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Warnings and Cautions

GENERAL

This repair group covers lubrication system troubleshooting and
crankshaft seal replacement. Oil pan removal and ail pump
replacement for M54 engine are also covered.

See alsa:
+ 020 Maintenance for oil and oll filter change
* 100 Engine-General for engine identification and application

Warnings and Cautions

WARNING —
= Due to risk of personal injury, be sure the engine is cold before
beginning work on engine components. |

CAUTION— i
* Prior to disconnecting the battery, read the battery |
disconnection cautions in 001 Warnings and Cautions. |

= To avoid elecirochemical corrosion to engine components
made of aluminum-magnesium alioy, do not use sieel fasteners,
Use aluminum fasteners only. For reliable identification, test
tasteners for aluminum composition with magnet,

* Raplace aluminum bolts each time they are loosenad,

* Follow torgue instructions, including angle of rotation |
specifications, when installing aluminum fasteners. |

= Cover alternator with shop towel to protect from oil drips. |
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Engine lubricant

ENGINE LUBRICATION

Engine lubricant

Engine oil specification
M54 engine: BMW high performance

- API ral'ing SJ/CF

synthetic ar higher
» SAE 5W - 30 or 15W - 40 o
| N52, N54, V8 (N62) engine: BMW long-life APl Bed
rating (LL-01} synthetic oils for US market. rating SM|
= Castrol Syntec European Formula or highar
SAE OW - 30

= Mobil 1 SAE OW - 40

= Pennzoil Platinum European Formula Uitra
SAE 5W - 30

« Valvoline SynPower SAE 5W - 30

ié.n.gine oil capacity

Engine | Approximate capacity (incl. oil filter)
Ms4 |75 liters (8.0 US qt)

N2, N54 6.5 liters (6.9 US qt)

V8 (N62) 8 liters (8.45 US qt) |

Engine lubrication (M54 engine)

Oil pressure is generated by a gear-type pump bolted 1o the bottom
of the engine block. The oil pump is chain driven off the front of the
crankshaft.

The oil pressure warning system consists of an oil pressure switch

mounted in the oil circuit and an instrument panal warning light.

Other safety featuras include:

» Filter bypass o provide lubrication should the oil filter become
clogged.

= il pump pressure relief valve to prevenl excessive system
pressure.

Engine lubrication (N52, N54 engine)

{ To meet the oiling requirements of N52 and N54 engines, a chain-
driven volumetric-flow controlled oil pump is ulilized. The VANOS
system requires a large volume of oil, particutarly at low engine
speeds.

The valumetric-llow controlled pump design allows:
= Increased power output

* Reduced weight

* Optimized fuel consumplion

* Reduced exhaust emissions
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Engine oif pump (N52, N54 engine)

Engine oil pump (N52, N54 engine)

1. Sliding vane valve
Pivoting rotor housing
Beveled control piston
Compression spring
Fivot pin

Rotor

Pump shaft

.
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The volumetric-flow controlled oil pump delivars only as much oil as
is necessary. No surplus quantities of oll are delivered in low load
operating ranges. This reduces the fuel consumption of the engine
and slows down the oil wear rate.

The pump is designed with sliding vane valves. The pump shaft and
rotor are positioned off-center in the pivoting rotor housing and the
vanes are displaced radially during rotation. The vanes farm
chambers of differing volume depending on the position of the rotor
housing.

When the pump rolates, oil pressure acls on the control pistan
against the force of the compression spring. The beveled pistan
varies the position of the pivoting housing.

When the housing is centered on the rotor, changes in intake and
output chamber volumes are small: Deliverad oil volume is low.
When the rotor housing is off-center in relation to the rotor, changes
In input and output chamber volumes are greater: Delivered oil
valume is high.

When the oil volume required by the engine increases, for example
during VANOS operation, oil pressure in the lubricating system
drops, reducing pressure on the beveled piston, In response, the
compression spring presses the beveled piston against the pivoting
housing control dog, forcing the housing further of-center and
increasing oil volume. The opposite ocours as engine oil pressure
Increases and the need for delivered oil volume drops.

Engine lubrication (V8 engine)

Qil pressure is generated by a two-stage gear-type pump with two
parallel switched gear clusters, It is bolted to the bottomn of the
engine biock al an angle. The oil pump is chain driven off the frant
of the crankshaft.

Oil pump

il filter

Profile gasket
O-ring

Oil pump inlet

Oil pipe

Oil pump drive chain
Qil pump drive gear
9. Qil deflector

LU S L
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Oil pressure, checking

4 Engine oil is supplied by the oil pump to lubrication points in the
engine block and is pumped into the cylinder heads. Three oil check
valves are installed in each cylinder head. This prevents engine oil
from draining out of the cylinder head and VANOS units. The check
valves are serviceable from the oulside casting of the cylinder head.
1. Intake VANOS check valve
2. Exhaust VANOS check valve

3. Cylinder head oil supply check valve

119

OIL PRESSURE WARNING SYSTEM

| CAUTION—
« [f the red ol pressure warning hght comes on or flashes on while
driving, assume that the oil pressure is low. Stop the engine
immediately and make arrangements fo test oil pressure

Qil pressure, checking

Test oil pressure by removing oil pressure switch and installing oil
pressure gauge in its place,

— G-cylinder engine: Loosen oil filter cover to allow engine oil to drain
back down into oil pan. Tighten cover.

4 M54 engine: Access to oil pressure warning switch (arrow) is
restricted (intake manifold removed for purposes of phota)
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Oil pressure, checking

< M52, M54 engine: Detach harness connector (arrow) from oil
pressure switch. Il necessary, remove ignition coil cover. See 020
Maintenance.

{ V8 engine: Working at front of right cylinder head. detach elecirical
connector (A) from oil pressure switch (B).

— Remove switch. Be prepared to catch leaking oil with a shop towel.

| CAUT.'GN—_

= Thoroughly clean around ihe oil pressure switch before
| removing it.

— Install pressure gauge in place of oil pressure swilch. If necessary,
use BMW special adapter 11 4 050 in place of oil pressure switch

= With gauge inslalled, start engine and allow to reach aperating
temperature. Check oil pressure. See Table a.

NOTE —

= For the most accurate test results, make sure the engine oil and
filter are new and the oil of the correct grade.

Table a. Engine oil pressure

Al idle. engine al operating
temperature

* M54 engine { 0.5 bar (7 psi)|
= N52, N&4 engine 1.5 bar (22 psi)
= V8 engine | 1.0 bar (14.5 psi)

Maximum regulated pressure,
engine at operating temperature

|* M54 engine | 4 + 0.5 bar (58 = 7 psi)
* N52, N54 engine | 4.0 - 6.0 bar (58 - 87 psi)|
* VB engine 4.0 - 6.0 bar (58 - 87 psi)




Lubrication System 119-7

Oil pressure warn.-'r_:g switch, replacing

— Remove pressure gauge and reinstall pressure switch with new
sealing washer.

Tiﬁlqening torque

Qil ptessure_swnch to ol filter housing

M54 engine (M12 x 1.5) 27 Nm (20 ft-Ib)
|0l pressure switch to ol filter housing 20 Nm (15 ft-Ib)
M52, N54 engine (M12 % 1.5) additional 167

119

Qil pre_ssure switch 1o cylinder head
V8 engine (M12 x 1.5) 27 Nm (20 ft-1b)

If testing shows low oil pressure, one or more of the following
conditions may be indicated:

« Worn or faulty oil pump or faulty pump pressure relief valve
« Warn or damaged engine bearings
* Sgvere engine wear

Any of these conditions indicale the need for major repairs.

Oil pressure warning switch, replacing

‘( M54 engine: Access o oil pressure warning switch (arrow) is
restricted (intake manifold removed for purposes of photo).

{ N52, M54 engine: It necessary, remove ignition coil cover. See 020
Maintenance.

BS10T 1908
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Oil level and temperature sensor [M54, V& engine (to 2006)]

Qil condition

sensor

ozs) 3

< V8 engine: Oil pressure switch (B) is located at right front eylinder

head.

B-cylinder engine: Loosen oil filter cap to allow engine oil to drain
back down into ail pan.

Disconnect harness connector from oil pressure switch and remove
swilch. Be prepared to catch leaking oil with a shop towel,

CAUTION—
= Thoroughly clean around the oil pressure swilch before
remaoving if,

Installation is reverse of removal. Tighten oil filter housing cap and
top off oil, if necessary.

Tightening mrqué

Oil pressure switch to oil filter housing

IM54 engine (M12 x 1.5) 27 Nm (20 fi-Ib),
Oil pressure switch to oil filter housing 20 Mm (15 rt-lb:I|
M52, N54 engine (M12 x 1.5) additional 167

Oil pressure switch to cylinder head
Va engine (M12 x 1.5)

27 Nm (20 f-Ib)|

OIL MONITORING

Oil level and temperature sensor
[M54, VB engine (to 2006)]

Engine oil level and temperature is measured by the oil level and
temperature sensor and indicated in the instrument cluster or central
information display.,

Qil condition information is processed by the engine control module
(ECM), then routed via PT-CAN and K-CAM buses to the instrument
cluster and central information display. The ECM software
determines the optimal time for oil change interval,

Checking oil level is coverad in 020 Maintenance.

Oil condition sensor (0ZS)
[N52, N54, V8 engine (from 2006)]

{ Engine cil level is measured by the oil condition sensor (OZS) and

indicated in the instrument cluster or central information display.
Engine oil temperature and condition are also monitored by the
OZ5. M52, N54 engines are nol equipped with a dipstick.

Oil condition information is processed by the engine control module
(ECM), then routed via PT-CAN and K-CAN buses to the instrument
cluster and central information display. The ECM uses condition
based service (CBS) software to determine optimal cil change
interval.

Checking oll level is covered in 020 Maintenance.
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OZS operation, (N52, N54, V8 engine)

OZS operation, (N52, N54, V8 engine)

1. Housing

2. Outer metal tube

3. Inner metal lube

4, Engine oil (maximum})
5. Engine oil (average)

6. Engine oil (minimum)
7. Qilpan

B. Oillemperature sensor
9. Sensor electronics

10. Sensor connector
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OZ5 consists of two cylindrical capacitors arranged one above the
other. Oil condition is determined by the lower, smaller capacitor.
Two metal tubes (1. 2}, arranged one inside the other, serve as
capacitor electrodes. The dielectric is the engine oil between the
electrodes. The electrical property of engine oil changes with age

10 R and break-down of oil additives. changing the OZS capacitance.
o This change is processed in the sensor electronics (9) and
converled lo a digital signal. The digital sensor signal is transferred
to the ECM, which uses it to calculate the next oll change service
due,

Engine oil leve| is determined by the capacitor of the OZS. As gil
level drops, sensor capacitance changes accordingly. This change
is processed in the sensor electronics (9) and converted to a digital
signal. The digital sensor signal is transferred to the ECM and
displayed to the driver.

A platinum temperature sensor (8) Is installed at the base of the oil
condition sensor.

Engine oll level, temperature and condition are monitored

continuously as long as voltage is applied at terminal 15 (ignition
ON}). OZS is powered via terminal 87,

OZS fault evaluation
(OZS electronic circuitry features a self-diagnosis function. In case of

a fault in the sensor, an error message is sent to the ECM. The fault
can be viewed using a BMW scan loal.

Qil level and temperature sensor, replacing
(M54 engine)

Ol level warning switch is located at bottom of engine oil pan.

— Raise vehicle and support safely.

WARNING —

» Make sure the vehicle is stable and well supported at all fimes.
Use a professional automotive lift or jack stands designed for
the purpose. A floor jack is not adequale support,

— Remove splash shield underneath engine. See 020 Maintenance.

= Drain engine oll. See 020 Maintenance.
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0Z8, replacing (N52, N54, V8 engine)

'( Disconnect electrical connector and remove mounting nuts
{arrows). Lower level sensor. be prepared to catch dripping oil

— When reinstalling, replace sealing O-ring.

— Be sure to refill engine and check for leaks after work is completed,

0ZS, replacing (N52, N54, V8 engine)

N52 engine shown. Other engines are similar.

= Raise vehicle and support safely.

WARNING — |

* \Make sure the vehicle is stable and well supported at all imes. |
Use a professional automotive liff or jack stands designed for
the purpose. A floor jack is not adequate support

— Remove splash shield underneath engine. See 020 Maintenance.
= Drain engine oil. See 020 Maintenance.

{ With engine fully cooled off, disconnect OZS electrical connectar (A)

and remove mounting nuis (B). Lower level sensor. Be prepared 1o

catch dripping oil.

— When reinstalling, replace sealing O-ring.

Tightening torque

0OZ5 1o oil pan ]
= Stage 1 2 Nm (18 lb-in)|
* Slage 2 B.5 Nm (75 lb-in)|

- A

— Refill engine with oil and check for leaks alter work is completed.
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Crankshaft front oil seal, rép!a_c:'n;q (M54 engine)

CRANKSHAFT SEALS (M54 ENGINE)

Crankshaft front oil seal, replacing
(M54 engine)

— With engine fully cooled off, remave electric cooling fan, engine
accessory bells and crankshaft vibration damper and pulley. Be sure
to mark belts with direction of rotation. See 117 Camshaft Timing
Chain.

119

4 Install cap (BMW special tool 11 2 383) on end of crankshaft

< Install seal guide (BMW spacial tool 11 2 385) over end of
crankshaft. Be sure to align groove with keyway on crankshaft
jarrow)

11 2 385 I

4 Install oil seal puller (BMW special tool 11 2 380) and screw in body
of puller until it contacts seal. Tightan bolt in center of toal to draw
sedl out of covear

112380
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Crankshaft rear main seal, replacing (M54 engine)

] 4 Coat new seal with oil and position in timing chain cover. Use BMW

(/ ’ .:_E/ — Remainder of installation is reverse of removal, noeting the following:

. )J * Install engine accessory bells. See 020 Maintenance.
+ Install cooling fan. See 170 Radiator and Cooling System.
w —113280°F ... ’ e

Crankshaft rear main seal, replacing
(M54 engine)

Crankshaft rear main seal (llywheel seal) replacement requires
removal of the transmission and fiywheel,

( , = special tool 11 3 280 and crankshaft center bolt to draw seal in flush
- (&h with timing case cover,
" -
f ‘- :{' | — Reinstall crankshaft vibration damper and pulley,
‘?' I b J Tightening torque B
A . -/ Vibration damper hub to crankshaft 410 Nm (302 fi-ib)
‘ ‘ v ' {use new bolt)

]

= Hemove transmission. See 230 Manual Transmission,
231 Sequential Manual Gearbox (SMG) or 240 Automatic
Transmission.

= Manual transmission vehicles: Remove clutch pressure plate and
disc. See 210 Clutch.

= Remaove flywheel. See 210 Clutch or 240 Automatic
Transmission,

= Drain engine oil.

{ Remove seal carrier bolts from il pan (arrows). Loosen all ol pan
bolls,

L R
- “,\f Remove remaining seal carrier bolls (arrows) and carefully remove
seal carrier without damaging oil pan gasket.

— —

| CAUTION—
= After removing seal carrier, check oif pan gasket lor damage. If
gaskel is damaged during removal, remove oil pan and replace
gasket. See Oil pan, removing and installing (M54 engine) in |
this repair group. |

NOTE —

Lokl ) = BMW offers the rear main seal carrier and seal in a kit. A plastic
instalfation sleeve, required for sliding the seal over the crankshafl,
i5 included with the kil.
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Crankshaft rear main seal, replacing (M54 engine)

= Install new seal carrier to crankcase. Remember o

= Check locating sleeves and bores in lower seal housing for
damage.

» Replace gasket between rear main seal carrier and crankcase,

* Apply thin coat of 3 Bond™ 1200 or equivalent sealant to oil pan
gaskel sealing surfaces,

* Lubricate crankshai seal contact surface.

CAUTION— |
* Do not kink or damage the sealing fip. Do not fouch with fingers. —

{ Use plastic support bushing (A) that comes with seal kit as an
installation guide when fitting seal over end of crankshaft. Use care
to push seal carrier and installation sleeve on straight, without tilling
sideways. Remove installation sleeve.

— Install seal carrier bolts and torque 1o specifications,

4 Use new bolts (arrows) at base of seal carrier. Coat threads with
sealing compound before installing.

= Install and tighten oil pan bolts.

— Remainder of assembly is reverse of disassembly.
* Install tiywheel, clutch or torque converter and transmission,
* Fill engine with oil.
* Run engine and check for leaks.

Tightening torques

Ol drain plug 1o oil pan (M12) 25 Nm (18 ft-Ib)|
SO 19000 Oll pan to engine block or seal carrier

= M6 (8.8 grade) 10 Nm (89 in-lb)

* ME (10.9 grade) 12 Nm (9 fi-1)

* MB (8.8 grade) 22 Nm (16 ft-Ib)

Rear main seal carrier lo crankcase
« MG 10 Nm (89 in-1b)
= 8 22 Nm (16 ft-lb)
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Crankshaft front seal, removing and installing (N52, N54 engine)

B30 1702

CRANKSHAFT SEALS (N52, N54 ENGINE)

Crankshaft front seal, removing and installing
(N52, N54 engine)

WARNING —
* To avoid personal injury, be sure the engine is cold before
beginning the procedure.

CAUTION—

» When the crankshalt seal is replaced, its grooves and
crankcase seams are filled with special Loctite® sealant to
avoid oil leaks. Be sure to read the entire procedure before
starting work.

= Raise vehicle and support safely.

WARNING —

« Make sure the vehicle is stable and well supported at all imes.
Use a professional autormotive lift or jack stands designed for
the purpose. A floor jack is not adequale support.

— Remove splash shield underneath engine. See 020 Maintenance.

— Remove engine accessory belt. See 020 Maintenance.

{ Remove vibration damper (front pulley). See 117 Camshaft Timing

Chain.

CAUTION—

* Do not remove vibration damper hub boit. If this bolt is
removed, the timing chain drive sprocket! becomes free lo
rotate, resulting in valve damage.

4 Place BMW special tool 11 8 221 against vibration damper hub and

tighten down using bolts (special tool 11 9 224). This pushes
crankshaft seal inward approx. 1 mm, thus loosening it for
subsequent removal.

i i

ﬁﬁiﬁhlng tnrqﬁa

Special tool 11 9221 to vibration damper hub 20 Nm (15 ft-Ib)

= Remove special lools.
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Crankshaft front seal, removing and installing (N52. N54 engine)

'( Screw BMW special tool 11 0 371 into crankshalt seal with approx.
80 Nm (59 it-Ib) of torgue. Then rotate special toal 11 0 371
ciockwise o pull out seal. Repeal process if necessary,

119

17027

{ Carelully saw seal at dashed line and peel off tool.

‘{ Warking at crankcase opening:
= Clean crankshaft seal sealing surface (A).
= Degrease thoroughly area around crankcase seam (arrows).
= Lightly oil sealing surface (B) on vibration damper hub.

B0 Pl
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X

| t

119232

119233

t'.wﬂ 9| 231

EEA0 170G

'Cranksnah‘ front seal, removing and installing (N52, N54 engine)

{ Attach BMW special tool 11 9 232 1o vibration damper hub using
bolts (special tool 11 8 234).

( Place crankshaft seal and installation sleeve over tool and against
crankcase opening.

= Plastic sleeve is supplied with seal and is used as installation
guide,
* Make sure seal grooves center on crankcase seam (arrows).

» Coat both grooves on seal with Loctite™ 171000 (primer). Allow to
dry for approx. 1 minute,

‘{ Use BMW special tools 11 2 231 and 11 9 233 to press in seal,
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Crankshaft rear main seal, removing and installing (N52, N54 eagme)

4 Use brush to coal seal grooves and crankcase seams (A) with
Loctite™ 171000 (primer).

{ Use injector kit 1o fill seal grooves and crankcase seams (A) with
Loctite™ 128357 (sealant).

— Coal sealed areas with Loctite™ 171000 (primer) lo bind sealant.

= Reinstall crankshaft vibration damper.

[Tigmening torque

Vibration damper to uibra_tiﬂn_ damper hub 35 Nm (26 fl-lb]
(M8 x 16 mm Torx)

— Remainder of assembly is reverse of disassembly

Crankshaft rear main seal,
removing and installing (N52, N54 engine)

Crankshaft rear main seal (flywheel seal) replacement requires
removal of the transmission and flywheel,

CAUTION—

= When the crankshalt seal is replaced, its grooves and
crankcase seams are filled with special Loctite™ sealant fo
avoid oil leaks. Be sure lo read the entire procedure before
starting work,

— Remove fransmission. See 230 Manual Transmission,
231 Sequential Manual Gearbox (SMG) or 240 Automatic
Transmission.

= Manual transmission vehicles: Remove clutch pressure plate and
disc. See 210 Clutch.
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Crankshaft rear main seal. removing and installing (N52, N54 engine)

— Remove flywheel. See 210 Clutch or 240 Automatic
Transmission,

— Drain engine ail.

{ Crankshaft rear main seal has six removal openings (inset). If
necessary, scrape off rubber coaling to expose openings.

4 Fit BMW seal puller, special tool 11 9 200, to seal.

= Insert sheet metal screws (arrows) into seal removal openings.
Tighten snugly but do not overtighten.

* Screw in seal remover spindle (A) slowly to pull out seal.

4 Before installing new seal:
+ Clean seal seating surlace (A).
* Degrease crankcase seams (arrows) thoroughly.

= Apply light coal of engine oll to seal lip running surface (B) on
crankshaft flange.
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Crankshaft rear main seal, removing and installing (N52, N54 engine)

4 Flace crankshaft seal (A) and installation sleeve (B} against
crankcase opening.

CAUTION—
« Do not kink or damage the sealing p. Do not touch with fingers,

» Plastic installation sleeve is supplied with seal and is used as
installation quide.

* Make sure seal grooves (C) center on crankcase seams (D).

» Coat both grooves on seal with Loctite™ 171000 (primer). Allow to
dry for approx. 1 minute.

* Press in seal as far as possible by hand, then remove installation
sleeva,

{ Fit BMW special tools 11 3182 and 11 9 184 to crankshaft flange.
= Fit spacer ring {A) over seal. Spacer ring is supplied with seal.

119184

B35 18018

4 Use BMW special lools 11 9 181 and 11 9 183 to press in seal.

11 9 181 = Remove special tools and spacer ring.
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Crankshaft rear main seal, removing and installing (N52, N54 engine)

4 Use brush to coat seal grooves and crankcase seams (A) with
Loctite™ 171000 (primer).

‘q Use injector kil to fill seal grooves and crankshalt seams (A} with
Loctite™ 128357 (sealant).

— Coal sealed areas with Loctite™ 171000 (primer) 1o bind sealant.

= Remainder of assembly is reverse of disassembly.
+ Install flywheel, clutch or torque converter and transmission.
* Fill engine with oil.
= Aun engine and check lor leaks.
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Crankshaft front seal, removing and installing (V8 angirgj

CRANKSHAFT SEALS (V8 ENGINE)

Crankshaft front seal, removing and installing
(V8 engine)

. WARNING —
= To avoid personal injury, be sure the engine is cold before
beginning the procedure.

CAUTION—
« Be sure lo read the entire procedure before starting work,

= Raise vehicle and support safely,

WARNING —

» Make sure the vehicle is stable and well supported at all times.
Use a professional automotive ift or jack stands designed for
the purpose. A floor jack is not adequale support,

= Remove splash shield underneath engine. See 020 Maintenance.
= Remove engine accessory belt, See 020 Maintenance.

= Remove vibration damper (front pulley). See 117 Camshatt Timing
Chain.

4 Waorking at front of engine:

= Install BMW special tool 11 9 451 fo vibration damper hub and
BMW special tool 11 9 452 to oil sump.

* Remove vibration damper hub bolt (A) and discard.
* Remove vibration damper hub.

4 Install BMW special took 11 9 410 onto crankshaft. Rotate puller
levers (A) to grab behind crankshaft seal (B).

— Tighten center bolt of BMW special tool 11 9 410 and remove
crankshaft seal (B).
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Crankshat front seal, remoﬁng and installing (V8 engine)

{ A support sleeve (A) is included with a new crankshaft seal. The

support sleeve remains in crankshaft seal until installation. Do not
remaove prior to installation.

CAUTION—

* Do not touch the sealing lip with your fingers it is highly
sensitive and is easily kinked.

= Remove support sleeve from crankshafll seal.

BES 00 TS

4 Place crankshalt seal (A) inle timing cover by hand.

A
N
[ By 190y

\ { Using BMW special tool 11 9 420, turn hex (A) to press crankshaft
seal into timing cover until it is flush,

— Install vibration damper hub by hand on crankshaft.

BS01E014




Lub_rication Syst_e_m 119-23

Crankshaft front seal, removing and installing (V8 engine)

{ Install BMW special tool 11 8 451 {o vibration damper hub and BMW
special tool 11 9 452 to oil sump.

119 451 Ll
—
e il
4 Install BMW special tool 11 3 460 to end of crankshafi
B 18015
‘fl '4 Flace pointer on BMW special toal 11 3 454 to 07 (arrow).
Vo A = Tighten damper bolt to specified torque and angle.
Tightening_t::rque o -
Vibration damper hub to crankshaft 1T
(replace bolt) (M18 x 1.5)
« Stage 1 100 Nm (73.7 ft-Ib)
* Slage 2 Additional 60
= Stage 3 Additional 607
« Stage 4 Additional 60" |

— Remainder of assembly is reverse of disassembly
* Install vibration damper.

BEIO1 10016 .
' * Fill engine with oil.

* Run engine and check for leaks
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Crankshaft rear main seal, remo;fng and installing (V8 engine)

BS100 19005

B5101 18006

Crankshaft rear main seal,
removing and installing (V8 engine)

Crankshaft rear main seal (flywheel seal) replacement requires
removal of the transmission and flywheel. Crankshaft rear main seal
is integral part of rear cover.

— Remove transmission. See 230 Manual Transmission,
231 Sequential Manual Gearbox (SMG) or 240 Automatic
Transmission,

— Manual transmission vehicles: Remove clutch pressure plate and
disc. See 210 Clutch.

— Remove flywheel. See 210 Clutch or 240 Automatic
Transmission.

— Drain engine oil.

{ Working al rear of engine block, remove fasteners (A).

4 A support sleeve (A) is included with new crankshaft rear main
seal. The sleeve remains in crankshafl rear main seal during
installation.

CAUTION—

* Do not touch the sealing hip with your fingers. It is highly
sensitive and is easily kinked.
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Crankshaft rear main seal, removing and instafling (V8 engr‘nej

4 Inspect cover alignment dowels (A) for correct installation. Keep
sedling area free from il (arrows).

119

4 Lightly oil crankshaft. Place cover (B) and support sleeve (&) over
crankshalt and carefully push on,

4 When installing:
* Install fasteners (A) finger tight
= Install tasteners (B) finger tight
« Tighten fasteners (A).
* Tighten fasteners (B).

— Remainder of assembly is reverse of disassembly.
= Install flywheel, clutch or torque converter and transmissian.
= Fill engine with oil.
= Run engine and check for leaks.

/d ' N 1\\4
Eﬁ i IW/ -IIBEHH 1‘9‘:':; JI




119-26  Lubrication System

Ol pan, removing and installing (M54 engine)

OiL PAN AND OIL PumpP (M54 ENGINE)
Qil pan, removing and installing (M54 engine)

— Disconnect negative (-) battery cable.

CAUTION—
+ Prior fo disconnecting the battery, read the battery
disconnection cautions in 001 Warnings and Cautions.

— Remove air filter housing. See 130 Fuel Injection.

— Raise engine hood into assembly position. See 410 Fenders,
Engine Hood.

— Raise car and support safely.

WARNING —
+ Make sure the car is stable and well supported af all imes. Lise
a professional automotive lift or fack stands designed for the

purpose. A floor jack is not adequale support.

= Drain engine oil. See 020 Maintenance.
= Remove dipstick guide pipe.

— Remove splash shield and front end reinforcement from under
engine.

< Install engine suppor! brace across engine bay. Raise engine
slightly to release load on engine mounts.

— Working underneath engine, remove right and left engine mount
upper nuls (arrow).

— Lower front subframe. See 310 Front Suspension.

Engine support
brace

BS101 19002
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Oil pan, removing and installing (M54 engine)

p { Detach electrical harness connector (arrow) at oil level sensor,

— Automatic transmission: Disconnect transmission oil cooler lines
from transmission and oil pan.

‘{ Remaove oil pan screws. Slide oil pan backward to remaove,

| cCAUTION—
« If the oil pan does not separate easily from the engine cylinder
block, tap lightly with a rubber mallet to break it free. Do not use
prying fools.

4 Clean sealing surtace of engine block, then apply beads of 3-Bond®
1209 or equivalent approx. 3 mm high and 2 mm wide {arrow) to
timing cover and rear main seal carrier seams,

When reinstalling oil pan:

= Thoroughly clean old gasket material fram oll pan sealing surface
and use a new gasket.

* Insert il pan bolts,
= Tighten front oil pan bolts first,
* Tighten transmission bellhousing bolts last,

Remainder of installation is reverse of removal. Fill engine with oil,
run engine and check for leaks.

CAUTION—
= Follow correct instaliation procedure for front end reinforcement |
in 310 Front Suspension.

NOTE —
= It is not necessary to realign the front end after this procedure,
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Oil pump, removing and installing (M54 engine)

B11166

Qil pump, removing and installing
(M54 engine)

The M54 engine oil pump is located on the underside of the engine
block, inside the oil pan. It is driven by the crankshaft via chain and
sprockel assembly. To remove the oil pump, lower the front
suspension and remove the oil pan. Read the procedure through
before starting work.

G-gylinder engine oil pump assembly:
Drive chain
M10 x 1 nut (left hand threads)
= tighten to 25 Nm (18 fi-lb}
Ol pump sprocket
Inner pump rotor
Quter pump rotor
Pressure relief valve

MB bolt
« lighten to 23 Nm (17 ft-lb)

il pump housing

Locating dowels

Pick-up tube sealing O-ring
. Pick-up tube

. Pickup tube mounting bolts (M&)
= Tighten to 10 Nm (7 fi-1b)

Remove oil pan. See Oil pan, removing and installing (M54
engine) in this repair group.

Remove oil pump sprocket mounting nut (arrow).

[ CAUTION— '
= Oil pump sprocket nut has left hand threads. Turn clockwise o
loasen.

Lift sprockel off pump together with drive chain.

Unbolt oll pump from engine block.

* Remove oil pump pick-up tube bolts and remove pick-up tube
betore removing pump.

» Remove mounting bolts from ol pump. Withdraw pump.

» Be sure to record location of spacers between pump and engine
block, if applicable.

Spin oil purmp shalt and check that gears turn smeothly, Replace
pump il gears spin with difficulty.

Inspect oil pressure relief valve. See Oil pressure relief valve (M54
engine) in this repair group.
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Oil pressure relief valve (M54 &ngfgj

= Installation is reverse of removal, noting the following:
* Inspect pump locating dowels for damage and correct positioning.
* Replace oil pick-up and return tube sealing O-rings.

* Align sprocket splines to oil pump shaft splines before tightening
sprocket nul,
CAUTION—
= Oil pump sprockel nut has left hand threads. Turn

counferciockwise lo lighten,

i‘lgh!ening torques

Dil_pump SprDEh;et 1o oil pump shaft T |
(M10 % 1) (lelt hand thread) 25 Nm (18 fi-lb) |

o)

23 Nm:T?n-m;|

Qil pump to crankcase (MB)

= Fill engine with oil, run engine and check for leaks.

Oil pressure relief valve (M54 engine)

= Remove oil pump. See Oil pump, removing and installing (M54
engine). The oil pump pressure relief valve is held in the side of the
oil pump with a circlip,

‘( Inspect oil pump relief valve components and bore lfor scaring or
other damage.

1. Control plunger
2. Spring

[ 3. Sealing Q-ring
4. Sleeve

5. Circlip

| Oil pressure relief valve assembly  °
(M54 engine)

= Install using a new circlip.

e idlirg ]







