ENGINE ASSEMBLY COMPLETE

ELECTRONIC- _z._mo._._oz
ENGINE (16 VALVES)

- ENGINE-TRANSMISSION UNIT,
REMOVAL AND
REPLACEMENT

PA150A101

ENGINE-TRANSMISSION UNIT,
REMOVAL AND REPLACEMENT... 01-1
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B cd - ..— COMPLETE ENGINE UNIT

ENGINE-TRANSMISSION UNIT REMOVAL ARD REPLACEMENT

PBODIAIOY

1. Set vehicle on lift. 2, Slids of gear lever knob.
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

PAT62A101

1. Remove the hood (see GR. [5)). 2. Disconnect the battery negative lead. @
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1. Raise the vehicle. | 4. Remove the two oil pipes from the heads. E
2. Drain the engine ©ll (see UN. 00). _
3. Prain the engine cooling system (see UN, 07). @




30 +35Nm
{1(3.0 + 3.5 Kgm)

PBOCAATOY
PEOO4A103 )
PAIBAAT02
1. Slacken the exhaust clamp at the joint between the first 3. Disconect the drive shafts from the gearbox stubss.
and second exhaust systum sactions.
2. Disconnect the mantiolds from the heads and remove
the first exhaust section, _
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)
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- Lower the vehicle. 1. Disconnect the alr flow meter connector.
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued

PAYTBSATOY

1. Slacken the clip on the blow-by pipe (separator end).
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ENGINE-TR ANSMSSION UNIT REMOV AL AND REPLACEMENT (Continued)

Slacken ther torregslod pipe cllp,

Unclip the aaltllitexr coverr.

Undo the 3 al-llow moter scrows,

m_o:_oco the air-Flow meter, air filter and corugated
pipe. _

Extract the cartricdyo and remove the alr filter brackel
by undoing tho two relaining screws.

8. Remouve thew air-flowmeter bracket and relative ubber
spacers.
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_mzm__zm..q.mbzmg_mm_oz UNIT REMOVAL AND REPLACEMENT (Continued)

PROMRA1O2

1. Disconnect the electric lead from the constant idiing 3. Remove the constant idle r.p.m. actuator,
rate actuator.
2. Unscrew the retaining screw.
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ENGINE - “TRANISMISSION UNIHT REMOVAL AND REPL ACE MENY (continued)

1, Discofneci. the slectrical connection from the r.j». m. and 3. Remove the accelernlorcable and relative support.
timingsensorand free the wirng from theclemps.
2. Rervovo th= Jhlibastor cap and relative selactical wining,
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cd - A ° | mzs_zm ASSEMBLY COMPLETE
mze_zm&.:bzmz__mwsz UNIT REMOVAL AND REPLACEMENT Aoo-._:::o&

1. Withdraw the return spring for the acrelerator ad- 3. Slacken the four lower ¢lips and remove the air reser-
justing pawi, volr box.

2. Remove the pressure regulator and impulse Jamper @
bracket.



1. Remove thelreoenllacing (See GR. 78).
2. Disconnect e iidatcyr electric fan electrical connec-
tion.

PROVIATDY

1. Distonnect the sladiic fan thermal contact connection,

Vs
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mZQ_Zm ._..wbzmz__mm_oz UNIT REMOVAL AND REPLACEMENT Aooa._zco&

1. Slacken the clip holding the cooling hose to the ther-
mostat valve. _ _

2. Slacken the clip holding the cooling hose to the water
pump.

3. Slacken the clip holding the cooling hose to the header
tank,

PAIRIANGY

U




ENGINE ASSEMBLY COMPLETE

ENGINE - TRANSNAISSION UNIT REMOVAL AND R EFLACEMENT (continued)

PRO1IAYO!

1. Unscrew the screwip==tening the radiator and remove It 4, Diconnect the engine coolant. temperature sensor
2. Disconnect the eletteoinjector electrical loads. lend

3. Disconnect the the slamctric cable from the hrottle valve
MIN and MAX openinge switch.

=
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ELECTRONIC-INJECTION
ENGINE (16 VALVES)
- ENGINE-TRANSMISSION UNIT,
_ REMOVAL AND
5 REPLACEMENT (continued)
| - ENGINE/GEARBOX-
DIFFERENTIAL SEPARATION
| | AND UNION

ENGINE-TRANSMISSION UNIT, ENGINE/GEARBOX-DIFFERENTIAL

REMOVAL AND REPLACEMENT ....01 - 14 SEPARATION ANDUNION .o 01 - 29

CYLINDER COMPRESSION TEST ..ocooovevereersessnns 01 - 28
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ENGINE - TRANSMIISSION UNIT REMOVAL AND REPLACEMENT (continued)

PENSAIN

1. Disconnect the coolant temperature sender lead. 2. Draw off the clutch/brake fluid up to the level below ths
clutch pump suction height.

U




é OA - -—m ENGINE bmmm!mr< COMPLETE

ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

PATBSATON

PATEBATOR i

1. Unscrew the union from the clutch master cylinder and 2. Disconnect the electric leads from the front light as-
remove the pipe from the auxiliary bay. semblies. @
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

4
/[
—
PAISTAYDY
1. Disconnect the leads from the fog-lamps. 3. Disconnect the lead from the fliexible joint of the
2. Disconnect the leads from the horns. noozsn _E_ca_ _m<m__ Sensor.
- Distonnect the electric cooting fan sensor switch. 4. Disconnect the LT leads trom the coil.

&
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

PBOV7AYTDY w
PBO17A10
PBOTTA102
1. Disconnect the starter motor excitor ¢able from the mo- - Disconnect the oil pressure sensor lead.
bile connector. 3. Sconnettere il cavo del connettore alternatore.

2. Disconnect the starter motor power cable from the ter-

minal on the motor. _/.u
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E NGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

PATSSADY

PA183A102

PATEOAT0I
1. Disconnect the speedometer cable drive. - Free all cabling from the cable ties and keep them
2. Disconnect the earthing cables, unscrewing the nuts away from the engine so as not to hamper its. removal.
on the engine biock. @
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— : QA - NQ ENGINE ASSEMBLY COMPLETE

ENGINE - TRANSMISSION UNIT REMOVAL AND REPLACEMENT (continued)
DRIVE SHAFT {For 4x4 model)

1. Remove the gear conirol lover support (referto the follow- 3. Remove retaining pin.
ing pages for the refitting operations). 4, Remove the gear control lever.
2. Remove the flexible safoty strap.
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ENGINE - TRANSMISSION UNIT REMOVAL AND REPLACEMENT (continued)

DRIVE SHAFT (For 4x4 modal) | 2 m..mu
X-X WL
 S— 3
& 7
hd . 2 S e
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Y " 10416

4 .u 1114 Nm

1. Remove the year lover suppor (for 4x4 versions).

- When refitting the gear control lever It is necessary to chack
that it is the corect distance away from the.drive shat.

It it is not it is possitile to aperate as follows:

+ Ralse the vehicle,

» Checktho distance between the mcwnon and the drive shat.

» |t the values is above 18 mm it will be necessary to insert

one or more shims (2} under the lower nuts. _ P . . — 583 : i,
* [thvaluslsbelow 1 mnltwlibo necassary toinsort one NOTE:  Laadod gear over support hes boer ited and the
or more shims (3) undu? the upper nut. : . e A " nood nat b
+  Tighten the nuts ? {o the correct torque. n._.ﬂ.oxz.owo from the drive shaft need not be

N.B. Esch 0.5 mm shim will vary the value by ~ 3.5 mm.
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ENGINE -TRANSMISSION UNITREM OVAL AND REPLACEMENT (continued)
DRIVEE SHAFT (For 4x4 nwdel) |

- IPY[77 + 22 tm
17 + 22 Nm 3 .u (1.7 + 2.2kgm)
(1.7 + 2.2 kgm) _

1. Markihe frmont and rear flanges of the driwg shit zattach- 2. Loosen the four screws securing the front flange.
merviio erture that they are refitted corecly, 3. “._wmmo:._._..o four screws securing the rear flange 1o the
oo L]

U
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ENGINE - TRANSMISSION UNIT REMOVAL AND REPLACEMENT (continued)
DRIVE SHAFT (For 4x4 model)

. dur a._a Nm
1 .?nwru __6_2

1. Loosen the two screws securing the raar flexible suppont 3. Disconnect the electrical connection from the electromag-
of the viscous coupling. | netic 8%_3m. | |
2. Loosen the four screws securing the front support of the 4, Disconnect the electrical connection from the anti-disen-

viscous coupling and remove the entire drive shaft. gaging sensor.

o e A




E NGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

__ g_ ° -— - 24 ENQINE ABSEMBLY COMPLETE

0+ 83,3 Nm
4l J)l(s8 + 8.8 Kgn)
_ 2
N* 1.820.208.000
1. Undo the two engine torsion bar mounting brackels. 3. Releass and remove the two bolts hoiding the front en-
2. Posltion a column-lype hydrautic jack filled with sup- ~ gine mounting to the cross-member. -
port No. 1.820.208.000 under the engine-transmission 4. Release and remove the bolts holding the cross--

unit {o take pariof the weight, emeborto the body.

s
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

3+ 88 Nm
_.-Aw%.a..v 3,7 Kgm)

J +-23,6 Nm
(1,8 + 2,4 Kgm)

-

. Slacken the front cross-member - RH strut union bolt. 3. Unscrow the stabilizer-bar mounting bolts from the LH
2. Unscrew and remove the front cross-member LH strut suspension strut.
union bolt and then free the strut from the cross-

-member. ‘@
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9. Pull away the front cross-member complate with
slabilizer bar 8o that the engine - transmission unit
may be extracted from underneath.

ENGINE ASSEMOLY COMPLETE
EINGINE-TRANSMISSION UNITREMOVAL AND REPLACEMENT (Continued)

PAYTIAI02

2. Release and remove the two engine rear mounting
bolls from the body.
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ENGINE-TRANSMISSION UNIT REMOVAL AND REPLACEMENT (Continued)

PATTAAYOY

1. Slacken and remove the central engine mounting bolt 2. Lower the column jack and withdraw the engine -
from the body. transmission unit from undeér the engine bay.
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ENGINE - TRANSMISSION UNIT REMOVAL AND REPLACEMENT (continued)
CYLINDER COMPRESSION TEST __ _

.>=2 i.:.j _8_.:oQ__aao..eaaocanig_oie

- Aunthe englne to normal operating temperature,

= Disconnect lhe comb from the ignition-Injection control
unit (ses GROUP 40).

< Remove the 83_.n_2e air cloaner (sse GROUP 04).

- Remove thespa u__cm?

1. Screw tool N’ 1.820.218.000 into the spark plug seating
of cylinder number 1. ‘

2. Insenrt the test apparatus into the tool,

+  Keeping the accelerator fully depressed, turn the starter
untilthe maximum cylinder pressure is reached.

« Repeatthe procedure for the remaining cylinders,

1.820.216.000
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ENGINE/GEARBOX-DIFFERENTAIL SEPARATION AND UNION

39 + 48 Nm
(4 + 4.9 Kgm)

PATTRAIDN

Position the angine - transmission utit on rotary stand Withdraw the thrust bearing from ifs housing In
fitted with support tool No. 1.820.151.000. E ihe gearbox, o 88 not to damage i

1. Unscrew the nuts and remove the starter motor.

- Lubricate the power take off shaft with the specified
« Undo the screws and remove the fiywheel cover plate. grease.
2. Unscrew the nuts securing the gearbox-ditferential and
separate the two groups. ﬂ Grasso Molykote Paste G




ENGINE ASSEMBLY COMPLETE

ELECTRONIC-INJECTION
ENGINE (16 VALVES)

- PRELIMINARY DISMANTLING
OPERATIONS

- ENGINE DISMANTLING AND
REASSEMBLY

PRELIMINARY DISMANTLING

OPERATIONS. ... eernns 01
ENGINE DISMANTLING AND
REASSEMBLY.......oemneisrrisissassiine o1 -
CYLINDER HEADS ...ccovcmummmscmmsssmmsrassssssnesss O =
LY T VT — O o1 -
CRANKSHAFT PULLEY AND SPROCKETS ........01 -
O!L PUMP AND SUMP......cooricimmmrnmmssssseresssasss o1 -
FRONT BLOCK PLATE ...cc.ovsisivsscssssssssmssassasnenns 01 =

PISTONS AND CONNECTING RODS..ooroveerevere 01 -

8

HEbBRHESER
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ENGINE DISMAN TLING AND REASSEMBLY

“ PAGO2A10

1. Remove the oil filler mysing the special ool.

2. Undo the six retainirg bolts and remove the clutch
cover,

1 15 < 23 Nm
(1.5 + 2.3 kgm)

3. Remove the clutch driven plate
— Fit the crankshaft rotating tool.

b



g cd - QN ENGINE >mmm§mr<_oog_o_.m,__.m_

ENGIINE DISMA. NTLING AND REASSEMBLY (Continued)

1. Rsmove the disiribuator unit.

2. Rsmove the R.P.M./phase sensor.

3. Slack<en the retainirm g screws and clips and remove the
alr d auct casing comm plete with constant idlimg actuator




ENGINE ASSEMBLY COMPLETE

ENGINE DISMANITLING AND REASSEMBLY (Centinued)

PADO4ATDY

1. Remove the fuel-injection manifold assembly complete
with injectors, pressure regulator and impulse

damper.
2. Recover the engine lifting brackets.

19 + 24 Nm

(1.9 = 2.5 kgm)




ENGINE DISMAINTLING AND REASSSEMIELY (Continued)

B“ Q.— - 34 ENGINIEE ASSEEMBLY COMPLETE

_ 19 =24 Nin

1. m___woxo: the two slternator fixingboltsand remyovethe 3. Remoave the idle alr-bleed hose mmsicz.
-drive balt. _

2. Unscrew the twobcalts and remove thiealternatorcom- G
plete with brackel. o
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ENGINE DISMANTLING AND REASSEMBLY (Continued)

19 - 24 Nm
(1.9 = 2.5 kgm)

1. After having disconnected the two adjustable link-rods
from their respective couplings, unscrew the 4 nuts
from the accelerator link-shaft brackets, and remove
the shaft assembly complete with spring

2. Remove the thermostat housing complete with brac-
kets and tubes.

3. Remove the engine oil dipstick complete with bracket,
unscrewing the retaining nut on the RH block half.

O0BA

| e e -
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ENGINE DISMAN-TUNG AND REASSEMBLY (Continued)

33 < 41 Nm ||
(34 + 4.2 kom)|

PAOOTAION

1. Undo the fixing nuts arsismove the injeclor housings. 3. Remove the cooling tiquid pipe union, @
2. Recover the gaskets,

il i e Wasemmapes i



i Qd = wﬂ ENGINE ASSEMBLY COMPLETE _ i

m_zm_z_m DISMANTLING AND REASSEMBLY (Continued)

8 <~ 10 Nm
(0.8 -~ 1 kgm) |

3. Push the roller back against ils spring and tighten the
1. Undo the fixing screws and remove the front timing beit qw,mrz_:c nuls in this position, leaving the timing beil
covers slack.
2. ‘Slacken the RH baltte nsioner retaining nuts. 4, Withdraw lhe RH timing bell, and repeat the enlire pro-
cedure for the LH bell. @
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ENGINE DISMAINTLING AND REAASSEMELY (Continued)

N'1.820.206.000

2. Undo the retaining screws and remove the tensioner
rollers.
3. Insert the spacial sprocket tock toot No, 1.820.206.000¢.

._._csmn__.oisa‘_x_:o.ac_mmsasao%;?.uo:_.__g- @
sloners wilh their sp>rings.
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ENGINE DISMANTLING AND REASSEMBLY (Continued)

EMBLY COMPLETE

@;

(0.5 <~ 0.6 kgm)

1. Unscrew the retaining nuts from the camshafts and 2. Recover the a keys.
withdraw the LH and"RH timing belt sprockets.

3. Remove the rear timing belt covers.



T.ﬂ*_ a__— -0  enane ssENILY COMPLETE
ENGINEE DISMANITLING AND REA SSEMBILY (Continued) o
CYLINDE R HEADS ! am. A ..,,_,._____é_

o P —

PACTIAYDY
1. Remove the 12 cams=haft coverr scrows and lift off the J _
camshamft cover. 2 4.
2. Remove the camshaf™t cover gatket. Uy
3. Unscreww the 6 cylind-ar head bolis from the biock and 1~
remover ths cylinder #head.
4, Remoe the cylinder Mead gasikel,

Repeat the operatiors forthe other head.
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ENGINE DISMANTLING AND REASSEMBLY (Continued)
WATER PUMP

19 + 24 Nm
(1.9 -+ 2,8 kgm)

1. ‘Undo the 4 bolts holding the water pump to the block, 2. Remova the gasket.

and extract the pump. 3. Undo the 4 retaining screws and remove the guard with
the front flexible engine mounting.
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ENGINE DISMAINTLING AND REASSEMBLY (Continued)

CRANKSHAFT PULLREY AND SPROCKETS

N [117 = 144 bmn
E (12 = 14.7 kgr)

1. Lock the flywheel susing special tool No. 1.820.059.

{A.2.0378).
2. Withdraw the pulley from the crankshalt
3, Puli off the AH timiremg belt sprocket.

N° 1.820.059.000
(A.2.0378) ,,_,

PACTIAION

4. Slide off the spacer.
5. Pull off the LH timing belt sprocket.

8. Slide olf the belt guide disk. )
- Rermove the special tool No. 1.820.059,000 (A.2.0378).
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PPN i

ENGINE DISMANTLING AND REASSEMBLY (Continued)

OIL. PUMP AND S8UMP Koo

1. Unscrew the sump bolts and remove the sump.
2. Remove the pasket.

3. Unscrew the retaining bolis in the block end plate and
extract the ofl pump.

unwv

PADIAANDY

T

8+ 10 Nm
(0.8 = 1 kgm)

(19 + 2.5 kgm) !




ENGBINE ASSEMIDLY COMPLETE

EENGINE DISMANITLING AND REASSENBLY (Continued)
P=HONT BLOCK PLATE

__.a “ 28 Nm |
(19 = 2.5 kom) |

PAOTS AT0Y

“1. Aemove the relalnirn«g screws and washors, and it off 3. Remove the oil seal from the pilate {fit a new seal when

~ the front block plate _ reassembling).
=2. Remove the gasket.
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ENGINE DISMANTLING AND REASSEMBLY (Continued)
PISTONS AND CONNECTING RODS

PAGTOATOY

~ Rotate the crankshaft until the big-end caps are acces-
sible.

1. Remove the big-end bearing caps
2. Extractthe pistons from the head side of the block com-

(
|
pletewith connecting rods. M

43 + 48 Nm
3. Remove the big-end bearing shells from the con- 4 | (4.4 -~ 4.9 kgm)
necting rod and cap. S
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ESNGINE DISMANITLING AND REASSEMBLY
P=18TONS AIND CONNEECTING RODS (Contirsued)

PARIFADY

1 . Using a sccrowdriver extract the iwo gudgson pin cin 3. Remove the compression and oil scraper rings frem
¢lips. | the piston.
2 . Exiract the gudgeon pin.
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—ﬁl— ol— - U ENGINE ASSEMBLY COMPLETE

,\ ELECTRONIC-INSECTION
ENGINE (16 VALVES)

- ENGINE DISMANTLING AND
LA REASSEMBLY (Continued)
Sy - CYLINDER HEAD OVERHAUL

ENGINE DISMANTLING AND - Valve guide substitution........cu.reevsioinniiinnin. 01 - 65
REASSEMBLY = Valve 88818 ......cicmriireriermiresnessrassrecsnereessmssnvssssrss 01 - ”m.m
FLYWHEEL......ccoovnnecnns ssismsrensanens wenssnrsasine S— .01 - 47 - Valve seat substitution and valve seal testing...... 01 - &8
m_..oo_x END _u_.._p._.mS - E - Valve SpIAgS ocnvvnrpers s rstesmesisssssn O = mm
CRANKSHAFT........covvinens bresssreare s asbasasssrsnssasenes 01 - 49 ) an_uo_“mma_mwwimm......................._ .................... o“ i Mw
- _ . - Camshalts and bearings..........c.ocsceuine. asarassrmrantene o1 -
CYLINDER HEAD OVERHAUL S S — o1 - 62
CYLINDER HEAD DISMANTLING...........coconeecenine 01 - 50
CYLINDER HEAD CHECKS........coocccvnmviinresnranans 01 = 53
- Cylinder head joint face .....iceirineiresen reiiveeiee 01 - 53
- Valve guide clearance ..........c.uvciieenensnens 01 - 54
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ENGINE U_mz_bz._._.._zn >z_u_ REASSEMBLY (Continued)
FLYWHEEL

PAD18ANDY

96 - 105 Nm

(9.8 + 10.7 kgm)

-
- After having first removed the crankshaft rotating tool - Unscrew the bolts attaching the flywheel to the crankshaft.
used previously, lock the flywheel using special tool 1. Remove the bolt retaining washer.

No. 1.820.059.000 {A.2.0378) 2, Remove the flywheet.



| & m c-— - 48 ENGINE ASSEMBLY COMPLETE

LAY S A A S ey

ENGINE DISMANTLING AND REASSEMBLY (Continued)
BLOCK END PLATE

PADIBATOY

M 19 + 24 Nm
| (1.9 + 2.5 kgm)

1. Undo the end plate screws and remove it. 3. Extract the rear crankshafi oil seal (when reassem-
2. Remove the gasket. bling, fit a new seal).
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ENGINE DISMANTLING AND REASSEMBLY (Continued)

CRANKSHAFT

PAO20A10T

1. Unscrew the main bearing-cap retaining bolts and re-
move the caps.

2. Remove the lower main-bearing shellsfrom the caps.

3. Remove the crankshaft from the block.

4, Remove the thrust half-washers.

40 <+ 49 Nm
{4, <+ 5 kgm)

(6,7 ~ 7.4 kgm)

66 ~ 73 Nm g

5. Remove the upper main-bearing shells.
6. When reassembling make sure to repiace the caps
fitted with oil spray nozzles in their correct positions
NOTE As tho crankshaft is nitrided it cannot be
ground,
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CYLINDER HEAD OVERHAUL  ww
CYLINDER HEAD DISMANTLING !

»o+nm25
(2 ~ 2.8 kgm)

N° 1.820,016.000

(A.2.0226) N° 1.820.012.000
(A.2.0195)

1. Hold the cylinder head using special tools N° 1,820.016.000 (A.2,0226}
and N* 1,820.012.000 (A.2.0195). _

2. Undo the retaining nuts and remove the camshaft bearing caps,
keeping them in the same order for reassembly

3. Remove the intake camshalft.

4. Remove the exhaust camshaft

5. Remove the two oil seals.

i E Intake and exhaust camshafts are not inter-

changable, @

]
N T Y L R T T . - . Ca . P R,
b I G P . h . 8 *

PAGZIATOY




CYLINIDER HEAD DISMANTLING (Continued)
1 /@
4 %

N’ 1.821101 .000
(A.3.010)

1. Lift ollthe tappets and keep them in the.same order for
reassmbly

2. Possition special tool No. 1.820.207.000 between the
cylinder head and the support.

3. Fit geclal tools No, 1.821.001.000 (A.3.0103), No.
1.821080.000 (A.3.0324) and No. 1.821.205.000 to
cylinder haad.

ENGINE ASSEMBLY COMPLETE

N° 1.821.205.000

N° 1.821.058.000
(A.3.0329)

1.820.207.000

PAQ2ZATDM

4, Extract the half cotters from the valve stem while com-
pressing the valve spring.
- Repeat this procedure for each valve.

_@_
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CYLINDER HEAD DISMANTLING (Continued)

N° 1.821.208.000

Remove the upper cup.

Remove the outer spring.

Remaove the inner spring.

Recover the valve by lifting the head from the support
No. 1.820.207.000. o o
Extract ceps using special tool No. 1.821.208.000.
Remove the washers.

Remove the cup:washers.

Nom swps



CYLINDER HEAD CHECK S
Cylinder head joint faco

- Examine the cylinder heasdfor cracks and desfocts.

1. Check the cylinder head jint face for flaltnesss, posi-
tioning the tool as shown inthe picture.

- It the joint face Is exces=svely distorted bothheads
must be skimmed.

_ Maximum f{lalness blerance _
— for cylinder head jasiil face 0,03 mm

/]

Maximum parallelism tollerance

0,08 nym

Surface finish allowed

1,6 x 10® mm
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CYLINDER HEAD CHECKS (Continued)
Valve guide clearance

1. Take valve stem diameter measurements using a mic-
_.or:o_mq in three places and at right-angles to each
other.

2, Measure valve guide Inside diamater using a dial
gauge.

3. Calculate the clearance by subtracting the maximum
valve stem dlameter from the valve guide insida diam-
eter

PAO2BATOY

Radlal clearance between gulde and vaive

intake

| Exhaust

0,020 - 0,185 mm
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CYLINDER HEAD CHECKS (Continuad)
Valve gulde substitution

N* 1.821.176.000
(A2.0841) ~_

- Examine the valve guides for signs of scraiches, grainy
patches, distortlon or movement in their housings.

1. It necessary exiract the valve guides using the special
toolNo. 1.821.17€.000 {A.3.0841).

ENGINE ASSEMBLY COMPLETE

P ) AT SN

CQ AL/ N°® 1.821.207.000
() . \

PAOZALDY

2. Insert new vaive guides using special tool No.
1.821.207.000. This tool ensures that the guides prot-
rude above the lower cup washer seating face.
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CYLINDER HEAD CHECKS (Continued)
Valve soate

- Make sure that the valve seats are free from scrapes,
eracks or burn marks, and that they are correctly fitted
In their housings in the cylinder head. _
~ if nacessary, mount the cylinder head in the speclal
clamp and re-grind the valve seat faces using the ap-
ropriate tool.
his operation can only be carried out if there is sufli-
clent metal on the seat to atlow the defects to be re-
moved while maintaining the seat angles shown; if this
I8 not the case the valve seats will have to be renewed.

- Regrind the valve gseat contacl face until wear marks
are just eliminated, to seat angle;

90° & 20'

I NN

The regrinding limit is reached at point “a” on reference
diameter @,,

ENGINE ASSEMBLY COMPLETE

Reference diameter 2,

Intake 31,0 mm

Exhaust 24,8 mm

0,4 mm Intake
1,1 mm exhaust

- Grind 5@. upper saction of :_5 valve seat up to refer-
ence diameter @&, reached in the previous operation,
maintaining seat cone angle of o

=

Level “a” regrind limit

180° intake
120° exhaust

1. Valve seat

2. Originat profite

A, Profile after the max.
number of regrinds

U

PAOZTAYDY
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CYLINDER HEAD CHECKS
Valve soats (Continued)

1. Valve sea's

e 2. Original profile

. 3. Profile after the max. re-
grind depth

- QGrind the innor band of the valve seat untif height "b"
of the valve contact face is reached, at seat angle vy

- Ihner band height

Intake 0,0* mm

Exhaust 1,1 mm PAOIOAOY
@. Lower vaive seat grinding angle

Intake .

Exhaust 14°
1. When the operation is finished, lap the valve seats. 1

For vaive seat lapping, use the recommended grinding
paste (SIPAL AREXONS Carbosilicium for Valvos).

PAOIOA1I0Z

P
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CYLINDER HEAD CHECKS (Continued)

Valva seat substitution and valve seal testing

- Remove the wnrn valve saats using the correct tool,
- Using a set of new valve seats make surethat the di-
mensions shown In the table are respetted.

Valve Engine
SO - When replacing the guides and after finishing and sandi
Valve seal out- a. oo MM the seats, the sealing of the valves should be checked wit
side diameter - the spark plugs fitted and operating as follows:
mm | . 28 }30e mm - Mount the cylinder head on too) No. 1.820.012.000
_ _ {A.2.0195) with relative base No. 1.820.016.000
| " (A.2.0228) pteviousely clamped in a vice.
Valve seat housing a. M4 ”H"_ * mm - Fill the combustion chamber with petrol.
diameter N - Connect a low-pressure alr supply to the intake pass-
mm .. 2g *+997% Lo ages and check for air bubbles in the petrol.
e _ - Check the exhaust valves for sealing In the same
s - way.
a. = Intake vaive - It any air passage is noted, mako sure that the valves
8. = Exhauat vaive tit pertectly in their seats and repeat the sealing test; if

this is still negative, it will be necessary to carry out the
| _ o _ lapping operation again
- Heat up the cylinder head in an oven to 140°C. pping op g
~ [Ingert the new valve seata using the correct tool.
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CYLINDER HEAD CIECKS (Confinued) [ Frae spring length 7
Valve springs it

\ , Ouler spring Lo ~518 mm

——

Inner spring _.... B 33

| o___.._.ne -_2.___6
nﬂ__ﬁ mm ..‘_._.._z._o-.__
owea | %8 | msmsss
_u"“...:_.. | 220 | 49312 £ 9,0
- Inner ov_.._sq
PAGIOAI 1 _uoﬂ“.___m Cmm .q_ou.z._ona
Valve - | | N
- Checkthe froe lngth ©f the valve springs against the “_e__.-a FHan ¢ e ._u.rnow - "__.S&
<n_c¢u,_.ﬂwohuﬁae must be tested betweon paraliel sur- o“._ﬂ.o : _»c.o _u»._ .ma_e * ﬁa»

E {faces perpindicular to their axes with a ma-
ximum of ¥ error.

1. Using a dynamameler. check the valve specilications

against the values shown.
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CYLINDER HEAD CHECKS {Continued)
Tappeis and seatings

[« 1 | Valve tappet seating m_na_.
gﬁ | oter (intake and exhaust)

33,000 ~ 33,1:25 mm

& <-.<o..uuu..&-3..o..=:.
_ take and exhaust)

32,975 + 32,959 mm

PADIIAYOY

1. Check tappet sealing diameters against the values 2. Check tappet outside diameters against the values
ghown. shown,
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CYL.INDER HEAD CHECKS (Continued)
Camshaits and bearings

2
\
PADIZATDN
—S _ c__l__q.:ﬂo__,_ of camshaft _no.ouo.,»?oao.aa_ _T&__ - Minimum cam lift | __
ank TN IR IR . intake 19,0 mm eoatings
W_Seq comshaft 27.000 - 27.033 mm 9,5 mm Inner
n * ¢ e - N .
Exhaust 9,2 mm
1. Mount the camshait bearing caps and tighten the oiled 2. Check the camshaft journal diameters agains{ the
nuts o the correct torques, and check the bearing values shown.
diameters against the values shown. 3. Make sure that the cam lifts exceed the minimum

values shown,

P aimen
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CYLINDER HEAD CHECKS (Continued)
Valves

_i@ _ Valve stem diameter “A"
Intake
_ 8,965 + 6,98 mny
E - | Exhaust
(@] | vaive head diameter "5"
Intake 31,8 ~ 32,0 mm
Exhaust | 25,8 + 26,0 mm
B

PAOZIAIOY

1. Chack the valve stem and head diameters against the
values shown.

e P L ke S A A S UMY o e B
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ENGINE ASSEMBLY COMPLETE

ELECTRONIC-INJECTION
ENGINE (16 VALVES)
- BLOCK CHECKS
BLOCK CHECKS FLYWHEEL.....c.ooiovvrvenierivan: wenssaerenmnasnsnenssancennnen 01 - 76
CRANKSHAFT.......pccccccrennnes eenress st sssssnenns 01 - 63
- Main and big-end journals ..........cocoemeccrvneernennnee .01 - 63
MAIN AND CONNECTING HALF BEARING -
THRUST RINGS......ccoinsemiviveninenisonsersnins crarseeesnenss @1 < 66
PISTONS AND GUDGEON PINS ........co.ouiirviviveinn 01 = 67
COMPRESSION AND OiL
SCRAPER RINGS... vireressssassasnnnesserssnssssinesss 01 = 69
CONNECTING mOom verssrenssrsresesercavesne 01 = 70
PISTON AND OOZZmn._._zo mo_u
WEIGHT BALANCE...........ccoc... ceresnetntns seensnasaranans o1 -7
BLOCK........... esre it nger e et et sess e a b e s A s ns b bansni 01 - 72
CYLINDER LINER - PISTON MATCHING............... 01 -75
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BLOC K CHECKS

CRANK SHAFT
WAin encfl big-end Journals

e p T

A
AR\
\
PAD34AIM
_ _ blue £9,944 ~ 59,954 mm
Main-bearing journal _ — — _
red 59,954 + 59,964 mm
blue 49,984 ~ 49,992 mm
Big-end journal _ _
red 49,992 -+ 50,000 mm

NIOTE T he crankshafts for this engine are nitrided and

therefore cannot be reground;

in the case of ex-

cessive wear, the crankshaft must be substituted.

The crankshaft journals are divided into two classes.

identified with blue or red marks according to the

machining tollerances. _
Check miain-bearing and big-end bearing crankshaft
journal diameters against the values shown G

AR o e e —— —n = e
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CRANKSHAFT
Main and big-end Journals (conrtinued)

ENGINE ASSEMBLY COMPLETE

O O Maximum Journal ovality | N
ey - {ollerance A-B = 0,62 mm
A 2 |
\ §73 [\ . .
< Maximum journal taper tol-
lerance C-0 = 0,02 mm
|

3 L~ D |
" — | [ Centre main-bearing | | . 26,46 26,96 mm

journal lenglh

- & T R -
- ! —
\-/ 04 B o Ny
—l PADIEATOY
e s .
1. Check journal ovality measurements against values 3. Check centre journa! length against dimensions
shown. shown,

2. Check journal taper against tollerances shown. ,@
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o oo S

CRANKSHAFT
WMiln and big-end journals (continued)

"@n Maximum eccentricity be-
_ tween maln journals 0,02 mm

Maximum deviation from
parallel between big-end 0,015 mm
_Ea main fournals

Maximum deviatlon in axes
between the two pairs of
big-end journals and the
main Journals

0,25 mm

PAQISATON

Make sure that;
ihe eccentricity between main-bearing journals;
lhe parallelism between main and big-end bearing
journalss;
. the shift in axes between the two pairs of big-end
journals and the main journals fall within the limits
shown.
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ENGINE ASSEMBLY COMPLETE

MAIN AND CONMECTING HALF BEARINGS - THRUST RINGS

— Malf thrust ring 2.311 10.2.362 mm

l—4| | Class Half bearing thickness
Red | Main 1.832 to 1.838 mm
Big end 1.828 to 1.832 mm
Main 1.836 to 1,842 mm
Blue : -
Big end 1.830 to 1.836 mm

thickness

- The coupling between main and big end half bearings
and crankshaft must be carried out by matching parts
of the same class which are tagged on the half bearing
side £nd on the corresponding journal with the same
RED or BLUE coloured mark.

1. Check that the half bearing thickness ranges within the
specified values.

2. Check that the half thrust ring thickness ranges within
the specifiad values,
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PISTONS AND GUDGEON PINS

- The pistons like the cylinder liners have been divided in to
five classes depending of the manutacturing tollerances.
_ ,B,C,Dand E,
E, PINK, GREEN, YELLOW

These classes, identifiec
are marked by blobs of B

_ _ mm
_ ]

> ﬁ
/ _ f—t

OA = mﬂ‘ ENGINE ASSEMBLY COMPLETE

PAOZIAION

Outside diameter

(d)

Units: mm

PISTON PISTON

MONDIAL BORGO
Class A (Blus) 86,950 + 86,960 86,960 -+~ 86,970
Class B (Pink} 86,960 <~ 86,970 $8,970 ~ 06,980

Class C (Graen) 86,970 — 86,980 | 86,980 - 06,990

Class D (Yellow) 86,980 —~ 86,980 | ©6,990 - 87,000

Class E (White) 86,990 — 87,000 | 87,000 ~ 67,010

amsa__ozoa A
L

or WHITE paint on the piston ceiling.

1. Check ihat the piston outside dlameter falls into the di-
mensions shown.
NOTE This diameter must be measured at right angles
to the audgeon pin axis, and at 11,5 mm and 13,9
mm frzm the piston skirtfor the Borgo and Mon-
dial versions respectively. @
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PISTONS AND G''DGEON PINS (Continued)

> SN

Gudgeon pin 8 = 21. : D Gudgeon pin hole 4 < 21.008
@ cutside diameter 20,996 -~ 21,000 m'n G diameter 21,004 »,008 mm
1. Check the gudgeon pin outside diameter against the di- 2. Check the diameter of the gudgeon pin hole in the

mensions shown. piston against the dimensions shown,



Units:

Ring end float

Oll scraper ring

Thickness “S" Gap “L"
| Compression ring 1,478+ 1,490 0,30 + 0,50 0,045 + 0,077
Ol control -.——.-n d -ﬂg + .—..th Q.g +* o-g 0.0g + o.gﬂ
2,078+ 2,990 0,25+ 0,50 0,025 « 0,057

1. Check the thickness S of the compression and oil-

-gcraper rings against the dimensions shown.
2. Fit the rings inside the appropriate test tool or in the
engine cylinders, and check gap L against the values

shown,

3

Check that the end float values for the rings in their

slots fall within the figures shown.
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CONNECTING RODS

& Small-end bush bore _@_ Big-end bearing .
Inslde diameter

21,007 -~ 21,016 mm 53,608 -~ 53,708 mm

1. Check ftiat the smali-end bore is within the limits 2. Mount the big-end bearing ca.s on the connecting rod
shown, and tighten tha well-oiled nuts to the correct torque
value shown. Check that the big-end bearing diameter
falls within the limits shown.
3. Check the conecting rods for trueness,
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¥

PISTON AND CONNECTING ROD WEIOHT BALANCE

PAGAIAYON

Differenza di peso tra { pistonl <2 grammi “. 4 Connecting rod weight difference <2 gramml

- Mate the gudgeon pins to the pistons accordingto their 2. 1n the same way, check that the difference in weight be-
size class code (BLACK or WHITE). tween the connecling rods complete with big-end caps
insert the gudgeon pins in the pistons and retain them and nuts falls inside the limits shown.
with the circlips; fit the compression and oil rings.

1. Ensure that the difference in weight between pislors
falls within the limits shown,

N



- Examine the engine block for cracks or signs of wear

on the bearing surfaces.
- Chack the surface finish of the cylinder bores,

o g (0,8+1) % 10° mm

- ldentify the cylinder bore class and proceed with di-

mensional checks.
The cylinder liners are divided into five bore classes,

A, B, C, D and &, which is stamped on the top of the
block next to each cylinder.

ENGINE ASSEMBLY COMPLETE

For the dimensions relative to each class, see

“Technical Specifications and Notes".

b
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BLOCK {(Continued)
._,_—_
2
1. Reset the cylinder gauge using a micrometar. =
2. At the depth indicated, measure the diameter value and f 111/
check that the taper and ovalization of the camas Is within ! H U] _
the specified limits. d 1 m
“ Ay 8
“ 1 A
Maximum cylinder taper | A.B = 0,02 mm “.L ) )
Maximum cylinder ovallty | X-Y = 0,02 mm

PADMAIDY

= Compare the values measured D with the normal
values C corresponding to each cylinder class, and cal-
culate the value of maximum cylinder wear.

PAOMAIN

Maximum cylinder wear D-C = 0,04 mm @
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BLOCK (Continued)

ENGINE ASSE

~ It dimengions are found lo be out of tollerance, the
cylinders will have to be re-bored, bearing In mind that
three piston oversizes are avallable; re-bore diameters

H

are listed in "Technical Specifications and Notes".

- Instail the main caps on the angine block and tighten the
ecrows to the onrrect torque.

~ Re-bore the cylinders 1o the sizes shown in “Tachnicai
Speciiications and Notes”.

must form. a diamond pattern with intersection

b. _:o:_:o_a_n_,xuo:.ze_co_‘omn:o:soono::_o:
. anglen of 80° + 120°,

- If bore wear is found to be within limits but the pistons

and riggs have to be changed for other reasons, bore
honing’must however be carried out; in this event bore
diameter must be measured and the naw bore class de-
finad (Indepandent from the class code stamped on the
block) for piston mating purposes.
It cylinder bore is no longer Identified by the letter
stamped on the block following honing operations, the
code letter must be cancelied in order to avoid any er-
rors in subsequent selections.

MBLY COMPLETE
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CYLINDER LINER - PISTON MATCHING

Cylinder - piston set selection Is carried out by
maiching each cylindar liner code letter {stamped on
the top of the block) with pistons having the same letter
stamped on the ¢rown, or tite corresponding color code

(shown in the table),

ENGINE ASSEMBLY COMPLETE

Code
letter
2 liner

Plston code
letter and color

PROTIALOY

A

o0

i

A - blue
B - pink

C - green
D - yellow
E - white

It tha code letter on the block has been cancelled, selec-
ifonis made on tha basis of the latter on the piston to be
subsatituied; in such a case it is however advisable to
meaasure the bore diameter.
- For re-bored cylinders, matching pistons complete
with rings are available in oversizes o1 0,2 - 0,4 and 0.6
. mm, corresponding to the oversize liner.
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FLYWHEEL

~ Check the gear-ring teeth for chips and signs of wear

! REFERENCE THICKNESS

from poor meshing; if present, the flywhee must be
substituted.

Check the surface on which the clutch driven-plate
operates for cuts, pitting or signs of overheting. it Is
first advisable to ensure that the clutch face has not al-
ready been skimmed, and that there is sufticient mate-
rial to eliminate any defects. _

To this end, make sure that the thickness “B” shown in
the drawing exceeds the limit in the table, and that the
axcess metal is sufficient to allow correction.

B> 21,15

ENGINE ASSEMBLY COMPLETE

10,02

PADSTAIDN
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ELECTRONIC-INJECTION
ENGINE (16 VALVES)
- ENGINE REASSEMBLY

ENGINE REASSEMBLY CRANKSHAFT SPROCKETS AND

NOTES ON REASSEMBLY.............oooo weurni01 = 77 PULLEYS, AND WATER PUMP .....ovvcreserse onres et - 90
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Qd - Mﬁ ___ ENGINE ASSEMBLY COMPLETE
ENGINE REASSEMBLY

NOTES ON REASSEMBLY

- Lubricate all bearings and running surfaces with en- » Cylinder head and block waterway plugs.
gine oll before reassembling. Mastic category 3524 - 00011 LOCTITE 601 (green)
- Use only new gaskets, oll seals and circlips. - Before applying sealing compounds, remove all traces
- ._.___Q—.-»Q—.. bots and nuts to the correct torque values spe- of the old compeund and degrease the surfaces.
cified. )
- Apply the sealing compounds specitied to the following
components:

* Oil sump gasket, block side.
Mastic category 3522-00040 DOW CORNING Silastick

732 RTV

BRI T L [N
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CYLINDER HEADS N° 1.821.058.000 .
(A.3.0324) | 3

N’ 1.821.206.000
{A.3.0469)

"I N 1.821.001.000
- | (A3.0103)

~N° 1.821,205.000 8—>5

N° 1.620.016.000
<"'(A.2.0226)

PAD4SA10) ~N® 1.820.012.000
(A.2,0195)
PAO43A10) N

1. Clamp the suppoit tool No. 1.820.012.000 (A.2.0195) and 8. mm.u_moo the spiit cotters using tools No. 1.821.001.000 (A.3.0103),

baseNo. 1.820.016.000 (A.2.0226) in a vice. N" 1.821.058.000-(A.3.0324) & N* 1.821.205.000.
2. Insert the valves in their seats _
3. Insert the cup washer. The springs must be mounted with the ends
4. Insert the lower washer. E having closer turn spacing in contact with the
5. Insert the valve guide oit seals using special tool No. head. |

1.821.206.000 (A.3.0469). - Follow the moounting procedure and perform the valve
w. Insert the valve springs. sealing test.

Insert the upper cotter retaining cup, @
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CYLINDER HEADS (Continued)

20 + 25Nm
(2 + 2,6 kgm)

2

PAOSOATON

1. Fit the tappsts in their housings, 4. Altach the camshaft baaring caps and tighten the nuts.

2. Fit the camshatft oil seals.

3. Place the intake and exhaust camshatfts in their correct BV The intake and exhaust camshafts are not inter-
positions. cahangable.
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PISTONS AND CONNECTING RODS

R P )
« 3 - 6
.
N ‘_\‘@y
H 5N 24)
4 v 1-9) —
PEOTTATON PROTA103 FBOTIAI102
" Clearance betweaen liner and plston
Normal { 0.04 10 0.08 {*) 0.03 te 0.08 (**)
Oversize | 0.04100.08(*) 0.03t00.05(") | 4 pugition the pistons of the right-hand head with the arrow

facing upwards.

. (*) Pistone Mondial (**) Pistone Borgo 5. Position ,._:a_ pistons of the LH cylinder head with the

- Choosa the pistons as specified in "Coupli linder ~ arrow pointing downwards.

liners and n_%onm..._ 18 Bpecilac piing cylind 6. Using the special gripping tool, Insert the flexible

1. Place _nm..Q OO_._:QQ:.—._Q HOQ _Sﬁﬁﬂc n.—..@ u_mnoa. ﬂ_.m.aum into the seat on the .ﬁwmnoa. _-QX—_JQ care to make

2. Insert the pin. sure that the reference indication on the flat surface is
facing upwards.

3. Insert the two circlips.
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CRANKSHALFT

PADS2AI0N

A Rear crankshaft gear orlentation

=24+ 2
1. Fit the rear crankshaft bush using special tool No. 3. Fit the gear to the crankshaft so that the {iywheel cen-
1.821,104.000 (A.3.0450). tering dowel axis makes the angle shown wiih the front

2. Heat upthe oil pump - distributor drive gear to 150°. face of a gear tooth

\.’x... /

E - L B B R EE P




1. Place the upper main bearing shells. - Fit crankshalft in position in the main bearings.

2. insert the spiit thrust washers in the housing 3. Fit the lower main bearing shells in their caps.
machined in the third main bearing. The thrust _
washers must be mounted making sure that the ol @

|
| ducis face the crankshaft shoulder.

[
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ENGINE ASSEMBLY COMPLETE (Continued)

PADBAA10Y

1. Fit the main bearing caps to their matching block 3. Then tighten the bolty holding the maion bearing caps

halves In the corract positions (see marking) and to the block, in two ¢ thrae operations and working in
screavw on the well-olled bolts without tightening them. the sequence showi: {A to F).

2. Tightenthe boits holding the main bearing caps to the - Turn the crankshaft by hand to make surs that there is
main bearing supports in two or three operations, no drag.

workingin the sequence shown (A to F). @



ENGINE ASSEMBLY COMPLETE (Continued)

n_ Crankshaft end float q ~ 0,35

- Check crankshaft end float as follows;

1. Set up a dial gauge reading to hundredihs of millime-
tres, placing the feeler in contact with the crankshaft,

parallel to its axis.

E_ __ o.— -84  enaine assemsLy compLeTE

PAOBEA102

2. Using a screwdriver, lever the crankshaft axially and
check that the end-float “g" lies within the limits

shown.
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BLOCK END PLATE

19 = 24 Nm
(1.9 + 2.5 kgm)

“Fa N* 1,821.063.000
(A.3.0337)

PALLAOATION

1. Insert the sealing ring in the main oil duct of the block 3. Carefully fit the rear crankshaft oll seal in-the correct
ﬁo&zo::u_zo_uvmn_azoo_zo..4.m§.omo_,oo_o.>.u.8m:.

end plate.
2. Mount the end plate fitted with its gasket to the block.
Tighten the and plcte bolts.
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PAGSTAIOY 3 _ I
1 o n. £3 - 108 Nm |
Ao o) (8.8 + 10,7 kgm)
- Lubricate the mounting bolts with englne oll. - 2. Tighten the screws to the correct torque.
1. Position the flywheel on the crankshaft and screw in 3. Fit a tool to the flywheel to allow its rotation, and
the mounting bolts complete with locking washers, remove the previously fitted tool No. 1.820.058.000
without tightening them. (A.2.0378),

- Use speclal tool No. 1.820.059.000 (A.2,0378) 1o prevent
theshaft from rotating,
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PISTONS AND CONNECTING RODS

FAOBSAY DT

P3“Id

P1 position the upper piston ring
P2 position the lower plston ring
P3 position the oll-scraper ring
aa gudgeon pin axis

dd thrugt axis

1. Arrange the ringa in their grooves so that the gaps are
equally spaced around the piston circumferance.

- Fit the previously-selected shells to the big-end bear-
ings and caps.

2. Insert pistons with their respective connecting rods
into the corresponding cylinders using the universal
tool.

PAOSRAICE

Pistons must be inserted with the arro vs on their
crowns pointing in the direction of rotation; up-
wards for the RH bank pistons and downwards

for the LH bank pistons,

Big-end caps should be positioned so that their
identitication numbers can be read. .@
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PISTONS AND CONNECTING RODS (Continued)

43 + 43 Nm
(4.4 =~ 4.9 kgm)

PAOBOAT0Z

H Big-end float -

< Position the main caps and bearing halves. 2. Turn the crankshaft to gain access {o the big-end cap
bolts and tighten them to the correct torque. _

1, Check float between crankwab shoulder and big-end
using feeler gjauges.



N 1.821.064.000
(A.3.0238)

1. Fit the front engine plate complele with gasket to the
block and tighten the nuts and bolts to the correct

torque.
2. Fit the front engine mounting and pulley guard to the
front plate.

FADBOALOL

3. Force the crankshatt oil seal into position using special
tool No. 1.821.064.000 (A.3.0338). Lubricate the sealing
lip and the working surface of the ring with engine oil
before mounting.
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CRANKSHAFT SPROCKETS AND PULLEYS, AND WATER PUMP

m. 117 < 144 Nm %4 N
\ 9} (12 + 14.7 kgm) g < 2gkm

1, Shilo the belt guide disk onto the shaft. 6. Lock the flywheel and tighten the retaining nut to the
<. Fit the drive sprocket for the LH cylinder head timing specified torque. |
beit. - Place a new gasket on the water pump.

3. Fit on the spacer, _ 7. Mount the pump on the block without its pulley.
4. Fit the drive sprocket for the AH cylinder head timing 8. Screw in and tighten the bolts with their washars to the
5.

belt. specified torque.
Fit on the auxillary drive pulley.
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OlL. PUMP

19 - 24 Nm
(1,9 = 2,5 kgm)

! 0.8 = 1kgm) | o

PAOSIA102
1. Turn the crankshaft to bring piston no. 1 to top dead 4, Replace the gasket, applying the specified Joint com-
centre in ignition phase. _ pound eveniy.
2. Fitthe oll pump to the engine end plate and tighten the Remove all traces of the old sealer before applying the
boits to the spacified torque, new.

3. Tighten the bolts holding the pump body to the support 5 Replace the oil sump.
to the specified torque.
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PADS3AT02

- Mount the distributor on the engine end plate.

1. Hotate the distributor shaft so that the wiper arm cor-
reesponds to the relerence mark on the distributor
body. _

The wiper arm must point towards cylinder No. 1.
This Is the Ignition position for cylinder No. 1 and cor-
responds to the correct alignment of oll pump and dis-
tributor drive shafts,

.d = @N ENGINE ASSEMBLY COMPLETE

PAOSIAION

2, If necossary correct any misalignment between wiper
arm and distributor body reference mark by rotating
the body Itself then tighten down the distributor lock nut

on the end plate.
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ELECTRONIC-INJECTION
ENGINE (16 VALVES)

- ENGINE. REASSEMBLY
(Continued)

- REMOVING AND REFITTING
CYLINDER HEAD WITH
ENGI!NE ON VEHICLE

ENGINE REASSEMBLY

REFITTING CYLINDER HEADS........ccocnvnirernenaeres .
ADJUSTING TIMING...............

REPLACING TIMING BELTS

dvesiracanterIbRPES BB PEr bR

SErReThafaRIAR PR CRR s bUNR NRRN LAY

REMOVING AND REFITTING CYLINDER

HEAD WITH ENGINE ON VEHICLE
PRELIMINARY OPERATIONS...........oovmmserenssrsssisses 01-100
REMOVAL OF UNDERBODY COMPONENTS........ 01 - 101
REMOVAL OF ENGINE COMPARTMENT

COMPONENTS ......ccoonvenn S 01-102




ENGINE REASSEMBLY (Coniinued)
REFITTING CYLINDER HEADS

cd - mw ENGINE ASSEMBLY COMPLETE

L2

=

- Refit the cylinder heads to the block as follows:

1. Turn the crankshatft until the piston reaches top dead
cantrein cylinder No. 1in ignition phase; this position is
reached when the “T" mark on the flywheal rim is seen
to coincide with the index on the engine end plate.

I3

2. Make sure that the distributor wiper arm corresponds
with the first cylinder ignition point.

PACSAAIDY
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REFITTING CYLINDERHEADS (Continued)

WN  ATTENTION:
. Make sure the camshafts are positioned
neutrally.

1. Place the gasket in position.

2. Fit the cylinder heads to the block.

Oil the six cylinder head bolts and screw them down to the
specified torque in two or three operations, to the se-
quence shown (A to F).

T I LT L TP e g RSP

PACSSATOY

_ .

If working on the vehicle when the engine is in

place the tightening torques will vary when

using the spanner extension N' 1.822.101.000
see TECHNICAL CHARACTERISTICS AND
PECIFICATIONS)
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ADJUSTING TIMING

N" 1.820.206.000

PROSZAIOY

N . N . = PEOBIATO2
63 +~ 70 Nm
.u (6.4 = 7.1 kgm)
1. install the timing belt rear guards. 3. Fit the timing belt drive sprockets and tighten the re-
2. Mount the belt-tensioner units on the dowels in the taining nuts to the specified torque, locking sprocket

block. movement with special tool No. 1.820.206.000. @




ADJUSTING TIMING (Continuad)

QJ - Qm ENGINE ASSEMBLY COMPLETE

£

1. Rotate the crankshatft to bring piston No. 1to T.D.C. in
ignition phase; this position is -ensured when the "T"
mark on the flywhee! rim lines up with the index on the
end plate.

i

- Rolate the engine shaft clockwise (seen from the rear
end) by about 45° to Jower the pistons In cylinders 1 and
2 in order to prevent the valves from striking the pls-
tons when the camshalts are rolated.
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ADJUSTING TIMING (Coniinued)
1
2

1. Position the LH cylinder head camshafts se that the 2. Slacken the belt-tensioner lock nut so that the spring
space between the two marks on the intake camshaft may exert full pressure on the belt.
sprocket coincides with the mark on the exhaust cam- - Repeat the preceeding operations to adjust the timing of
u__mz_%_.oax._or.. - | the right-hand head.

- Realign the “T" mark on the flywheel rim with the index - Turn the crankshaft a few times in its working rotation
(piston No. 1 at T.D.C. in ignition phase), and fit the LH direction 1o allow the belts to settie into their final post-
liming belt to the sprockets while maintaining the tions.

shafts in that position.
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AEPLACING TIMING BELTS

a7 < 46 Nm .
(3.8 < 4.7 kgm)

h

Rotate the crankshaft until the piston of cylinder number 3. Loosen the nuts of the right-hand belt tensioner and

1 is-at TDC in the firing phase (notch T on the flywheel). tighten them to the specified torque.

1. Further rolate the crankshaft in its normal direction of _
rotation uniil the reference noich ¥ on the flywheel is J During the operation avoid pressing on the belt
aligned with the referance mark, RV which may alter its loading.

2. Check that the two pulleys are in line with the "T" marks

(camshafts of the right-hand head in the resting position:

no cam engaged). @

bkt i AXEROE, o A0 Y AT AR AT T it gl 1 1 ks 3 v ) PR A g e ¥ i galhn L b b T i h A W b s tama e i R b A el e e e Yy
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REPLACING TIMING BELTS (Continued)

37 < 46 Nm
3.8 ~ 4,7 kgm)

on the flywheel, rotate the crankshatft one complete revol- tensioner which may eiter its loading.
ution until the notch ¥ is once .omm_: in fine with the _
reference mark (camshafts of the lefi-hand head in the - After Sau_asm the operations on the right and left-hand

- Starting from the position corresponding to the notch *“w* E During the operation avoid pressing on the belt

resting position: no cam engaged). heads, rolate tha crankshaft until the piston in cylinder
1. Check that the two pulleys are aligned with the "T* marks. number 1 is at TDC In the firing phase (T mark on the
2. Loosen the two nuts of the belt tensionar and tighten them _@\i:oo_r |

to the specified torque. 3. Check that the timing marks on the pulleys are in fine.

AR s s e o m 0 IO 8 90 AR e g st R e e Lt A 1RO T e ik s I AT T g i tnch



ENGINE ASSEMBLY COMPLETIE
_ |

REMOQVING AND REFITTING CYLINDER HEAD WITH ENGINE ON VEHICLE
PRELIMINARY OPEFIATIONS

]

position the vehicle on the inspection ramp
remove the hood (see unit ()

disconnect the battery negative tead

ralge the vehicle

- drain the engine cooling system (see unit (@)
- drain the engine ol (see unit 03)

i 3 e T T e e o e e e T e A b e, e g 8 ey,
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REMOVAL OF UNDERBODY COMPONENTS

FAOTIAI0N

1. Slacken the exhaust clamp nuts at the joint belween 3. Remove the two flexible oil pipes from the heads.
first and second exhaust system sections. 4. Disconnect the LH drive shaft from the gearbox stub,
2. Disconnect the manifolds from the cylinder heads and
remove the first exhaust section.
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ENGINE ASSEMBLY COMPLETE

REMOVAL OF ENGINE COMPARTMENT COMPONENTS

-  Lower the vehicle.

1. Disconnect the electric cable from the air flow meter. .

e
-t .
i b <
Vs 2 1 ..\.A_.
n
~ e e
- .ﬂu.
- |M —‘\
- ‘.\
-

2. Slacken the retaining clip on the breather return pipe
(separator end).

iy
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

1. 8lacken the corregated pipe clip.

2. Unclip the air filter cover.

3. Undo the thrioe screws holding the air-flow meter.

4, m.aao,a the air-flow meter, air filter and corrugated
pipe.

6. Extract the filtar and remove the alir fiiter support by
unscrewing the two retaining screws,

6. Remove the air-flow meter bracket and relative rubber
support.

PARTIAYVY

b
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1. Disconnect the electric cable from the constant idle speed

actuator, 3. Remove the distributor cap and relative HT leads.
2. Undo the mounting screw and remove the actuator.
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AREMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

1. Remove the accelerator cable and rolative bracket,
2. Remove the pressure regulator and Impulse damper

bracket,
3. Slacken the 4 lower manifold clips and remove the air

reservoir box.

PAOTEAOY

U
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

N

1. Disconnect the two link rods from the accelerator shaft. 3. Rocover the spring.
2. Unacrew the 4 nuts and remove the accelerator shaft, 4. Recover the shaft.

‘PADTEAYN
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REMOVAL OF ENGINZ COMPARTMENT COMPONENTS (Continued)

- Remove the front grille (see unit [),

1. Disconnect the power leads to the electric cooling fan.

2. Disconnact the electric lead from the cooling system
temperature sensor, _

PADTTALOY

b
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

1. Slacken the clip holding the cooling hose tosthe ther-
2. Slacken the clip holding the cooling hose o the water

3. Slacken the clip holding the cooling hose (o the haader

mostat. valve,

pump.

tank.
Slacken the bolt holding the radiator to the body, and
remove the radiator.

PAGTIAION

b
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

, « , Slacken the bolt holding the radiator to the body, and
remove the radlator.




ENGINE ASSEMBLY COMPLETE

ELECTRONIC-INJECTION

ENGINE (16 VALVES)
- REMOVING AND REFITTING
CYLINDER HEADS WITH
ENGIMNE ON VEHICLE
(Continued)
- FLOWTESTING
REMOVING AND REFITTING CYLINDER
HEADS WITH ENGINE ON VEHICLE
REMOVAL OF ENGINE COMPARTMENT
COMPONENTS ...cceenicrrimncasesmmsesnammsesssssasserssssanss 01-110
FLOWTESTING
ON THE BENCH.......cooorinrersrennrsansmsisnessisssassm e 01- 117
IN VEMHICLE ......cccovnn. darmysanananysninstesdstinianaes arsesarer ..01-118
INJECTOR TUBE ALIGNMENT AND
SYNCHRONISING.........cconviivmmnaiariossmsaonsasns esrsnens 01-120
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Fiby

REMOVING AND REFITTING CYLINDER HEADS WITH ENGINE ON VEHICLE
AEMOVAL OF ENGINE COMPARTMENT COMPONENTS {Continued)

1. Disconnectthve electrical cables from the electroinjectors. 3. Disconnect the temperature light lead.
2. m__mmg%ﬁ the electric cable from the angino coolant 4, Remove the corrugated pipe from the cabling.
§6NS0r.

b
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

1. Unscrew the nut sacuring the dipstick support bracket to
the engine block and remcve the dipstick.

2. Slacken the cooling hoze clips.

m PRIORAID

3. Loosen the screws securing the fuel supply hose.

Vs
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REMOVAL OF ENGINE COMPARTMENT COMPUNZMNTS (Continued)

1. %niss_so electroinjectors together with the fuel supply 2. Disconnect the brake servo vacuum line.
ose.
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AEMOVAL OF ENGINE COMPARTMENT COMPONENTS {Continued)

PAOBIA102

1. Stacken the 3 screws retaining the power steering 2. Slacken the 3 alternator mounting bolts and disconnect
pump and disconnect the belt. the beilt.
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continuad)

Remove the two front timing belt protection covers
Bring piston No.1 up to Ignition phase by turning until
the "T" on the flywhee! coincides with the relalive
arrow &nd the camshafl eprocket marks coincide,
Slacken the belt-tensioners and remove the belt.

Disconnect the spring from the belt-tensioners and re-
move them.
Remove the rollers.

‘nsert the sprocket lock tool No. 1,820.206.000.

Remove the comshatft sprocket,
Remove. the iwo Inside guards.

ENGINE ASSEMBLY COMPLETE

- N T it

N' 1.820.206.000-
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)

- Remove the two engine bay reinforcing struts. 1. Remove the camshaft covers using a specially shor-
tened socket wrench.
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REMOVAL OF ENGINE COMPARTMENT COMPONENTS (Continued)
1\\\ D] [~ with 300 mm_ [ 65 = 67Nm

\\, __ ﬁoﬂncqu,m..m:o 11(66 = 6,9 Kgm)
_ _ - with mm | 70 + 73Nm
— torque S_qm:nﬂ. (11 + 74 xm_a._

) I
| #”1.822.101.000

PR113A101

- Remove the cyiinder head bolts using spanner No.
1.822,101.000 and appropriate leverage.

- Remove the cylinder iveads from the engine bay with ¥ |fworking with the engine on a bench the tight-
due care, | E oning torques will vary (see TSN).

1. When reassembling, tighten the bolts to the torque
values specified.
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FLOWTESTING
ON THE BENCH
‘_. ._ .,. __—
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1. Remove the seals on the by-pass screws and screw 3, Adjust the throttle regulating scre to obtain a reading
them fully. home. of 120 -+ 130.

the by-pass screws and check for {low readings of 185
+ 190 on scale “N".
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01118

FLOWTESTING (Continued)
IN THE VEHICLE

PAOMAAI0Z

3. Ramove the constant idling actuator from the alfr box.
the intake box to

- Disconnect the battery negative lead. _
1. Slacken the hose clip holding the corrugated pipe o 4. Loossn the four lower clamps securir
¢ box.

the air-flow meter, thro i d the
2. Slacken the breather return pipe clip. the throttle bodies and remove the int ,@
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FLOWTESTiNG
IN THE VEHICLE (Continusd)

=
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PAONSA10)

FAOISATOR

1. Using a flowmeter take measurements for each in- - With the flowmeter set to scale K, make sure that flow
Jector tube, Make sure that flows fall between 185 = ~ values lie between 120 = 130.
190 on the N scale. 3. i these values are not read, adjust the throttle screw.
- Ifthe specified values are not read, proceed as follows: - With the throlties adjusted, open the by-pass passages
2. Remove the seals from the by-pass screws. until flow values of 185 + 180 are reached on the N

scale.
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FLOWTESTING (Continued)
INSECTOR TUBE ALIGNMENT AND SYN-
CHRONISING

e

)
.t
1 ..

S

PAOSIA1DY

1. Check the play in the two slackened levers. Recom-
mended value: Imm.

2. Slacken the vacuum outlets. _

3. Connectthe outlets to vacuum gauge No. 1.824.002.000

- (C.2.0014),

4. With the engine at idle speed check that the difference
between numaoa does not exceed 25 mmHg and if
necessary adjust the by-pass screws.

ENGINE ASSEMBLY COMPLETE

5.

N° 1.824.002.003

(C.2.0014)
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PAOSSA 102

PAOMATOS

I there is a pressure differance between cylinders on
the same bank of over 256 mmHg, despite the adjust-
ment, substitute that injector tube.

Accelerate gently a few times and check that the man-

ometer columns shift simultaneously; in the event of

lack of synchronism, adjust the: regulating screws on
ihe slackened levars.
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ELECTRONIC-INJECTION
ENGINE (16 VALVES)

- TECHNICAL SPECIFICATIONS
AND NOTES

TECHNICAL SPECIFICATIONS

AND NOTES
ENGINE DATA..c.coocemmre e ecisrssssressmmssssssimssessss 01 = 121
BLOCK ..oovvresssieesssivgperesmsasesssserseneascnsens S 01-122
CRANKSHAFT oo OF - 123
MAIN BEARING SHELLS......osovccen. e eesnnen 0t-125
THRUST HALF-WASHERS: .vvceseenrsiersreeeeses s 01 = 125
FLYWHEEL..oossmsee v cnmemmenmetsenessemecssssssnesensaerens 01 = 126,
PISTONS .o eeveere s senemsesreesesssisemsessssssre reesserennenn 01 = 127
GUDGEON PINS .....ocvevereeerereresrssesras vsesssemreeon 01-128
PISTON RINGS «...verereeeer v et eressrese .01-128
CONNECTING RODS ..cereeecrrreorecressoseesesseeserssn 01-129

[P RRIPCIPRRN WP

BIG-END BEARING SHELLS..........oooervvers e ..01-129
CYLINDER HEADS ................. ceremmmresseseseseesssenanoes 01 = 130
YALVES oo ceseeeeesesseseessssmssssssssns eveserseeeeneens 01 = 131
VALVE SEAT REGRINDING ALLOWANCES.......... 01 - 131
SPRINGS ..eveeeeemrrecrenmreemreseesssesssssssereessasesssassseesenes 01 = 132
CAMSHAFT BEARINGS AND TAPPETS.............. 01 - 132
CAMSHAFT ceovoeeeses e ressssssssesssssssssssssseesemseessns 01 < 133
ASSEMBLY CLEARANCES AND

INTERFERENGES ..o reocemseesineneenns 01 = 134
HEATING TEMPERATURES «...covvovvceeeeeeones vevernns 01 - 135
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ENGINE ASSEMBLY COMPLETE

' TECHNICAL SPECIFiCATIONS AND NOTES

ENGINE DATA

DATA 30746 - 30747
Type Otto cycle, 4/stroke
Cylinders 4 horizontally opposed
Fuel _._m<m$._3 electronic ignition
Bore - stroke mm 87 x 72
Cubic capacity N cm? 1712 |
Combustion chamber volume cm? 47,5
Compression ratio 10:1
| 98 (137)
Maximum power DIN kW (CV) 95 (132) A
at 6500 RPM.
157 (16,4)
Maximum torque DIN Nm (Kgm) 151 (15,8} A
_ at 4600 RPM.

{A) With om.m_ﬁ_o converter.
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REFERENCE DIMENSIONS

TENGINES

30746 ~ 30747

cl.A| 87,000+ 87,010
cl. B | 87,010 + 87,020
Standard cl. C| 87,020 + 87,030
Cylinder bore ch. D | 87,030 + 87,040
dumeter “a" mm cl.E | 87,040 + 87,050
1a 87,200 + 87,210
Oversize: 2@ 87,400 + 87,410
3 87,600 + 87,610
Maximum alignment error between 0.05
cylinder and crankshaft axes. mm '
Max. cylinder As in drawing 0,01
ovality and tapar mm
Max 0,02
Cylinder surface finish Hm (05 + 1)
Cylinder lapping pattern 90" + 120°
LA Main Seari o . .
1ain earing mm 63,663 + 63,673
diameter “b _
Rear main bearing thickness “c” im 23.68 + 23,73
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CRANKSHAFT

_ Unlts; mm
T ENGINES

REFERENCE DIMENSIONS 20748 30747
Crankshaft journal Standarg  |o1W0_| 59844 + 59,954
dlameter “d | Red | 59,054 + 59,964
Crankpin journal Blue | 49,984 = 49,992

a_mao_ﬂq ._o._ Standard -
Red | 49,992 + 50,000

_ Rear crankshaft journal "¢"” 28,51 + 28,55
FLYWHEEL CENTERING DOWEL : = o and cont. crankanah _ _
QEAR TOOTH mats o cranand 18+ 2
Crankweb shoulder jaurna ; 1.6 - 1,7
dius R _ Rear crankshatt journals "~ '
radius - Crankpin journals 33 +~ 35
. — Crankweb shouldor o v - ma
radius length "f" Rear crankshaft journal 2,11 - 2,81
s Cylindrical Central crankshatt journals 24,05 - 24,15
OVALITY 3. section length "a” | Rear crankshaft journals | 24,22 + 24,32
TAPERAA B PAYISAIO) _ _ {CONTINUED)
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CRANKSHAFT (CONTINUED)
_ Unis: mm
| | | ENQINES
REFERENCE DIMENSIONS
30746 -~ 30747
oazxm:m_: and crankpin journals B
surface finishi Hm 0.16
Crankshatt and crankpin journals,| As drawing| 0,006
ovality X-Y and taper A-B ~Maximum 0,02
Maximum paraltelism o_:.oq between | 0.015
crankshaft and crankpin journals e
_ _ Maximum eccentricity between crankshaft journals 0,02
FLYWHEEL CENTERING DOWEL M deviation betw o 3 el
_ : Maximum deviation een crankpin and main
GEAR TQOTH .aom_::n_,m XS | | 0.25
Maximum perpendicular alignment error 0.03

[ rrLr/

OVALITY X-Y:

TAPERA A B PATIBAYY

ENGINE ASSEMBLY COMPLETE

between crankwebs and crankshaft axis

Rear crankshaft bush diameter “b”

16,065 -+~ 16,080

Rear crankshaft nmm.._ orientation .._.R....__Ao_._
pump/distributor drive)

24" + 2°
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MAIN BEARING SHELLS

PFAI20AT0Y

THRUST HALF-WASHERS

PA120A102

ENGINE ASSEMBLY COMPLETE

Units: mm
__ENGINES
REFERENCE DIMENSIONS 30746 — 30747
| ' Red 1,832 + 1,838
Thickness “a" _
_ Blue 1,838 + 1,842
Units: mm
. ENGINES
REFERENCE DIMENSIONS 30746 — 30747
Thickness “a” 2311 + 2,362
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FLYWHEEL

_ .. Units: mm
ENGINES
REFERENCE DIMENSIONS
30746 - 30747
a 24,0 = 24,2
Machining allowances b s 0.2
c 2 21,15
Maximum parallelism error between clutch
driven-plate bearing surface and flywheel 0.08
engine mating surface {measured on a 100 e
mm radius)
Maximum flatness error for clutch 0.02
driven-plate bearing surface .
/0,02 Surface finish {or clutch driven-plate um 2
bearing surface
Note: Metal removed In machining, dimension “6", must be tha same for. both the clutch
driven-plate bearing surlace and the ciutch pressure plate cover mounting suriace, 80
FAIIATDY that dimension"a” remains constant. Dimension “¢” must not fall below the value

shown,



PISTONS

PATZIAION

PAI22AY02

PAT22AY03
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ENGINE ASSEMBLY COMPLETE

_ Units: mm
ENGINES
REFERENCE DIMENSIONS 30746 - 30747
| Mondisl (1) | Borgo (2)
Class A {Blue) 86,050+ 88 960 | 86,060 86,970
| Class 8 (Pink) | 86,960=86,970 | 86,970=96,080
Piston diameter "a" . _ ] - —
Ano be measured at Standard O_wauﬁ a—ag- gbﬂeim@_g@ g.§+g.§
right angles to the o N -
Qudgeon-pin axis at Class D {Yellow) | 86,980+ 86,090 | 86,890~ 87000
distance "H" from it) Class € (While) | 86,990 67,000 | 87.000-87.010
1e 87,144 - 87,160 | 87,150~ 87,170
Oversize 2" 87,344 87,360 | 87,350-+87.370
Ky 6754487560 | 87,550 87,570
First compression ring groove height “¢” 1835+1585 | 1.515-153
Second comprassion ring nqoorm zm_nsu_ v 1,775+ J..s.o_u o
Oil scraper-ring groove height “e” 3,015+3,035
‘Gudgeon-pin bore in piston “b" 21,004 - 21,008

() H = 139 mm D H = t1.5mm
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QUDQGEON PINS

bl b A AL L L ]

PAI2IAYON

PISTON RINGS

Y

PAI2IAY02

ENGINE ASSEMBLY COMPLETE

_Units: mm

REFERENCE DIMENSIONS

"ENGINES

30748 - 30747

Gudgeon pin diameter “a”

20,068 + 21,000

Gudgeon pin end float 0,004 +~ 0,012
_ Units: mm
REFERENCE DIMENSIONS 30746 30747
First ring 1,478 <+ 1,490
Ring thickness "b" Second ring 1,728 + 1,740 |
Oil scraper ring 2,978 - 2,990
Flirst ring 0,30--0.50
Second ring 0,30 +0,50
Ring gap (1) "a"
Oilscraper ring 0,25-- 0,50
Maximum gap for 1

each ring

(1) As measured inside measu:ement ring or cylinder bore
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CONNECTING RODS

LI L.b Units: mm
" ENGINES
D .
REFERENCE DIMENSIONS 30746 - 30747
Small end bush bore “a” 21,007 = 21,015
Blg end bore "b" 53,606 - 53,708
PAY24ATOY : : :
BIG-END BEARING SHELLS
_ c::- _..._3
a _ _ ENGINES
REFERENCE DIMENSIONS 30745 30747
Big-end shell Blue | 1830 + d_mmm_
thickness. “a” Red 1826 + 1,832
PAT24A102 ¥ I




B 01-130 ooemmarcomer

CYLINDER HEADS
o ~ Unita; mm
N | | ___ENGINES
AEFERENCE DIMENSIONS _ _
30748 ~ 30747
; Vaive gukde seat uo-o "¢ - | ._n.oco + 12,018
| - [standard | 12,040+ 12,051
: : Intake
A | . e Valve guide outside Oversize 12,240 + 12,261 :
v Q diameter "a" i
d M\ : : Standard 12,050 + 12,068 i
_ . Exhaust | R _ — _
Oversize 12,250 + 12,268 |
Valve guide bore "b" | 7,000+7,015
Valve oll seal seating diameter “f* 9,75 + 9,85
Valve gulde projection "e* 10,35 + 10,65
Maximum parallelism error between cylinder head | ane m
amsozna‘wc;nooa “ 0,05
_“s_nx_aca_zns%m arror, cylinder head joint 0.03 M
ace (s _,
Surace ‘.n_a?Q__R_o_‘ head joint face um 1,6 m

{1) When skimming heads with hemispherical combustion chambers, the operation must be
porformed o both heads on the same sngine.

B e L ]
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VALVES

1 |
, B ” Units: mm
ml _ENGINES
: EPERENCE DIMENSION!
+ REFERENC NS 30746 ~ 30747
_ | T Tlnlake _ |
w | \ Valve stem diameter | a Exhavst a..oa_m_... 6,98
— -
: Intake 318 + 32,0
_I_... cL Valve head diameter “b" : ST v v
Units: mm
VALVE SEAT REGRINLING ALLOWANCES ENGINES
REFERENCE DIMENSIONS 10748 - 30747
o xca intake 31,0
Refarence diameter "O"  "Exhaust_ 245
Maximum regrind allowance for | Intake _04
upper valve seat band "a” | Exhaust 11
‘Maximum regrind allowance for | Intake R=08
valve seat contact band Exhaust b= 11
Maximum upper valve seating | Intake 150"
angle "o Exhaust 120"
Maximum valve seat contact band angle “f}" 80" + 20°
| W " Inner valve Intake LY
PAIZSAID2 @ mTem e 32-.-5.3.::.3.8335—‘ seat mao_a Y Exhaust mo

e L

e gl
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SPRAINGS

M

PAIZTATON

CAMSHAFT BEARINGS AND TAPPETS

PAIZTIANO2

m PAYZTAYDR

. Units: mm
N ENGINES
REFERENCE DIMENSIONS 30746 - 30747
Spring length with Outer spring _mm nm._m
vaive open “a Inner spring mm 20,8 |
Spring load at length Outer spring N (kg) | 340312408 (35624 1)
a inner spring N (kq)) | 321,60048,82 (32,70409)

Units: mm

REFERENCE DIMENSIONS

ENGINES

30746 ~ 30747

Camshaft bearing seat diameter “a”

27,000 + 27,093

Tappet housing diameter "h*

33,000 + 33,025

Tappet diameter "¢"

32,975 = 32,959
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b . e ———— e e e~

CAMSHAFT

I__l ) g——a
e . TILHL % ...ILI. g i i!..l [
A o !
a a a
PAIZIAION
Units: mm
ENGINES
REFERENCE DIMENSIONS 30746 - 30747
9,00 *
Intake .50 **
Cam lift %
Exhaust m.mo_
”_o_mam.:m: journaidiameter (a) | 26959 - 26,980

* Outer cams ** Inner cams




ASSEMBLY CLEARANCES AND INTERFERENCES

_.;ﬂ& c.ﬂ - ._wh ___ENGINE ASSEMBLY COMPLETE

Units; Nm (Kgm)

| ENGINES
REFERENCE DIMENSIONS 30746 - 30747
Standard 0,04 = 0,06 () 0,03 + 0,05 (**)
Piston floal . — . __
Oversize 0,04 + 0,06 (*} 0,03 + 0,05 (**)
Flrst ring 0,045 +~ 0,077

Piston ring

fioat __.moooza :zn_

0.035 = 0,067

ol scraper 13

0,025 + 0,057

Gudgeon pin radial float

0,004 + 0,012

GQudgeon pin play In smalil-end bush

0,007 =~ 0,049

Crankshaft main bearing radial float

0,024 + 0,056

Crankpin radial float

0,032 -+ 0,064

Qm:xm:m:_o:a float

0,056 +~ 0,248

(*} Mondiali piston (**) Borgo piston

(CONTINUED)
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ABSEMBLY CLEARANCES AND INTERFERENCES (CONTINUED) Uniie: mm
| ENGINES T
REFERENCE DIMENSIONS .
- 30746 - 30747
omauqm__ bearing | Front 0,02 + 0,074
radial float Ceontre - Reare 0,02 + 0,074
Radial clearance betwaen tappet bucket and .
seat in camshaft support 0,041 + 0,05
Valve radial float In guide Intake 0,02+ 0,05
Exhaust 0,02 + 0,05
Valve guido/seat Intake 0,022 + 0,051
Interference Exhaust 0,032+ 0,008
HEATING ‘.._m:vm=>ﬂc=mm
S ENGINES
COMPONENT 0746 -~ 30747
Cylinder head heating saum..m.ca for valve seat Suquo: 100° + 120 °C |
120" + 140 °C

Gear ring heating temperature for fitting to flywheel

PP Y S O
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ENGINE ASSEMBLY COMPLETE

ELECTRONIC-INJECTION
ENGINE (16 VALVES)

- TECHNICAL SPECIFICATIONS
AND NOTES (Continuad)
- SPECIAL TOOLS

TECHNICAL SPECIFICATIONS
AND NOTES

CHECKS AND ADJUSTMENTS ......cccevmmrnnenvenrennas
FLUIDS AND LUBRICANTS.....ccovcvnsiimmsicsseresenensens
SEALANTS AND FIXING AGENTS .....cuvicrennnennns 01
ABRASIVES.........ccoviimmnmmmmmnrrnscnssssssntcssnssessanees! | -

TIGHTENING TORQUES.....co.commrssmmsemssmssssunsessen
SPECIALTOOLS........nicrsinarion

b ¥ 5
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CHECKS AND ADJUSTMENTS

\a_d/ FIRST VALVE PAIR.
. TIMINGZ

PATTIAION

S mraxe
BXZD exnavsr

& d' _ PAIIIATO2

SECOND VALVE PAIR
TIMING

FA131A103

ENGINE ASSEMBLY CGMPLETE

o ENGINES
VALVE TIMING
ANGLES 30745 - 30747
. m mo
Opening (before T.D.C.) . 0
_ a 35
Intake
| b 48°
Closing (after T.D.C.) b’ 48°
Ovening (before T.D.C.) ¢ 2
c 42
Exhaust
. _ d 12°
Closing (after T.D.C.) g 09°
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FLUIDS AND LUBRICANTS
| APPLICATION TYPE PRODUCT —aiy
Engine ?cau and filter) z.: uo;o&nm_ replacement AGIP NUOVO SINT 2000 10W/40 3,6 kg (4,01)
Mﬂﬂﬁ% (sump, filter, manifolds and distribution olL IP SINTIAX Motor Oil 10W/40 4,1 kg (4,6 )
SELENIA SPECIAL FORMULA
ALFA ROMEO 10W/40
..i
SEALANTS AND FIXING AGENTS
APPLICATION TYPE | PRODUCT _ Q.TY
Oil sump gasket, block side (1) MasTic | DOW CORNING Silastik 732 RTV -
Cylinder head and block waterway core MASTIC LOCTITE 601 (green) _
plugs (1) _ R _ _ o
(1) Belere application remove all traces of old compound and degrease surfaces with trichloroethylene or chloroethane.
>m_a>_m_<_mm _
APPLICATION TYPE __PRODUCT Q.TY
Valve and seat lapping ABRASIVE SIPAL AREXONS Carbosilicium for valves _

B e e T T pu—



TIGHTENING TORQUES
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ENGINE ASSEMBLY COMPLETE

Units: Nm (Kgm)

COMPONENT

ENGINES

30746 ~ 30747

mﬁn_x_ :6.:_” w:au rear no._cnq aocazzn bolts

19 + 24 (1,0 + 2,4)

om._.:w_:mz u_u_.c_o_xa E.m._:_:u _:c"_ A__: oil)

63 - 70 (64 + 7.1}

Main oearing retaining bolts (in olil)

66 + 73 (67 + 7.4)

.z_m_: bearing cap bolts (in oil)

40 + 49 {4,1 + 5)

Flywheel mounting bolts (in oil)

04 + 105 (9,6 + 10.7)

Big-end bearing cap bolts

43 + 48 (44 + 4.9)

Front o_;._:xm__._m: _E__m_u\H retaining _2:

118 + 144 (12 + 147)

30 + 35 (3,0 + 3.5)

Drive m_..mEn_:mB:_E shatft union bolts (in oil)

Belt-tensioner retaining nut

With engine cold

37 + 46 (3.8 + 4,7)

With engine hot

29 = 35 (3 + 3.6)

Qil-pressure switch unit

33 + 41 (34 + 4,2)

Bolts holding frony engine cross-member and stabilizer bar to body

66,5 ~ 83,3 (6,8 ~ 8,5)

Bots holding stabilizer bar to strute

14,7 — 23,5 (1,5 = 2,4}

Cylinder head bolts

93 + 9795 + 99

(1) If a torque wrench is used with extension No. 1.822.101.000
as shown in the drawing, torque values become:.

— with 300 mm torques wrench
~ with 400 mm torque wrench

to be positionad .822.107.000

(CONTINUED)

85 - 67 Nm (6,8 + 68 Kgm)

70 + 73 Nm (7,1 + 7.4 Kgm)

(S rumni
PE138A101

.
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TIGHTENING TORQUES (cont)

ENGINE ASSEMBLY COMPLETE

Unlts: Nm {Kgm)

COMPONENT

ENGINES

30746 - 30747

Camshaft bearing block bolts

19 ~ 24 (19 + 24)

Water filler n_uo screws

19 + 24 (1,9 + 2,4)

Oll pump mounting nuts

18 = 24 (1,9 + 2.4)

Cooling system temperature sensor 15 (1,5)
o___ucau_ uoniucuuo: union co__a 8 +10(08 + 1)
E.m.oq .ucSu retaining cu_ﬁ | 19 - 24 (19 = 24)
Intake manifold nuts 19 +_ua (19 =~ 24)
RH head temperature switch 33 - 41(34 - 42)
25 + 34 (25 - 3,5

Spark plugs

Qmm_‘gx-a__:m_qoa__m:o_:a_:m_ union bolty

39 + 48 (4 =+ 4.9)

Front cross-membaer/strut union bolts

53 + 85(54 + 8,7)

Clutch circuit hose to pipe union

15 = 19 (1,5 = 1,9)

R
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SPECIAL TOOLS

ENGINE ASSEMBLY COMPLETE

1.820.012.000 Cylinder head suppsrt clemp
(A.2.0195)

1.820.018.000 Cylinder head support fork
(A.2.0226)

1.821.205.000

Valve assembly tool

PATIBATON

#w)ﬁm._oﬁmwo Valve guide extractor

PA13BAT0)

iyl

IR s R i T PR R FE R
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1.821.207.000 Intake vaive-guide insertion tool
PALMAIDY
1.821.204.000 Camshatft seal insertion too}
1.821.001.000 : N
(A.3.0103) Valve assembly bracket
1.821.058.000
(A.3.0324) Valve assembly lever

PA138A173

O

P e
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1.821.0683.000 _ _ _
(A.3.0337) Rear crankshalt oll seal insertion tool
PAIIIAION
1.821.084.000 Front crankshaft oll seal insertion tool
(A.3.0338)
PAL13TA102
1.820.208.000 Engine-transmission unit removal tool
1.820.209.000 Anti-torque flange for electromagnetic coupling
PAIITA10)

L
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A—

1.821,110.000 _
(A.3.0469) Intake valve oil seal insertion tool

PALISAYD
1.822.102.000 Spark plug wrench

PR140A102
_ Ratchet wrench
1.622.103.000 for spark plugs

PA138A103
1.820.206.000 | Camshatt sprocket locking tool

PATIBA T4

gl
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1.820.207.000 Valve removai plate

PAISAI
1.822.101.000 Cylinder head boit key

PALIBAIO2
1.821.208.000 Valve-guide oll seal sxtractor

PFAVISA10]




