming}

19.000 1o 19.021 mm
{0.7480 to 0.7488 In)

http://alfalover.dhs.org/164/s7a0150.jpg (1 of 2) [2002-02-16 21:54:13]

| —1=1
(I - RRLE. .
4] 1.830.115.000
REMOVAL OF BUSHINGS “C”

(For camshatt drive tocthed puliey hub}

1. Withdraw camshatt drive toothed puliey hub bush-
ings “C" using flange “4™ as a pressure disc, and cup
2" as a reactor.
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INSERTION OF BUSHINGS “C”
(For camsha drive toothed puliey hub)

Insert the camshaft drive foothed pulley hub bushings
*C" as follows:

2

http://alfalover.dhs.org/164/s7a0151.jpg (1 of 2) [2002-02-16 21:54:32]

install adiacent camshaft cover and lock i with two
nuts.

Start rear bushing "Cp" identified by lower thickness,.
undil it is sufficiently centered into its seating.

Insert bushing “Cp” using block “1” as a pressure
block, and block “8” as a reactor.

Proceed in analogy to insert bushing “Ca”™, but using
block “1° in reversed position.

i &

VALVE SEATS REPLACEMENT

Ramove wom valve seals using a suitable tool as indi-
cated in figure below; procead as follows:

1.  Install on mandrel the kock ring and iap selected to fit
diamater ¢of valve seat to be removed.

2. Insert the assembly prepared at siep 1. above ino
valve guide until tap contacts against the vatve seal.

3. Thread valve seal acling with a suitable wrench on
mandral haad, uniil the ring touches the valve seat
plane; then unscrew 1/2 tum.

4. Withdraw the valve seat while beating on mandrel
end protruding from cylinder head.
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5. Check that diameter of valve seal housing “A" is
within prascribed limits.

Qﬁ “A" valve seat housing diameter

intake |45.000 10 45.025 mm
{(1.7716 to 1.7726 In)

Normal
exhaust|39.000 1o 385.025 mm
{1.5354 10 1.5364 In)|
intake |45.300 to 45.325 mm
{1.7835 10 1.7844 In)|
Oversized

exhaust [39.300 to 39.325 mm
(1.5472 1o 1.5482 in)|

=

Heal head o temperature of abouwt 100°C (212°F).

g. Install and lock on mandrel a lock ring selecled 1o fit
diameter of valve seat to be installed.

g. Insent assembly prepared at step 8. above until the
lock ring contacls against valve seat.

10. Insertvalve seat by beating on mandrel end prefrud-

ing from cylinder head.

=

& Checkthal outer diameler of replacemen valve seal
*B" is within prescribed limits.

Qj *B" vaive seat outer dlameter

Intake |45.065 1o 45.100 mm
{1.7742 to 1.7756 In)

Normal
exhaust| 39.065 to 29.100 mm
(1.5380 to 1.5393 In)
intake |45.365 to 45.400 mm|
(1.7880 1o 1.7874 In)
Oversized

exhaust| 35.300 to 39.325 mm
1 RAQR 1~ 1 KE12 In

http://alfalover.dhs.org/164/s7a0152.jpg (1 of 2) [2002-02-16 21:54:50]
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CLEARANCE BETWEEN VALVE GUIDE
AND VALVE STEM '

1. Measure inner diameter “d” of vaive guide and check
dimension is within prescribed limits.

@ ~d" vaive guide inner diameter
intake and $.000 to 9.015 mm
exhaust (0.3543 1o 0.3549 In)

2. Measure diameter of vaive slem in at ieast three
ditferent locations 90° apar from each other.

MICROMETER

http://alfalover.dhs.org/164/s7a0153.jpg (1 of 2) [2002-02-16 21:55:17]

W4

3. Cakulate clearance by subtracling the maximum
stem dimension from inner diameter of valve guide;
replace items if clearance is not within prescribed
limits.

m Clearance batween valve stem and
valve guide

intake 0.013 to 0.043 mm

{0.0005 to 0.0017 In)

exhaust 0.045 10 0.075 mm

{0.0018 to 0.0028 In)

VALVE GUIDE REPLACEMENT

1. Visually check the valve guides for absence of nicks,
scoring, distortion or displacement from onginal
position of installation.

2. W necessary, withdraw valve guide using pulier
1.821.005.000.

3. Measure diameter ol vaive guide seat and outer
diameter of the new valve guide; the installation
interdarence must be within prescribed tolarances.
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Valve guide seal diameder

intake and 13.990 to 14.018 mm

4. Insent new valve guides using the special insering
tools 1hat ensure the correct protrusion values are

exhaust {0.5507 to 0.5519 In)
‘;Zj Valve guide outer dlameter
intake 14.033 to 14.044 mm

(0.5525 to 0.5529 In)

exhaust 14.048 to 14.059 mm
{0.5531 t0 0.5535 In}

Interference batween valve guide
and valve guide seat

intake 0.015 10 0.054 mm
(0.006 to 0.0021 In)

exhaust 0.030 to 0.068 mm
{0.0011 to D.0027 In)

obtained.
p—st Valve guide "S” protrusion
Intake and 10.2 to 10.6 mm
exhaust (0.40 to 0.42 in)

http://alfalover.dhs.org/164/s7a0154.jpg (1 of 2) [2002-02-16 21:55:40]
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YALYVE

& Ream lbe new valve guides (inlake and exhaust) by
means of a reamer (dia. 8 mm, H7) ta bring holes to
the prescribed diameter.

@ Vaive guide Inner diameter
intake and 9.000 to $.015 mm
axhaust {0.3543 t0 0.3549 In)

YALVYE




http://alfalover.dhs.org/164/s7a0154.jpg

b e

01 -54

http://alfalover.dhs.org/164/s7a0154.jpg (2 of 2) [2002-02-16 21:55:40]




http://alfalover.dhs.org/164/s7a0155.jpg

ENGINE

®=a

YALVES

1. Check valves for absence of nicks, burnings and
noticeable traces of scoring with corresponding
seating or cylinder heads; replace valves if neces-
sary.

2. M valves are in good condition proceed to dimen-
sianal check of stem and head diameters; verity the
diameters are within prescribed limits.

Qj "A" valve stem diameter
intake 8.972 to B.987T mm
{0.3532 10 0.3538 In)
exhaust 8.940 to B.955 mm
{0.3520 10 0.3525 in)
@ “B" valve head diameter
intake 43.850 to 44.000 mm
(1.7264 10 1.7322 In)
exhaust (*) 38.500 to 38.700 mm
{1.5157 t01.5236 In)

("} tor LIVIA type valves: 34,45 15 38,50 mm
{157 19 1.51% in)

NOTE:

tan of errlinAa and Ahask vahua slacromess

http://alfalover.dhs.org/164/s7a0155.jpg (1 of 2) [2002-02-16 21:56:00]

if vaives are “burned”, check proper opera-

o

The turning of valve seats that do not require replacement
is useful to remove all minor defects present on working
surfaces; however, before carrying-out tuming, ascenain
that sufficient stock is available.

VALVE SEAT TURNING

1. K necessary, camy-out valve seating tuming by
means of suitable tools.

NOTE: Taper “C" can be obtained by positioning
the hand lathe tool to an angle of 45°.

f
| f_\ ‘ Intake and exhaust valve seat taper

*C" =90° + 20°

SEAT

2. Smear the mating surlaces of valves and relevamn
seats with abrasive paste (SIPAL-AREXSONS Car-
bosilicum for vaives).

3. Lubricate valve stem with engine oil.

4. Fix inner surface of valve head to the suction cup of
a pneumatic lap.

E Imear isahia im ralmosset moistn el e sd ardnadine
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€. After grinding, thoroughly clean both valves and
relevant seats. Inner spring
apring mm N {Ibs)
length (in}
SIPAL AREXONS Carbosliicium
for vaives with valve 305 126 10 130
closed {1.20} (28.3 10 26.2)
PHEUMATIC LAF
FOR VALYES AND with valve 21.5 222 to 2
YALVESEATS open (0.84) | (49.9to 51.9)
OUTER
SPRING
g n
VALVE SPRINGS i e
1. Check that length of Yfree” springs is within pre-
scribed limits. The terminal planes must be paralielto
each other and perpendicular to spring axis (max. E.h
ermor 2°),
2. Check with a dynamometer that characteristic data
of springs are within prescribed limits. INNER
8P RING
jeesind Free spring length VALVE CUP SEATS
outer spring La 44.6 mm
(1.75 In) INTAKE SIDE
inner spring Lb 44.1 mm 1. Check that cuter surtaces ot vaive cups, and upper
{(1.73 In) plane onwhich the cams work, are free of any traces
of seizing, nicks or abnormal wear. In case the cups
are still serviceable proceed to the dimensional
Outer spring
check.
spring mm N (Ibs) 2. Check valve cup seats diameter is within prescribed
length (In) fimits.
with valve 32.5 243 to 252 @ Intake valve cup seat dlameter
closed {(1.28) | (54.6t0 56.6)
with valve 23.5 470 1o 488 A ; ﬁﬂ;ﬁ :;E?:: fnl;.lm
oban {0.92) | {105.610 108.7) ’ )

http://alfalover.dhs.org/164/s7a0156.jpg (1 of 2) [2002-02-16 21:56:23]
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ENGINE

INTAKE VALVE
CLP SEAY

REAMING
DiAL GAUGE

3. Check valve cups outer diameter is within prescribed
limits.

@ Intake valve cup diameter

B = 34,973 to 34.989 mm
{1.3769 101.3775 In)

GRS S e B
N
MICACMETER
._\M‘

G AKE
VELVE CUP

VALVE CUP SEATS

EXHAUST SIDE

1. Check that outer suniace of valve cups. and upper
plane on which the cams work are frea of any traces
of seizing, nicks or abnormal wear. In casethe cups

are =i’ serviceable proceed 10 the dimensional
chec:

http://alfalover.dhs.org/164/s7a0157.jpg (1 of 2) [2002-02-16 21:56:49]

W4

2. Chack valve cup seats diameter is within prescribed
limils.

@ Exhaust valve cup seal dlameter

C = 22.000 to 22.021 mm
{0.8661 to 0.8670 in)

3. Check valve cups outer diameler is within prescribed
limits.

Qj Exhaust valve cup dlameter

D =21.971 10 21.989 mm
{0.8650 to 0.8657 In)

NOTE: K dimension of cups are not within pre-

scribed limits, the engine will produce
excessive noise.
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ENGINE

i

ROCKER ARMS AND ROCKER ARMS
SHAFT

1. Check rocker arms inner diameter is within pre-
scribed limits.

@ Rocker arm inner bore diameter

16.016 10 16.034 mm (0.6305 10 0.6312 In)

2. Check rocker arms shaft diameter is within pre-
scribed limits.

@ Rocker arm shaft diameter
5.9688 1016.000 mm (0.6294 to 0.6299 In)

http://alfalover.dhs.org/164/s7a0158.jpg (1 of 2) [2002-02-16 21:57:29]
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CAMSHAFTS AND SUPPORTS
1. Install caps following identification numbers and di-

rection shown by the armow on the caps; torque
lubricated nuts 10 the prescribed value.

VPPE
Hoadd

HP Py
®D© ®

2. Check diameter of camshatt suppons is within pre-
scriad limits.

3. Check maximum width “L" of shoulder is within
prescribed limits.

@ Camshaft support diameter
27.000 to 27.033 mm (1.0630 to 1.0643 In)

S Support shoulder width "L"

26.851 10 26.940 mm (1.0571 tc 1.0606 In)

3 11410123 1 ibe
.) L 18 te 18 Nm
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4. Carefully check the cams and camshaft working
surfaces are free of scoring, traces of binding or
overhealing, and abnormal wear.

5. Check jounals diameter “A" Is within prescribed
limits.

6. Check cams height is above minimum allowable
dimension.

7. Check cam shoulder length “B” is within prascribed
limits.

8. Check maximum eccentricity between journals does
not excead prascribed limit.

MICROMETER

_@ Camshaft journal diameter

A = 26.949 to 26.970 mm
(1.06810 101.0618 in)
I II Cams minimum height
CAMSHAFT AXIAL PLAY CHECK
intake 9.1 mm (0.36 in} {*)
1. Position camshafis.
Exhaust 6.4 mm (0.25 in) 2. Install caps following identification numbers and di-

rection shown by the arow on the caps; torque
lubricated nuts 11.810 13.2 1 Ib (16 10 18 Nm).
3. Apply a centesimal dial gauge and measure axial
H Shoulder length play “G" of camshatts; verify the play is within pre-
: seribed limits.

(") for "5" version: 10.1 mm (0.40 In)

B = 27.000 to 27.052 mm
(1.0630 10 1.0650 tn)

% Max eccentricity between = Camshafis axial play
camshaft journals
G = 0.060 to 0.201 mm
0.03mm (0.0012 In) (0.0023 10 0.0079 in)

http://alfalover.dhs.org/164/s7a0159.jpg (1 of 2) [2002-02-16 21:57:49]
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NOTE: A camshaft, whenworn orwith dimenslons

out of prescribed limits, will cause a varl-
atlon of the correct valve clearance, abnor-
mal and noisy engine operation.

F gr ] ENGINE BLOCK CHECKS AND
; \ INSPECTIONS

\
g@ &6) @/ This paragraph inciudes:

CENTESIMA:
AL GAUGE

Fiston cooling oil spraying vaives

Main and rod bearing halves - Thrust nings
Crankshaft.

Main journal caps.

Cylinder liners.

Fistons and gudgeon pins.

Pistons rings and oil scraper rings.

Rods.

Weight diference check between singie pisions and
rods.

Flywheel ring gear replacement.

CAMSHAFT . CAMSHAFT PISTON COOQOLING OIL SPRAYING VALVES

7 CAP

http://alfalover.dhs.org/164/s7a0160.jpg (1 of 2) [2002-02-16 21:58:03]

The engine block is provided with six oil spraying
valves (pointed out by arrows in the figure) directly
fed by the main journals.

The task of these ol spraying valves is to cool and
lubricate the pistons and the relevant piston gudg-
2ons.

Carefully clean the spraying valves and check they
are not damaged or choked

Using a compressed air jet, check that the cooling
valves open at the prescribed pressure.
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Qil spraying valve opening pressure

2.510.25 bar

MAIN AND ROD BEARING

THRUST RINGS

1. Clean main and rod bearing halves and visually
check for scoring and traces of binding. Replace all
bearing halves if traces of wear arg detected .

NOTE: Coupling belween maln and blg end bear-
Ing halves, and crankshaft must be carried-
out by matching parts of the same dimen-
sional class identitied by dots of the sama
color, RED or BLUE, located on bearing half
side and on the relevant crankshaft maln

journal,

2. Check with a micrometer the thickness of bearing
halves, and compare measured dimension with val-

ues shown in table.

HALVES

http://alfalover.dhs.org/164/s7a0161.jpg (1 of 2) [2002-02-16 21:58:31]

M4

Class | Main half-bearing thickness
Green 1.8420 to 1.8465 mm
{0.07252 tec 0.0727 in)
Blue 1.8375 to 1.8420 mm
{0.07234 10 0.07252 in)
Red 1.8330 to 1.8375 mm
{0.07216 t0 D.07234 In)
Class | Big end half-bearing thlcknessr
Red 1.17370 10 1.745 mm
(0.05839 to D.0687 In}
Blue 1.741 to 1.749 mm

{0.06854 10 0.065886 In)

MICAOMETER BEARING
HALF
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ENGINE

3. Check thickness of thrust rings is within prescribed
limits.

— Thrust ring halves thickness

2.310 to 2,360 mm (0.0909 to 0.0923 In)

MICRAONETER

“ THRUST RING

HALF

CRANKSHAFT
MAIN JOURNALS AND ROD JOURNALS

1. Check main and rod journals work suraces for
absence wear, nicks, fraces of seizing or overheat-

ing.

NOTE: The nltring treatment carryed-out on the
crankshaft does not allow any grinding
aperation; replace crankshaft In case of
excessive wear.

http://alfalover.dhs.org/164/s7a0162.jpg (1 of 2) [2002-02-16 21:59:03]

ED

2. Place crankshaft on bench and dead center and

measure diameter of main and rod joumals. Com-
pare measured dimension with the prescribed di-
mension.

NOTE: The crankshaft journals are divided Into
two classes and ara identifled by RED and
BLUE dois forthe red journals and GREEN-
BLUE or RED dots for maln journals, ac-
cording to tha operational tolerances.

%) | Main journal diameter
Green 59.961 to 59.967 mm
{2.3607 to 2.3609 in)
Biue 59967 10 59.973 mm

{2.2608 to 2.3611 In)

Aed 5997310 59.979 mm
(2.3611 to 2.3614 In)

@ Rod Journal diameter

Red §1.990 to 52.000 mm
{2.0468 to 2.0472 In)

Lt biue 51.980 to 51.990 mm
(2.0465 to 2.0468 in)




http://alfalover.dhs.org/164/s7a0162.jpg

0t-62

http://alfalover.dhs.org/164/s7a0162.jpg (2 of 2) [2002-02-16 21:59:03]




http://alfalover.dhs.org/164/s7a0163.jpg

ENGINE
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MAIN JOURMAL

ROD JOURMAL

3. Check ovalization of main and rod journals is within
prescribed limits.

©

Main and rod journals
max ovalization error

A-B = 0.004 mm {0.0002 in)

http://alfalover.dhs.org/164/s7a0163.jpg (1 of 2) [2002-02-16 21:59:57]

4

4. Check taper of main and rod journals is within pre-
scribed limits.

A

Main and rod journals max taper error

C-D = 0.010 mm (0.0004 in)

C

e ———

5. Check eccentricity of central main journal and froni
and rear main joumnals is within prescribed limits.

&

Main journals max eccentriclty error

C- D = 0.040 mm (D.0D16 In)

6. Check paraliglism between main and rod jourmnals
generatrix.
T o= il

/|

[ FESS—

Max parallelism error hetween
maln and rod journals

0.015 mm (0.0006 In)

7. Check length “C” of 1ail jopumnal is within prescribed
limits.

Tall journal length

‘.il‘_*I

C = 31.300 to 31.335 mm
{1.2323 101.2337 In)

8. Check shitting of crankshatt centerline with respect
to main journals centerline is within prescribed limits
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Crank centerline max shifting to main
journals centerline

0.3 mm (0.0118 in)

CRANKSHAFT

CLEANING OF LUBRICATION GROOVES

1. Remove oil groove plugs using a drill; clean oil
grooves from any bumrs of previous staking.

DHAILL PLUGS

CRANKSHAFT

R

Thoroughly clean jubrication grooves using warm
petrol, then dry with compressed air.

3, Apply prescribed sealing compound (LOCTITE 270
Green) 1o new plugs, then insert plugs in the lubrica-

http://alfalover.dhs.org/164/s7a0164.jpg (1 of 2) [2002-02-16 22:00:17]

=7

INSERT O
TOOL

4. Siake plugs using 100l 1.820.056.00C

T.EZ0.05%. U0

MAIN JOURNAL CAPS

1. Installmain journal caps in the position and direction
identified by numbering on the cap itself.

2. Torgue lubricated nuts to the prescribed value and
measure diameter of main bearings with a centesi-
mal dial gauge; check diameter is within prescribed
limits.

%,

Main bearlngs dlameter

63.657 10 63.676 mm

12 BNAR? tn 2 ENAG Ind



http://alfalover.dhs.org/164/s7a0164.jpg

1 N W R R Rt BEF T

tion groove orifices using a suitable fool.

01 -84

http://alfalover.dhs.org/164/s7a0164.jpg (2 of 2) [2002-02-16 22:00:17]



http://alfalover.dhs.org/164/s7a0165.jpg

ENGINE

=4

62 ta 68.4 1. lba
) 8410627 N'm

CENTESIMAL
DAL GAUGE

3. Check length of tail bearing shoulder is within pre-
scribed limits.

=

Taii bearing shoulder length

26.45 1o 26.50 mm
{(1.0413 o 1.0433 In)

http://alfalover.dhs.org/164/s7a0165.jpg (1 of 2) [2002-02-16 22:00:43]
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CYLINDER LINERS
1. Note cylinder liner class.

NOTE: Cylinder liners are seiected according to
their Inner diameter, and are divided in
categories A, B and C. The categorles are
identified with BLUE, PINK or GREEN dots

on the ocuter surface,

2. Using a reamer applied 1o a centesimal dial gauge,
measure inner diameter o f cylinder liners on 120°
of the upperand lower median circumferences inside
of the “dimensional check zone" shown in tigure
below.

3. Check inner diameter, taper and ovalization are
wilhin prescribed limits.

@ Diameter  (d)

Class A (blue)}

82.8851052.954 mm
(3.6608 to 3.6612 in)

Class B (pink} 9299510 53.004 mm

(3.6612 10 3.6616 In)

93.00510 93.014
(3.6616 to 3.6620 in)

Class C (green)

]
| _\. | Max taper (M-N)
DI
0.01 mm {0.0004 in)
O Max ovallzation (X-Y)

0.01 mm (0.0004 In)

H = dimensional check zone
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ENGINE

T AT @ Outer diameter (d )

: ﬂ } Class A (blue) | 92.925to 92.935 mm

m {3.6584 10 3.6588 In)
26 mm 0.4 In.

fin.

Class B (pink} | 92.93510 92.945 mm
{3.6588 to 3.6592 In)

T Y

H

Class C (green) | 92.8945 t0 92.955 mm
(3.6592 to 3.6596 in)

REAMER
GALGE

MICROMETER

T4 mm-088 mm

CYLNDER
LINER

PISTONS AND GUDGEON PINS
1. Check pislons class.

NOTE: As for the cylinder liners, plstons are di-
vided in three classes according to manu-
facturing tolerances. These classes, identi-
fied by the letters A, B and C, are differentl- -
ated by BLUE, PINK and GREEN dots on | o Checkgudgeon pinclass.
piston ceiling.

NOTE: The gudgeon pins and relevant mating

2. Check piston ouler diameler is within prescribed holes on the piston are divided Into two
limits. classes according to the manutacturing
tolerances. These classes are |dentified
NOTE: Pistondlameter must be measured perpen- with BLACK or WHITE dots an the Inner
dicularly to the gudgeon pin hole, and 14 surface of pins and on the outer surface of

mm (0.55 In } In from lower edae of skirl. piston hub.

http://alfalover.dhs.org/164/s7a0166.jpg (1 of 2) [2002-02-16 22:01:07]
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4. Measure with a micrometer the gudgeon pin outer PISTON RINGS AND OIL SCRAPER RINGS
diameter is within prescribed limits.

1. Check thickness “S" of piston rings and of oil scraper
@ Gudgeon pin outar diameter rings is within prascribed limits.
hl&:k 21.9‘9" to 21 .99? mm I"_hl ne Th[cknnss
(05059 10 0.5030 In) 15t piston 1.478 to1.490 mm
white 21.997 to 22.000 mm ring {0.0581 to 0.0586 In)
(0.8660 to D.BEG1 In) 2nd piston 1.478 to 1.490 mm
ring (0.0581 to 0.0586 In)
Oil scraper 3.476 10 3.450 mm
ring (0.1369 10 0.1374 In)

5. Measure with a reamer gauge the pision hole for

gudgeon pin is within prescribed limils. £. Insert pision nings inside cylinder liner and check

dimension of gap “L" with a feeler gauge.

@ Gudgeon pin hole diameter
s “L" Gap
black 22.003 to 22.006 mm 1st piston 0.40 to 0.65 mm
{0.8663 to 0.85664 In} ring {0.016 10 0.025 in)
e 22,006 to 22.009 mm 2nd piston 0.40 t0 0.65 mm
(0.8664 1o 0.8655 In) ring (0.016 10 0.026 in)
Oil scraper 0.30 to 0.60 mm
ring {0.012 tc 0.023 In}
FEELER
o GAUGE
PISTON
CYLUNDER
LINER

http://alfalover.dhs.org/164/s7a0167.jpg (1 of 2) [2002-02-16 22:01:43]
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W

5
6.

7.

"'"J r Axial play between oll
rings and seatings
1st piston 0.035 10 0.067 mm
ring {0.0014 10 0.0026 In)
2nd pistan 0.035 te 0.067 mm
ring {0.0014 to 0.0026 In)
Oil scraper 0.025 to D.057 mm
ring (0.0010 to D0.0022 In}

ENGINE

Lubricate piston rings with ciean anging oil.

Insent clips and o¢il scraper ring in their relevant
seating on third pision groove, observing that clips
junction is located at 180° from piston ring gap.
inser second piston ring in second piston groove.
Insert first piston ring in first piston groove.

_l_ Al reagsembly, locate rings so that TOP mark-
II

ing stenciled on nings is faced upwards.

Measure play between piston rings, oil scraper ring
and seating on piston using a feeler gauge.

PIZTOM

http://alfalover.dhs.org/164/s7a0168.jpg (1 of 2) [2002-02-16 22:02:07]
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RODS

j

2.

Visually check rods for evidence of cracks, scoring
and excessive wear.

Using a reamer and centesimal dial gauge, measure
diameter of rod small end bushing is within pre-
scribed limits.

%,

Aod small end bushing hole diameter

22.00510 22.015 mm (0.8663 to 0.BB6T In)

Install rod caps, torque iubricaied screws fo pre-
scribed value.

Measura diameteras described at step 2. above and
check it is within prescribed limits.

Rod big end inner diameter

Z

55.511 to 55.524 mm ({2.1855 to 2,1860 II!'IJI

DiaL

37,4 1o 435 M. 1ba
S53d41c 58 M-m

REAMER

GAUGE |
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1L -

b

4. Check rods perpendicularity using a surface plaie as 4. Weigh pistons and check the weight difference is

show in the llustration.

within prescribed limits.

NOTE: If rod parpendicularity is nof appropriate,
replace rod to prevent abnormal loads

Weight difference between pistons
<4 grams (0.15 0z.)

during engine operation, and consequent
abnormal wear of piston and rod.

Weight rods (complete of caps, bearing halves and
screws) and check the weight diference is within
prescriad limits.

Welght difference between rods
< 2 grams (0.07 oz}

WEIGHT DIFFERENCE CHECK BETWEEN
SINGLE PISTONS AND RODS

1. Select matched gudgeon pins and pistons according
fothe colored dot (having the same colordol, WHITE
or BLACK).

The dot is located on outer surface of hub and on
inner surface of pin,

NOTE: Whenever the parts are re-used, ensure the
work surfaces are free of any scratches, in
particular the gudgeon pin seat.

2. Insert gudgeon pin into piston ensuring the proper
class, WHITE or BLACK, has been selected.

3. Lock gudgeon pins using relevant retaining rings,
and install piston rings and oil scraper ring.

http://alfalover.dhs.org/164/s7a0169.jpg (1 of 2) [2002-02-16 22:02:27]

To restore correct weight, remove excess metal from
poinls A and B shown in the illustration.
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ENGINE
FLYWHEEL RING GEAR REPLACEMENT «  Hydraulic belt tightener overhaut
«  Cylinder heads installation

1. Inspect flywheel ring gear and, if required, replace it «  Timing belt installation and engine timing check

as follows. «  Engine mount bracket elastic bushing replacement
2. Remove old ring gear using a hydraulic press. +  Cylinder compression test
3. Thoroughly clean mating surfaces of new ring gear

and of flywheel. 'Rl For reassembly, carry-out in reverse order

4. Pre-heatuniformly the new ring geario 120 1o 140°C
{248 1o 2B84°F) and fit it on engine flywheel.

5. Lel the parts cool down 1o ambient temperature; do
not force cooling of the parts.

|| the disassembly procedure steps, with the

exception of wamings stated in the follow-
Ing.

VALVES LEAKAGE TEST

Aner installing the cone halves, check valve ieakage as

- 12010 140G .
E e follows:
1. Screw down spark-plugs in their seats.

RING ENGIME
GEAR FLYWHEEEL

WARNINGS FOR REASSEMBLY

This paragraph includes:

* Valves leakage check

+  Correct positioning of rocker arms shaft

+  Valve clearance check and adjustment

«  Crankshaft installation

+  Crankshaft axial play check

«  Rear cil seal installation

«  Cylinder liners, pistons and rods instaliation
Qil pump checks and inspections

http://alfalover.dhs.org/164/s7a0170.jpg (1 of 2) [2002-02-16 22:02:46]

Pour enough petrol in a combustion chamber s as
1o cover the valve heads.

Blow low-pressure air in the intake and exhaust ports
and check that no bubbles come 1o the surface of
petrol; otherwise make sure of the comect assembly
and, if necessary, grind the valves seats again.

™. LOW PRESSURE
AR
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T ENGINE ? a

CORRECT POSITIONING OF ROCKER VALVE CLEARANCE CHECK AND ADJUST-
ARMS SHAFT MENT

1. Afterinstallation olwashers, rocker arms and springs INTAKE VALVES CLEARANCE CHECK
has been completed, rotate shaft io align marks “A*
to holes "B” and allow the passage of ¢ylinder head Afler installation of camshaff check intake vaives clear-
support studs. ance as follows:

1. Temporarily install timing system drive toothed pul-
ley hub.

2. Using tool 1.820.051.000 for rotation of camshaft
and feeler gauge 1.825.018.000 check clearance
“Ga” between cams heel radius and valve cups Is
within prescribed limits; otherwise, replace intake
valve caps with another having the reguired thick-
ness.

-','J f Valve clearance Intake side

Ga = 0.475 to 0.500 mm
{0.0187 1o 0.0197 in}

2. Use pin *C" (dia. 12 mm - 0.47 in} to ensure proper
alignment has been obtained.

18250168000

Vi [
T AR08 000 [ "} .
\
W

ROCKER ARM
SHAFT

N4 rzh
«‘Q'j.,
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Hflé ENGINE

1.E25.018.000

Sz
\"@ el

INTAKE VALVES CLEARANCE ADJUSTMENT

1. Remowve camshafl caps.

2. Remove camshafl,

3. Remove valve cups and valve clearance adjusiment
caps.

4. Measure thickness of caps with dial gauge
1.827.002.000 then, for difference with respect 1o
dimension previously measured, selest among parts
ofset1.820.150.0001he caps of thickness suilable fo
restore cormect valve clearance.

http://alfalover.dhs.org/164/s7a0172.jpg (1 of 2) [2002-02-16 22:05:50]

B4

Reinstall caps, camshatt and cups; torque camshaft
cap nuisto 11.8t013.2ft Ib (161018 Nm) and check
valve clearance is within prescribed limits.

1.E20.150.000

"--.L"’.‘

g

CAP

EXHAUST VALVES CLEARANCE CHECK AND AD-
JUSTMENT

1.

Temporarily instali timing system drive loothed pul-
ley hub.

Using tool 1.620.051.000, rofate camshaft until the
feeler gauge can be insened between cams heel
radius and respective cups.

Record values obtained on each valve and compars
with prescribed values.
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ENGINE

gl =1

4. If necessary, acl on inlermediate ‘=ver of ool
1.822.016.000 and loosen locknut fixing the adjust-
ment screw.

5. Using the same fool, act on adjustment screw until
the prescribed clearance is obtained.

6. Lock ipcknut and re-check valves clearance.

L
i

Valve clearance exhaust side

Ga=0.225100.250 mm
{0.0088 tc D.DO9B In)

10916 13N lbe
4.8 1e 1T.TN-m

AGJUSTMEMNT
SCREW
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HB4

1. Seat main bearing halves onlo main bearings.

CRANKSHAFT INSTALLATION

NOTE: The assembly on the crankshaft must be
carrigd-out by matching parts of the same
dimenslonal class (identified by three
GREEN, BLUE or RED stripes on side of
bearing half, and GREEN, BLUE or RED

dots on respective crankshatt journal).

2. Installthrust ring halves in their seatings and ensure
the lubrication grooves are faced o crankshatt shoul-
ders.

3. Position crankshatt.

CRANKSHAFT

i

I

) gk A o
s O 10}
HALVES }

MAIN BEARING—
HALVES

\
ENGIME
BLOCK

Fosilionmain bearing halves into main beanng caps.
Install the four main bearing caps according 1o the
numbering shown in the illusiration (insert one at a
time the rubber pads on rear main bearing cap using
ool 1.821.002.000).

o &

MOTE: Coupling of main bearing half and crank-
shatt journal must be obtalned by matching
paris of the same dimensional class (Iden-
tified by three GREEN, BLUE or RED stripes
on side of bearing half, and GREEN, BLUE
or RED dots on respective crankshaft jour-

nal}.
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ENGINE

HIH

=1

IR

\ : 1.621.002.000

MAIN
BEARING

50 HE - 5100
MILLOIL

82 1o BE.4 1. Ibs
-) B410 92T H'm

MAIN
BEARING
HALVES

CAUTION:

m The safety marks lecated on engine block
and on main bearing caps must be localed
on the same slde as shown In the lllustra-
tion.

http://alfalover.dhs.org/164/s7a0174.jpg (1 of 2) [2002-02-16 22:07:27]

6. Torque lubricated main bearing cap nuts to pre-
scribed value (in two or three stages).

CRANKSHAFT AXIAL PLAY CHECK

1. Check axial play of crankshaft is withir prescribed
limits using a centesimal dial gauge mounted on a
magnetic platiorm.

gl

Crankshaft axial play

0.080 to 0.265 mm (0.0031 to 0.0104 In)

CENTESIMAL
=" DIAL GALGE

CRAMKSHAFT
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2. Screw and fighten 1o the specified torque the
lubricated lock nuts on the 1st, 2nd and 3rd main

bearing caps.
o 14810185 1. Ibe
.) 2te23Nm [~

NOTE: Noisy engine operation can be expected if
crankshaft axlal and radial plays are exces-

slve,

REAR OIL SEAL INSTALLATION

1. Install rear oil seals using
1.821.010.000.

inserting ool

NOTE: Restrain oll seal inner spring with a light

coat of grease ISECO MOLYKOTE BR2.

CAUTION:
Take care during reassembly of correct po-
sitloning of inner spring and oll seal.

http://alfalover.dhs.org/164/s7a0175.jpg (1 of 2) [2002-02-16 22:07:43]

S
REAR
QIL SEAL

1421.070.000

CYLINDER LINERS, PISTONS AND RODS
INSTALLATION

NOTE: Whenever cylinder and pistons are exces-
sively worn, carefully check dimensions
and clearances as Indlcated In the follow-
ing. Furthermore, ensure the engline oll s of
the prescribed type and the alrfilter Isclean

and serviceable.
CYLINDER LINERS PROTHUSION CHECK

1. Install seals in cylinder liners.

CYLNDER
LINER

SEAL
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ENGINE

2. Insert cylinder liners into engine block.

3. Fix liners to engine block using cylinder liners fixing
teols 1.820.004.000 complete of supplementary
rings 1.820.052.000.

4. Lock liner fixing tool nuts fe the prescrbed lorgue.

5. Apply two centesimal dial gauges to the tool
1.825.003.000 and reset them on a datum plane,

6. Placetool1.825.003.000cnengine block sothat dial
gauge pins contact the liner edge, check liner proiru-
sion in within prescribed limits.

— Cylinder liners protrusion

from engine block

0.01 to 0.06 mm (0.004 to 0.024 In)

s
CYLINDER / J,f'll

LINER | ) "}f 3

TAte 11N, Iba
1010 15 N-m

]

1.625.003.000

1.520.052.000

CENTESIMAL
DIAL GAUGES
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MATCHING OF CYLINDER LINERS AND PISTONS

1. Match pars of the same dimensionalclass (identified
by dots of the same color):
- A(BLUE),B (PINK) or C {GREEN) on piston top
and on outer surtace of cylinder liner.

.':l E" Clearance between cylinder
liner and piston

0.050 to 0.06% mm (0.0020 to 0.0027 In)

PAINTED DOT
POSITION
rr/
{ PISTON
W r

CYLINDER
LIMER .

MATCHING OF PISTONS AND GUDGEON PINS

BLACK or WHITE on inner surface of gudgeon
pin and on outer surface of piston hub.

‘J |:F Clearance between piston

hole and gudgeon pin

0.006 10 0.012 mm (0.0002 to 0.0005 In)

PAINTED DOT GUDGEDHN
POSITION PN

PISTON
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NOTE:

ENGINE

If excessive axial play of gudgeon pin into
piston Is found during reassembly, replace
gudgeon pin to prevent noisy operation of
ehgine.

MATCHING OF PISTONS - RCDS AND RODS -
CRANKSHAFT

1.

2.

http://alfalover.dhs.org/164/s7a0177.jpg (1 of 2) [2002-02-16 22:08:15]

Arrow engraved on piston top must be oriented
towards front side of engine.

Lubricating holes on rod side must be oriented 1o-
wards right side of engine block {forboth the right and
left side rods).

Each rod is provided with a number on the big end
that identifies the respective cylinder number; this
numberis located on the right side of rods of the right
row, and on lelt side of rods of the left row.
Similarly, also the rod caps are provided on their side
with a number that identifies the respective cylinder
number. At reassembly, these numbers musi be
lccated on the same side of that engraved on rod big
end.

NOTE.:

5.

g

Noisy engine operation can be expected it
play between rod, gudgeon pin and piston
exceeds the prescribed limits.

Rods pertaining to right side of engine (1s1, 2nd and
3rd cylinders) shall be installed with the offset facing
towards the rear end of engine; rods pertainingto the
left side of engine (4th, 51h and 6th cylinders) shallbe
installed with the offset facing the front end of engine

CAUTION:

Rods pertaining to the right side of engine
are not Interchangeable with rods of the let
side and viceversa since, in additlon to the
offset, correct positioning of lubricating
hole on the rods must be observed.

rod small
+dgeon pin

Clearance betv:
end bushing anc

iy

black 0.008 to 0.021 mm

{0.0003 to 0.0008 In)

white 0.005t0 0.018 mm

{0.0002 1o 0.0007 In)

CYLINDER
REFERENCE LS

6.

NOTE:

f

Locale rod big end bearing haives on rod big ends.

The assembly on the crankshatt must be
carried-out by matching parts of the same
dimenslonal class (tagged by RED or BLUE
dots on the hali-bearing sides and RED or
LIGHT BLUE on the relevani crankshaft
journal).

Insen pistonnings on pistons with the gaps staggered
bwv 120¢
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ENGINE

W4

8. By means of suitable tool, install pistons and rodson
the cylinders of one row of engine.

CAUTION:

Pointthe arrow printed on the piston crown
ifowards the engine front side.

Install the connecting rods with thelr offset
facing the right side of enging block.

9. Install the cylinder liner fixing tools 1.820.004.000
complete of supplementary washers 1.820.052.000
on both row of cylinders.

y E % PISTON
i

i . "< RING GAP

PISTON
RINGGAP —

PIBTON
RING GAP
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10. Rotate engine block of 180°.

11. Posilion rod bearing halves in rod caps.
NOTE: The assembly on the crankshaft must be
carried-out by matching parts of the same
dimensional class (identifled by three
GREEN, BLUE or RED siripes on side of
bearing half, and GREEN, BLUE or RED
dots on respeciive crankshaft journal).

12. Install rod caps of the row of cylinder being reas-
sembled, positioning 1he reference noich towards
the side of the corresponding notch on the rod big
end.

CAUTION:

m Each rod cap has the number correspond-
Ing to Its cylinder printed on its side; on
assembling, this number must face the side
of relevani number printed on the rod big
end.

13. Torque to prescribed value lubricated cap nuts.
14. Assemblyinanalogy pistons and rods of the opposite
row of cylinders.

ATTACHING
NUTS N

394 1o 435 . Ibe
Eidta S N-m
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ENGINE
1B
@ Pump body rotor seat diameter
______..--"-
CAP e

kT B = 49.325 10 49.375 mm

{1.9419 10 1.8439 In)

NOTCHES

:

OIL PUMF CHECKS AND INSPECTIONS

\“""'-—-

ROD

i
'.

1. Check outer diameter of driven rotor is within pra-
scribed limits.

%,

Driven rotor outer dlameter

A=43100 to 49.155 mm
(1.9331 to 1.9352 In}

DRIYEN
ROTOR

~N

i

2. Check inner diameter of pump body 15 wilhin pre-
scribed limits,

http://alfalover.dhs.org/164/s7a0179.jpg (1 of 2) [2002-02-16 22:08:52]

3. Chechkwith a dynamometer the characienstic values
of spring aciuating the oil pressure relief valve

Spring free length (A) 49.29 mm
(1.941 in}
Loaded spring length (B} 31.90 mm
(1.256 In}
(1) Test load : 17010176 N
(36.2 to 39.6 Ibs)
RELIEF
VALYE
SPRING
Y
\ —
i e
=y A =
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ENGINE

4. Posllion the two rotors inside the pump body; check
clearance “G" between inner rotor lobe and that of
driven rotor is within prescribed limits.

"J f‘ Clearance between driven
rotor and Inner rotor

G = 0.040 to 0.290 mm
{0.0016 t0 0.0114 In)

L DIL PLME e |
] /RGT'DHS

5. Check axial play "S” of the two rotors with respect to
pump body plane is within prescribed limits

':‘J r" Axial play between the two rotors with
respect to pump body plane

$ = 0.025 1o 0.075 mm
(0.0010 to 0.0030 in)

DIL PUMP
ROTORS

o
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B4

HYDRAULIC BELT TIGHTENER OVERHAUL

1.  Withdraw ool 1.820.053.00010 release inner spring.

LB 083, 000

2. Hemove bel tightener plale

3 Unscrew atlachmeni sceew and remove bell light-
ener pulley.
4  Remove spacer.
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5. Remove oil seals.

i ! 1SECO - |-
| | Molykots BRI L

il
SEAL
was. | S
\@ TKGHTENER
: PULLEY 12. Hemove piston from tightener body
@ 13. Remove o'ring.

12,510 14.EH. |ba
17T 1o 20 N-m

Remove refaining ring.
Remove washer.
Remove grommet.
Remove bellow.

Lol e

.,
o RiNG

GHROMMET

fd "~ RETAINING
E': =~ RING

10. Remowve cover and reievant seal
11. Remowve sorinn
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HE ENGINE

15. Carry-out the following inspection of belt tightener:
a. Examine spring “A" (acting on piston) and spring
“B" {preloading the hydraulic belt tightener) and
verity the springs characteristic data conform o
the prescribed values.

Spring A | Spring B

Useful number of turns 12 g

Spring free langth 293 mm 45.5mm
(3.7 In}) (1.8 In}

Static test load 93.16N | 98N
(211bs) | {22 Ibs)

Loaded spring length 48 mm 30 mm

{1.9In) (1.21In}

A

{OM PISTON;

g
(PRELOAD}

b. Reassemble hydraulic belt tightener by revers-
ing the crder of disassembly procedure.

CAUTION:
It is recommended 10 replace all seals and
o'rings at every overhaul of tightener.

http://alfalover.dhs.org/164/s7a0182.jpg (1 of 2) [2002-02-16 22:09:53]

CYLINDER HEADS INSTALLATION

1. Rotate crankshaft as required to bring piston of first
cylinder at T.D.C. position.

2. Remove liners fixing tool 1.820.004.000 and supple-

mentary washers 1.820.052.000.

Position ¢ylinder head gaskets.

4. Position rubber pads sealing the oli passages (two
for each row of cylinders).

L

RUBBER
PADS

& Using lever loot 1.820.051.000 rotate camshaft of
eachcylinder headto align timing marks on camshaft
o those on one of the camshaft caps.

NOTE: On right cylinder head the timing mark Is
located on cap No. 3, while on left cylinder
head {he mark Is located on cap No. 7.
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(==

1.820.05%1.00¢

& Install cylinder heads on engine biock.

7. Lubricatewith engine oilthe nutsthread and washers
then forque, in two or three stages, the eight nuts
attaching each cylinder head following instructions in
the table below.

- At reassembly, tighten
gradually, in the sequence
shown above to the
torque of ! 65310 72.2 1 Ibs

BAS1097.8 Nm

After about 650 miles,
and with cold engine,
locsen nuts of one
turn in the sequence
shown above, wipe
nuts with engine oll
and tighten in the
sequenca shown
above 1o the torque of: 72210 79.6 ft Ibs

97.8 10108.2 Nm

http://alfalover.dhs.org/164/s7a0183.jpg (1 of 2) [2002-02-16 22:10:35]

Wl

TIMING BELT INSTALLATION AND ENGINE
TIMING CHECK

3. Instalitool 1.825.013.000 compleie of dial gauge into
seat of first cylinder spark plug.

2. Rotate crankshaft in normal operating direction and
bring piston of first cylinder to exact T.D.C. in firing
phase (both valves closed).

3. Verily the alignment of marks engraved on cam-
shafls to those on relevant caps.

CAUTION:
During timing belt installation, check that

above mentloned alignment Is maintained.

4. Fittiming bell, while keeping in tension the streiched
arms, and observing the following order:
1°- Crankshaft toothed pulley.
2°- Lefi cylinder head toothed pulley
3°- Right cylinder head toothed pulley
4% Oil pump drive toothed pulley.
5% Hydraulic belt tightener pulley.

TIMING
MARK

125,013 000

TIMING
BELT
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CAUTION:

Prevent olls and solvents from contacting
the belt: 1he belt elasticity could be affected
and cause slipping of teeth.

5. Loosen belt tightener attaching nuts.

6. Sefllle the timing belt by slightly rotating the crank-
shaft in normal sense of rolation.

7. Rotate crankshafltin normal sense of rotation fortwo
or three complete revolutions, having care to main-
tain always in tension the drive arms of the 1oothed
beh.

NOTE: Never turn the crankshatt in direction op-

posite to normal sense of rotailon.

B. Keep the belt under tension, push lightener pulley
againstthe belt and lock the two previously loosened
attaching nuts .

8. Slightly lift belt tightener arm and remove tool
1.820.053.000.

10. Returnpiston of first cylinderto T.0.C. infiring phase
and check alignment of all timing marks.

NOTE: If proper alignment of all timing marks Is
not obtalned, check for proper Installatlon
of timing belt and, if requlred, proceed to
engine timing adjustment (Refer to Group
00).

‘ : BELT TIGHTENER
ﬁﬁ: ATTACHING NUT
N
8
8
3
h\
N
R
seLr fHTENER e
ARM
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BELT TH3HTEMER
ARM

1.820,053.00C

ENGINEMOUNT BRACKET ELASTIC BUSH-
ING REPLACEMENT

During final phase of engine reassembly, check that
bushing in upper engine mount bracket is in proper
condition, and free of distortion or wear. it damaged or
worn replace bushing as follows:

1. Remowve upper engine link red.
. Remove air intake duct of fourth cylinder.
3. Using tool 1.821.174.000, remove elastic bushing
from the upper engine mount bracket.
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ENGINE

4. Insert new bushing using tool 1.821.174.000.

1.821.7714.000
]

CYLINDERS COMPRESSION TEST

1. Start engine and let it run until normal operating
temperature is reached.

2. Remove spark plugs.

Disconnect ignilion coil supply cable (+15}.

4. Disconnect fuel pump relay.

w

IGNITION
CoiL

http://alfalover.dhs.org/164/s7a0185.jpg (1 of 2) [2002-02-16 22:11:19]

4

5. Insert compression test 1ool in the seat of a spark

plug.

8. Crank the engine for a few revolutions by means of

the starter motor with the accelerator pedal fully
depreszed.

CCMPRESSION
TEST TOOL

CAUTION:
Verify for absence of leaks from tool fitting.

7. Repeat the test onthe remaining cylinders, resetting
the tool writing tip at each test

NOTE: Wheneveran excessive difference Is noted

between pressure readings on the cylin-

ders,troubleshootthafaultby checkingthe

sealing of valves and eventually of pistons

and pistons rings.

AT THE COMPLETION QOF ENGINE

L] REASSEMBLY, itIsalwaysadvisableto
carry-out the above described CYLIN-
DER COMPRESSICN TEST in addltion
to ALL CHECKS AND INSPECTIONS
ESTABLISHED FC= ORDIMARY
MAINTEMANCE (refer to Group 00} and
checks relevant 10 the FUEL SUPPLY
SYSTEM (refer to Group 04) and COQOL-
ING SYSTEM (refar to Group 07).
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M

ENGINE

ELECTRIC COMPONENTS CHECKS
AND INSPECTIONS
(located in engine compartment)

Engine oil pressura meter.

Minimum engine oll pressure warning lamp
Sensor,

Minimum engine ofl level warning lamp sensor,
Cdometer and speedometer pulse generator.

For the remaining eleciric componenis and sensors lo-
cated in engine companment refer to the detailed infor-
mation contained in the specitic Groups. ...

Etc.

Motronic system sensors: refer tc Group 04.
Automatic transmission oiltemperature sensor. refer
to Group 16.

A B.S. hydraulic controi unit: refer to Group 22.
Alternator, engine starer, etc.: refer to Group 05.

ENGINE OIL PRESSURE METER

Check calibration of oil pressure meler. Replace
meter if correct values are not met,

=4

7410 8B It ibs

MINIMUM ENGINE OIL PRESSURE WARN-
ING LAMP SENSOR

Check calibration of minimum angine oil pressure
warning lamp sensor. Replace sensor |f correct val-
ues are not met.

Pressure Resistence
5.l 9]
bar (p-s.L) Pressure: kPa p.s.l.
1] 290 to0 320 test 14.7 to 44.1 213t06.39
0.4 (5.8 270 to 300 allowance £89 85.42
aflowable 981 142.27
4 (58) 103 to 133 peak during
cold stan
B (116) 0to 25
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ENGINE

=4

MKMW OIL
FRESSURE
WARNING
LAMP SENSOR

|

1111}

I} |

MINIMUM ENGINE OIL LEVEL WARNING
LAMP SENSOR

1. Check calibration of engine oil ievel sensor.
Replace sensor if correct values are not met.

Circult resistance

1241+ 5%

http://alfalover.dhs.org/164/s7a0187.jpg (1 of 2) [2002-02-16 22:12:05]

ODOMETER AND SPEEDOMETER PULSE
GENERATOR

1. Check calibration of odometer and speedometer
pulse generator. Replace pulse generalor it correct
values are not met.

2. With gearbox 10 neutral and engine running, check

that no tachometer signals are emitted .

3. Connecl pulse generator as shown in the illustration
and check, with an oscilloscope across the load
resistance, that ihe wave form is the specitied one at
3000 rp.m.
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“ON VEHICLE” OPERATIONS

The preceding chapter includes and illustrates the com-
plete engine bench overhaul.

However, some of these operations can be carried-out
“on vehicle", without removal of the engine from the
vehicle.

NOTE: However, the decision of removing the
engline or perform the required activity “on
vehicle"is left o the operator's experience.

Among the most Irequent ¢perations, it is possible 1o
carry-out the cylinder heads removalfinstallation di-
rectly “on vehicle” as indicated below.

Cther operations as the oil cup removalinstaliation
are not feasible "on vehicle”, and require engine
removal.

NOTE: Refer to Group 00 for further detalls about
ihe most frequent maintenance operations
which can be carried-out with engine In-
stalled on the vehicle.

CYLINDER HEADS REMOVAL ANDINSTAL-
LATION

NOTE: The operations described in the following
procedure are referred only to right cylin-
der head (1st, 2nd and 3rd cylinders). Re-
moval and Installation of the left cylinder
head do not present substantial differ-
ences from engine bench DISASSEMBLY
and REASSEMBLY procedures.

Disconnect battery (-} lead.

2. Disconnect connector from constant idie speed ac-
tuator.

3. Disconnect oil vapors recirculation pipe and idle
speed actuator.

4. Disconnect oil recirculation pipe.
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ENGINE

Ea

COMNECTOR OiL YAPORS

RECIRCULATION PIPE

DIL RECIRCULATION
PIPE

5. Disconnect connector from minimum and maximum
throttle opening switch.

6. Disconnect vacuum pipe for fuel pressure regulator
and pipe from 1he fuel vapor sclenoid valve and
cruise control actuator.

7. Disconnectcoolantinlet and outlet pipesiromthrottie
body.

http://alfalover.dhs.org/164/s7a0189.jpg (1 of 2) [2002-02-16 22:12:53]

VACLUUM THROTTLE THROTTLE

—y

el

THROTTLE ~ FUEL VAPOR AND
COOLANT CRUISE CONTROL
FPE PIFE

Remove throtile body cover.
Disconnect accelerator cable

. On vehicles equipped with automatic transmis-

sion; disconnec! the “Kick-down” cahle.

. On “S" varsion anly: remove engine throttle sen-

s0r. ENGINE
THROTTLE
SENSOR
CABLE OHLY)
(AT ONLY} \
COVER i
f
{
, @{)
ACCELERATOR

CABLE
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ENGINE

W04

12. Disconnect ground strips.
13. Disconnect power steering vacuum tap pipe.

POWER
STEERING
YACUUM
TAP PIPE

14. Remgve three attaching screws and loosen clamps
on ducts and inlake pipes, them remove the air
imake box.

AlIR INTAKE

http://alfalover.dhs.org/164/s7a0190.jpg (1 of 2) [2002-02-16 22:13:12]

15. Disconnect spark plug leads from 1st, 2nd and 3rd
cylinders.
16. Remove the six air intake pipes and relevant gas-

kets.
17. Remove timing cover and relevant gasket.

INTAKE
PPES

GASKET / e TiMtiNG

COVER GASKET

18. Remove upper engine link rod.

ENGINE
LINK RO
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ENGINE
Ea HJé
19. Disconnect connector from electronic injectors and 23. Rotate crankshaft and align timing marks on the
remove fuel manifold complete of fuel injectors with- camsharft to marks on relevant caps.

oul disconnecting fuel delivery and return pipes.

TIMING
MARKS

MAMIFOLD

20. Ciean spark plug housings, remove spark plugs and

cap holes to prevent entry of foreign matter. 24. Inthe position determined at step23. agg:'.—; Egg“‘dﬁ:‘ 5
21. Remove upper section of timing belt cover. No. 1 at T.D.C. in firing phase), the on the
22. Remove center and lower section of timing belt liywheel andihe mark engraved onthe gearbox cone
COvEr. must be aligned.

GEERBOX COME
REFEREMWCE MAFRK

http://alfalover.dhs.org/164/s7a0191.jpg (1 of 2) [2002-02-16 22:13:32]
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ENGINE

W4

25. Remove header tank cap.
26. Disconnect radiator outlet sleeve and drain engine
coolant in a suitable conlainer.

RADIATOR
SLEEVE

27. Disconnect sleeves connecling cylinder heads to
thermostal unit.

SLEEVES

http://alfalover.dhs.org/164/s7a0192.jpg (1 of 2) [2002-02-16 22:14:10]

124

28. Lifthydraulic belitightener arm andiock thetightener
with tool 1.820.053.000.

@ J5C
’%b;?

25 Remove cap and relevant o'nng.

30. Prevent rotation of oil pump puliey using tool
1.820.051.000.

31. Unscrew oil pump intermediate gear retaining nut.

32. Remove washer.

33. Remove intermediate gear.

_’/ RETAINING
e "
(2 —— wasken

o' RING -
L

INTERMEDIATE
GEAR

TBER.O5.000
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ENGINE

B4

34. Loosan two nuts fixing belt tightener body 1o engine
block.

35. Rotale hydraulic belt tightener upwards and lock in
this position by tightening nuts loosened at step 34.
abovea.

36. Remove toothed bell from camshaft drive pulleys.

BELT TIGHTENER
BODY RETAINIMNG
HUTS

BELT TIGHTEMNER
BODY RETAINING
HUTS

37. Remove front section of exhaust pipes
38. Remove gaskels.

ATTACHING
NUTS

EXHALIST
PIPE FROMWT
SECTION

http://alfalover.dhs.org/164/s7a0193.jpg (1 of 2) [2002-02-16 22:14:30]

39. Remove exhaust manifold.
40. Remove exhaust manifold gaskets.
41. Remove engine starter heat shield.

GASKET

EXHAUST
MANIFOLD

4Z. Remowve lefl front whee:
43. Disconnect left axle shatt ang move it rearwards so
that it will not hamper the following of operations.
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Hﬁé ENGINE

44. Disconnect enging mount on gearbox side after a
suitable hydraulic jack has been placed below the oil
sump.
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45. Carefully remove the complete enging mount on
gearbox side, and tilt the engine until the gearbax
cone comes in contact with the auxiliary frame.

46. Remove right cylinder head and relevant gasket.

CYLINDER
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ENGINE

B4
TECHNICAL CHARACTERISTICS AND SPECIFICATIONS

All technical, dimensional, checks and inspections char-
acteristics and specifications relevant to 3.0 6V engine
are presented below.

The same data have been included in the previously
presented repair procedures, and have been syntheti-

ENGINE SPECIFICATIONS

{4

cally enlarged herein with other useful data necessary
for the complate inspection of the engine and relevant
unils.

The order in which the components are presented is thai
of overhauled engines reassembly order.

164 - 164 "L"

164 “8"

Type

Ctic cycle, 4-stroke

Cylinder numbers and arrangement

6, 60°V

R.H. HEAD
Cylinder numbering and running direction

L.H. HEALD
Bore-Stroke fmim (in) 93-72.6 (3.66-2.86)
Displacement cm? (cu.in) 2958 (180.5)
Combustion chamber volume em? (gu.in) 548 (3.3)
Compression ratio 9.5:1 10
Maximum power output (HP - SAE]) HP 183 at 5600 rpm 200 at 5800 rpm
Maximum torgue (HP - SAE) fi.lbs {Nm) 181 (259} at 4400 om 195 (265) at 4500 pm
Mean effective piston speed (1) ms (ft/s) 10.04 {46.03)
Engine il pressure (2) kPa {psi}

at 800-900 rpm
at 5000 pm

80 {11.6)
450 (65.2)

(1) At maximum culpul rpm
(2) Check with ol at cperating ismparature (B0°C « 154°F}
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ENGINE T E
1= il
ENGINE BLOCK
ENGINE BLOCK
MAIN BEARING DIAMETER £3.657 to 63.676 mm 25062 1o 2.5089 in
TAIL BEARING SHOULDER LENGTH 26450 1o 26.500 mm 1.0413 fo 1.0433 in
PISTON COOLING OIL SPRAYING 225t 2.75kPa 32.83 1o 35.87 psi
VALVE OPENING PRESSURE
CRAMNKSHAFT
MAIN JOURNAL GREEN 50.9611050.967 mm | 2.3607 fo 2.3609 in
DIAMETER
BLUE 59967 1059.973mm | 2.3609 fo 2.3611 in
RED 5097310 53.979 mm 2.3611 10 236814 in
ROD JOURNAL RED 5198010 52.000 mm | 2.0468 o 2.0472 in
DIAMETER
LIGHTBLUE | 519801051990 mm | 2.0465 to 2.0468 In
TAIL JOURNAL LENGTH 31.300 to 31.335 mm 1.2323 10 1.2337 in
MAX. OVALIZATION FOR MAIN AND 0.004 mm 0.0002 in
ROD JOURMAL
MAX. TAPER ERROR FOR MAIN 0.010 mm 0.0004 in
AND ROD JOURNAL
MAX PARALLELISM ERROR BETWEEN 0.015 mm 0.0006 in
MAIN AND ROD JOURNAL
MAX. ECCENTRICITY BETWEEN 0.040 mm 0.0016 in
MAIN JOURNALS
MaX. DEVIATION BETWEEN AXES OF 0300 mm G.O0118in
CRANK AND AXES OF CRANKPINS
MAIN BEARING HALYES
MAIN HALF BEARING GREEN 1.8420 to 1.8485 mm 00725210 0.07270in
THICKMNESS BLUE 1837510 1.B420 mm 0.07234t00.07252in
RED 1.6330 10 1.8375 mm 0.07216100.07234in
CLEARANCE BETWEEN GREEN 000310 0.031mm | -0.00012 1o 0.00122 in
MAIN BEARING AND BLUE 0.000 to 0.034 mm 0.0000 1o 0.00134 in
MAIN JOURNAL RED 0.003 to 0.037 mm 0.00012100.00146in
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ENGINE .
==t

THRUST RING HALVES

THRUST RING HALF 2.310 to 2.380 mm 0.0208 1o 0.0929 in

THICKNESS

CRANKSHAFT AXIAL PLAY 0.080 10 0.265 mm 0.0031 to 0.0104 in
CYLINDER LINER

Class A (Blue) 82085t &2 L mm 3.6608 1o 3.B612 in
CYLINDER LINER
DIAMETER Class B {Pink) 82955 to 93.004 mm 3.6612 10 3.6616 in

Class C {Green)

83.005 to 93.014 mm

3.6616 10 3.6620 in

PROTRUSION OF CYLINDER LINER
FROM ENGINE BLOCK

0.01 to 0.06 mm

0.0004 1o 0.0024 in

LINER QVALIZATION AND
TAPER LIMITS

0.01 mm

0.0004 in

CIL PUMP

CAMSHAFT PULLEY HUB
BUSHING DIAMETER

32.000 10 32.025 mm

1.2588 10 1.2608 in

CAMSHAFT PULLEY HUB DIAMETER

31,858 10 31 .975 mm

1.2582 to 1.2589 in

OIL PUMP PULLEY HUB BUSHING
DIAMETER (1)

19.000 o 19.029 mm

0.7480 to 0.7483 in

OIL PUMP PULLEY HUE
DIAMETER (1)

18.967 to 18980 mm

0.7467 10 0.7472 in

QlL PUMP DRIVE GEAR HUE
BUSHING DIAMETER (REAMING) (1}

19.000 1o 19.021 mm

0.7480 to 0.7489 in

OIL PUMP DRIVE GEAR HUB
DIAMETER (1)

18.967 1o 1B.980 mm

0. 7467 10 0.7472 in

DIAMETER OF DRIVEN ROTOR
SEAT IN PUMP BODY

4% 3265 10 49 375 mm

1.94159 to 1.9438 in

QIL PUMP DRIVEN ROTOR CUTER
DIAMETER :

49,100 10 49.155 mm

1.8337 10 1.9252 0n
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ENGINE

R

CLEARANCE BETWEEN DRIVEN ROTOR

AND INNER ROTOR (1) 0.040 1o 0.280 mm 0.001610 0.0114in
AXIAL PLAY BETWEEN ROTORS
AND FUMP BODY PLANE 0.025 to 0.075 mm 0.0010 10 0.0030 in

CLEARANCE BETWEEN OUTER
ROTOR AND PUMP BODY

0.17010 0.275 mm

0.0067 to 0.0108 in

CLEARANCE BETWEEN CAMSHAFT
BUSHING AND PULLEY HUB

0.025 10 0.066 mm

0.0010 to 0.0026 in

CLEARANCE BETWEEN OQIL PUMP
BUSHING AND PULLEY HUB (2)

0.020 to 0.054 mm

0.0008 to 0.0021 in

CLEARANCE BETWEEN OIL PUMP
BUSHING AND GEAR HUB (2)

0.020 to 0.054 mm

0.0008 10 0.0021 in

(1} Measure with rolors in posilien shown in the lllustration
{2} R.H. cylinder head only

OIL PRESSURE RELIEF VALVE SPRING

FREE SPRING LENGTH 49.23 mm 1.9411in
LOADED SPRING LENGTH 31.80 mm 1.256in
TESTLOAD 170t0 176 N 38.2t03861bs
HYDRAULIC TIGHTENER SPRING
USEFUL NUMBER OF TURNS 12
SPRING "A" FREE SPRING LENGTH 83 mm 3.7in
(PISTON}
LOADED SPRING LENGTH 48 mm 1.9in
STATIC TEST LOAD 9316 N 21lbs
USEFUL NUMBER OF TURNS g
SPRING "B" FREE SPRING LENGTH 45.5 mm 1.81in
(PRE-LOAD:!
LOADED SPRING LENGTH 30 mm 1.21in
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ENGINE L
b&é 1
FLYWHEEL
CENTER BUSHING INNER
DIAMETER REAMING 35.000£ 0025 mm | 1.3780% 0.0010
FLYWHEEL RING GEAR INSTALLATION
HEATING TEMFERATURE 120 to 140°C 248 to 284°F
FLYWHEEL GRINDING DIMENSIONS AND WORKING TOLERANCES
£231(9.2) o
oL
- 22 #153(6.0}
Dimensions: mm (inj _ - L e
. 2 E4 7// ! T
= Roughness: (umj (u in} Ne E 227 T LT T
{f= Parallelism: mm (in} i ) é |
s i 1
5
5

PISTON AND ROD ASSEMBLY

PISTCN

PISTON DIAMETER (1)

Class A (BLUE)

§2.925 to 52.935 mm

3.8584 to 3.65E8 in

Class B (PINK)

82.935 to 92.945 mm

3.6588 to 3.6892in

Glass G [GREEN)

82,945 to 92.955 mm

365692 1o 3.6586 in

1st RING GROOVE HEIGHT

1.525 to 1.545 mm

0.0600 to 0.0608 in

2nd RING GROOVE HEIGHT 1.525 to 1.545 mm 0.0600 to 0.0608 in
QIL SCRAPER RING GROOVE HEIGHT 3.515 to 3.535 mm 0.1384 to 0.1382 in
GUDGEON PIN HOLE BLACK 22.003 to 22.006 mm | 0.B663 to 0.8664 in
DIAMETER

WHITE 22.006 to 22.009 mm | 0.8664 10 0.B66S in

{1} Measure parpandiculerly ta piston pin hole and st 14 mm {0.55 In} from lower sdge

5%

CLEARANCE BETWEEN CYLINDER
AND PISTON

0.050 to 0.068 mm

0.0020 to 0.0027 in
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ENGINE
- 34

PISTON RINGS
1st RING 147810 1.450 mm | 0.0581 to 0.0586 in
RING THICKNESS 2nd RING 147810 1.430 mm | 0.0582 to 0.0567 in
OIL SCRAPERRING | 3478t0 3.430mm | 0.1369t0 0.1374in
15t RING 0.40 to n,ss' mm 0.01610 0.026 in
RING GAP (1) 2nd RING 0.40 1o 0.65 mm 0.016 10 0.026 in
OIL SCRAPERRING | 0.3 to 0.6 mm 0.01210 0.023 in

(1) Meazured in checking fixiure o1 in cylinder liner

15t RING 0.0351t0 0.087 mm | 0.0014to 0.0026 in
AXIAL PLAY
BETWEEN SEATINGS 2nd RING 0.035t0 0.067 mm | 0.0014 to 0.0026 in
AND PISTCN RINGS
OIL SCRAPER RING | 002510 0.057 mm | 0.0010to 0.0022 in
GUDGEON PIN
GUDGEON PIN OUTER BLACK | 21994 10 21.997 mm| 0.8658 to 0.8660 in
DIAMETER
WHITE | 21997 to 22.000 mm| 0.8660 to 0.8661 in
CLEARANCE BETWEEN FISTON BLACK 000610 0.012 mm | 0.0002 to 0.0005 in
HOLE AND GUDGEON PIN
WHITE 000610 0.092 mm | C©.0002 to 0.0005 in

ROD
ROD SMALL END BUSHING HOLE 22.005t0 22.015 mm | 0.8653 10 0.8867 in
DIAMETER
ROD BIG END INNER DIAMETER 5551110 55524 mm | 2.185510 2.1860 in
WEIGHT DIFFERENCE BETWEEN RODS 229 <0.07 oz.
CLEARANCT BETWEEN SMALL BLACK 0.008 to 0.021 mm | 0.0003 to 0.0008 in
END BUSHING AND GUDGEON
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ENGINE
ROD BEEARING HALVES
ROD HALF BEARING THICKNESS RED 1.737 10 1.745 mm {.0684 to 0.0687in
BLUE 1.741 10 1.749 mm 0.0BBS to 0.0688in
AXIAL PLAY BETWEEN PIN AND RED 0.021 10 0.060 mm £.0008 to 0.0023in
BlG END BEARING
BLUE 0.023 10 0.0682 mm | 0.0009 to 0.00024 in
BIG END AXIAL PLAY 0.2 to 0.2 mm 0.008B 1o 0.012 in
CYLINDER HEAD
CYLINDER HEAD
VALVE GUIDE SEAT DIAMETER 13.88010 14.018 mm| .5507 to 0.5519in
ALVE GUIDE PROTRUSICON 10.210 10.6 mm 04010 0.4210n
ALVE CUP SEAT INTAKE 35.000t0 35.025 mm| 1.3780 10 1.378% in
DIAMETER
VALVE CUP SEAT EXHAUST [ 22.000to 22.021 mm| 0.8861 to 0.8670in
DIAMETER
Normal INTAKE 45000 t0 45025 mm| 1.77168% 1.772610n
VALVE SEAT EXHALUST 39.000 10 35.025 mm| 1.5354 10 15364 0n
MOUSING
DIAMETER Cversized INTAKE 45,300 t0 45,325 mm| 1.78351t0 1.7844 In
EXHAUST 39.300 t0 39.325 mm| 1.5472 to 1.5482 in

CYLINDER HEAD MINIMUM ALLOWABLE
HEIGHT AFTER FACING

124 8510 125.15 mm

4915 to 4.927 in

MAX FLATNESS ERROR OF HEAD
LOWER PLANE

0.05 mm

0.001%in

HEAD UPPER PLANE T!!

7°55" o 8°5'
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ENGINE
=4 HJé
VALVE GUIDE
VALVE GUIDE QUTER INTAKE 14.033 t0 14.044 mm | 0.5525 1o 0.5529 in
DIAMETER
EXHAUST| 14.048 to 14.059 mm | 0.5531 to 0.5535 in
VALVE GUIDE INNER DIAMETER 9000t 8.015 mm | 0.354310 0.354%8 in
(AFTER REAMING)
INTERFERENCE BETWEEN INTAKE 001510 0.054 mm | 0.0006 to 0.0021 in
VALVE GUIDE AND SEAT
EXHAUST| 0.030t0 0.089 mm | 0.0011 to 0.0027 in
VALVE SEAT
Marmal INTAKE 45.06510 45100 mm | 1.774210 1.7756 in
VALVE SEAT QUTER EXHAUST| 39.065 10 29.100 mm | 1.5380 10 1.5353 in
DIAMETER
Oversized| INTAKE | 45.365 to 45.400 mm | 1.7860t0 1.7874 in
EXHAUST| 39.365 to 39.400 mm | 1.5498 to 1.5512 in
VALVE SEAT TAPER a0+ 20"
INTERFERENCE BETWEEN VALVE SEAT 0.040t0 0100 mm | 0.0016 10 0.0040 in
AND VALVE SEAT INSERT
CYLINDER HEAD SHRINK-FIT TEMPERA- 100°C - 212°F
TURE FOR VALVE SEAT INSTALLATION
VALVE
VALVE STEM DIAMETER INTAKE BOT2to B9E7 mm | 0.3532 1o 0.3538 in
EXHAUST| B940to BSS5 mm | 0.3520 io 0.3525 in
VALVE HEAD DIAMETER INTAKE 438510 44.00 mm | 1.72684 10 1.7322in
EXHAUST | 38.50 to 38.70 mm (1] 1.5157 10 1.5236 In (1)
(1) For LIVIA type valves = 38.45 10  38.60 mm (1.514 121,519 In}
CLEARANCE SETWEEN INTAKE 0.013tc 0.043 mm | 0.0005t0 Q.0017 in
VALVE STEM
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ENGINE
B4
VALVE SPRING
FREE VALVE SPRING OUTER SPRING 44 6 mm 1.75in
LENGTH (L1} INNER SPRING 441 mm 1.73in
SPRING LENGTH WITH VALVE OUTER SPRING 325 mm 1.28in
CLOSED (L2) INNER SPRING 305 mm 1.20in
SPRING LENGTH WITH VALVE OUTER SPRING 23.5 mm 0.92 in
OPEN (L3) INNER SPRING 215 mm 0.84in
LOAD CORRESPONDING TO OUTER SPRING | 243to 252 N (54.6 to 56.6 Ibs)
LENGTH L2 INNER SPRING | 12610 130 N (28.3t0 29.2 Ibs)
LOAD CORRESPONDING TG OUTER SPRING | 470to 488 N | (105.610 108.7 lbs)
LENGTH L3 INNER SPRING | 22210 231 N (45.9 10 51.8 Ibs}
VALVE CUP

INTAKE 34.973 to 34.985 mm 1.3769101.37750n
VALVE CUP DIAMETER

EXHAUST |21.9711021.888 mm 0.865010 0.8657in
RADIAL PLAY BETWEEN INTAKE 0.011 to 0.052 mm 0.0004 10 0.0020 in
VALVE CUP AND HOUSING

EXHAUST 0.011 to 0.050 mm 0.0004 to 0.0020 in

CYLINDER HEAD BUSHINGS

BUSHING “A" INNER DIAMETER

18.000 to 19.021 mm

(.7480 10 0.7488 in

BUSHING “B" INNER DIAMETER

19.000 to 12.021 mm

0.7480 10 0.7488 in

BUSHING “C" INNER DIAMETER

32.000 1o 32.025 mm

1.2588 to 1.2608 in

CAMSHAFT
CAMSHAFT JOURNAL DIAMETER 26.54010 26870 mm | 1.061010 1.0618 in
CAMSHAFT SUPPORT DIAMETER 27.0001027.033mm | 1.0630 to 1.0643 in
MAX. ECCENTRICITY BETWEEN JOURNALS 0.03 mm 0.0012in

CAMSHAFT SUPPORT SHOULDER WIDTH
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®a ENGINE H?é

RADIAL PLAY BETWEEN CAMSHAFT 0.030to 0.0B4 mm | 0.0012 to 0.0033 in
JOURNMAL BEARING AND JOURNAL

CAMSHAFT AXIAL PLAY 0.060 to 0.201 mm 0.0023 1o 0.0074 in
ROCKER ARM
ROCKER ARMS SHAFT DIAMETER 15988 {c 16.000 mm | ©.62594 10 0.629% in
ROCKER ARM INNER BORE DIAMETER : 18.016t0 16.034 mm | 0.83051n 0.B8312in
RADIAL PLAY BETWEEN VALVE CUP AND 0.016 to 0.048 mm 0.0006 1o 0.0018 in
ROCKER ARMS SHAFT
VALVES CLEARANCE
VALVES CLEARANCE INTAKE 0475 1o 0500 mm 0.0187 10 0.0197 in
{COLD ENGINE}) EXHALUST 0.225t0 0.250 mm 0.0088 to 0.0098 in
NOMINAL CAM HEIGHT INTAKE 8.1 mm* 038in"
EXHAUST e4mm 0.25in
TIMING MARKS POSITION A.H. HEAD 15°
ANGULAR VALUE
L.H. HEAD 15°

* 1645: 10.1 mm (0.40 In}
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ENGINE

Hl4

ANGULAR VALUES OF ACTUAL TIMING DIAGRAM
(Crankshaft cw Sense of Rotation When Viewed From Front Side)

164
OPENING (BTDC) (a) 32° 30
INTAKE CLOSING (ABDC) (b) 67° 30
INTAKE ANGULAR VALUE (c) 280°
OPENING (BBDC) (d) 5g° 55'
1oe EXHAUST | CLOSING (ATDC) (€) 33° 55'
4 iﬁi A EXHAUST ANGULAR VALUE (f 263° 50'
e 'f? . 2 164 S
i = OPENING (BTDC) (a) 32¢ 50
iy INTAKE CLOSING (ABDC) (b) 73° 50°
INTAKE ANGULAR VALUE (c) 286° 40'
OPENING (BBDC) (d) 65° 55'
EXHAUST | CLOSING {ATDC) (e) 29755
EXAUST ANGULAR VALUE () 276° 50’
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=g — ENGINE Hﬁé

FLUIDS AND LUBRICANTS
Application Type Name Q.ty-Liters {Gals)
Engine oil CIL AGIP Nuoveo Sint 2000 10W/40
SHELL Fire & lce 10W/M40
= {ull capacity 7.5 (2)
- routine changes {par and filter) 7 (1.9
- filter 0.6 (0.185)
- ¢ylinder haad sumps 0.51 (0.14;

Cylinder head stud bolis -
Inlake and exhaust valves and cups
Camshaft journal bearings

Qil pump shaft

Distributor oil seal

Rear main journal cap seal slzeves FLUID | MILLOIL compeund for
rubber channeis
Qil pump drive shaft UNION CARBIDE CHEMICALS Co.
Crankshaft oil seals Ucon lubricant 50HB-5100
Rear covar
Rocker arm rods, rocker arms shalt,
rocker arms
Hydraulic belt tightener pin GREASE | ISECO MOLIKOTE BR2

Camshaft il seals
Crankshaft oil seals

Spark plugs thread QiL ISECO MOLIKOTE A
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@ ENGINE =a

SEALING AND LOCKING COMPOUNDS

Application Type Name Q.ty-Liters (Gals)
Hydraulic belt tightener CEMENT | LOCTITE 270 (Green) -
attachment stud

Flywheel attachment screws
Crankshaft oil plugs

Cylinder head cover gaskets CEMENT DIRING Heldite DOW CORNING e
{head side) Hermetic
Oil sump gasket -

Min. engine oil pressure warning CEMENT | Cement, class S-ME4 : -
lamp sensor
ABRASIVES
Application Type Name Q.ty-Llters {Gals)
Valve seats grinding : GRINDING | SIPAL AREXONS Carbosilicium
PASTE
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B ENGINE

TIGHTENING TORQUES

Engine block
Main bearing caps to engine block attaching nuts (1) 62 to 684 ft.lbs 84 to 82.7 Nm
Main bearing cap lock nuts (1) 14810 18.51ft.lbs 2010 25 Nm
Flywheel to crankshaft attaching screws B4.41t.lbs 113 Nm
{(with specified sealant)
Crankshaft front pulley attaching nut (1) 173 ft.1bs 235 Nm
Rod cap screws (1) 39.41043.5M.Ibs 5341059 Nm
Coolant pump to engine block attaching screws 5910 6.91.lbs 8.1109.3Nm
Tightener pullay attaching screw 1250 14.81t.|bs 17 10 20 Nm
Converter attaching screws 25410 31.4ft.lbs 34410425 Nm
{vehicles with automatic transmission only)
Gearbox attaching screws 2710 332 f.ibs 3561045 Nm
{vehicles with automatic transmission oniyj
Exhaust manifold attaching screws 18.8 ft.lbs 25.5 Nm
Front cover attaching screws 5910 6.91t.bs B.110 9.3 Nm
Starter tightening 28.210 33.2 fl.lbs 28 21045 Nm

Cylinder head
Camshaft bearing cap nuts (1) 11.8to 13.2f.Ibs 1610 18 Nm
Camshaft front hub attaching nut 71610 B6.3fl.lbs 9710 117 Nm
Spark plugs tightening 1B410251tIbs 2510 34 Nm
Oil pressure meter 74tc881tibs 1010 12 Nm
Oil level warning lamp sensor 1B fi.lbs 24 Nm
Distributor cap tightening 2891037 f.lbs 4105 Nm
Distributor attaching nuis 13.110 16.2 ft.lbs 17.8 10 22 Nm
Distributor arm tightening 1.8102.2ft.1bs 25103 Nm

Rocker arm adjusiment screw-nut tightening
Qil pump drive pulley attaching screws
Timing system cover atlaching screws

10.5 to 13 1t.1bs
13110163 Ibs
6.6108.1 fl.lbs

14810177 Nm
17810 221 Nm
2910 11T Nm

(1) Lubricete with engine all

Cylinder head to engine bleck nuts tightening

Tightening Sequence | At reassembly torque
gradually in sequence shown

65,310 72.2ftibs

88.510 97.8 Nm

After about 650 miles, with
cold engine, loosen nuts for
one iurn in the sequence
shown; smear with engine oil
and lorque in the sequence
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1.820.202.000
1.820.115.000
1.820.150.000
1.621.002.000
1.821.005.000
1.821.006.001
1.821.006.002
1.821.010.000
1.821.016.000
1.821.018.000
1.821.058.000
1.821.122.000
1.821.122.000
1.821.124.000
1.821.125.000
1.821.126.000
1.821.127.000
1.821.128.000
1.821.125.000
1.821.174.000
1.822.016.000
1.625.003.000
1.825.012.000
1.825.018.000
1.827.002.000

ENGINE
1284
SPECIAL TOOLS
Tool Number Description
1.820.004.000 Cylinder liners locking tool {2 pieces)
1.820.007.000 Flywheel locking tool (bench maintenance)
1.820.011.000 Valves support tool
1.820.012.000 Cylinder head support tool base
1.820.049.000 Valve suppor tool special nut
1.820.050.000 Cylinder head support fork
1.820.051.000 Camshatt pulley and auxiliary units rotation tool
1.820.052.000 Cylinder liners stop too!
1.820.053.000 Hydraulic fightener stop pin
1.820.056.000 Camshaft oil hole plugs staking tool
1.820.200.000 Transmission lifting

Protective cover

Guide tool for reaming of oil pump shatt seating (with 1% mm reamer;
Valve clearance adjustment cups container

Rear main journal rubber discs inserting tool

Valve guide puller

Rear main bearing cap removal lever

Rear main bearing cap removal fork

Rear crankshaft oil seal insertion ool

Valve guide cap inserting loal

Valve guide cap puller

Valve removal/assembly lever

Valve removal/assembly cage

Camshatt pulley puller

Valve removal’assembly suppon

Crankshaft frond oil seal inserting oo

Camshatt and auxiliary units drive front oif seal insering 100t
Intake valve guide insering tool

Exhaust valve guide inserting 1ool

Camshaft bushings removalinstaliation 1oof

Upper engine mount bracket elastic bushing replacement toot
3mm (0.118 in) wrench, exhaust timing system adjustment
Cylinder lingr and pistons protrusion from engine block check ool
T.D.C. Check tool

Valve clearance check curvic feeler gauge

Valve cups check comparator
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sa ENGINE %
TROUBLESHOOTING PROCEDURE:
ENGINE - LUBRICATION
TROUBLES AND SYMPTOMS FAULT ISOLATION TEST REFERENCE
OIL LEAKS Visual detection of oil leaks causing dropping, stains, A
soiling of engine.
LOSS OF OIL PRESSURE Pressure gauge on Iinstrument panel indicates B

decrease (sudden or gradual) of enging oil pressure: at
very low pressure the relevant warning lamp
iluminates.

NOTE: It is advisable to ascertain first that pressure
gauge on instrument pangl, pressurg meter and min.
pressure sensor are operational checking the actual
engine oil prassure with a pressure gauge - refer to
WIRING DIAGRAMS AND ELECTRICAL DIAGNOSIS
Bock - INSTRUMENT PANEL.

TION

not be considered

NOTE: A high consumption of ¢il
during the first S000 miles must

since due to setting of the engine.

EXCESSIVE OIL CONSUMP- | Oil consumption noticeably increases with respect to

stated values and those noted during life of vehicle.

abnormal,

WARNING:

drops of

+ Engine oll Is harmtul for your skin: reduce to minimum the contact or permanence of stains ar

oll on your skin: wash out oll with soap and water.

« Do not disperse exhausted oil! Investigate where exhausted oll Is collected In your arga.
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ENGINE

=4

OIL LEAKS

TEST A

TEST STEPS

RESULTS

REMEDY

FOREWOQORD:

It is absolutaly necessary to identify exaclly the engine component or area causing the leak.

If Cause can not be identilied visually, it is suggested to wash the engine with water, dry it, then starl it with
vehicle standing, or parform a short test run, and wall that leaks become evideni.

Subsequently, act on atfected component reserving to chack the other componeants in a subsequent phase.

A1 | DRAIN PLUG CHECK

- Check drain plug for correct torque and absence of
damage

Carry-out step A2

Torqueorrepiace piug,
as necessary

A2 | OIL SUMP CHECK

Check:

» oil sump for damages, distortions or micro-cracks
» sealing of gasket between sump and engine block
» sump attaching screws for proper torque

&9
&

Carry-out step A3

Replace sump or
gasket, i necessary.
Torque sump screws
to prescribed value.

A3 | OlL FILTER CHECK

- Check for absence of leaks in the cil filer area; verily
lightness of seal

http://alfalover.dhs.org/164/s7a01111.jpg (1 of 2) [2002-02-16 22:20:10]
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Carry-out step Ad

Replace seal and
torque filter properly




http://alfalover.dhs.org/164/s7a01111.jpg

L 1 1 ]

(Cont.d)

01 -111

http://alfalover.dhs.org/164/s7a01111.jpg (2 of 2) [2002-02-16 22:20:10]



http://alfalover.dhs.org/164/s7a01112.jpg

ENGINE

gl

QIL LEAKS

TESTA

TEST STEPS

RESULTS

REMEDY

A4 | OIL SEALS CHECK

- Remove covers and gain access to crankshaft and
camshafis oil seals: chack for absence of leaks in
those argas.

Refer to Group 01 - ENGINE DISASSEMBLY AND
REASSEMBLY for further details

Carry-out siep AS

Replace affected il
seals

A5 | HYDRAULIC BELT TIGHTENER CHECK

Check for absence of leaks from the hydraulic belt
tightener

Carry-oui step A

Repiace hydraulic belt
tightener or il seal

AE | MISCELLANEOUS COMPONENTS CHECK

Check for absence of leaks from any other component
not listed in the previous test steps; correct fault in
analogy to remedies indicated above
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== ENGINE
HTJé 1=a
LOSS OF OIL PRESSURE TESTB
TEST STEPS RESULTS REMEDY

B1 | OIL LEVEL CHECK

- Checkwith thedipstickthat level of engine ollis correct

A 4

oJ >

Carry-out step B2

Top-up oil level

B2 | OIL AND FILTER GRADES CHECK

- Check that:

* engine oil is of ithe prescribed type
(SAE 10 W/40)

* engine oil filter is of the prescribed type, and prop-
erly inslalled

AGIP NUOVD SINT 2000 10 W40
SHELL FIRE & ICE MOTOR OIL 10 W10

Total capacity 2Gals(751)
Cil change 1.9Gals{7.01)
Filter 0.15 Gals {0.6 |}

(=9
& -

v

Carry-out step B3

Service wilh prescri-
bed oil to proper level.
Replace filter if
necessary

Bl | OIL PUMP CHECK

- Check il pump for traces of binding or overheating of
all its companents.
Furthermore, perform check of dimensions and clear-
ances. Referto Group 01 - OIL PUMP CHECKS AND
INSPECTIONS

http://alfalover.dhs.org/164/s7a01113.jpg (1 of 2) [2002-02-16 22:20:48]

Carry-out step B4

Replace delective
ilems




http://alfalover.dhs.org/164/s7a01113.jpg

L. i i |
{Cont.d)

01-113

http://alfalover.dhs.org/164/s7a01113.jpg (2 of 2) [2002-02-16 22:20:48]



http://alfalover.dhs.org/164/s7a01114.jpg

s ENGINE Hﬁé

LOSS OF OIL PRESSURE TESTB

TEST STEPS RESULTS REMEDY

B4 | PRESSURE RELIEF VALVE CHECK

- Check: 8 Carry-out step B5

+ pressure relief valve for proper seal, integrity and
cleanliness
« valve spring for yielding or breakage

> Replace defective
components

B5 | OIL PASSAGES CHECK

In case of complete engine overhaul only: @ P Thoroughiy clean
aftected items; replace
Verify cil passages in engine block and cylinder heads it necessary

forobstruction caused by oil residues orforeign matter
Check plugs on crankshaft for sealing and integrity.
Also refer to Group 01 - ENGINE DISASSEMBLY
AND REASSEMBLY - CLEANING OF LUBRICA-
TION GROQOVES
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ENGINE

4

traces of oil in the combustion chambers.
In this event chack:

« dimensions and clearances between valve stem
and relevant valve guide, and between valve guide
and valve guide seats in cylinder head;

» seal pad located above the valves for integrity;

« valve stem for fraces of binding or scenng

g »

EXCESSIVE OIL CONSUMPTION TESTC
TEST STEPS RESULTS REMEDY
FOREWORD:
Check that excessive oil consumption is not caused by ieakage. Reter to Test A
C1 | SEEPAGE TROUGH VALVES CHECK
- Remove cylinder heads and check for absence of ™S Carry-out step C2

Heplace detective
items

C2 | SEEPAGE THROUGH PISTON RINGS CHECK

- Check for seepage through piston rings.
In this event check piston rings for:

* hbreakage or damages,

» properinstaliation (TOP mark faced upwards),

« proper distribution of gap along circumferance
(gaps localed at three dilferent angles).

« binding into their seating or excessive wear

Carry-out siep C3

Replace delective
piston rings

C3 | CYLINDER LINERS CHECK

- Check:

« roughness of cylinder liners (excessive wear could
cause an excessively smooth surface)

« principal dimensions are within limits. Referio
Group 01 - ENGINE DISASSEMBLY AND REAS
SEMBLY - CYLINDER LINERS
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=4 ENGINE H
TROUBLESHOOTING PROCEDURE:
ENGINE - NOISY OPERATION
FOREWORD:

Ascertain noises are really caused by the engine, and not by other components as:

« Coolant pump.

* Alternator.

= Power steering pump.

= Air conditioning comprassor.
« Hydraulic belt tightener.

Note if noise is mainly present when engine is cold or in normal operating range, when engine s al idie speed, orif noise

incraase as engine revs increase.
Noise |s produced by the engine if:

» Moise is present when vehicle is standing, and during run.
* MNoiseis present when clutch is engaged and disengaged.

TROUBLES AND SYMPTOMS

FAULT ISOLATICN

TEST REFERENCE

BEAT WHEN ENGINE IS AT
IDLE

More orless constant nolseis present when engine is at
idle, innormal operating temperature; noise comes from
the timing system covers area

A

BEAT WITH COLD ENGINE

Continuous beat more or less intense, coming from one
or more cylinders

MOTE: Beatdisappearswhenenginels at normal
operating temperature.

The altected cylinder can be easily idenlified discon-
necling one spark plug at a time

INTENSE AND INCONSTANT
BEAT

Very intense beat that can be heard during clutch
engagement and disengagement, and during sudden
accelerations
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ENGINE B

TROUBLESHOOTING PROCEDURE:
ENGINE - NOISY OPERATION

TROUBLES AND SYMPTOMS FAULT ISOLATION TEST REFERENCE
BACKGROUND BEAT (DUE TO | Background beal that can be heard when engine is D
CRANKING) under load, or noise coming from rods-crankshaft and

pistons - cylinder liners coupling

NOTE: Priorto perfiormthetestsindicatedinthe following, check all level, and grade of ol and il filter.
If necessary, change engine il and filter using prescribed quantities and grades.
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ENGINE
=4 Hﬁé

BEAT WHEN ENGINE IS AT IDLE TEST A

TEST STEPS RESULTS REMEDY

A1 | VALVES CLEARANCE CHECK

- Check clearance between cams hesel radius and top of
vaive cup is within prescribed limits

B Cary-out step A2

: 8 Adjust clearance

A2 | CAMS AND CUPS VISUAL CHECK

Visually check cuspid of cams and toﬁ of cups for
absence of wear, scoring, binding, etc.

> Carry-out step A3

Repiace defective

itemns
A3 | AXIAL PLAY CHECK
- Check camshafi axial play is within prescribed limits B Carry-out step Ad
B Replace allected
camshaft
Ad4 | CUPS AND HOUSINGS CHECK
Check outer diameterof cups and diameterof relevani B Replace aflected cups,

ORECIORIIORINIO

housings; also check for absence of scering, binding, and/or relevant cylin-
elc. der haad
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ENGINE
W4 124
BEAT WITH COLD ENGINE TESTB
TEST STEPS RESULTS REMEDY
B1 | PISTON-CYLINCER LINER COUPLING CHECK
- Check clearance betwesn cylinder liner and piston is @ [ 2 Carry-out step B2
within prescribed limits
@ I Replace ailected
cylinder liner and
piston
B2 | GUDGEON PIN CHECK
- Check clearances between piston hole and gudgeon @ g Replace affecteditems

pin, and bstween rod small end bushing hole and
gudgeon pin are within prescribed limits
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B4 ENGINE H!@

INTENSE AND INCONSTANT BEAT TESTC

TEST STEPS RESULTS REMEDY

C1 | CRANKSHAFT PULLEY ATTACHMENT CHECK

- Check that nut securing cranks haft pulley is not > Carry-out step C2

laosen

Tightening torque | 173 ft Ibs (235 Nm)

> Torque nut to
prescribed forgue, or
replace nut, if defective

C2 | FLYWHEEL ATTACHMENT CHECK

- Check that screws securing flywheel to crankshatt are @ B Torgue screws 10
not loosen prescribed torque, or
replace screws it dam-
Tightening torque |B84.4 1t Ibs (113 Nm) aged. Use locking
compound LOCTITE

270
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ENGINE %
Lﬁé B
BACKGROUND BEAT (DUE TO CRANKING) TESTD
TEST STEPS RESULTS REMEDY
D1 | MAIN AND ROD BEARING CASTING CHECK
- Check : Carry-out step D2

« main and rod bearings for absence of fraces of
overheating, flaking, etc.
« crankshaft journals for absence of damages

R ®

Replace crankshaft.
Wash engine block
lubricating system and
overhaul or replace oil
pump, il necessary

D2 | CONNECTING ROD AND BACKGROUND BEAT

CHECK

Check:

« clearances between rod big end anc ishaft,
and between crankshaft journals and reievant
bearings

« lighteningiorgques of main bearings and rod big end
are within prescribed limits

Carry-out step D3

Repiace crankshaft
andsfor affected rod.
Torque 1o prescribed
valug

o4 | CRANKE AFT BEAT CHECK

Check crankshaft axial play is within pre= - ed limits
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Carry-out step D4

Replace thrust half
nngs
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B4 ENGINE HE

BACKGROUND BEAT (DUE TO CRANKING) TESTD

TEST STEPS RESULTS REMEDY

D4 | PISTON BINDING BEAT CHECK

- Visually check mating surfaces of cylinder liners and » Carry-out step B
>

pisions for absence of overheating, binding, scoring

etc., and that pisten rings move iree inlo relevant

grooves on piston ,@' Replace cylinder liner
and piston of affected

cylinder

End of test D

IMPORTANT NOTE:

For any other frouble that hampers proper operation of engine REFER TO
TROUBLESHOOTING included in Group 04.

For example:

* engine does not stan

= engine stumbles

» irregular engine idie speed
»  excessive fuel consumption
+ excessive CO percentage

+ FEle...
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