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SEQUENCE OF OPERATIONS

— Drain the engine oil (using spanner 1850113000) while the engine is raised off the ground by the hoist;
— mount the engine on the rotating stand using brackets 1861001011;
— remove the parts illustrated below:

PWO001H602

wr: PWO01HE01

1861001011

PWO001HE07 PW001HE06 PWO0O01H605
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PWO02H601

PWO002H602

PWOO2H6E07

2000 i.e. 16V engine only

PWO002H606

N PWOO2ZHG04

PWOQ02H605
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PW003H601

‘ p "« - PWOO3H604

‘ PWO03H605

PWO03H606

PWOO3HB07
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> PWOO5HE02

1867029000
PWOO5HE04

To remove the sprocket bolt, use the
flywheel locking tool 1867029000

The sprocket bolt has a
left-hand thread.
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1860473000

K. ~RWOO0EHE02

PWOOEH601

PWOOEHE03

PW006H607

PWO06H606 .
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PWOO7H602

PWOO7HE07
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PWO0BHE05

PWOOBHE06
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1852137000

PWO09HE602

]
;

“PWO009HE03

PWOOSHE06

The sensor bracket
should never be re-
moved

PW009H605
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PWO10H601

PWOI10H602

PWO10HE603

* 2000 i.e. 16V turbo engine
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Dismantling at the bench

Numbering on cylinder block and bearing caps

The numbers stamped on the cylinder block
and bearing caps must be the same and legible
from the flywheel side.

The bearing cap positions are indicated by a se-
ries of notches starting from the timing gear

‘ side.
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PWO11H604
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PW011H603
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After dismantling the engine, carefully
check the various dismantled parts.
The following sections contain instruc-
tions for the main checking and mea-
suring operations necessary in order 1o
determine whether the components are
suitable for reuse.

The correct refitting sequences are also
described, and special tools are indi-
cated 1o facilitate the engine reas-
sembly procedure.

PWO12H602

Location of piston lubricating and cooling
jets

The spray jets are screwed into a special
lubricating passage in the cylinder block.

NOTE The arrow shows the point 1o be
staked.
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DISMANTLING AND CHECKS

Mounting cylinder head on tool 1860456000

Dismantling side covers from camshaft rear caps

‘ - PWO13H802

E I 1852150000

Dismantling camshaft caps and lubri-

cation pipes
‘ : A
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Dismantling camshafts

Dismantling tappets

Dismantling half collets, caps, springs, valves




slamm— slm— [
16V 16V turbo Engine
- - Cylinder head

® 10.

. Decarbonizing and cleaning valve seats and passages

Refacing cylinder head J!

Slight refacing of the cylinder head is per-
mitted.

However, if the combustion chamber depth
then becomes less than 15.4 mm, the cylinder
head should be replaced since it could give rise
to damage to the valve seats.

. PWO15H602

v

Measuring combustion chamber volume (41.8 ¢c)

After refacing the cylinder head, check the
combustion chamber volume after fitting the
valves and spark plugs.
Fill a measuring cylinder with VS 20 or 30 en-
gine oil and note the amount put in, then allow
the oil to stand in the cylinder for approx. 10
minutes.
After filling the combustion chamber, allow the
oil to stand in the measuring cylinder for ap-
prox. 10 minutes.
Measure the remaining oil: the difference in the
cylinder contents before and after filling the
chamber corresponds to the volume of the
. chamber.

Copyright Fiat Auto 15
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Areas for removal of material

If the measurment 1s less thamaterial
should be removed from inside the chamber in
order to obtain the correct value.

The arrows in the photo show the areas where
material should be removed. ‘

VALVES

Decarbonizing valves

Check that the valve stem does not show signs
of scoring or seizure; also check using a mic-
rometer that the valve stem diameter is within

Pwo16H602 the tolerance limits. .

Valve regrinding using a cutter

Set the scale to an angle of 45°30" and regrind
the valve. removing as little material as pos-
sible. If the top of the valve stem is pitted, re-
grind it. again removing as little material as
possible.

16
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X%
Checking dimension (X)

After regrinding check that the thickness (X) of
the valve on the head perimeter is at least ] mm,

. . P
otherwise the valve will need to be renewed. p‘évv?)l?ﬁé‘éi

Checking clearance between valve stem and valve

guide

NOTE If the clearance (measured as illus-
trated) between valve stem and valve
guide is over 0.25 mm., the valve guide

. should also be renewed.

VALVE GUIDES

‘ Removing valve guide

Coprright Fiar Auto
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1890385000

1860462000

Fitting valve guide

Replacement valve guides are also available

with oversized external diameter (0.05. 0.10 and

0.25 mm).

NOTE Before installing the new valve guides,
heat up the cylinder head to 100° -

120°C.
®

Reaming valve guide inner surface

This should be done if slight distortion occurs
during installation.

Regrinding valve seats in the cylinder head

NOTE The valve seats in the cyvilinder head
should be reground whenever the valves
or valve guides are reground or ‘
replaced.
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W = Valve seat recut at 45° and reduced to the
specified width.

PW019H603
PW019H604

Z.

Regrinding valve seat with Reducing outer valve seat Reducing inner valve seat
‘ 44° 730’ cutter. with 20° cutter. with 75° cutter.

Measuring valve’s line of contact on its seating

NOTE [f the valve head is not centred in its
cylinder head location, regrind the
cylinder head seats accordingly.

If centring is impossible, renew the
valve seat.

Checking valve stem height after regrinding

NOTE [f the stem is too high, shorten i1 by

. grinding.

Copvright Fiat Auto 19
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1860490000

ot

Valve leak compression test

NOTE The test is carried out with spark plugs
fitted.

1860454000

Fitting valve guide oil seals

Lubricate the parts with engine oil be-

fore final assembly. .

VALVE SPRINGS

Checking valve spring load

NOTE Before assembly, the inner and outer
valve springs should be checked 1o en-
sure that the minimum loads are within ‘
the specified limits. —
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Cylinder head
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Fitting valve, caps, inner and outer spings and

. split taper collets

TAPPETS

36,975 + 36,995

Checking tappet diameter

Il"a tappet shows excessive out of round. it
. should be renewed.

PW021H602

Fitting tappets

If the tappet location is excessively worn. renew
the cylinder head.

Lubricate the parts with engine oil be-

' fore final assembly.

Copryright Fiar Auro
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CAMSHAFT

Measuring camshaft journals

NOTE The cam and journal surfaces must not
show signs of seizure or scoring, other-
wise the camshaft will have to be re-
newed.

Measuring cam height

The camshaft must be renewed even if
only one cam is excessively worn.

Installing camshaft
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Numbering inlet valve camshaft caps

Numbering inlet valve camshaft caps on cylinder
head

PWO23H602

NOTE To prevent difficul-
ties’in camshaft rota-
tion, the caps must
be fitted exactly as
illustrated in  the
photos.

PWO023H603

PWO23H604

Numbering exhaust valve camshaft caps on Numbering exhaust valve camshaft caps

cylinder head

(]
Lo
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Measuring thickness of camshaft rear thrust cap

PW024H601

Fitting camshaft cap bolts and tightening by
torque wrench

"

PWO024H603

Checking camshaft endfloat ‘
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1860623000

Fitting camshaft front cap oil seal

' " ‘ PWO025H601

Fitting camshaft rear cap side covers .
PWO025H602

‘ Provisional assembly of camshaft sprockets

PWO25HE603

Copyright Fiur Auro 25
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ADJUSTING VALVE CLEARANCES

1895113000

Checking clearance between tappet and cam-
shaft cam

la—— . :
I 16V »j 0,38 = 0,03
-~

0,43 = 0,03
‘ (}j 0,35 + 0,04
- B 0,40 = 0,04
16V turbo
Mounting pressure lever 1860443000 ‘

Positioning tappet locking tool 1860747000

Position the cuts on the tappet edges so as to fa-
cilitate the subsequent withdrawal of shims to .
be replaced.
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» Withdrawing tappet adjustment shim using a
. scribe and magnet

NOTE Replace the shim with another of ap-
propriate thickness to obtain the cor-
rect valve clearance.

Fitting cylinder head gasket

NOTE  Place the cylinder head gasker on the
block with the word “ALTO” facing
the fitter.

The cylinder head gasket is of the AS-

TADUR type. Because of the special

material from which it is made, it

undergoes a polvmerization process

during engine operation, so it hardens
. considerably during use.

PW027HS03

Copvright Fiar Auro
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PW028H603
PWO028H604

Fitting cylinder head

N The following precuations are neces-
sary to ensure polymerization of the
cvlinder head gasket:

— keep the gasket sealed in its nylon
wrapper;

— do not unwrap until just before as-
sembly;

— do not lubricate or dirty the gasket
with oil, and make sure that the
cylinder head and block surfaces are
thoroughly clean.

TIGHTENING CYLINDER HEAD

The correct cylinder head bolt tightening pro-

cedure is as follows, bearing in mind that for

each stage, the tightening sequence is as illus-

trated below:

— lubricate the bolts and washers and leave
them to drain for at least 30 minutes;

— initially tighten the bolts to 2 daNm;

— tighten to 4 daNm using a torque wrench

— with an ordinary tommy bar, tighten the
bolts again by an angle of 180° in two se-
parate stages (90° + 90°), following the cor-
rect order at each stage.

PWO0O28H6E05

Pre-tightening cylinder head bolts with torque
wrench in two stages (2 + 2 daNm)

The ASTADUR gaskets are used with
cvlinder head bolts of the yield point
type.

These bolts should be renewed after
being used 4 times.




alas—

o .
200 R 2000, N Engine
-~ - Cylinder head

P 10.

Angle tightening cylinder head bolts in two st-
ages (90° 4 90°)

NOTE Since an ASTADUR gasket is used,
the cylinder head bolts need not be re-
tightened after 1000-1500 km.

PW029H603
PWO029H604

Fitting camshaft sprocket rear cover

. LW T PWO29H601

1860473000

Fitting and tightening camshaft sprocket bolts by

‘ torque wrench

Copyright Fiat Auto
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VIBRATION DAMPING SYSTEM WITH COUNTER SHAFTS

In addition to forces on the piston crowns. caused by expanding gases, the following are present in internal
combustion engines:

— centrifugal inertial forces. resulting from the rotating masses;

— Ist and 2nd order alternating inertial forces, resulting from the masses with alternating motion.

The purpose of balancing the engine is to eliminate the vibrations causd by these imbalances during opera-
tion.

The imbalances caused by centrifugal forces and Ist order alternating inertial forces are eliminated by suit-
ably counterweighting the crankshaft.

The imbalance caused by 2nd order alternating inertial forces, is not usually eliminated in 4 in-line engines; it
1s left to the engine bearings to partially absorb it.

This engine instead adopts a system which cancels the vibrations caused by these forces; it comprises 2 coun-
ter-rotating shafts, with eccentric weights, located in the cylinder block.

The counter shafts are driven by a special double-sided toothed belt and set of sprockets which enable a
speed double that of the crankshaft, and perfect synchrony with the latter, to be obtained.

M

AUTRARNEL

Vibration damping system

30
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Diagrams representing the 2nd order alternating inertial forces and the balancing weights in the principal ope-
rating positions

P-P=0
F-F=0
Pxh-F xH=~0

;I

l90°|={270°

+ PWO31H601

Copyright Fiat Auto 31



. l— sl—
Engine I Bov  EERY16v turbo
Counter shafts - -

ASSEMBLY

Fitting counter shafts ‘

Fitting counter shaft front bearings

Fitting counter shaft rear bearings ’
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Fitting protective caps on counter shaft rear

‘ bearings

Fitting left counter shaft oil seal

‘ PWO33HE02

Fitting left counter shaft cover bolts and tigh- vy ’
. kL : | Pwosansos
tening to correct torque :

Copyrieht Fiar Auto
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PW034H601

Fitting right counter shaft oil seal

Fitting right counter shaft cover bolts and tigh-
PWo34HG02 tening to correct torque ‘

PWO034H603

B ppeh

e

et

‘*\fﬂ

Components of the vibration damping system
with counter shafts
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Fitting water pump bolts and tightening to cor-
rect torque

11,8 daN m

Fitting left counter shaft sprocket and tightening : ’
' to torque o PWO35H602

11,8 daNm

Fitting right counter shaft sprocket and tigh- X :j
tening to torque \ PWQ35HE03

Copyright Fiar Auto
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Fitting timing belt tensioner

NOTE  Provisionally tighten the bolt

W

e

Fitting counter shaft belt tensioner

NOTE Provisionally tighten the nut

WO36H602 ‘

14,2 daNm-

Fitting flywheel bolts and tightening to torque .
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Mounting crankshaft rotating handle

186045000
NOTE  The pair of studs 1867028000 may be -
' mounted instead of the handle

Fitting crankshaft sprocket

. Fitting rocker cover

Copyright Fiur Auto 3
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ADJUSTING TIMING

Position the camshaft sprockets so that the not-
ches on the rear of the sprockets line up with
the bottom tips of the slot on the rocker cover.
Turn the crankshaft until the crankshaft
sprocket reference mark is lined up with the
projection on the front cover.

NOTE Every 20,000 km visually check the
condition of the timing belt and renew it
if it is:

— soaked in oil or coolant;

— cracked or with broken reeth;

— frayed or with a worn tooth profile.
It must be renewed if dismantled during
repair work.

Fitting timing belt

When fitting the timing belt, check that the
teeth are properly engaged on all the sprockets.

NOTE To avoid damaging the belt fibres
during assembly of the timing belt, take
the utmost care not to bend it into tight
angles.

38
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Timing gear

ADJUSTING TIMING BELT TENSION

Fit part 1860745200 onto tool 1860745100, - 1860745100
then position the weight, without the knurled
part, at 100 mm on the graduated rod and ,
secure It. .

Mount the tool thus prepared on the belt ten- — T 1860745200
sioner as illustrated in the photo, then adjust
the joint to position the graduated bar on the
horizontal.

Bed in the belt by turning the crankshaft two
revolutions in its direction of rotation and
tighten the belt tensioner bolt.

NOTE During the final stage, the graduated
bar may move from its horizontal posi-
tion; if this occurs, readjust the joint to 4
set the bar in its original horizontal po-
. sition and repeat the procedure.

. Tightening belt tensioner bolt to torque Do

Fitting counter shaft sprocket bolt (left-hand
thread)

Check that the valve timing is correct
and position the counter shaft sprocket

so that the reference mark is fucing up-

‘ wards.

(8}
o

Copyright Fiar Auto
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POSITIONING COUNTER SHAFTS

Position the counter shaft sprockets so that
their reference marks are lined up with the re-
ference on the water pump for the left counter
shaft. and the reference on the sheet steel cover
for the right counter shaft.

Also make sure that the reference on the
counter shaft sprocket located on the cran-
kshaft is facing upwards.

NOTE Visually examine the condition of the
timing belt every 20,000 km, and renew
it if it is:

— soaked in oil or coolani:

— cracked or with broken teeth:

~ frayed or with a worn tooth profile.
1t must be renewed if dismantled during
repair work.

Fitting counter shaft drivebelt

When fitting the timing belt. check that the
tecth arc properly engaged on all the sprockets.

NOTE  To avoid damaging the belt fibres
during assembly of 1he timing belr . take
the utmost care not 1o bend it into tight
angles.

PWO040H604

40
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ADJUSTING TIMING BELT TENSION

Fit part 1860745200 to tool 1860745100, then
position the weight, without the knurled part,
at 205 mm on the graduated bar and secure it.
Mount the tool thus prepared on the belt ten-
sioner as illustrated in the photo, then adjust
the joint to position the graduated bar on the
horizontal.

Bed in the belt by turning the crankshaft two
revolutions in its direction of rotation
andtighten the belt tensioner bolt.

PWO41H601

NOTE During the final stage, the graduated
bar may move from its horizontal posi-
tion; if this occurs, readjust the joint to

set the bar in its original horizonial po-

. sition and repeat the procedure.

Tightening belt tensioner bolt to torque

Copyright Fiar Auto 41
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Special tools

1840207814

1850088000
1850113000

1852137000

1852150000
1853003000

1854033000
1854038000

1860054000

1860162000

1860183000

1860303000
8860443000

1860395000
860454000
1860456000

1860470000
1860473000

1860486000
1860490000

1860592000

1860592010

1860605000

Part (@ 18-22 mm) for removing
counter shaft front bearings from the
block (use with 1840206000)
Spanner (13 mm) for manifold nuts
Spanner (12 mm) for engine oil drain
plug

Spanner, 1/2” attachment, for
cylinder head bolts

Spanner for rocker cover bolts
Spanner (19 mm) for camshaft
sprocket bolt, on vehicle

Spanner for electric fuel pump or
tank fuel filter retainer

Spanner for fuel gauge sender re-
tainer

Drift (& 22 mm) for removing and
refitting small end bush

Pressure gauge with connections for
checking oil pressure (0-9.81 bar
scale)

Pliers (& 75-110 mm) for removing
and refitting piston rings

Tool for fitting gudgeon pin circlips
Pressure lever for inserting tool for
locking tappets during valve clear-
ance adjustment

Drift for removing valve guides
Tool for fitting valve guide oil seals
Tool for supporting cylinder head
during tappet shim replacement
(operation using vice)

Tool for supporting cylinder head
during overhaul

Tool for locking camshaft sprocket
or auxiliary components sprocket
Drift for fitting valve guides

Tool for supporting valve seal tester
1895868000 (use with 1860470000)
Universal hook for hoisting and
transporting engine/gearbox unit
Part for removing and refitting engi-
ne/gearbox unit (use with
1860592000)

Sleeve (2@ 60-125 mm) for installing
standard and oversize pistons in
cylinders

1860644000

1860699000

1860745100

1860745200

1860745400

1860747000

1860757000
1860768000

1860769000
1860770000
1861001011
1867028000
1867029000
1867030000

1876036000

1890385000

1895362000
1895683000

1895683002
1895762000

1895868000
1895890000

1895890030

10.A

Tool for removing and refitting
valves

Drift for fitting crankshaft rear oil
seal (use with 1870007000)

Tool for adjusting timing belt ten-
sion (use with specific parts)

Part for adjusting timing belt tension
(use with 1860745100)

Part for adjusting counter shaft belt
tension (use with 1860745100)

Tool for locking tappets while re-

placing shims during valve clearance
adjustment (use with 1860443000)

Tool for removing cartridge oil filter
Part for rotating crankshaft in ve-
hicle

Board for supporting cylinder head
during valve removal and refitting

Drift for fitting camshaft oil seals
and crankshaft front oil seal

Pair of brackets securing engine to
rotating stand 1861000000

Pair of threaded pins for rotating
crankshaft (at the bench)

Flywheel locking tool

Tool for locking flywheel while re-
moving/refitting crankshaft sprocket
nut, manual gearbox

Lead with contacts for turning en-
gine during valve clearance adjust-
ment

Sleeker (@ 7 mm) for valve guide
bores

Cooling system leak tester

Cylinder compression tester (4.05 -
18.2 bar scale)

Cards for device 1895683000
Dynamometer for checking V-belt
and poly-V belt tension

Valve leak tester

Pressure gauge with connections for
measuring electric pump supply
pressure

Connections for measuring electric
fuel pump supply pressure (use with
1895890000)

Copyright Fiat Auto
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Torque ENGINE
wrench
RIGARRD §E24
PART Thread dess | . d—
d 2000;e! '
alNm
v
16V 16V turbo
Central bearing cap bolt MI12x 125 2 + 130° ®
Bearing cap self-locking bolt MI12x125| 2+ 90° °
Belt cover bolt M 8 23 L
Crankcase breather bolt M 8 23 o
Flywheel bolt M 12 x 1.25 14.2 ®
Big end bearing cap bolt M 10 x 1 2.5 4+ 50° o
Cylinder head bolt M 10 x 1.25 4 o
Y =2 4900 +90°
Inlet manifold nut M 8 2.5 Y
Exhaust manifold nut M8 2.5 o
Bolt securing exhaust manifold bracket to manifold M 8 75 °
Exhaust manifold bracket bolt M 10 x 1.25 5 @
Bolt securing crankshaft sprocket and pulley M14x 1.5
) 19 L
Left-hand
Camshaft sprocket bolt M 12x 1.25 11.8 ®
Belt tensioner nut M 10 x 1.25 4.4 ®
Accelerator bracket bolt M 8 2.5 [
Accelerator link nut M8 2.5 o
Se]f—locking nut securing turbocompressor 1o exhaust man- | s 10x 1.5 59
ifold
Self-locking nut securing flange to turbocompressor M 8 29

44
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10.
[Torque wrench
settings ENGINE
PART Thread shonene | cl—
daNm 12000;¢ ;2000i¢
wr | -
16V 16V turbo
Bolt securing turbocompressor bracket to exhaust manifold M 10 x 1.25 59 ®
Bolt securing oil discharge pipe to bracket M 8 23 ®
Bolt securing complete cover to cylinder block M 8 23 ®
Bolt securing cover to bracket M 8 2.3 o
Oil filter mounting bolt M 10 x 1.25 4.9 o o
Bolt securing water pump to cylinder block M&x1 25 ®o ®
Bolt securing water pump pulley M § 2.3 o o
Bolt securing exhaust manifold bracket to cylinder block M 8§ 2.5 P °®
Self-locking nut securing exhaust manifold to cylinder head M 8 x 1.25 29 o
Nut securing exhaust manifold bracket to cylinder block M 8§ 2.5 o o
Nut securing thermostat to cylinder head M8 2 o ®
Bolt securing alternator to bracket M 12 x 1.25 6.9 ) ®
Bolt securing oil filter mounting to alternator bracket M 12 x 1.25 6.9 ® )
Nut securing oil filter mounting to alternator bracket M 12 x 1.25 6.9 o ®
. M 8 34 o o
Bolts securing alternator belt tension adjustment brackets
M 10 x 1.25 4.3 L [
M 10 x 1.25 5 L L
Bolt securing driveshaft mounting to cylinder block
M 8 2.3 g ®
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Nut securing driveshaft mounting to cylinder block M 10 x 1.25 5 [ L J
Bolt securing power steering pump bracket M8 2 ® ®
M 10 x 1.25 5 ® o
Bolts securing bracket to power steering pump .
M 8 2 o L
Bolt securing camshaft caps M 8 x 1.25 2.5 Y ®
Nut securing alternator bracket to cylinder head M 8 2 ® o
Bolt securing idler gear housing bracket to cylinder head M12x1.25 9.5 Y ®
M 8 5 o L
Nuts securing bracket to power steering mounting
M 10 x 1.25 5 ® ®
Bolt securing oil sump to mounting M6 1 ® )
Bolt securing top and bottom of inlet pipe M 8 2 ® o I
Bolt securing bracket to power steering mounting M 10 x 1.25 5 o ®
Spark plugs M 14 x1.25 3.7  J o
Bolt securing alternator to bracket M 10 x 1.25 7 ® ®
Nut securing alternator to bracket M10x 1.25 7 o ®
Oil pressure warning sender M14x1.3 3.7 o o
Oil temperature warning sender Ml14x1.3 3.7 ® @
Water temperature sender M16x 1.5
tapered 3 < o
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Oil level warning sender M 12x 125 2.5 [ ] o
Oil sump plug M22x 1.5 5 L L
Bolt securing counter shaft sprocket M 12x 1.25 11.8 o o
Bolt securing counter shaft cover M 8 2.3 ® ®
Nut securing counter shaft belt tensioner M8 2.3 o L
Bolt securing cover for counter shaft radial seal support M8x1.25 2.4 ® Y
Connection securing oil delivery pipe to turbine M22x1.5 5 o o
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