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2Be2 Diesel engine in-car repair procedures

Torque wrench settings Nm Ibf ft
Alternator mounting bolts. . ... .. ... 25 18
Auxiliary drivebelt tensioner securingbolts . .. ................... 25 18
Big-end bearing caps bolts:”
Sta g e I N R R 30 22
SlAgE 2 . . o o Angle-tighten a further 90°
Camshaft bearing cap nuts:*
L = Vo L T 1 TSI 8 6
StagEe 2. . Angle-tighten a further 80°
Camshaft covernuts/bolts. .. ........ ... i o 10 7
Camshaft sprocketcentrebolt. . ........... ... i 100 74
Camshaft sprocketouterbolts. . .. ............ ... ... o 25 18
Flywheel/driveplate mountingbolts:™. .. .............. ... .. ... .. 29 21
Coolant pump bolts . . ... .. 15 11
Crankshaft oil seal housingbolts. . ............ ... .. ... ... .... 15 11
Crankshaft pulley bolts:
Stage 1. 10 7
Stage 2. .. e Angle-tighten a further 90°
Crankshaft speed/position sensor wheel-to-crankshaft bolts:*
Stage 1. . e 10 7
Stage 2. ... .. e e e s Angle-tighten a further 90°
Crankshaft sprocket bolt:*
Stage 1. ... .. e 120 89
StAgE 2. i Angle-tighten a further 90°
Cylinder head boits:*
Stage 1. e 40 30
StagelRire ». w7 . ¥ . T FY. TET ¥ TET L . 0 .FTX. (XETAT. A . 60 44
Stage 3. .. Angle-tighten a further 90°
Stage d ... e e e Angle-tighten a further 90°
Driveplate mounting bolts:™ .. ... ... ... o i 29 21

Engine mountings:
Left-hand mounting-to-body bolts:
Large bolts:

Stage 1 .. e 50 37
Stage 2 ... .. e e e Angle-tighten a further 90°
Smallbolt .. ... 25 18
Left-hand mounting-to-transmission bolts:
Stager cugoe vt vh L b S T e e e S T 90 66
A0 2 . . e e e Angle-tighten a further 90°
Right-hand mounting:
U .o 10 7
Bolt . . 61 45
NUE 54 40
Engine roll restrictor to crossmember:
Slage 1. e 60 44
Stageldn. wr. . ey yrww . YT IE -6 - X O IR EETT T Angle tighten a further 90°
Engine roll restrictor to transmission .. ....... ... .o oL 100 74
EGRpipenuUts . ... e 25 18
Exhaust manifoldnuts . . .......... ... i i 25 18
Exhaust pipe-to-manifold/turbochargernuts. . ................... 25 18
Flywheel mounting bolts:™ . ............. .. ... ... .. o il 29 21
GIOW PIUGS . ot e 15 11
Injector adjusting locknut. .. ... ... . L i 30 22
Injector clamp bolt:*
Stage 1 ..o B S e e e e e 12 9
SlAgE 2. i e Angle-tighten a further 270°
Injector rocker arm shafts:*
StaAgE T . i e 20 15
Stage 2. .. Angle-tighten a further 90°
Inletmanifoldnuts .. ... . 25 18
Main bearing cap bolts:*
Stage 1. .. e e e 65 48
Stage 2. . e Angle-tighten a further 90°
Oil baffle-to-camshaft coverbolt. . ................ ... ... ..... 5 4
Oil cooler securingplate. . . ... i i 25 18
Oildrain plug . . ..o e 30 22
Oilfilter cover. ... ... e 25 18

Oil filter housing-to-cylinder block bolts .. ................. .. ... 15 11
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2Be4 Diesel engine in-car repair procedures

r

2.3 Disconnect the injector solenoids
wiring plug connector (arrowed)

cylinder head (see illustration). Note: As a
result of the wiring being disconnected, faults
will be stored in the ECM memory. These must
be erased after the compression test.

4 Remove the glow plugs as described in
Chapter 5C, then fit a compression tester to
the No 1 cylinder glow plug hole.

5 Have your assistant crank the engine for
several seconds on the starter motor. After
one or two revolutions, the compression
pressure should build-up to a maximum figure
and then stabilise. Record the highest reading
obtained.

6 Repeat the test on the remaining cylinders,
recording the pressure in each.

7 The cause of poor compression is less
easy to establish on a diesel engine than on a
petrol engine. The effect of introducing oil into
the cylinders (wet testing) is not conclusive,
because there is a risk that the oil will sit in
the recess on the piston crown, instead of
passing to the rings. However, the following
can be used as a rough guide to diagnosis.

8 All cylinders should produce very similar
pressures. Any difference greater than
that specified indicates the existence of
a fault. Note that the compression should
build-up quickly in a healthy engine. Low

J4g454

3.4 The beilt routing

Crankshaft
Alternator

AC compressor
Power steering pump
Automatic tensioner

O h WWN -

3.2 Release the tensioner

compression on the first stroke, followed by
gradually increasing pressure on successive
strokes, indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause).

9 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them and the presence
of coolant in the engine oil will confirm this.
10 On completion, remove the compression
tester, and refit the glow plugs, with reference
to Chapter 5C. Reconnect the electrical supply
to the injectors.

Leakdown test

11 A leakdown test measures the rate at
which compressed air fed into the cylinder
is lost. It is an alternative to a compression
test, and in many ways it is better, since the
escaping air provides easy identification of
where pressure loss is occurring (piston rings,
valves or head gasket).

12 The equipment required for leakdown
testing is widely available and considerably
cheaper than a diesel engine compression
tester, assuming a supply of compressed air is
available.

3 Auxiliary drivebelt ~
removal and refitting

Ve dis

Removal

1 Remove the engine cover and disconnect
the battery.

2 Using a suitable spanner, rotate the
automatic tensioner clockwise. Insert a hex
key or drill bit into the hole provided and lock
the tensioner in place (see illustration).

3 If the belt is to be refitted, mark the direction
of rotation before removing it.

4 Note how the drivebelt is routed, then
remove it from the crankshaft pulley,
alternator pulley, power steering pump pulley,
and air conditioning compressor pulley (see
illustration).

5 Inspect the belt for cracks and missing
sections.

Refitting

6 Locate the new drivebelt on the pulleys, then
slowly release the tensioner. Check that the
belt is located correctly in the multi-grooves in
the pulleys.

7 Refit the engine cover.

4 Engine assembly
and valve timing marks —
general information and usage

Vi

General information

1 TDC is the highest point in the cylinder that
each piston reaches as it travels up-and-down
when the crankshaft turns. Each piston
reaches TDC at the end of the compression
stroke and again at the end of the exhaust
stroke, but TDC generally refers to piston
position on the compression stroke. No 1
piston is at the timing belt end of the engine.
2 Positioning No 1v1{iston at TDC is an
essential part of many procedures, such as
timing belt removal and camshaft removal.

3 The design of the engines devered in this
Chapter is such that piston-to-¥alve contact
may occur if the camshaft or crankshaft is
turned with the timing belt removed. For
this reason, it is important to ensure that
the camshaft and crankshaft do not move in
relation to each other once the timing belt has
been removed from the engine.

Setting TDC on No 1 cylinder

Note: The timing marks on the crankshaft pulley
may not be present on all engines. If the marks
are absent follow the timing belt renewal pro-
cedure as described in Section 8 to locate TDC.
4 Remove the auxiliary drivebelt as described
in Section 3. s

5 Remove the timing belt UppPEr cover as
described in Section 7.

6 Remove the glow plugs, as described in Chap-
ter 5C, to allow the engine to turn more easily.

7 Using a spanner or socket on the crankshaft
sprocket bolt, turn the crankshaft in the
normal direction of rotation (clockwise) until
the alignment mark on the face of the sprocket
aligns with the mark on the lower timing belt
cover (see illustration).

8 The arrow (marked 4Z) on the rear section

L\

. X

4.7 Align the marks (arrowed)
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2B#6 Diesel engine in-car repair procedures

—~ M
7.2 Release the retaining clips (one
arrowed)

7 Timing belt covers -
removal and refitting

V( da

Upper outer cover

1 Where applicable, release the retaining clips
and remove the air intake hose from across
the top of the timing beit cover.

2 Release the uppermost part of the timing
belt outer cover by prising open the metal
spring clips, then withdraw the cover away
from the engine (see illustrations).

3 Refitting is a reversal of removal, noting that
the lower edge of the upper cover engages
with the centre cover.

Centre outer cover

4 Remove the auxiliary drivebelt as described
in Section 3 and then remove the automatic
tensioner.

S5 Remove the crankshaft pulley as described
in Section 6. It is assumed that, if the centre
cover is being removed, the lower cover
will be also - if not, simply remove the
components described in Section 6 for access
to the crankshaft pulley, and leave the pulley
in position.

6 With the upper cover removed (para-
graphs 1 to 3), unscrew and remove the
retaining bolts from the centre cover. Withdraw
the centre cover from the engine, noting how
it fits over the lower cover (see illustration).

7 Refitting is a reversal of removal.

8.13a Align the marks (arrowed) and install
the locking tool . ..

7.6 Remove the centre cover

Lower outer cover

8 Remove the upper and centre covers as
described previously,

9 If not already done, remove the crankshaft
pulley as described in Section 6.

10 Unscrew the remaining bolt(s) securing the
lower cover, and lift it out (see illustration).
11 Refitting is a reversal of removal; locate
the centre cover in place before fitting the top
two bolts.

Rear cover

12 Remove the upper, centre and lower
covers as described previously.

13 Remove the timing belt, tensioner and
sprockets as described in Sections 8 and 9.
14 Slacken and withdraw the retaining bolts
and lift the timing belt inner cover from the
studs on the end of the engine, and remove it
from the engine compartment.

15 Refitting is a reversal of removal.

8 Timing belt -
removal, inspection
and refitting

7

Note: A variety of special tools are required
to fit the timing belt. Most can be easily
fabricated, except Ford tool 310-085. This
is essential to lock the crankshaft. These
tools are widely available from specialist tool
suppliers.

Removal

1 The primary function of the toothed timing

7.10 Remove the lower cover

belt is to drive the camshaft, but it also
drives the coolarit pump. Should the belt slip
or break in service, the valve timing will be
disturbed and piston-to-valve contact may
occur, resulting in serious engine damage. For
this reason, it is important that the timing belt
is tensioned correctiy, and inspected regularly
for signs of wear or deterioration.

2 Disconnect the battery rnegative lead. Note:
Before disconnecting the battery, refer to
‘Disconnecting the battery’ at the rear of this
manual.

3 Remove the air filter, ducting and the air
filter housing.

4 Apply the handbrake, then jack up the front
of the vehicle and support it securely on axle
stands (see Jacking and vehicle support).

5 Remove the securing screws and withdraw
the engine undershield.

6 Using a suitable jack and a block of wood
to spread the load, support the right-hand end
of the engine.

7 Remove the auxiliary drivebelt as described
in Section 3 and then remove the automatic
tensioner.

8 With the engine supported, remove the
compiete right-hand engine mounting
assembly, with reference to Section 19, Also,
unbolt the mounting bracket from the cylinder
block.

9 Working from below, disconnect and
remove the intercooler pipe from the sump.
Remove the power steering pipe support from
the rear of the engine. Do not disconnect the
power steering pipe.

10 Set the engine to TDC on No 1 cylinder as
described in Section 4.

11 Remove the crankshaft pulley as described
in Section 6.

12 Remove the timing belt covers, as
described in Section 7.

13 Install the special tool onto the crankshaft
(see illustrations). Note: There are two
versions of this locking tool. Ensure that the
version with the index mark at the 12 o’clock
position is used.

14 Fit a 6 mm drill bit into the locking hole
on the camshaft sprocket. We used a 6 mm
peg, but if you are using a drill bit, tape up
the flutes of the drill bit to prevent injury (see
illustration).

15 Two types of tensioner are fitted to the




wuw ¢ aq }snw (y) wde ajejdyoeq
Jauoisua} 8y} pue Buisnoy JouoIsud)l Iy
jo abpa doy sy} usamieq deb ayl se'g

>

*3nbio)
psijoeds 8y} 0} INUXO0| Jouoisuay syl usiybi
‘(uonensni @9s) Jadwep olneipAy ayi pue
Wed 8y} Usamiad papssu| 8q Ued Hq ||Up W ¢
3} 1BY} OS 9SIMYO0|0 JOUOISUS] 8y} 91810y S¢

"J8UOISUa) 3U]} JO UOIOSS
olNe4pPAY By} Woly |00} [B10ads 8y} SACWSL
PUE 3SIMX00|0-1IUB JBUOISUS) 8y} alejoYy bE

PEIIIEVN

a8yl Jo uol3108s JlNEJPAY Mmau 8yl 114 e¢
‘dwnd

JUB|00D 8y} Ajjeul pue 18%004ds Yeysyueio
Jauoisusl 8y} AQ pamoj|o} 19x00ids Yeyswed
au} 1e Buines ‘yoq Buiwi mau eyl |feisul gg
"J8UOISUS) MaU pue As|ind Js|pi au} |[eisu] e
‘(uonesysnjjt @as) 1q |(Up

ay} jsuiebe sdols }I |un 1exo01ds ay) 8yejol
pue s}j0q }9yo0lds Yeyswed 8yl uexoe|s 0

Bunyas 18u0Isud) dlnelpAH
bumiyay

Aa|Ind J19|p1 3y} sAowWRY 61°8

1@9300uds ay) ajejoy 0’8

‘auibus ay}

Hels 0} 1duajie 0} JoU (SI18Yl0 pue) jj@sincA
puiwai 0} ‘|[gaym Buliasls ayy uo |age| Bulusem
e Buey 0} uoineos.id 8sIm B SI 1l ‘awl} 8WOS 10}
panya. aq o1 Buiob jou si 318q Buiw) 8uy i 62
‘¢ 19deyn

ul paJaaoo s| dwnd juejood a8yl JO |emaual
ay] ‘pemaual s| }jog Bujwn ayy usym dwnd
JUB|0O0D 8} MBUdI O} papuawwodal AjBuoins
SI 1| 'PeMaUaI Usaqg sey }|eq 8y} Joje uoos
sea| 0} dwnd Jue|00d 8y} 4O} UOWILIOoUN 10U
sI ) ‘yeg Buiwiy mau e yum abueyo |im dwnd
JUB|00D 8Y} UO UOISUS} 8y} asneodsg 's|edul
10 sBuuesq ayj woly asiou anpun Aue Jo
sBuueaq ayy Ui Aejd Aue Joy Bujies) 1s)iym puey
Ag u 9ye104 "dwind jUBj00D SY} JO USIIPUOD
oy} joedsul ‘pasowal 1j8q 8yl UM 82
‘G| ydeiBered u pesiape ao)joeld

1589 8y} Buiou ‘yeq Buiwn syy ede|dey Lg
4198} }j8q 8y} jo sebpa Buipes| ayi punose
Aldeinoied ‘ebewep Jo Jeam jo subis Joj 1@q

J3UO0ISUd] 3y} SA0UWIAY 8I'8

!

sy1 ¥o8Yy) eyuny Aue Buissasboud asojeq
UOIJBUILUBIUOD U] JO 934N0S 8Y) pulj ‘ased au}
Si S1Y} J| "JUBOLIGN| O JUB|00D AQ UOIIBUILUBIUOD
1O 90UBpIAS JO) }8g eyl eulwex3] 92

uonoadsuj

‘A9|nd J8|p! 8y} 8AOWSY G2

JauoIsua} ay}

aAOWAal pue 1nu Bupoo| oy} anowai AN g
‘Pl 8q

1SN 3UC M8U B — }9q 8y} p4easig "Heq Buiwn
ay} eAowal pue inu Bupioo| ayy usiybll €2
ooe|d Ul

100} SiU} Yim paljddns Ajjewiou aJe siauoisus)
MBU 1By} 810N Jejjwis Jo pos Buipjam jo yibusg)
e Wwouj peieoligey Ajises ‘uid ojdus e sI siy|
‘pauiesul 8G UBD G0 }-€0€ |00} [eloads ay}
[IIUN 8SIMYO0[0-1JUB JOUOISUS] 8y} 91810 22
'|003 sy} 1o}

a1ny1sans joauad e ale siad dio49 .06 Ainp
Anesy jo Jied e ‘suueds Bad e s| (001 SIY]
*JBUOISUS) 8Y} OJUI €GO L-E0E 1001 [eloads pasul
usy} pue inu Buo0| Jsuo|sus) sy udxoe(S 12
‘uoiisod uj 38x004ds JEeYSWED 8y} p|oy

0} Hg |IP @43 Uo Ajas Jou oQ 'syoq 1exo0lds
HBUSLUEBD 8314} 9} USXIE(S '19XD0.1dS Jeyswed
8y} ployseunod o} (00} 9|qelins e Buisn 02
|eAOWSU JISUOISUS) [EDIUBYOSN
‘(uonensnjj sas)

As|Ind Joip! BY} 8AOLWSL PUB HOq @Y} Opun 61
‘paAOWSI

8q ueo Wa)sAs Jauoisusl auy Jo yed ojnelpiy
8y} ‘padinbau §| ‘(uonesisny 3ss) JouoIsua)} Ay}
aAowWal pue nu Buiyoo| auy aaowal AIn4 g1
‘pomaus.

2q }SNW )l — }[8Q 8y} PJedsig "pPeAOWaI 8q
UBD }j8q 3y} |l3un asIM00(0 Jauoisus] ay)
ojejoJ uollsod ul |00} |B1oadS SUF UMM LI
‘(suonensn|!

99s) papussu| 89 UED ($80-0LE) 100} |eidads
8} |I3UN 8SIMXO0|-1jUB JBUOISUS) 8yl 81e}0.
pue jnu Bupyoo| Jauolsua} ayl usxoBIS 9}

|EAOLWURI JBUOISUS) OljneIpAH

"alUI} SWES 8y} 1B pamaual
8JE 18|p| PUB 18UOISUSY 8y} JI 1jeq Bujwi ayl
sajuelienb AjUo ||Im sJaunjoBjNUBW }|8g jSoW
‘pespu| ‘pamaual s| Haq Bujwiy ayy i 43|
pue Jauo|sus} 8y} maual 0} 89(10eid UOWILWOD
S| 1l JBY} 810N "PaAowWal S| I JI pamausl 8q
1SNW UOISIaA lnelpAY 8y} 1ey) 3sebbns pio4
‘|eojueyoawl pue olnelpAy - seulbue [esalp

uonisod ul Yyeysweod ay} 007 v1'g

Jeg2 sainpadoid Jredal Jed-uj suibus [9sal1qg




2B#8 Diesel engine in-car repair procedures

J48471

8.38 Ensure that the lug on the tensioner
backplate engages with the cut-out in the
rear timing belt cover
36 Use the special tool and tighten the cam-

shaft sprocket bolts to the specified torque.

Mechanical tensioner refitting

37 Rotate the camshaft sprocket anti-
clockwise until it stops.

38 Fit the tensioner with the pin installed and
then fit the idler pulley (see illustration).

39 Install the new timing belt, starting at the
camshaft sprocket followed by the tensioner,
crankshaft sprocket and finally the coolant
pump.

40 Rotate the tensioner and remove the
locking pin.

41 Rotate the tensioner clockwise until the
marks align (see illustration).

42 Use the special tool and tighten the cam-
shaft sprocket bolts to the specified torque.

All engines

43 Remove the drill bit and the crankshaft
locking tool.

44 Rotate the engine two complete
revolutions clockwise and refit the drill bit and
crankshaft locking tool.

45 The drill bit must fit easily into the
camshaft, if not, slacken the camshaft bolts
and turn the hub until the drill bit can be fitted.
Tighten the bolts to the specified torque.

45 Check that the 4 mm drill bit can be fitted
(hydraulic tensioner) or that the marks are
aligned {mechanical tensioner).

46 If necessary repeat the tensioning
procedure.

47 The remainder of the refitting procedure is
a reversal of removal.

8.41 Align the marks

9 Timing belt sprockets -
removal and refitting

V{a

Crankshaft sprocket

Note: A new crankshaft sprocket securing bolt
must be used on refitting.

1 Remove the timing belt as described in
Section 8 and then remove the crankshaft
pulley - see Section 6.

2 The sprocket securing bolt must now
be slackened, and the crankshaft must be
prevented from turning as the sprocket bolt
is unscrewed. To hold the sprocket, make up
a suitable tool, and screw it to the sprocket
using two bolts screwed into two of the
crankshaft pulley bolt holes.

3 An alternative approach is to remave the
starter motor (as described in Chapter 5A) and
use a broad-bladed screwdriver or pry bar to
jam the flywheel ring gear.

4 Hold the sprocket using the tool, then
slacken the sprocket securing bolt. Take
care, as the bolt is very tight. Do not allow the
crankshaft to turn as the bolt is slackened.

§ Unscrew the bolt, and slide the sprocket
from the end of the crankshaft, noting which
way round the sprocket’s raised boss is
fitted.

6 Commence refitting by positioning the
sprocket on the end of the crankshaft, with
the raised boss fitted as noted on removal.

7 Fit a new sprocket securing bolt, then

counterhold the sprocket using the method
employed on removal, and tighten the bolt to
the specified torque in the two stages given in
the Specifications (see illustration).

8 Refit the timing belt as described in Section 8.

Camshaft sprocket

9 Remove the timing belt as described in
Section 8.

10 The camshaft sprocket bolt(s) must now
be slackened. Do not use the timing locking
bar to hold the camshaft stationary; it must be
removed before loosening the sprocket bolt. In
order to eliminate any possibility of accidental
piston-to-valve contact, turn the crankshaft
90° anti-clockwise so that all the pistons are
halfway up the cylinder bore.

11 Unscrew and remove the three retaining
bolts and remove the camshaft sprocket from
the camshaft hub.

12 Refit the sprocket ensuring that it is
fitted the correct way round, as noted before
removal.

13 Refit the sprocket bolt(s), and tighten by
hand only at this stage.

14 If the crankshaft has been turned, turn the
crankshaft clockwise 90° back to TDC. Refit
and tension the timing belt as described in
Section 8.

Camshaft hub

Note: Ford technicians use special tool
205-072 to counterhold the hub, however it
is possible to fabricate a suitable alternative —
see below.

15 Remove the camshaft sprocket as
described in this Section.

16 Engage special tool 205-072 with the
three locating holes in the face of the hub to
prevent the hub from turning. If this tool is
not available, fabricate a suitable alternative.
Whilst holding the tool, undo the central
hub retaining bolt about two turns (see
illustration).

17 Leaving the central hub retaining bolt in
place, attach Ford toel 303-338 (or a similar
three-legged puller) to the hub and evenly
tighten the puller until the hub is free of the
camshaft taper (see illustration).

18 Ensure that the camshaft taper and the
hub centre is clean and dry, locate the hub
on the taper, noting that the built-in key in the
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9.7 Fitting a new crankshaft sprocket
securing bolt

9.16 Using a fabricated tool to counterhold
the camshaft hub

PULLER

9.17 Attach a three-legged puller to the
hub, and evenly tighten the puller until the
hub is free of the camshaft taper
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