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GENERAL

This repair group provides removal and repair information far
crankshaft vibration damper, engine timing chain and camshaft
adjustment (VANOS) units. Camshait timing procedure is also
included.

Repair procedures in this repair group assume that the engine is
installed in the engine bay.

The 5 Series engine cylinder head is equipped with variable
camshaft liming or VANOS ({fram the German words VAriable
NOckenwelien Steuverung). Special tools and procedures are
required to remove and install camshaft adjustment units and to time
camshafts. Be sure to read each procedure through before starting
work.
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Warnings

See also:
» 020 Maintenance
« 100 Engine-General for engine code and application information.

+ 113 Cylinder Head Removal and Installation for cylinder head
cover removal

+ 130, 131, 132, 133 Fuel Injection for air filter housing and intake
manifold remowval

+ 170 Radiator and Cooling System for radiator drain and refill

Warnings

| WARNING — '

« Due to risk of personal injury, be sure the engine Is cold before |
beginning work on engine components.

« Use extreme caution when draining and disposing of engine
coolant. Coolant is poisonous and lethal to humans and pels.
Pets are altracled fo coolant because of its sweet smell and
taste. Seek medical attention immediately if coolant is ingested.

« Fuel is highly flammable. When working around fuel, do not |

disconnect wires that could cause electrical sparks. Do nat
smioke or work near heaters or other fire hazards.
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Vibration damper, removing and installing (MS&' ETQI?E

VIBRATION DAMPER

Vibration damper, removing and installing
(M54 engine)

The M54 engine uses a 1-piece crankshaft vibration damper,
integrated with the hub.

Raise front of vehicle and support in a safe manner

[
| CAUTION—
= Make sure the vehicle is stable and well supported at all limes.
Use a professional automative Iift or jack stands designed for
| the purpose. A floor jack is not adequale support.

Remove splash guard under engine. See 020 Maintenance.

Remove electric cooling fan and cooling fan cowl. See 170 Radiator
and Cooling System.

NOTE —
* Protect radiator from damage with a piece of wood.,

With engine fully cooled off, mark direction of rotation on engine
accessory belts. Remove belts. See 020 Maintenance.

Bolt BMW special tools 11 8 190 and 11 8 200 together. Insert
fingers of special 1ool 11 8 200 in vibration damper openings. Use
this tool setup to counterhold vibration damper hub while leosening
vibration damper mounting balt (arrow).

[ CAUTION—

* Make sure an assistant holds special tool.

« If assistant is not available to grip the tool, rest handie of tool on
front subframe. Protect subframe from damage with a piece of
wood.

* Do not use flywheel locking tool te hoid crankshaft slationary to
foosen or tighten vibration damper maounting baolt.

e e —

Remove vibration damper mounting bolt and discard.

Pull off vibration damper using BMW special tools 11 8 210 and
118 200.

CAUTION—

= Avoid damaging radiator.
| *WMusing a different puller than the BMW special tools, be careful
|_ to avoid damaging crankshaft threads.

= Inspect front crankshaft seal for leaks. For seal replacement. see
118 Lubrication System,
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Vibration damper._remo;ffng and installing (N52, N54 engine)

= When reinstalling:
» Align vibration damper groove to crankshafl woodrulf key,
« Insert new vibration damper mounting bolt and washer.

CAUTION—
+ Inspect woodrulf key for damage before installing wibration
damper. Replace if necessary

— Use BMW special tools 111 8 190 and 11 8 200 to counterhold
vibration damper while tightening mounting bolt.

CAUTION—

« Do not use flywheel locking tool to hold crankshaft slationary to
loosen or tighten vibration damper mounting boll. Use only the
recommended special tools, or equivalent tools for

‘ counterholding the pulley.

[ Tightening torque
l

Vibration damper to crankshaft 410 Nm (300 fi-ib)
{replace damper bolt)

Vibration damper, removing and installing
(N52, N54 engine)

The crankshaft vibration damper is also referred to as the front
pulley.

| WARNING —
« To avoid personal injury, be sure the engine is cold belore
beginning the procedure.

— Raise vehicle and support salely.

WARNING —

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

— Remove engine compartment splash shield. See 020 Maintenance.

— Remove electric cooling fan and cooling fan cowl. See 170 Radiator
and Cooling System.

NOTE —
« Proteci radiator from damage with a piece of wood.

— With engine tully cooled off, mark direction of rotation on anging
accessory belt. Remove belt. See 020 Maintenance.

‘4 Remove vibration damper mounting Torx bolts (A} and discard. Lift
off vibration damper.

CAUTION—

« Do not remove vibration damper hub baolt (B). If this bolt is
removed, the timing chain drive sprocket becomes free to
rotate, resulting in valve damage.
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Vibration damper, removing and installing (V8 engine)

= Installation is reverse of removal,

ﬁlgh!ﬂning torque _:
Vibration damper to hub | 35Nm (26 ft-lb) |

(replace damper M8 x 16 mm Torx bolts) |
 —

Vibration damper, removing and installing
(V8 engine)

= Raise front of vehicle and support in a safe manner.

CAUTION— |

* Make sure the vehicle is stable and well supported at all times. |
Use a professional automoative liff or jack stands designed for

L_ the purpose. A floor jack is not adequate support. |

— Remove splash guard under engine. See 020 Maintenance.

= Remove electric cooling fan and cooling fan cowl, See 170 Radiator
and Cooling System.

NOTE —
* Protect radiator from damage with a piece of wood.

= With engine fully cooled off, mark direction of rotation on engine
accessory bells. Remove belts. See 020 Maintenance.

’ { Hemove vibration damper mounting bolts (arrows) and discard. Lift
. off vibration damper (A).

CAUTION—
» Do not remove vibration damper hub boft B). J

| -

{ Installation is revaerse of removal,
* Align vibration damper with localing pin (A) on damper hub (B).

Tightening torque 1

UibTation damper to hub 22 Nm {15.2?1-'1 )
(replace damper bolts)

BETOT TG0
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Double VANOS unit components (M54 engine)

TIMING CHAIN SERVICE (M54 ENGINE)

The M54 engine uses a pair of chains to drive the camshalts. A
primary chain is driven off the crankshaft and drives the primary
sprocket on the exhausl camshaft, The secondary chain drives the
intake camshaft. Each chain is tensioned by a hydraulic tensioner.

intake and exhaust camshalt timing is variable and is controlied by
the engine control module (ECM). This system is known as double
VANOS.

Camshaft timing chain service and repair requires the removal of
front crankshaft vibration damper, double VANOS unit, engine oil
pan and timing chain housing cover. Be sure lo read the procedures
before starting work.

Double VANOS unit components (M54 engine)

1. Balt (M8)
2. Exhaust camshaft sensor

3. Sealing ring

4. Camshaft end sealing plug
= Tighten to 50 Nm (37 t-1b)

5. Camshalft seal cap

VANOS hydraulic piston set screw

» Left hand thread
Tighten to 10 Nm (7 ft-Ib)

Mut (M7}
» Tighten to 14 Nm (10 fi-ib}
B. Engine lifting hook
9. Stud (M7)
10. Mut (MB)
= Tighten to 10 Nm (7 ft-Ib)
11. Gaskel
12. Cylinder head
13. Sealing ring
14. Intake camshaft sensor
15. Bolt (M&)
16. VANOS unil
17. Copper sealing ring
18. VANOS ol feed line

19. Banjo bolt
= Tighten to 32 Nm (24 ft-Ib)
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Double VANOS unit, removing (M54 engine)

Double VANOS unit, removing (M54 engine)

; —
WARNING —

* Due to risk of personal injury, be sure the engine is cold before |

| beginning the removal procedure.

CAUTION—
| * Special BMW service tools are required to remove and install
the VANOS unit. Read the procedure through before starting
the job.

= If the camshalts are not properly limed, the pistons can contact
| the valves, causing engine damage.

Disconnect negative () cable from battery,

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

Remove air filter housing with mass air flow sensor. See 1 30 Fuel
Injection

Remove electric cooling fan and cooling fan cowl. See 170 Radiator
and Cooling System.

NOTE—
* Protect radiator from damage with a piece of wood

Remove engine covers and cylinder head cover. See 113 Cylinder
Head Removal and Installation.

— Remaove spark plugs. Plug spark plug bores to prevent debris from
falling into engine.

4 Remove oil batfle cover from above intake camshaft

4 Remove banjo bolt from VANOS unit oil pressure line, Use banjo bolt
to attach BMW special tool 11 3 450 (compressed air fitting) to
VANCES unit.

* Be prepared to catch spraying oil. Do not allow oil to contaminate
accessory belts.

o _'5{1-211
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‘Double VANOS unit, removing (M54 engine)

{ Cover oil bore (arrow) in VANOS unit with shop towel to capture oil
which sprays when compressed air is applied.

— Connect compressed air line to air fitting. Apply air pressure setia
2 — 8 bar (30 = 115 psi).

o Ep2113623

{ With compressed air line connected, use crankshaft vibration
damper bolt to rotate engine in direction of rotation (clockwise) at
least twice, until cylinder 1 intake and exhaust camshalt lobes lace
@ach other (arrows) in top dead center (TDC) position for cylinder 1.

CAUTION— |

» Do not rotate engine counterclockwise fo reach TOC. If enging

rotates past TDC, continue another two complete rotations. '

4. Remove sealing plug from special tool bore on lower left side of
engine block at flywheel bellhousing. Secure crankshaft in TDC
position with BMW special tool 11 2 300 (arrow).

4. Unscrew and remove two cylinder head cover studs
(arrows) at rear of cylinder head.
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Double VANOS unit, removing (M54 engine)

{ Secure camshafis in TDC position using BMW special tool set
113240 (includes 11 3247 and 11 3 244).

= Disconnect compressed air line, leaving compressed air fitting
attached to VANOS unit.

* Be prepared to catch dripping oil. Do not allow oil o contaminate
accessory bells.

< Unscrew sealing plugs {arrows) from VANOS unit.

{ Be prepared to catch dripping oil. Do not allow oil {o contaminate
accessory bells.

{ Pull sealing caps straight out of VANOS unit with BMW special tool
116 170. or with short needle-nosed pliers,

= Additional oil may drain from VANOS unit.
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Double VANOS unit, installing (M54 engine)

< Hemove set screws on ends of intake and exhaust camshafts.

CAUTION—
« Sat screws have left hand threads. Unscrew clockwise.

{ Detach harness connectors at exhaust camshaft position sensor
and exhaust camshaft VANOS control valve (arrows).

'( Remaove YANOS unit:
» Remove fasteners from engine support eye.
« Remove VANOS mounting nuts (arrows) from cylinder head. Slide
VANOS unit and metal gasket off.
« The VANOS unit contains residual oil. Place shop towels
underneath when removing.

| CAUTION—
« Do not crank the engine with VANOS unit removed. Damage 1o
engine may result from piston-lo-valve interference.

Double VANOS unit, installing (M54 engine)

4 Clean contact edges of cylinder head face and VANOS unit and
apply a thin coat of permanently elastic 3-Bond 1209 or equivalent

to surfaces.

CAUTION—

« Check locating dowel (A ) and dowel sigeve (B) al lop of cylinder
head for damage or incorrect installation.

» Make sure gasket material is removed from face of cylinder
head. Clean sealing face and keep free of oil. If foreign material
is present on the sealing surface, camshaft timing will be
incorrect,




Camshaft Timing Chain  117-11
Double VANOS unit, installing (M54 engine)

= Using new gasket, install VANOS unit to cylinder head,
* Reinstall engine support eye,

'Tightenlng torques [

VANOS unit to cylinder head ‘
* M6 nut 10 Nm (7 ft-ib)
* M7 nut 14 Nm (10 I't-Ih}'F

{ Insert and tighten VANOS hydraulic piston set screws on intake and L
exhaust camshafts.

Tightening torque

Hydraulic piston to splined shaft 10 Nm (7 ft-Ib)
(Lefi-handed set screw)

CAUTION—
[ Set screws have left-hand threads. Tighten counlerclockwise.

‘( Replace sealing caps inside VANOS unit with BMW special tool
11 6 170 or short needle-nosed pliers,

'( Insert and secure VANOS sealing plugs (arrows), Using new
sealing O-rings.

_Tightening torque l
Sealing plug to VANOS unit | 50 N (37 fib)

— Remove compressed air fitting from VANOS unit,

= Fit VANOS oil line banjo bolt with new seals. Attach oil line to
VANGS unil.

ﬁightenlng torque |
El line to VANOS unit (banjo bolt) | 32 Nm (24 f@‘

— Conneci electrical harness connectors to camshaft position sensors
and VANDS solenoid valves,

— It double VANOS unit is replaced, or if repair operations are
completed that may change camshaft timing, recheck and adjust
camshalt timing. See Camshaft timing, checking and adjusting
(M54 engine) in this repair group.
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Double VANOS unit, installing (M54 engine)

— Remove BMW special locking tools from rear of cylinder head.
— Remove crankshaft locking tool and replace sealing plug.

{ Install intake camshait batfle and cylinder head cover.

« Check for correct seating of half-moon seals (A) in back of cylinder
head cover.

« Use a small amount of 3-Bond 1209% or equivalent sealant at
comers (B) of halt-moon cutouts.

» Similarly, seat gasket and seal corners in front of cylinder head, al
VANOS unit.

Tightening torque |
Cylinder head cover to cylinder head (M8) 10 Nm (7 t-1b),

— Remainder of installation is reverse of removal,

Tightening torques
Spark plug to cylinder head 25 Nm (18 fi-Ib)

— After completing work, check VANOS operation using BMW scan
tool.
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Timing chain components (M54 eng.iné)

Timing chain components (M54 engine)

1. Impulse wheel mounting nut
2. Exhaustcamshaftimpulse wheel
3. Spring plate
4. Thrust spacer
* Thickness (T) = 3.5 mm
5. Splined shalt
6. Torxscrew
7. Exhaustsecondary sprocket
8. Secondary timing chain
9. Splined sleeve
10. Primary sprocket
11. Threaded locating stud
12. Secondary chain tensioner
13. Secondary chain lower guide
14. Sprocket mounting nut
15. Spring plate
16. Splined shaft
17. Intake camshaft sprocket
18. Locating stud
19. Thrust spacer
20. Intake camshaft impulse whea!
21. Chain tensioner rail
22, Crankshalt sprocket
23. Primary chain tensioner
24. Primary chain
25, Locating stud
26. Guide rail
27. Localing stud
28. Woodruff key

BX56117004)
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Timing chains, Eavfng (M54 engine)

Timing chains, removing (M54 engine)

When removing camshalt timing chains, first remove the oil pan.
See 119 Lubrication System. Also required is removal of the
VANCS unit and disassembly of the intake and exhaust camshalt
sprocket assemblies. See Double VAMNOS unit, removing (M54
engine) in this repair group.

Special BMW service lools are needed for timing chain removal and
installation. These lools assure proper timing of the valvetrain.
Precise marks lo set the timing on the camshafts are not provided
for reassembly. Read the procedures through before beginning the
job.

WARNING —
« Due to risk of personal injury, be sure the engine is cold before
beginning the removal procedure.

CAUTION—

» Special BMW service tools are required lo remove and install
the VANOS unit and time the camshafts. Read the procedure
through before starting the job.

« If the camshatls are not properly timed, the pistons can contact
the valves, causing enging damage. |

Disconnect negative () cable from battery.

CAUTION—
« Prior to disconnecting the battery, read the battery
1 disconnection cautions in 001 Warnings and Cautions.

Remove air intake hood above radiator.
Remave air filter housing. See 130 Fuel Injection.

Bemove viscous clutch cooling fan and fan shroud. See
170 Radiator and Cooling System.

CAUTION— _I
« The radiator cooling fan nut (32 mm wrench) has left- hand
threads.

Mark direction of engine rotation on accessory belts. Remove bells.
See 020 Maintenance.

Remove coolant pump pulley,

Remove engine covers and cylinder head cover. See 113 Cylinder
Head Remaoval and Installation.

— Remove spark plugs. Plug spark plug bores to prevent debris from
falling inlo engine.

Remove VANOS unit. See Double VANOS unit, removing (M54
engine) in this repair group.
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T."m.-'ng_chains. removing (M54 engine)

= Raise car and support safely,

| WARNING — |
* Make sure the car is stable and well supported at all times. Use
a professional automotive lift or jack stands designed for the
purpose. A floor jack is not adequate support.

= Drain engine cooling system. See 170 Radiator and Cooling
System.

= Drain engine oil and remove oil pan. See 119 Lubrication System,

4 Make sure camshafts are locked in TDC position using BMW special
tool sef 11 3 240. See Double VANOS unit, removing (M54
engine) in this repair group.

4 Make sure crankshaft is still locked with BMW special tool 11 2 300.
See Double VANOS unit, removing (M54 engine) in this repair
qQroup.

{ Remove primary camshalt chain tensioner (arrow) from timing
chain cover,

CAUTION—
* Chain tensioner pisfon is under spring pressure.
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Timing chains, removing (M54 engine)

( Press down on secondary chain tensioner and lock into place using
BMW special tool 11 3 292 or a similar size pin tool,

{ Remove exhaust camshalt impulse wheel mounting nuts {arrows).
Remove impulse wheel (A).

{ Hemove intake camshaft sprocket mounting nuts (arrows) and
remove spring plate (labeled FRONT).
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Timing chains, remo ving (M54 angfn—ql

4 Remowve torx bolts (arrows) from exhaust camshaft sprocket.

4 Lift off exhaust and intake sprockets with s
spacer (A) and splined shaft (B).
| caution— 1
= Intake and exhaust camshaf splined shafts share the same ‘
part number. Be sure to mark splined shafts so they can be
reinstalled in their original positions.

econdary chain, thrust

{ Remove exhaust camshafl splined sleeve (A) and shafi (B).
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Tm_ing chains, r;réving (M54 engine)

< Remove secondary chain tensioner mounting bolts (arrows).
Remove tensioner while keeping locking pin in place.

4 Remove primary chain sprocket mounting studs {arrows) on
exhaust camshaft.

% Lift primary chain sprocket off exhaust camshaft. Remove sprocket
from chain,
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Timing chains, removing (M54 e;g@

{ Hang timing chain on exhaust camshaft end.

507113544

.. { Working in cylinder head cavity, remove timing chain cover bolts

(arrows).

{ Remove secondary chain lower guide mounting bolts (arrows),
Remove chain guide.

NOTE—

* Bolt on intake camshaft side is long and extends into timing chain
cover.

= Remove crankshaft vibration damper. See Vibration damper,
removing and installing (M54 engine) in this repair group.

CAUTION—

* Do not use flywheel locking tool to hold crankshaft stationary to
loosen or tighten vibration damper mounting bolt. Use only the
special tools specified, or equivalent hub holding tool.

* Do not allow crankshaft to rotate while timing chains are
loosened or removed, The pistons can contact the valves,
causing engine damage.

4 Using a 5 mm or smaller drift, drive two locating dowels
(insets) in lower timing cover toward rear of car.

117400
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-Timing chains, installing (M54 engine)

— 4 Remove timing cover mounting bolts (arrows). Slide cover with
coolant pump forward fo remove.

CAUTION—

= Use care when removing the cover from the cylinder head
gasket. If the cover is stuck, use a sharp knife to separate it from
the head gaskel.

» If cylinder head gasket is damaged, remove cylinder head and
replace head gasket. See 113 Cylinder Head Removal and
Installation.

« Use care when detaching front fiming cowver from coolant pipe
at rear of cover.

NOTE —

= For clarity, front timing cover is fllustrated with coolfant pump

removed.
[

B11128 — Push primary chain tensioner guide rail aside and remove chain.

Timing chains, installing (M54 engine)

< Make sure camshafts are locked in TDC position using BMW special
tool set 113 240.

— Inspect timing chain sprockets. Inspect guide rail and lensioner rail
for damage. Replace any part that is worn or damaged.

NOTE —
« If any sprockels are replaced due to wear, also replace chain.
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Timing chains, installing (M54 engine)

{ Frimary timing chain assembly
Primary chain lensioner
Chain tensioner rail
Crankshatt sprocket
Exhaust camshaft sprocket
Frimary chain

Anchar bolt

Guide rail

Anchor boll

Woodruf key

2Em NGO ;AW -

Install primary timing chain to crankshaft sprocket and hang upper
end from exhaust camshaft.

If necessary, replace crankshalt front seal in timing chain cover. See
119 Lubrication System.

To install lower timing chain cover:

* Clean cover and cylinder block sealing surfaces.

* Use new gaskets and coolant pipe O-ring,

* Remove timing chain cover dowel pins from engine block,

* Drive dowels into cover until they just protrude slightly from sealing
surface

* Apply a small bead of silicon sealer (3-Bond 1209 or equivalent)
to corners of cylinder head whare timing cover meets cylinder head
and engine block.

* Tap cover into position until firmly seated.

* Install all bolts hand tight, including two Torx bolts from above.
* Install secondary chain lower guide.

* Tighten cover mounting bolts alternately and in stages,

D 10ES

Tig'l;l‘aning torque
Lower timing cover to cylinder block (M6) 10 Nm (7 H-lb‘}(
- !

= Install oil pan with new gasket. See 119 Lubrication System.

Tightening torques |

Oil pan to engine block (M6) '
* 8.8 grade 10 Nm {7 fi-lb)|

* 10.9 grade 12 Nm (9 it-Ib)
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Timing chains, installing (M54 engine)

— Reinstall crankshaft vibration damper. See Vibration damper,
removing and installing (M54 engine) in this repair group.

CAUTION— _1|

« Do not use BMW special tool 11 2 300 to hold crankshaft
stationary to tighten vibration damper mounting bolt. Use only
the special tools specified, or eguivalent hub holding fool.

s Have a second person hold special tool 11 8 180 while
tightening vibralion damper maunting boll.

Tightening torque
\ibration damper hub to crankshaft 410 Nm (300 ft-Ib)
{use new bolt)

4 Remove crankshaft locking tool (arrow).

4 Fit top sprocket to primary timing chain and install on exhaust
camshail so that pointer on sprockel (arrow) lines up with cylinder
head sealing surface (dashed line).

— Position sprocket so that chain slack is on tensioner rail side.

4 Insert BMW special tool 11 4 220 in cylinder head and screw in
adjustment screw by hand just until it contacts tensioning rail and
chain slack is removed.

NOTE —
« BMW special tool 11 4 220 is an adjustable dummy tensioner that
simulates the function of the primary chain fensioner.

— Make sure that arrow on upper primary sprocket still lines up with
upper edge of cylinder head, Reposition sprocket it necessary.

4. Install and tighten down threaded locating studs (arrows) in end of
exhaust camshafi.

Tightening torque
Exhaust camshaft locating stud 20 Nm (15 ft-Ib)
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Timing chains, installing (M54 engine)

{ Install secondary chain tensioner on cylinder head {arrows). Keep

lensioner compressed using BMW special ool 11 3 291 or suitable
pin tool.

{ Fit exhaust camshaft splined sleeve, aligning gap in sleeve splines
with corresponding gap on camshaft splines (arrows),

4 Slide splined shaft on exhaust camshaft. Be sure that locating tooth

of shaft fits into spline gaps of camshalt and splined sleeve
(arrows).

* Push splined shalt in further to rotate splined sleeve until three
threaded holes in primary chain sprocket are centered in splined
sleeve slots (dashed lines).

F 5021 1 3A6A
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_TTmfng chains., :'hsfaﬂfng (M54 engine)

< Place intake and exhaust sprockets in BMW special tool 11 6 180.
Position spline gap on intake sprocket (arrow) as shown and place
secondary chain on sprockets,

80

'( Remove chain and sprockets from tool and slide sprockets an
camshalts. Confirm that gap in intake sprocket splines lines up with
corresponding gap in camshalt splines (arrow).

CAUTION—
« Do not alter position of sprockets with respect to chain when
remaoving from special tool 11 6 180.

{ Align locating tooth of splined shaft with gaps on camshaft and
sprockel. Slide splined shaft onto intake camshafl until approx.

1 mm (0.04 in) of splines (arrows) are visible.

507113871

{ Install intake camshatt spring plate so that FRONT mark is visible.
Install mounting nuts (arrows) finger tight.
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Timing chains, installing (M54 engine|

< Insert sprocket mounting bolts {arrows) an exhaust side camshaft
assembly,

* Imitially tighten to approx. 5 Nm (44 in-lb) and then back off by half
a turn,

4 Fit thrust spacer (A) on exhaust camshaft

{ Install spring plate (A) to exhaust camshaft. Make sure that F mark
is visible,

NOTE —

= It F mark is no longer visitle, install spring plate as shown in insat:
convex side facing forward,
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Timing chains, installing (M54 engine)

< Install exhaust camshaft impulse wheel, aligning pointer (B} with top
edge of cylinder head (A). Install mounting nuls (arrows) finger

tight.

"( Pull out exhaust camshalt splined shaft to stop (arrow).

— Press down on secondary chain tensioner and remove tensioner
lock-down tool.

{ Preload primary chain:
» Tighten adjusting screw on BMW special tool 11 4 220 to specified
lorque.

11‘Ightaning torque
Iirimary chain tensioner preload 0.7 Nm (6 in-Ib)

‘( Preload exhaust camshaft spring plate by pressing on impulse
wheel while tightening mounting nuts (arrows) finger light.
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Timing chains, installing (M54 er:-g:‘nej

{ Instail BMW special tool 11 6 150 {(VANOS setup bracket) to front of
cylinder head timing case. Install nuls {arrows) finger tight, then
tighten down unifarmly until special tool is in full contact with cylinder
head.
" cauTION—

* Make sure gasket malerial is removed from face of cylinder |

head. Clean sealing face and keep free of oil. If foreign material i
Is present on the sealing surface, camshaft timing will be
incorrect, J

L
e

{ Secure camshaft sprockets and impulse wheels:

* Tighten mounting screws (A) on exhaust camshaft impulse wheel
1o apprax. 5 Nm (44 in-Ib).

* Tighten mounting nuts (B) on exhaust and intake sprocket
assemblies to approx. 5 Nm (44 in-Ib).

* Torque down mounting screws (A) and nuts (B} to final
specifications.

|

Tightening torques

1Spm;:::h:el assembly wheel to camshaft

(inifial torque) 5 Nm (44 in-Ib)
S —1

Sprocket assembly wheel 1o camshaft

= M7 torx screws (A) 20 Nm (15 lt-lb]n|
* ME mounting nuts (B) 10 Nm (8 ft-rbi"

= Hemaove crankshaft locking tool so that crankshaft is no longer
securad in TDC position,

= Remove camshaft locking tools from cylinder head.

{ Turn engine over twice in direction of rotation until cylinder 1 intake
and exhaust camshalt lobes {arrows) face each other,

— Secure crankshaft in TDC position with BMW special togl 11 2 300,

{ Flace BMW special tool set 11 3 240 over camshafts and measure
clearances.

11 3 240 * Due to flexible sprocket design, VANOS unit tolerances and play in
the VANOS splines, when the camshaft liming is set correctly. the
intake side of special ool 11 3 240 {B) may be up to 1 mm (0.04
inj above the surface of the cylinder head. This is normal.
Reassemble engine.

= Otherwise, reset camshaft liming. See Camshaft timing,
checking and adjusting (M54 engine) in this repair group.

’T:AUHDN—-

= If the exhaust side of the tool (A) is not flush with the cylinder
l head, camshaft timing is incorrect. Reset camshaft timing.

— Remove BMW special tool 11 6 150 from front of cylinder head,
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Camshaft riminé. check:'n}; and_adjusring (M54 engine)

— Reinstall VANOS unit. See Double VANOS unit, installing (M54
engine) in this repair group.

— Remove BMW special tool 11 4 220 (adjustable dummy tensioner).
Reinstall primary chain tensioner.

Tightening torque ‘

Primary chain tensioner to timing chain
cover (M26 x 1.5) 70 Nm (52 n-:m|

— |nstall intake camshaft oil batfle.

{ Install cylinder head cover:
« Check for correct seating of half-moon seals {A) in back of cylinder
head cover.
« Use a small amount of 3-Bond 1209% or equivalent sealant at
corners (B) of hali-moon cutouls. Seal corners in front of cylinder
head at VANOS unit.

Tightening torgue
Cylinder head cover to cylinder head 10 Nm (7 fi-Ib)

Remainder of assembly is reverse of removal, noting the following:

« Secure all coolant hoses, thermastat housing, engine coolant
drains.

» Install new engine oil filter and oil. See 118 Lubrication System,

« Befill and bleed cooling system. See 170 Radiator and Cooling
system.

« Use sean tool to check VANOS operation with engine idling.

‘i'lghlaning torques
Coolant drain plug to cylinder block 25 Nm (18 fi-ib)
Radiator drain screw to radiator 2.5 Nm (22 in-Ib)

|Vibration damper hub to crankshaft 410 Nm (300 ft-Ib)
|tuse new bolt) |

-

Camshaft timing, checking and adjusting
(M54 engine)

— RAemove engine top covers and cylinder head cover. See 113
Cylinder Head Removal and Installation.

4 Aemove oil batfle cover from above intake camshaft.

— Remove engine drive belts and cooling fan. Zee 170 Radiator and
Cooling System.

— Remove spark plugs, Plug spark plug bores to prevent debris from
falling into engine.
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Camshaft timing, checking and adjusting (M54 engine)

{ Remove primary camshaft chain tensioner cylinder (arrow),

CAUTION—
= Chain tensioner piston is under spring pressure.

{ Insert BMW special tool 11 4 220 in cylinder head and screw in
adjustment screw by hand just until it contacts tensioning rail and
chain slack is removed.

NOTE —

* BMW special toof 114 220 is an adjustable durmmy tensioner that
simulates the function of the primary chain tensioner

< Preload primary chain tensioner rail:
* Tighten adjusting screw on BMW special tool 11 4 220,

—

I‘_I'_ightaning torgue

fPrimary chain tansfo;er preload 0.7 Nm (6 in-IE}
|

4 Remove banjo bolt fram VANOS unit oil pressure line, Use banjo boit
to attach BMW special tool 11 3 450 (compressed air fitting) to
VANOS unit,

* Be prepared to catch dripping oil. Do not allow oil to contaminate
accessory bells.
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Camshaft timing, checking and adjusting (M54 engine)

4 Cover oil bore (arrow) in VANOS unit with shop towel 10 capture oil
which sprays when compressed air is applied.

— Connect compressed air line to air fitting. Apply air pressure set to
2 — 8 bar (30 - 115 psi).

< With compressed air line connected, use crankshaft vibration
damper bolt to rotate engine in direction of rotation (clockwise) at
least twice, until cylinder 1 intake and exhaust camshalt lobes face
each other (arrows) in top dead center (TDC) position for cylinder 1.

—

CAUTION—

« Do not rotate engine counterclockwise to reach TDC. If engine

rotates past TDC, complete another two complele rotations. |

< Remove sealing plug from special tool bore on lower left side of
engine block near fiywheel. Secure crankshatt in TDC position with
BMW special tool 11 2 300 (arrow).

{ Unscrew and remove two cylinder head cover studs
{arrows) at rear of eylinder head.
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Camshaft timing, checking and adjusting (M54 engine)

{ Flace BMW special tool set 11 3 240 over camshafis and measure
clearances.

* Due to flexible sprocket design, VANOS unit tolerances and play in
the VANOS splines, when the camshaft timing is set correctly, the
intake side of special tool 11 3 240 (B) may be up to 1 mm (0.04
in) above the surface of the eylinder head. This is normal
Reassemble engine.

* Otherwise, continue with camshati timing adjustment procedure.

CAUTION— -

= If the exhaust side of the tool (A) is not flush with the cylinder
head. camshalt timing is incorrect. Reset camshaft timing,

= Remove double VANOS unit. See Double VANOS unit, removing
(M54 engine) in this repair group.
4 Press down on secondary chain tensioner and lock into place using
BMW special tool 11 3 292 or equivalent pin or drift,

< Loosen intake camshafl sprocket mounting nuls (arrows) by 1 turn

4 Loosen exhaust camshaft sprocket mounting fastenars;
* Release bolts A ' turn.

* Release nuts B 2 turns.
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Camshaft r:'n_ﬁng. checking and adjusting (M54 engine)

4 Pull out intake camshait splined shaft oul so that approx.
1 mm (0.04 in) of splines (arrows) can be seen.

{ Pull out exhaust camshatt splined shaft to stop (arrow).

— Make sure camshafts are secured in TDC position using BMW
special tools 11 3240 and 11 3 244,

4 Make sure chain tensioning rail is preloaded.

I Tightening torque
Primary chain tensioner preload 0.7 Nm (6 in-Ib)

{ Preload exhaust camshaft spring plate by pressing on impulse
wheel. Tighten mounting nuts (arrows) by hand. Do nat tighten fully.
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Camshaft timing, checking and adjusting (M54 engine)

4 Install BMW special tool 11 6 150 (VANOS setup bracket) to front of
cylinder head timing case. Tighten nuts (arrows ) by hand, and then
tighten down uniformly until special ool contacts cylinder head
firmily.

| CAUTION—
* Make sure gasket material is removed from face of ¢ vlinder |
head. Clean sealing face and keep free of oil. If foreign material |

15 present on the sealing surface, camshaft timing will be
| incorrect.

‘q Secure camshaft impulse sprockets and wheels:

* Pretighten Torx screws (A) on exhaust camshat impulse wheel to
approx. 5 Nm (44 in-lb)

* Pretighten mounting nuts (B} on exhaust and intake sprocket
assemblies to approx. 5 Nm (44 in-ib).

* Torque down Torx screws (A) and nuts (B) to final
specificalions.

Tightening torques

JE‘.Ea'fc:n::iu:at assembly to camshaft
(initial torque) 5 Nm (44 in-1b)

Sprﬂ;:kel assembly o c:amshafl i ]
= M7 Torx screw (A) 20 Nm (15 ft-Ib)|
|- ME mounting nut (B) 10 Nm (7 fi-lb)

= Hemove flywheel locking tool from transmission bellhousing so that
crankshaft is no longer locked.

= Remove camshalt locking tools from rear of cylinder head
= Use crankshaft vibration damper bolt to crank engine over twice by
hand in direction of rotation until cylinder 1 intake and exhaust

camshaft lobes face each other again,

— Secure crankshaft with BMW special tool 11 2 300,

{ Flace BMW special tool set 11 3 240 over camshafts and measure
clearances.

* Due to flexible sprocket design, VANOS unit tolerances and play in
the VANOS splines, when the camshaft timing is set correctly, the
intake side of special tool 11 3 240 (B) may be up to 1 mm (0.04
in) above the surface of the cylinder head. This is normal.

* Otherwise, repeal camshaft iming adjustment procedure

CAUTION— .
* If the exhaust side of the tool (A} is not flush with the ¢ yhinder |
head, camshaft timing is incorrect. Reset camshafi timing.
|

= Hemove camshaft locking tools from rear of camshaits,
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Camshaft timing, checking and adjusting (M54 engine)

— Remove BMW special tool 11 4 220 (adjustable dummy tensioner).
Reinstall primary chain tensioner.

Tightening torque |

Primary chain tensioner to timing chain | 70 Nm (52 ft-Ib)|
cover (M26 x 1.5)

Remove crankshaft locking tool from transmission bellhousing.
Reinstall sealing plug.

Remove VANDS setup bracket from front of cylinder head.

Install VANOS unit, See Double VANOS unit, installing (M54
engine) in this repair group.

Remove compressed air line adapter (BMW special tool
11 3 450) from VANOS unit,

Fit VANDS il line banjo bolt with new seals, Attach oil line 10
VAMOS unit.

Tightening torque |
Oil line to VANOS unit (banjo bolt) 32 Nm (24 ft-ib)|
J

Remainder of installation is reverse of removal. Note the following.

» Install spark plugs.

« Install intake camshaft plastic baffle prior to installing cylinder head
cover. Install ignition coil packs and connect electrical harness
conneclors.

« Install accessory belts, radiator cooling fan and cooling fan shroud.

+ Install upper engine Covers.

IEgm:'aniﬂg torques
Cylinder head cover to cylinder head 10 Nm (7 ft-Ib)
Spark plug to cylinder head 25 Nm (18 il—]lﬂ
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Camshaft sprockets assembly (M54 engine)

CAMSHAFT SERVICE (M54 ENGINE)

Camshaft sprockets assembly (M54 engine)

1. Impuise wheel mounting nut
Exhaust camshaft impulse wheel
Spring plate, exhaust
Thrust spacer (T = 3.5 mm)

. Splined shaft

. Torx scraw
Exhaust camshaft secondary sprocket
Secondary timing chain

. Splined sleeve

10. Primary sprocket

11. Threaded locating stud

12. Secondary chain tensioner

13. Secondary chain lower guide

14. Sprocket mounting nut

15. Spring plate, intake

16. Splined shaft

17. Intake camshaft sprocket

18. Locating stud

19. Thrust spacer

20. Intake camshaft impulse whesl

Camshafts, removing (M54 engine)

WARNING —
= Due lo risk of personal injury, be sure the angine is cold before
I beginning the removal procedure.

| CAUTION—

* Special BMW service tools are required to remove and install
the camshafts and VANOS units. Read the procedure through |
before starting the job,

* If the camshafts are not properly timed, the pistons can contact
the valves, causing engine damage.

= Discannect negative (-) cable from battery.

CAUTION—
» Prior to disconnecting the battery, read the battery
l disconnection cautions in 001 Warnings and Cautions.

— Remove air filter housing and ducts. See 130 Fuel Injection.




117-36  Camshaft Timing Chain

Eamshaﬂs‘ removing (M54 engine)

— Remove electric cooling fan and cooling fan shroud. See
170 Radiator and Cooling System.

— Remove engine covers and cylinder head cover. Sea
113 Cylinder Head Removal and Installation.

— Remove spark plugs. Plug spark plug bores 10 prevent debris from
falling into engine.

— Remove VANOS unit. See Double VANOS unit, removing (M54
engine) in this repair group.

‘4 Remove primary camshaft chain tensioner cylinder (arrow).

CAUTION—
« Chain tensioner piston is under spring préssure.

< Press down on secondary chain tensioner and lock into place using
BMW special tool 113 291, or a thin drift or pin.

4 Remove exhaust camshaft impulse wheel mounting nuts (arrows).
Remove impulse wheel (A,
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Camshafts, removing (M54 engine)

| { Remowve spring plate (A),

{ Remove intake camshaft sprocket meounting nuts (arrows) and
remove spring plate (labeled FRONT).

"4 Remove torx bolts (arrows) from exhaust camshaft sprocket.

4 Lift off exhaust and intake sprockets together with secondary chain,
thrust spacer (A), and splined shaft (B).

CAUTION—

= Intake and exhaust camshaft splined shalts share the same

part number. Be sure to mark splined shafts so they can be
reinstalled in their original positions,

—]
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Camshafts, removing (M54 engine)

4 Remove exhaust camshaft splined sleeve (A) and shaft (B).

{ Remove secondary chain tensioner mounting bolts (arrows) and
remove lensioner with retaining pin in place.

4 Remove sprockel mounting studs (arrows) from exhaust camshaft.
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Camshafts, removing (M54 engine)

4 Lift primary chain sprocket off exhaust camshatt. Remove sprocket
from chain,

4 Remove locating studs (arrows) from intake camshaft. Lift off intake
camshaft thrust spacer (A) and impulse wheel (B).
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Camshalts, re.-}:;vﬁ;;; (M54 engine)

113270

< Remove cylinder head cover mounting studs (arrows) from center
of cylinder head.

— Remove crankshaft locking tool.

( Lift primary chain and hold under tension. Use crankshaft vibration
damper bolt to rotate engine in direction opposile to normal rotation
{counterclockwise) approximately 30°.

CAUTION—

» By turning crankshaft 30° counterclockwise, pistons are moved
away from top dead center. This prevents piston-to-valve
interference during camshaft servicing.

— Remove camshaft locking tools (BMW special tool set 11 3 240)
from rear of cylinder head.

“‘( Remove intake camshatt bearing cap 1 fasteners (arrows). Remove
bearing cap.

CAUTION—
« Do not remove camshait bearing caps 2 - & at this ime.

{ Fit BMW special tools 11 3 260 and 11 3 270 to cylinder head and
screw long bolts (arrows) into spark plug threads. Align tensioning
pins on tool with bearing caps on camshaft.

CAUTION—
« Do not overtighten bolts in spark plug holes.
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502113858

Camshafts, installing (M54 engine)

’4 Rotate eccentric shaft of special tool {arrow) 1o pretension intake
camshaft bearing caps. Remove remaining intake camshatt bearing
cap fasleners.

— Slowly release tension on eccentric shaft and remove BMW special
tools. Remove bearing caps and set aside in order. Remove
camshalt and store safely,

= Repeal procedure for exhaust camshali.

4 If eylinder head is being removed, secure hydraulic lifters in lifter
bores using BMW special tool set 11 3 250, or remove lifters using
a magnetic pick-up tool. With lifters secure or removed, Jift out
camshaft bearing carriers from cylinder head.

CAUTION—

* Do not let hydraulic lifters fall out as camshaft carrier is
removed.

* Mark hydraufic lifters so that they can be reinstalled in their
original lifter bores.

* Store hydraulic lifters in an upright position,

Camshafts, installing (M54 engine)

— Lubricate camshafts, camshaft carriers, bearing caps, hydraulic
lifters and friction washers with assembly lubricant before
installation.

“( Before instaliing camshait carriers, examine hydraulic lifter bore
bearing points (arrows) on underside of camshafl carriers for signs
of wear,

{ Center camshaft carrier with hydraulic lifters on pins (arrows) at
bearing posilions 2 and 7.
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Camshafts, installing (M54 engine)

< Note marks on camshaft carriers: E for intake side and A for exhaust
side.

— Lift timing chain and place exhaust camshaft on exhaust camshatt
carrier. Place intake camshaft on intake camshalt carrier.

‘( Place bearing caps on camshafis and install retaining nuts (arrows)
finger tight.
= Note that each bearing cap is marked (inset):
E1 io E7 for intake (front o rear)
A1 to A7 far exhaust (front to rear)

CAUTION—

« Make sure the crankshalt, which was rotaled approximately 30° |
opposite the direction of engine rotation from TOC, is stillin that
position before reinstalling the camshafts. This ensures that
pistons are out of TDC position and prevenis piston-lo-valve
interference when the camshafts are installed.

(BR300 —

{ Fit BMW special fools 11 3 260 and 11 3 270 fo cylinder head and

screw long bolts (arrows) into spark plug threads, Align lensioning
pins on tool with bearing caps on intake camshaft.

CAUTION—
= Do not overtighten bolts in spark plug holes,

{ Fotate eccentric shait of special tool (arrow) to pretension bearing
caps. Torque bearing cap nuls.

'Tighlaning torque II
Camshaft bearing cap to cylinder head (M7) 14 Nm (10 ft-Ib) '_

— Release lension on eccentric shaft and remove special tools.
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Camshafts, installing (M54 engine)

= Repeat procedure for exhaust camshafi.

CAUTION—

* After the camshalts are installed. a minimurm wailing time is
required lor the hydraulic lifters to bleed down before bringing
the crankshalt and pistons back to TOC. When the camshafts
are removed, the hydraulic lifters may expand, This expansion
can cause increased valve lift when camshafls are bolted down,
possibly resulling in piston-to-valve interferance.

Hydraulic lifter bleed down waiting times

68°F (20°C) and higher 4 minutes
50° — 68°F (10° - 20° C) 11 minutes

32" =50°F (0° - 10°C) l 30 minutes

< In procedure steps that follow, use 27 mm open-end wrench to rotate
camshaft into position. If necessary, grind off outer edges of wranch
jaws to prevent damage to cylinder head.

"q Rotate camshafts until intake and exhaust lobes for cylinder 1 face
each other {arrows),

{ Secure camshafts in TDC position using BMW camshaft TDC tools
11 3241, Align camshafts so that camshaft TDC tools rest salicdly on
cylinder head upper surface. Lock down with special tool 11 3 244
bolted to a spark plug bore.

SEEVIAR2T
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Camshafts, installing (M54 engine)

< Lift timing chain and hold under tension.

"( While maintaining tension on timing chain, use crarkshaft vibration
damper bolt to rotate crankshaft in direction of rotation (clockwise)
until eylinder 1 is at TDC position. O[T (arrow) on front pulley lines
up with boss on lower timing chain cover.

4 Secure crankshaft in TDC position with BMW special tool 11 2 300
{arrow).

4 Slide impulse wheel on intake camshaf, aligning boss with raised
portion on camshaft (arrow).
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Camshafts, insialling (M.E; anging)

{ Fit thrust spacer (A) to intake camshaft (B) and tighten down with
threaded locating studs. Place longer threaded end of studs into
camshaft (arrows).

!—fightenira m_rq:e B

Limpulse wheel stuc.n‘;s- fo |niaRe camshaft

20 Nm (15 fi-ib)|

4 Fit primary sprocket to primary timing chain and install on exhaust
camshaft so that pointer on sprocket (arrow} lines up with cylinder
head sealing surface (dashed line),

{ Insert BMW special tool 11 4 220 into timing chain tensioner bare
and bring center spindle info contact with lensioning rail. Tighten
until slack is removed, but do not pretension timing chain.

NOTE —

* BMW special tool 11 4 220 is an adjustable dummy tensioner and
simufates the function of the primary chain tensioner,

= Make sure that arrow on upper primary sprocket still lines up with
upper edge of cylinder head. Reposition sprocket if necessary.

< insert and tighten down threaded locating studs (arrows) in end of
exhaust camshafl, Mote installed position of studs.

ﬁﬁﬁmnﬁg torque

\Exhaust camshaft locating stud - " 20Nm (15 ft-Ib) |
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Camshafts, installing (M54 engine)

4 install secondary chain tensioner on cylinder head {arrows). Keep
tensioner compressed using BMW special tool 113 281 or suitable

pin tool.

4 Install exhaust camshaft splined sleeve. Confirm that gap in sleeve
splines aligns with corresponding gap in camshait splines (arrows).

{ Slide splined shaft on exhaust camshalt. Be sure that lpcating tooth
of shaft fits into spline gaps of camshaft and splined sleeve
{arrows).

« Push splined shaft in further to rotate splined sleeve until three
threaded holes in primary chain sprocket are centered in splined
sleeve slots (dashed lines).
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Caménaﬂs. installing (M54 engine)

4 Place intake and exhaust sprockets in BMW special tool 11 6 180.
116 180 Pasition spline gap on intake sprocket {arrow) as shown and place
NPT [p—— secondary chain on sprockets,

{ Remove chain and sprockets from tool and slide sprockets on
camshafts. Confirm that gap in intake sprocket splines lines up with
corresponding gap in camshaft splines (arrow).

F.qunoﬂ-— 1

|
= Do not alter position of sprockets with respect to chain when
remaving from special tool 11 6 180,

4 Align locating tooth of splined shait with gaps on camshaft and
sprocket. Slide splined shaft onto intake camshaft until approx, 1
mm (0.04 in) of splines (arrows) are visible,

{ Install intake camshaft spring plate so that FRONT mark is visible.
Install mounting nuts (arrows) finger tight.
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Camshafts, installing (M54 engine)

4 Insert sprocket mounting bolts (arrows) on exhaust side camshalt
assembly.
= Initially tighten to approx. 5 Nm (44 in-Ib) and then back off by hait

< Fit thrust spacer (A) on exhaust camshaft.

is visible,

NOTE —
v « If F mark is no longer visible, install spring plate as shown in inset:
conviax side facing forward,

— j{ (,a "{ Install spring plate (A) to exhaust camshafi. Make sure that F mark
&

{ Install exhaust camshaft impulse wheel, aligning pointer (B) with top
edge of cylinder head (A). Install mounting nuls {arrows) finger
tight.
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Camshafts, installing (M54 engine)

‘ 4 Full out exhaust camshaft splined shaft to stop {arrow).

= Press down on secondary chain tensioner and remove tensioner
lock-down tool.

|
soz1iaaTy

- n '( Preload primary chain:

» Tighten adjusting screw on BMW special tosl 11 4 220 to specified
torque.

|Tighteninngrque

IPrimary chain tensioner preload 0.7 Nm (8 in-ltﬁ

. 4 Preload exhaust camshaft spring plate by pressing on impulse
: wheel while tightening mounting nuts (arrows) finger tight.

< Install BMW special tool 11 6 150 (VANOS selup bracket) to front of
cylinder head timing case. Install nuts (arrows) finger tight, then

lighten down uniformly until special tool is in full contact with cylinder
head,

CAUTION—

* Make sure gasket material is removed from face of cylinder
head. Clean sealing face and keep free of oil. If foreign material
is present on the sealing surface, camshaft timing will be
incorrect.
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Camshafts, insa‘aﬂmg (M54 engine)

< Secure camshaft sprockets and impulse wheels:
= Tighten mounting screws (A) on exhaust camshaft impulse wheel
to approx. 5 Mm (44 in-b).
« Tighten mounting nuts (B) on exhaust and intake sprocket
assemblies to approx. 5 Nm (44 in-lo).

« Torque down mounting screws (A) and nuts (B) to final
specifications.

Tightening torgues

Sprocket assembly wheel to camshaft—
{initial torgue) 5 Nm (44 in-Ib)

Sprocket assembly wheel to camshatt
« M7 tarx screws (A) 20 Nm (15 ft-Ib)

* M& mounting nuts (B} 10 Mm (B fi-ib)
- J

— Remove crankshaft locking tool so that crankshaft is no longer
secured in TDC position.

— Remove camshafl locking tools from eylinder head.

-} 4 Turn engine aver twice in direction of rotation until cylinder 1 intake
and exhaust camshaft lobes (arrows) face each other,

— Secure crankshaft in TDC position with BMW special tool 11 2 300.

{ Place BMW special tool set 11 3 240 over camshalts and measure
clearances.
113240 « Due to flexible sprocket design, VANOS unit tolerances and play in
the VANOS splines, when camshaft timing is set correctly, the
intake side of special tool 11 3 240 (B) may be up to 1 mm (0.04
in) above the surface of the cylinder head. This is normal.

» Otherwise, reset camshaft timing, See Camshaft timing,
checking and adjusting (M54 engine) in this repair group.

CAUTION—
« If the exhaust side of the tool (A) is not flush with the cylinder
head, camshaft liming is incorrect. Reset camshafl timing.

— Remove BMW special tool 11 6 150 from front of cylinder head.

— Beinstall VANOS unit. See Double VANOS unit, installing (M54
engine) in this repair group.

— Remove camshaft and crankshaft locking tools.

— Reassembie engine. Be sure to top off and bleed cooling system
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16 17 18 19

Camshaft timing chain components (N52, N54 engine)

TiIMING CHAIN SERVICE
(N52 ENGINE, N54 ENGINE)

Camshaft timing chain components
(N52, N54 engine)

Camshaft timing chain, vibration damper (front pulley) and
associated components of N52 and N54 engines are similar.

o | 1. VANOS unit mounting bolt (M10 x 94

| 3/9 1011 mmj

* Replace with new

* Tighten in 2 stages
Stage 1: 20 Nm (15 ft-Ib)
Stage 2: Additional 180°

. Camshaftimpulse wheel

VANOS unit

* Different intake and exhaust
adjustment units

- Chain lensioner (M22 x 1.5)
= Tighten to 55 Mm (41 ft-Iby)
. Sealing O-ring
Chain tensioner rail

. Chain assembly mou nting bolts
(ME x 35 mm Torx)

= Tighten to 8.5 Nm (6 ft-Ib)
. Timing chain
Chain assembly
10. Chain guide
11. Chain guide mounting bolt (M7)
* Tighten to 14 Nm (10 ft-Ib)
12. Cylinder head with camshafts
* N52 cylinder head ilustrated

13. Vibration damper hub mounting bolt
{M16 x BO mm)

* Replace with new

* Tighten in 2 stages
Stage 1: 100 Nm (74 ft-Ib)
Stage 2: Additional 360°

14. Vibration damper mournting bolt
(M8 x 16 mm Tarx)

* Tighten to 35 Nm (26 ft-1b)
15. Vibration damper (front pullay)
16. Vibration damper hub

17. Chain tensioner rail mounting balt {MB)
= Tighten 1o 20 Nm (15 fi-Ib)

18. Crankshaft front seal
19. Crankshalt sprocket
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Camshaft timing chain. removing and installing (N52, N54 engine)

Camshaft timing chain, removing and installing
(N52, N54 engine)

When removing and installing the camshaft timing chain, special
tools and procedures are required to remove and install VANOS
units and to time camshafis. Read the entire procedure before
beginning repairs.

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

CAUTION— ,

« Disassembly, removal and assembly of camshafis or VANOS |
units without special tools poses the risk of damage of '
breakage: Valves may be bent by contact with the piston
CrOWns.

= Throughout this procedure, unlgss otherwise specified,
crankshaft and camshafts remain locked against rotation using
BMW special tools.

— Use scan tool to read out and record ECM fault memory.
— Switch ignition OFF and remove key.

— Remove upper and lower cabin microfilter housings. See
640 Heating and Air-conditioning.

= Remove strut tower brace.

— Remove ignition coil cover (upper engine cover). See
020 Maintenance.

— Detach ignition coil connectars. Lift ignition coil harness off cylindar
head cover and set aside.

— Remove ignition coils. See 120 Ignition System.

— Remove cylinder head cover, See 113 Cylinder Head Removal
and Installation.

— Remove spark plugs.

4 M52 engine: Using vibration damper bolt, rotate crankshalt lo place
cylinder 1 in TOC firing position. In this position, cylinder 1 inlake
camshait lobe points upward at an angle (dashed line),

| 1 intake
gmshaﬂ lobe
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Camshatt timing chain, removing and installing (N52, N54 engine)

{ N52 engine: Cylinder 1 in TDC firing position: Cylinder 6 exhaust
camshaft lobe (A) points downward at an angle (dashed line). Cam
follower (B) is not actluated,

NOTE —
¢ Use a mirror to check exhaust camshaft lobe position,

M54 engine: Using vibration damper balt to rotate crankshaft, place
cylinder 1in TDC firing position. In this position, lobes for cylinder 6
(rear of engine) intake and exhaust camshafts (A, B) point away
from each other and down. Cylinder 6 camshalt lobes do not contact
rofler cam followers.

NOTE —
* Use a mirror fo check cylinder 6 cam lobe positions.

4 Working at right front of cylinder head, remove timing chain
tensioner (B). Be prepared to catch dripping oil with a shop towel.
Do not allow oil to contaminate accessory belt.

= Raise vehicle and support safely,

WARNING — i

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

Remove engine compartment splash shisld. See 020 Maintenance.
— Remove engine accessory bell, See 020 Maintenance.

= Remove vibiration damper (front pulley). See Vibration damper,
removing and installing (N52, N54 engine) in this repair group.

Remove crankshaft front seal. See 119 Lubrication System,
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Camshaft timing chain, removing and installing (N52, N54 engine)

( Working underneath engine, slide out protective plug at lower left of
engine bell housing flange. Install BMW special tool 11 0 300
{crankshaft locking tool) through bell housing flange port into
flywheel (A) hole. If necessary, rock flywheel slightly back and farth
to line up holes with tool, This locks crankshaft at TDC.

CAUTION—

« Models with automatic transmission: In the fiywheel (torque |
plate), a short distance before the bore for TDC position, there
is & large bore which can be confused with the special tool bore.
If the flywheel is locked using the correct bore, the engine can
na longer be rolated at the vibration damper boll.

« If special tool 11 0 300 does not slide easily into the bell
housing flange bore, sand paint off the tool. Do not enlarge the

bore, J

4 Remove vibration damper hub:
= Boll BMW special tool 11 9 280 (counter hold tool) to hub.

= With help of assistant counter holding hub, loosen and remove hub
bolt (A). Discard boll,

» Pull hub off crankshaft, sliding it out of timing chain lower sprocket.

CAUTION—

+ Counter hold hub securely. Do not rely on flywheel lock (special
tool 11 0 300) to counter hold against crankshaft rotation.

830311 ru:m]

4 Unscrew plug (arrow) at upper left of timing chain housing.
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Camshaft timing chain, removing and installing (N52, N54 engine)

— \ I'r ] F-VE : ‘ T < Unscrew plug (arrow) at lower right of timing chain housing.

4 Remove chain guide mounting bolt {arrow) at upper left of timing
chain housing,

{ Remove chain tensioning rail mounting bolt (arrow) at lower right of
timing chain housing.
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Camshaft timing chain, removing and installing (N52, N54 engine)

114281

11 4 283

4 Use BMW special tool set 11 4 280 to lock down camshafis.

4 Remove intake and exhaust VANOS units:
* Loosen and remove VANOS unil mounting bolls. Discard bolts.
« Disengage timing chain from VANOS unit sprockets.

+ Remaove VANOS unils (arrows) and set aside. See VANOS units,
removing and installing (N52, N54 engine) in this repair group.

NOTE —
+ llustration does not show special lool set 11 4 280 In place.

4 Waorking at front of eylinder head:
* Remave liming chain assembly mounting bolts (A),

= Lift timing chain, timing chain assembly and crankshaft sprocket
straight up (arrow) out of timing chain housing,
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Camshaft timing chain, removing and installing (N52, N54 engine)

— - - — — 1 4 Chain, chain assembly and crankshalt sprocket. VANOS units
shown installed on assembly for purposes of illustration.

| VANOS 2N Timi — Disengage timing chain from guide and rail assembly and crankshaft

units ————— ___ Timing : )

T \ chain sprocket and fit new chain.

Chain Chain

rail quide
|

Crankshaft
| sprockel

|
| - - _ paowyiyoos)
— { Fit crankshalt sprockel to chain in origntation shown, with collar

pointing to engine.

Crankshaft
sprockel
collar

CAUTION—
l * Incorrect sprocket assembly resuils in engine damage.

'( M54 engine: Note that friction plates (arrows) are fitted between
timing chain sprocket and oil pump drive sprocket.

| CAUTION—
= If N54 engine is operated without Friction plales. engine
damage resulls.
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Camshaft -u'mfng chain, removing and installing (N52, N54 engine)

{ M54 engine: Make sure oil pump drive sprocket friction plate (A) is
in correct position.

NOTE—
*B and C are oil pump and oil pump chain guide mounting bolts

— Pull timing chain taut until sprocket engages chain guide. Install
timing chain and chain assembly in chain housing in this position,
helding chain under tension at all limes,

— Install and torque timing chain assembly, rail and guide bolts.

Tightening torques

Timing chain guide to cylinder head (M7) [ 14 Nm {10 It-Ib)

| Timing chain assembly to cylinder head 8.5 Nm (6 ft-Ib) |
(ME x 35 mm Torx) |

|Timing chain rail to crankcase (M) 20 Nm (14 ft-Ib)|

91 4]
o1

—| 4 M54 engine: Slide friction plate {arrow) on vibration damper hub

shaft prior to inserting hub in crankcase bore.

|
BEOGTITO12)

- ¥ { Line up timing chain and oil pump chain sprockets (A) inside
i \a crankcase bore, then insert vibration damper hub (B), sliding it
S through chain sprockets. Using new vibration damper balt, attach
hub finger tight to crankshaft,

= To achieve final torque on vibration damper hub, foliow one of
several alternative procedure steps for preventing crankshaft
rotation recommended by BMW,

CAUTION—
= Do not rely an flywheel lock (special tool 11 0 300) fo counter
| hold against crankshaft rotation,
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4 115200 |
&

Camshaft timing chain, removing and installing (N52, N54 engine)

HIOS1 17014

{ Remove belt tensioner and screw in special tool 11 4 362,
+ Bolt special too! 11 5 200 to vibration damper hub.

* Bolt special tool 11 9 280 to tool 11 5 200. Rest tool 11 9 280
against tool 11 4 362,

+ Tighten to initial ightening torque.

Tightening torgque

|

Vibration damper hub to crankshaft

* Stage 1 100 Mm (74 it-Ib) ::

‘( Mark special tool 11 9 280 and socket wrench with paint (A).

» Tighten hub bolt lo final torque with assistant helping to counter
hold tool 11 9 280,

Tightening torque

'Vibration damper hub to crankshait
= Stage 2

Additional 350"1-

< Alternate method for manual transmission vehicle:

« Mount special tool 11 8 180 on transmission using bolls A,
« Slide lock handle up {arrow) and tighten bolt B.

F
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Camshalt timing chain, removing and installing (N52, N54 engine)

{ Alternate method for automatic transmission vehicle:

= Secure flywheel with special tool 11 8 660 through transmission
bell housing opening.

{ Alternate method if transmission is removed:
= Secure flywheel with special tool 11 9 260.

4 Use angle protractar (BMW special tool 00 9 140 or equivalent) to
tarque hub balt,

|T|gh!aning torque

Vibration damper hub to crankshaft |

= Stage 1 100 Nm (74 fi-1b)
= Stage 2 Additional 360°

— Install crankshaft front seal. See 119 Lubrication System.
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Camshaft timing, adjusting (N52, N54 engine)

‘( Use new bolts o reattach VANOS units. Note thal exhaust and
imake units are ditferent and so marked. Camshaft sensor impulse
wheel for intake and exhaust are the same. See VANOS units,
removing and installing (N52, N54 engine) in this repair group.

[T‘ightaning torque |

VANOS unil to camshaft

{use new M10 x 94 mm balt):

* Stage 1 20 Wm (15 ft-Ib)

* Stage 2 .l additional 1807 | S
—

= Install chain tensioner. See Timing chain tensioner (N52, N54
engine) in this repair group.

CAUTION—
‘ = If chain tensioner is reused, drain its oil chamber. Place
tensioner on level working surface and compress slowly.
J Aepeat twice.
o mumbed « No sealing ring is fitted to chain tensioner at the factory. When
reassembling engine, be sure o use new sealing O-ring.

!ﬁgmning torque

'ﬁming chain tensioner to cylinder head | 55 Nm (41 ft-ib} |
(M22 x 1.5) (use new sealing O-ring)

A —— ")

— Remowve crankshaft and camshafl locking tools and rotate engine 2
full revolutions. Then check and, if necessary, reset camshaft timing
See Camshatt timing, adjusting (N52, N54 engine) in this repair
group.

CAUTION—

« Remove crankshafl and camshaft locking tools before rotaiing |
ar starting engine.

— Reassemble engine.

Camshaft timing, adjusting (N52, N54 engine)

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

— Use scan lool to read out and record ECM fault memary.
= Switch ignition OFF and remaove key.

— Remove upper and lower cabin microfilter housings. See
6540 Heating and Air-conditioning.

— Remove strul tower brace.

= Remaove ignition coil cover (upper engine cover). See
020 Maintenance.

— Detach ignition coil connectors. Lift ignition coil hamess off cylinder
head cover and set aside.
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Camshaft timing. adjusting (N52, N54 engine)

camshalt Iub_-_a-

= Remove ignition coils. See 120 Ignition System.

= Remove cylinder head cover. See 113 Cylinder Head Removal
and Installation.

— Raise vehicle and support safely.

WARNING —

* Make sure the vehicle is stable and well supported at all times.
Use a professional automotive lift or jack stands designed for
the purpose. A fioor jack is not adequate support,

— Remove engine compariment splash shield. See 020 Maintenance.

< N52 engina: Using vibration damper bolt, rotate crankshaft to place
cylinder 1 in TDC firing position. In this position, cylinder 1 intake
camshaft lobe points upward at an angle (dashed line).

{ M52 engine: Cylinder 1 in TDC firing position: Cylinder 6 exhaust
camshaft lobe (A) points downward at an angle (dashed line). Cam
follower (B) is not acluated.

NOTE—
* Use a mirror to check exhaust camshalt lobe position.

{ N54 engine: Using vibration damper bolt to rotate crankshatt, place
cylinder 1in TDC firing position. In this position, lobes for cylinder 6
(rear of engine) intake and exhaust camshafts (A, B} point away
from each other and down. Cylinder 6 camshaft lobes do not contact
roller cam followers.

NOTE —
* Uise a mirror to check cylinder 6 cam lobe positions.
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Camshaft timing, adjusting (N52, N54 engine)

4 Working underneath engine, slide out protective plug at lower left of
engine bell housing flange. Install BMW special tool 11 0 300
{crankshaft locking tool) through bell housing flange port into
flywheel (A) hole. If necessary, rock llywheel slightly back and forth
to line up holes with tool. This locks crankshaft at TDC.

CAUTION—
= Models with automatic transmission; In the flywheel {torque
‘ plate), a short distance before the bore for TDC position, there

is a large bore which can be confused with the special lool bore.
if the flywheel is locked using the correct bore, the engine can
ng longer be rotated at the vibration damper bolt.

« If special tool 11 0 300 does not slide easily into the bell
housing flange bore, sand paint off the tool. Do not enlarge the

{ Use BMW special tool set 11 4 280 to lock down camshafts.

— With crankshaft locked, if special tool 11 4 281 fits, camshafl timing
is correct. Remove special tools and reassamble engine,

— If special tool 11 4 281 does not fit, use hexagon casting at rear of
camshalfts to rotate camshafts until tool fits. Proceed with camshaft
timing procedure below.

'4 Working at front of camshafts:

= Loosen exhaust and intake camshaft adjustment (VANDOS) unit
mounting bolts (A, B).

= Discard bolls and replace with new.
= Tighten balts finger tight.
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Timing chain tensioner (N52, N54 engine)

< Install BMW special tool 11 8 520,
* Place tool up against VANOS unil sensor gears.

» Rotate sensor gears (arrows) until locating pins on tool line up with
bores in sensor gears.

= Push fool firmly against sensor gears and lock down with
ME x 45 mm bolts (A),

. : — - = < Working at front of cylinder head:

* Remove timing chain tensioner (A). Be prepared to catch dripping
oil. Do not allow oil to contaminate accessory belt.

» Screw BMW special tool 11 9 340 (dummy chain tensioner) into
cylinder head.

* Using BMW special tool 00 9 250 (low tarque torque-wrench),
rotate stud of special tool 11 9 340 to pretension timing chain to
0.6 Nm (5.3 in-Ib).

* Tighten VANOS unit mounting bolts (B},

Tightening torgue
| VANOS unit to camshalt:
L = Stage 1
+ Stage 2 20 Nm (15 ft-lb)
| additional 180°|

— Remove special tools and assemble engine. Reinstall chain
tensioner using new sealing O-ring. See Timing chain tensioner
(N52, N54 engine) in this repair group.

Tightening torque

Timing chain tensioner to cylinder head 55 Nm (41 fi-lb)
(M22 x 1.5) (use new sealing O-ring)

l Timing chain tensioner (N52, N54 engine)

The timing chain tensioner is screwad into the right front of the
cylinder head. When it is removed be sure to calch any dripping oil
in a shop towel. Do not allow oil to contaminate accessory belt.

{ If chain tensioner is reused, drain its oil chamber, Place tensioner
vertically on level working surface and comprass slowly (arrow).
Repeal twice.

CAUTION—
* No sealing ring is fitted to chain lensioner al the factory. When
reassembling engine, be sure to use new sealing O-ring.

Tightening torque |'
Timing chain tensioner to cylinder head 55 Nm (41 ﬂ-ﬁ’

(M22 x 1.5) (use new sealing O-ring)

B309117023
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VANOS units, removing and installing (N52, N54 engine)

VANOS UNiTS (N52, N54 ENGINE)

VANOS units, removing and installing
(N52, N54 engine)

Special tools and procedures are required to remove and install
WVAMNOS units and to time camshafts. Read the entire procedure
before beginning repairs.

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

117

CAUTION—

= Disassembly, removal and assembly of VANOS unils without
special lools poses the risk of damage or breakage: Valves may
be bent by contact with the piston crowns.

» Throughout this procedure, urless otherwise specified,
crankshaft and camshafts remain locked against rotation using
BMW special lools,

* iKpap VANOS components free of silicone sealant. A small
amount of silicane infroduced inte VANOS acluator or solenoid
can sel faulls.

— Use scan tool lo read out and record ECM fault memory,
— Switch ignition OFF and remove key.

— Remove upper and lower cabin microfilter housings. See
640 Heating and Air-conditioning.

= Remove strul tower brace.

= Remove ignition coil cover (upper engine cover). See
020 Maintenance.

— Detach ignition coll connectors. Lift ignition coil harness off cylinder
head cover and set aside.

— Hemove ignition coils. See 120 Ignition System.

— Remove cylinder head cover, See 113 Cylinder Head Removal
and Installation.

— Raise vehicle and support safely.

WARNING —

= Make sure the vehicle is stable and well supported at all imes.
Use a professional automotive lift or jack stands designed for J

the purpose. A floor jack is not adequate support,

i
1 intake
E:Tm-uhnft lobe

— Remove engine compartment splash shield. See 020 Maintenance.

: N < ns2 engine: Using vibration damper bolt, rotate crankshaft to place
> A cylinder 1 in TDC firing position. In this position, cylinder 1 intake
camshaft lobe points upward at an angle.

| B934
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VANOS units, removing and installing (N52, N54 engine)

{ N52 engine: Cylinder 1 in TDC firing position: Cylinder 6 exhaust
camshaft lobe (A) points downward at an angle (dashed line). Cam
tollower (B) is not actuated.

NOTE —
= Use a mirror to check exhaust camshalt lobe position.

{ NS4 engine: Using vibration damper bolt to rolate crankshaft, place
cylinder 1 in TDC firing position. In this position, lobes for cylinder &
(rear of engine] intake and exhaust camshafts (A, B) point away
from each other and down. Cylinder 6 camshaft lobes do not contact
roller cam followers,

NOTE —
» Use a mirror fo check cylinder & cam lobe positions.

{ Working underneath engine, slide out protective plug at lower left of
engine bell housing flange. Install BMW special tool 11 0 300
(crankshaft locking tool) through bell housing flange part into
flywheel (A) hole. If necessary, rock flywheel slightly back and forth
1o line up holas with tool. This locks crankshalt at TDC.

CAUTION—

= Modlels with automatic fransmission: In the fywhes! (torque
plate), a short distance before the bore for TOC position, there
is a large bore which can be confused with the special taol bore,
If the flywheel is locked using the correct bore, the engine can
na longer be rolated at the vibration damper bolt,

= If special fool 11 0 300 does not slide easily into the bell

housing fiange bore, sand paint off the tool. Do not enlarge the
bore.
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VANOS units, removing and installing (N52, N54 engine)

< Use BMW special tool set 11 4 280 to lock down camshafts,

4 Working at right front of eylinder head, remove liming chain
tensioner (B). Be prepared to catch dripping oil with a shop lowel.
Do not allow oil to contaminate accessory bell.

4 Working at front of camshafts:

+ Loosen and remove exhaust and intake VANOS unit mounting
bolis (A, B). Discard bolts.

* Disengage timing chain from camshafl adjustment unit sprockets.
= Tilt VANOS units down to remova.

117
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VANOS units, removing and installing (N52, N54 engine)

BI051 |30?3l

BACa117T03a

< Use new bolts to reattach VANOS units.
* Note thal exhaust and intake units are differant and so marked.
* Camshaft sensor impulse wheel for intake and exhaust are the
same.

= VANOS units and sensor wheels may be installed in any position
initially. Finger-tighten mounting bolts for now.

{ Press chain into chain tensioner rail (arrow) by hand to make sure
it is routed correctly. (Chain assembly and VANOS units shown
removed from engine for purpose of illustration.)

— Adjust camshaft timing. See Camshaft timing, adjusting (N52,
N54 engine) in this repair group. Then torque VANOS mounting
bolts.

Tightening torque

VANOS unit to camshaft (use new M10 x 94

mm bolt):

= Stage 1 20 Nm (15 ft-Ib)
» Stage 2 additional 180°

= Install chain tensioner. See Timing chain tensioner (N52, N54
engine) in this repair group.

CAUTION—

* If chain tensioner is reused, drain its oif chamber. Place
tensioner on level working surface and compress slowly,
Repeat twice.

* No sealing ring is fitled to chain tensioner at the factory. When
reassembling engine, be sure to use new sealing O-ring.

Tightening torque

Timing chain tensioner to cylinder head 55 Nm (41 fi-Ib)
(M22 x 1.5) {use new sealing Q-ring)

= Reassemble engine.

CAUTION—

= Remove crankshafi and camshaft locking tools before rofating
or starting engine.
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Timing chain components (V8 engine)

TiMmNG CHAIN SERVICE (V8 ENGINE)

Timing chain components (V8 engine)

Timing chain rail

Camshaft adjuster (VANOS) unit
Timing chain guide

Support stud

Timing chain tensioner

Timing chain guide

Timing chain guide bearing

117

Timing chain

5 & BS101 1300085

Right camshaft timing, adjusting (V8 engine)
— Remove right side valvetronic motor. See 133 Fuel Injection.

— Remove spark plugs. Plug spark plug bores to prevent debris from
entaring engine.

— RAemove right side cylinder head cover. See 113 Cylinder Head
Removal and Installation.

= Hemove engine cooling fan and cooling fan shroud. See 170
Radiator and Cooling System,

— Remove air filter housing and ducts. See 133 Fuel Injection.

{ Waorking at front of right cylinder head:
= Remove clamp (A) and remove line (B).
= Loosen hose clamps (black arrows).
» Detach vaccum line (white arrow).
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Right camshaft timing, adjusting (V8 engine)

'4 Remove vaccum pump fasteners (arrows) and vacuum pump (A)
with bracket (B).

{ Disconnect electrical connectors from VANOS adjuster solencids
{A). Remove fasteners (B), brackesl (arrows) and remove actualor
solenoids (A). Discard actuator solencids O-rings.

'< Remove vacuum lines from bracket (arrow).
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Right camshaft timing, adjusting (V8 engine)

‘( Remove upper timing chain cover fasteners (A) and remove upper
cover (B).

117

'4 Aemove banjo boll (A). Unclip oil line (B) from retianers (C) and
Temove.

CAUTION—
= Do not misplace oil line banjo boll.,

{ Using vibration dampar center boll, turn engine in direction of
rotation lo eylinder 1 TDC position.

NOTE —

« Cylinder 1 exhaust lobe points upwards at an angle.
Cylinder 1 inlake lobe points downwards at an angle.

Bs101701s |
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?—'ﬁgfﬁ.;mshafr timing, adjusting (V8 engine)

{ Using BMW special tool 11 9 180, lock engine in cylinder 1 TDC
position.

To avoid incorrect timing adjustment, check VANOS adjustment unit
locking using the following steps.

4 Grip hexagon (black arrow) of intake camshaft and attempt to rotate
intake camshaft carefully in direction opposite (white arrow) to
engine rotation. If there is no fixed connection between intake
camshaft and intake VANOS unit, rotate intake camshalt in direction
opposite to engine rolation as far as it will go.

BS1OT1TNT

4 Grip hexagon (black arrow) of exhaust camshatt and attempt to
rotate exhaust camshaft carefully in the direction of engine rotation
(white arrow). If there is no fixed connection between exhaust
camshaft and exhaust VANOS unil, rotate exhaust camshatt in the
direction of engine rotation as far as it will go,
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Right camshaft timing, adjusting (V& engine)

< Grip each camshaft at hexagon and loosen VANOS adjuster bolts
{arrows). Do not remove VANOS adjuster bolls.

117

'{ Install BMW special lool 11 9 461 on intake camshaft so thal it rests
flush on cylinder head.

< Install BMW special tool 11 9 463, secure holder (A) in thread for oil
ling hand tight.

B5101 1700
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Right camshaft timing, adjusting (V8 engine)

" - 3_7_—'1 < E;:J{i:;ake camshafl at hexagon and tighten intake VANOS adjuster
TP 119461 |
- - " Tightening torque

VANOS adjuster to camshaft 80 Nm (59 fi-Ib)
Lll:replane bt}

4 Remove holder (&) and BMW special tools 11 9 461, 11 9 463,

{ Install BMW special tool 11 9 462 on exhaust camshatt so that it
rests flush on eylinder head,
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Right camshaft timing. adjusting (V8 engine)

{\, Install BMW special tool 11 9 463 and secure holder (A) in oil line

thread hand tight.

4 Grip exhaust camshaft at hexagon and tighten exhaust VANOS

adjuster bolt (A).

|T£ghtening torque

|VANOS adjuster to camshait
1treplaca bolt)

80 MNm (58 ft-Ib)

|

4 Remove holder (A) and BMW special tools 11 9 462, 11 9 463.

117
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Right camshaft timing, adjusting (V8 engine)

< Remove BMW special tool 11 8 180, Using vibration damper center
bolt turn engine 2 full rotations. Using BMW spacial toal 119 190
lock engine in cylinder 1 TDC position.

{ Place BMW special tool 11 9 461 on intake camshaft and check
timing. Timing is correctly adjusted when BMW special tool 11 9 461
rests flat on cylinder head or protrudes by up to 0.5 mm to exhaust
side.

NOTE —

* Due to flexible sprocket design, VANOS unit tolerances and play in
the VANOS units, when the camshafi fiming is set correctly, the
exhaust side of special tool 11 9 461 may be up fo 0.5 mm (0.02
in) above the surface of the cylinder head. This is normal.

— Remove special tool 11 9 461 from inlet camshafl.

4 Place BMW special tool 11 9 462 on exhaust camshaft and check
timing. Timing is correctly adjusted when BMW special tool 11 9 461
rests flat on cylinder head or protrudes by up to 0.5 mm to exhaust
side.

NOTE —

* Due to flexible sprocket design, VANOS unit tolerances and Playin
the VANOS units, when the camshaft timing is set corractly, the
exhaust side of special tool 11 9 462 may be up to 0.5 mm (0.02
in) above the surface of the cylinder head. This is normal.

— Remove special tool 11 9 462 from exhaust camshaft.

= Reassemble engine.

okl = Remember to replace:

* VANCS unit balls.
* VANQS solenoid O-rings.
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Left camshaft timing, adjusting (V8 engine)

Left camshaft timing, adjusting (V8 engine)

— Remove left side valvetronic metor. See 133 Fuel Injection.

— Remove spark plugs. Plug spark plug bores to prevent debris from
entering engine.

— Remove left side cylinder head cover. See 113 Cylinder Head
Removal and Installation.

— Remove engine cooling fan and fan shroud. See 170 Radiator and £ o
Cooling System. -

— Remove air filter housing and ducts. See 133 Fuel Injection.

— Disconnect negative (-) cable from battery.

CAUTION—

« Prior lo disconnecting the battery, read the battery
disconnection cautions in 001 Warnings and Cautions,

< Remove banjo bolt (A). Unclip oil line (B) from retainers (C) and
remove.
| CAUTION— |
‘ « Do not misplace oil line banjo bolt. J

B 'f\f Using vibration damper center bolt, turn engine in direction of
rotation to cylinder 1 TDC position.

NOTE —

« With cylinder 1 in TDC position, cylinder 5 camshaft intake and
exhaust camshaft lobes point upwards at an angle (arrows/.

‘( Using BMW special tool 11 9 190, lock engine in cylinder 1 TDC
position.

BEt01 17016 i




117-78  Camshatt Timing Chain

Left camshaft f;fmfng, adjusting (V8 engine)

To avoid incorrect timing adjustment, check VANOS adjustment unit
locking using the following steps.

{ Grip hexagon (black arrow) of intake camshatt and alternpt to rotate
intake camshaft carefully in direction opposite (white arrow) to
engine rotation. If there is no fixed connection between intake
camshaft and intake VANOS unil, rotate intake camshalt in direction
opposite to engine rotation as far as it will go.

% Grip hexagon (black arrow) of exhaust camshaft and attempt to
rotate exhaust camshaft caretully in the direction of engine rotation
(white arrow). If there is no fixed connection between exhaust
camshaft and exhaust VANOS unit, rotate exhaust camshatt in the
direction of engine rotation as far as it will go.

{ Disconnect electrical connectors from VANOS adjuster solenoids
(A). Remove fasteners (arrows), brackest (B) and remove acluator
solenoids (A). Discard actuator solenoids O-rings.

= Remave alternator belt. See 020 Maintenance.

510117030
—_—




Camshaft Timing Chain  117-79

- - Left camshaft timing, acajr'usﬂhg (V8 engn‘ne}

{ Remove alternator fasteners (A) and lay alternator (B) aside,

117

< Remove fastener (arrow) and bracket (A). Unclip wiring harness (B)
trom bracket.

< Remove upper timing chain cover fasteners (A) and remove cover
(B).




117-80  Camshaft Timing Chain

Left camshaft timing, adjusting (V8 engine)

BE0 TR

e

" |
BSI01TORG

( Grip each camshaft at hexagon and loosen VANOS adjuster bolts
(arrows). Do not remove VANOS bolts,

4 Install BMW special lool 11 9 461 on intake camshalt sa that it rests
flush on cylinder head.,

4 Install BMW special tool 11 9 463 and secure holder (&) in il line
thread hand tight.




- Camshaft Timing Chain  117-81

Left camshaft timing, adjusting (V8 engine)

4 Grip intake camshaft at hexagon and tighten intake VANOS adjuster
bolt (A).

Tightening t?rqug - |
80 Nm (59 ft-1b) |

VANOS a_d;usler o camshafl
{replace bolt)

117

4 Remove holder {A) and BMW special tools 11 9 461, 11 9 463

‘( Install BMW special toal 11 9 462 on exhaust camshalt so that il
rests flush on cylinder head

]
BRIMTOZE |




117-82  Camshaft Timing Chain

Left camshaft timing, adjusting (V8 engine)

] 4 Install BMW special tool 11 9 463 and secure holder (A) in oil line
thread hand tight.

119462

BEIO1Y r_l;czg_J'

] '( Grip exhaust camshalt at hexagon and tighten intake VANOS
adjuster bolt (A).

|Tlghtaning torque
|

|VANOS adjuster to camshaft 80 Nm (58 fi-Ib) |
I{replace balt)

BS101 17000

I “( Remove holder (A) and BMW special tools 11 9 462, 11 9 453,

19462




Camshatft Timing Chain  117-83

Left camshaft timing, adjusting (V8 engine)

— — 4 Remove BMW special tool 11 2180, Using vibration damper center
a . bolt turn engine 2 full rotations. Using BMW special tool 11 9 190
lock engine in cylinder 1 TDC position,

q BSEITONE

{ Place BMW special tool 11 9 461 on intake camshaft and check

—— o . S
11 9 461 timing. Timing is correctly adjusted when BMW special tool 11 9461
| rests flat on cylinder head or protrudes by up to 0.5 mm to exhaust
| side.
' NOTE —

« Due to flexible sprocket design, VANOS unit tolerances and play in
the VANOS units, when the camshalt timing is set correclly. the
exhaust side of special tool 11 9 462 may be up lo 0.5 mm (0.02
in) above the surface of the cylinder head. This is normal.

| — Remove special tool 11 8 461 from inlet camshalt.

| 4 Place BMW special tool 11 9 462 on exhaust camshatt and check
' timing. Timing is correctly adjusted when BMW special tool 119 461
rests flat on cylinder head or protrudes by up to 0.5 mm to exhaust

l 119462 ‘ e

| NOTE —
e Due fo flexible spracket design, VANOS unit tolerances and play in
the VANOS units. when the camshaft timing is set correctly, the
| exhaust side of special tool 11 9 462 may be up to 0.5 mm (0.02
in) above the surface of the cylinder head. This is normal.

— Reassemble engine.

BE101 I TOE

‘ — Remove special tool 11 8 462 from exhaust camshaft.
]
|

— Remember to replace:
« YAMOS unit bolls.
« VANOS solenoid O-rings.




117-84  Camshaft Timing Chain

Timing chain tensioner (V8 enging)

Timing chain tensioner (V8 engine)

Atiming chain tensioner is screwed into the left front of each cylinder
head. When it is removed be sure to catch any dripping oil ina shop
towel. Do not allow oil to contaminate accessory belt.

4 I chain tensioner is reused, drain its oil chamber. Place tensioner
vertically on level working surface and compress slowly (arrow),
Repeat twice.

CAUTION— ]
* When reassembiling engine, be sure to use new sealing O-ring. |

Tightening torque

Timing chain tensioner to cylinder head 65 Nm (48 ft-Ib)
L{MEE % 1.5) (use new sealing O-ring)

VANOS UNITs (V8 ENGINE)
Right VANOS unit, removing (V8 engine)

= Remove right side valvetronic motor. See 133 Fuel Injection.

= Remove spark plugs. Plug spark plug bores to prevent debris from
entering engine.

= Remove right side cylinder head cover. Sea 113 Cylinder Head
Removal and Installation.

= Remove engine cooling fan and cooling fan shroud, See
170 Radiator and Cooling System.

= Remove air filter housing and ducts. See 133 Fuel Injection.

4 Working at front of right cylinder head:

* Remaove clamp (A) and remove line (B).
$10117a3 * Remove hose clamps (black arrows),
* Remove vaccum line (white arrow).

’{ Remove vaccum pump fasteners (arrows) and vacuum pump (A}
with bracket (B).

B0 TO




Camshaft Timing Chain  117-85
Right VANOS unit, removing {VE engine)

< Disconnect electrical connectors from VANOS adjuster sclenoids
{A). Remove fasteners (B), brackest (arrows) and remove actuator
solenoids (A). Discard actuator solenoids C-rings.

117

‘{ Remove vacuum lines from bracket (arrow).

4{. Remowve upper timing chain cover fasteners (A) and remove upper
cover (B).

BS107 17007 I




117-86  Camshaft Timing Chain
Right VANOS unit, removing (V& engine)

< Remove banjo bolt (A). Unclip oil line (B} from retainers (C) and
remove,

f ——

CAUTION—
* Do not misplace oil line banjo bolt.

{ Using vibration damper center bolt, turn engine in direction of
rotation to cylinder 1 TDC paosition,
NOTE —

* Cylinder 1 exhaust lobe points upwards at an angle.
Cylinder 1 intake lobe points downwards at an angle.

4 Using BMW special tool 11 9 190, lock engine in cylinder 1 TDC
position.




To avoid incorrect timing adjustment, check VANOS adjustment unit
locking using the following steps.

{ Grip hexagon (black arrow) of intake camshafi and atlempt to rotale
intake camshaft carefully in direction opposite (white arrow) to
engine rotation. If there is no fixed connection between intake
camshaft and intake VANOS unil, rotate intake camshall in direction

opposite to engine rotation as far as it will go.

117

< Grip hexagon (black arrow) of exhaust camshaft and attempt to
rotate exhaust camshaft carefully in the direction of engine rotation
{white arrow). If there is no fixed connection between exhaust
camshalt and exhaust VANOS unit, rotate exhaust camshait in the
direction of engine rotation as far as it will go.

{ Using vibration damper center boll, turn engine in direction opposite
1o rotation o 45° before cylinder 1 TDC position.

B510117EE




117-88  Camshaft Timing Chain

Hfghr_l;A_ND:S unit, reTnaan (V8 engine)

{ Grip each camshaft at hexagon and loosen VANDS adjuster bolt
{arrows). For now. do not remove VANOS bolts.

= Remove intake VANOS adjuster bolt and discard.

4 Compress tensioner rail (A) several times to remave oil from
tensioner. Remove intake VANOS adjuster (B).

= Remove exhaust VANOS adjuster boll and discard.

X { Hemove exhaust VANOS adjuster (A). Secure timing chain to
| prevent it from falling into timing cover.
J




Camshaft Timing Chain  117-89

- ' Right VANOS unit, installing (V8 engine)

Right VANOS unit, installing (V8 engine)

- T —] 4 Use new bolts 1o reattach VANOS units.
« Exhaust and intake units are ditferent and so marked.

| « YAMOS units may be installed in any position initially.
Finger-lighten mounting bolts for now.

117

- R o | 4 Exhaust VANOS adjuster has a metal clip (A} for driving vacuum

) pUmp.
-l |

{ Pull timing chain up and place over exhaust VANOS sprockets.
Install VANOS adjuster bolt hand tight, then loosen by ' turn.

Bs0 P0As




117-90  Camshaft Timing Chain
Left VANOS unit, removing (V8 engine)

4 Compress tensioner rail (A) and place chain over sprockets (B).
Install VANOS adjuster boit hand tight, then loosen by % turn

NOTE—
= If tensioner rail cannot be compressed enough to instal chain
loosen liming chain lensioner 3 furns.

= Check and adjust camshaft timing. See Right camshatt timing,
adjusting (V8 engine) in this repair group.

— Reassemble engine.

Tightening torque |

VANOS adjuster lo camshaft 80 Nm (59 fi-Ib) |
8510117034 (replace bolt)

Timing chain tensioner to cylinder head 65 Nm (48 fi-lby) |

Left VANOS unit, removing (V8 engine)
= Remove left side valvetronic motor. See 133 Fuel Injection.

= Remove spark plugs. Plug spark plug bores to prevent debris from
enlering engine.

= Remove left side cylinder head cover. See 113 Cylinder Head
Removal and Installation.

= Remove engine cooling fan and cooling fan shroud. See 170
Radiator and Cooling System.

= Remaove air filter housing and ducts. See 133 Fuel Injection.

= Disconnect negative (~) cable from battery.

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

< Remove banjo bolt {A). Unclip oil line (B) from retainers (C} and
remove,

CAUTION— ]
* Do not misplace oil line banjo boll. |

{ Using vibration damper center bolt, turn engine in direction of
rotation to cylinder 1 TDC position.

NOTE —

* With cylinder 1 in TDC position, lobes of infake and exhaust
camshalls al cylinder 5 point upwards at an angle (arrows).

BS101 170G




Camshaft Timing Chain  117-91

— a Left VANOS unit, removing (V8 engine)

e 4 Using BMW special tool 11 9 190, lock engine in cylinder 1 TDC
: position.

10

To avoid incorrect timing adjustment, check VANOS adjustment unit
locking using the following steps.

< Grip hexagon (black arrow) of intake camshatt and attempt to rotate
intake camshaft carefully in direction opposite (white arrow) to
engine rotation. If there is no fixed connection between intake
camshalt and intake VANOS unit, rotate intake camshait in direction
opposite to engine rotation as far as it will go.

‘( Grip hexagon (black arrow) of exhaust camshaft and attempt 1o
rotate exhaust camshalt carefully in the direction of engine rotation
{white arrow). If there is no fixed connection between exhaust
camshaft and exhaust VANOS unit, rotate exhaust camshatt in the

BS1G11TIE




117-92  Camshaft Timing Chain

Left VANOS unit, 1 removing (V8 engine)

B51041 7020

4 Disconnect electrical connectors from VANOS adjuster solenoids
(A). Remove fasteners (arrows), brackes! (B) and remove actuator
solenoids (A). Discard actuator solenoids O-rings.

= Remove alternator bell. See 020 Maintenance.

‘( Remove fastener (arrow) and bracket (A). Unclip wiring harness (B)
from bracket.




) C_amshaft '__I_'iming___Chain 117-93

Left VANOS unit, removing (V8 enga'ne_}

{ Hemove upper timing chain cover fasteners (A) and remove cover
(B).

117

4 Using vibration damper center bolt, turn engine in direction opposite
to rotation to 45° before cylinder 1 TDC position

< Grip each camshatt al hexagon and loosen VANOS adjuster bolt
{arrows). For now, do not remove VANOS bolls.

— Remove and exhaust VANOS adjuster bolt

BS101 14




117-94  Camshaft Timing Chain

Left VANOS unit, msraf.l'mg (V8 engine)

{ Comprass tensioner rail (A) several limes to remaove oil from
tensioner. Remove exhaust VANOS adjuster (B).

— Remove intake VANOS adjuster bolt and discard.

BEIOTI7OT

| 4( Remove intake VANOS adjuster (A). Secure timing chain to prevent
it from falling into timing cover,

Left VANOS unit, installing (V8 engine)

= { Use new bolts to reattach VANDS units.
= Exhaust and intake VANOS units are different and so marked.

» VANOS units may be installed in any position initially. Finger-
tighten mounting bolts for now,




Camshaft Timing Chain 117-95

Left VANOS unit, installing (V8 engine)

{ Pull timing chain up and place chain over sprocket (A}, Install
VANDS adjuster bolt hand tight, then loosen by 2 turn.

117

{ Compress tensioner rail (A) and place chain over sprocket (B).
Install VANOS adjuster bolt hand tight, then loosen by % turn

NOTE —

» If tensioner rail cannot be compressed enough fo install chain
remove liming chain lensioner. Remember to replace sealing O-

| ring.

— Check and adjust camshaft timing. See LLeft camshaft timing,
adjusting (V8 engine) in this repair group

— Reassemble enging.

. o |
Tightening torgue |

Lo A% VANOS adjuster to camshaft 80 Nm (59 ft-Ib)
o l{replace bolt) _
'LTimmg chain tensioner 65 Nm (48 ft-ib)

o







