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Fig. 4-62. Cyl inder head bolt loosening sequence. 

To install (6-cylinder engines) : 

1 .  Clean the cyl inder head and the gasket surface of the 
cyl inder block. Clean the threads of the head bolts and 
bolt holes with a thread chaser and remove all oi l  and 
foreign mater from the bolt holes. Avoid letting debris 
i nto the cyl inders or oi l passages in the cyl inder block. 

CAUTION -
Do not use a metal scraper or wire brush to clean 
the aluminum cylinder head or pistons. These 
tools may damage the cylinder head. Instea, use 
a solvent to soften carbon deposits and old seal­
ing materials. f necessa, use a hard wooden or 
plastic scraper. 

2. Check the gasket surface of the cyl i nder head and the 
cyl inder block for warpage as described u nder 4.9 Dis­
assembly, Assembly, and Reconditioning Cylinder 
Head. 

3. Place a new cyl inder head gasket on the surface of the 
cyl i nder block. The cyl inder head gasket wil l fit correctly 
in only one orientation.  The word "OBEN " ,  found printed 
on the gasket, should face up. 

CAUlON � 
Cylinder head gaskets will make a reliable seal 
only once. Always use a new cyinder head gasket 
that has not been previously compressed by ight­
ening the cylinder head bolts. 

NOTE -
Head gaskets on some early 6-cyl inder en­

gines may h ave th e engine d isplacement  code 

stamped o n  th e gaske t  flange as shown in Fig.  

4-63 .  On 325 . 325e. a n d  325es models.  the 

code n u m b e r  i s  2.7. O n  325 i .  325is and 325i 

Convertib le models.  the code n u mber is 2 . 5 .  

Replacement gaskets supp l ied by BMW n o  

lo nger have th e code n u mber. 

4. Place the cyl inder head in position on the cyli nder block. 
Check that the vent tube is correctly positioned. Loosely 
install the head bolts and thei r  washers, then thread them 
in unti l they are finger tight Guide the vent tube i nto its 
opening as the cylinder head bolts are tightened. 

AUION -
BMW recommends . replacng hex-head nder 
head bolts with he Tox-head bolts whenever the 
cylinder head s remoed or if any bolts are found 
to be fauly such as a broken of bolt head). When 
replacing bolts with the head instaled, remove 
and install one bolt at a time unil all 14 are 
replaced. he hex-head bolt was originally in­
stalled in all 6-cylinder 3-series engines up to April 
1989. All 3-series engines poduced ater this 
date use the new Tox-head bolt. 

NOTE -
To help install the cyl inder head. inset two 8 in .  
long by a in .  round wooden dowels into two of 
the outermost head bolt holes. The dowels wi l l  
hold the gasket in  position as the cyl inder head is 
installed . Thread in several bolts, then remove the 
dowels and i nstall the remaining bolts. 
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Fig. 4-63. Engine displacement code stamp on cylinder 

head gasket flange.  

5. Tighten the cyl inder head bolts in  the sequence shown in 
F ig .  4-64. The bolts should be tightened in  three stages 
as l isted in Table h. The final stage(s) requires using a 
special tool (BMW Tool No. 1 1  2 1 1 0) or a suitable 
protractor to tighten the bolts to a specified torque angle. 



CAUTION -
The cyinder head bot torque is critical to poper 
engine operation. Tighten the bolts in the stages 
listed in the Table h. 

NOTE -

On engines with Tox®head bolts. the torque an­
gles can be done with engine cold . There is no 
specified waiting time or engine temperature. 
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Fig. 4-54. Cyl inder head bolt t ightening sequence for 6-
cyl inder engine. 

Table h. Cylinder Head Tightening Torques 
(6-cylinder engines) 

Sage 1 Sage 2 Sage 3 

Tox®head 30 N m  90° 90° 
bolts (22 t.  lb.) 

Hex-head 40 +5 Nm ·0 60 + 5  Nm ·0 25 + 50 after ·0 
bolts (30 .�4 ft. lb.) (44 .�4 ft . lb.) running 

after waiting engine for 25 
1 5  minutes minutes 

I nstal latio n  of the remain ing parts is the reverse of 
removal .  Adjust the valve clearances as described under  
4.4 Valve Adj ustment. I nsta l l  the camshaft d rive be l t  as 
described under 4.2 Camshaft Drive Belt  (6-cyl i nder 

engi nes). I nsta l l  the front p ipe to the exhaust manifol d  with 

C R C® copper paste or equ ivalent on  the mount ing studs. 
Replace the gasket if necessary. Refi l l  and bleed the cool­
ing system as described i n  COOLING SYSTEM . Change 
the engine oi l  and fi lter as described i n  LUBRiCATION 
AND MAINTENANCE. Adjust id le speed and id le m ixtu re 
as described in FUEL SYSTEM. Adjust the accelerator 
cable as described in FU E L  SYSTEM. Adjust the transmis­
sion thrott le cable as described in AUTOM ATIC TRANS­

M ISSION. 
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4.9 Disassembly, Assembly, and Reconditioning 
Cylinder H ead 

Disassembly. assembly, and reconditioning procedures for 
the BMW cylinder heads covered in this manual are similar to 
those for most other modern water-cooled engines. For anyone 
with the proper tools and equipment and basic experience in 
cyl inder head reconditioning, this section provides the specifi­
cltions and special reconditioning i nformation necessary to 
repair the cyl inder heads covered by this manual . 

If machine shop services are not readily available, one 
alternative is  to i nstall a remanufactu red cyl inder head. Reman­
ufactured cylinder heads are available from an authorized 
BMW dealer parts department. 

Cylinder Head Assembly 

The cyl inder head should be careful ly i nspected for 
warpage and cracks. Always dearbonize and clean the head 
before inspecting it. A high q uality straight edge can be used to 
check for warpage. See Fig . 4-65. Visually inspect the cylinder 
head for cracks. If a cracked cyl inder head is suspected and no 
cracks are detected through the visual inspection , have the 
head futher tested for cracks by an authorized BMW dealer. A 
cracked cyl inder head should be replaced. 

Fig. 4-65. Straight edge and feeler gauge be ing used to 
check straightness of cylinder head gasket sur­
face . 

A warped cylinder head can be machined provided no more 
than 0.3 mm (0.01 2 in .) of material is removed. if urther 
machining is required, the head should be replaced. Removing 
more than th is  amount will reduce the size of  the combustion 
chamber and adversely affect engine peformance. 

NOTE = 

A special gasket is available from an authorized 
BMW parts department for machined heads. The 
special gasket is 0.3 mm thicker than the original 
standard gasket. 
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Before machining the head to correct for warpage, measure 
the total height of the cyl inder head as shown in  Fig. 4-66. 
Table i l ists the minimum resurfacing height specifications. If 
the cylinder head height wil l not meet the minimum height 
dimension after machining, the cyl inder head should be re­
placed. 

NOTE -

When machining cylinder heads on 4-cylinder 
engines, the upper camshat chain cover must be 
bolted to the cyli nder head so that an identical 
amount of material is removed from each. Other­
wise the upper camshat chain cover would pro­
trude below the cylinder head, preventing the 
cylinder head gasket from sealing properly. 

Fig. 4-66. Front view of cyl inder head showing min imum 
resurfacing dimension (A) . 6-cyl i nder engine 
shown . 

Table j, Cylinder Head Resurfacing Specificaiions 

Engine Minimum permissible height 
(dimension a) 

new after machining 
6-cylinder 1 25.1 ± 0.1 mm 1 24.7 mm 

(4.925 ± .004 in . )  (4.909 in .) 

4-cylinder 1 29.0 ± 0.1 mm 1 28.6 mm 
(5.079 ± .004 in . )  (5.063 in . )  

alve Guides 

Special tools and a press are required to replace valve 
guides. It is also necessary to heat the cyli nder head and to chi l l  
the valve guides. Check valve guide wear with a new valve as 
shown in Fig. 4-67. I nspect the valve seats to ensure that the 
cyli nder head can be reconditioned before instal l ing new valve 
guides. 

NOTE -

ll If valve guide wear is g reater than 0.8 mm 
(0.031 in.) , but less than 1 .0 mm (0.039 in. ) ,  the 
valve guide may be reamed out to accept valves 
with oversized stems as l isted in Table j .  

e If the radial clearance exceeds 1 .0 mm (0.039 
in . ) ,  the valve guide should be replaced. 

I If valves with oversized stems are instal led ,  the 
valve seat must also be machined to accept the 
new valve. 

Fig. 4-67. Valve guide wear being checked with d ial indica­
tor. I nsert new valve until stem end is f lush with 
end of guide (white arrow) . Play should not exceed 
0.8 mm (0.031 i n . ) .  

Worn valve guides are d riven out from the camshat s ide of 
the cyl inder head. The valve gu ides should be removed at 
room temperature. I nstall new valve guides from the camshaft 
side of the cylinder head with the stepped end of the valve 
guide facing the camshaft. Valve guide specifications, including 
correct installation temperatures, are l isted in able j .  


	Contents 
	1 
Fundamentals 
	2
 Lubrication and Maintenance 
	3 
Engine Management - Driveability 
	4 
Engine 
	5 
Ignition 
	6 
Fuel System 
	7 
Cooling System 
	8 
Exhaust System and Emission Controls 
	9 
Manual Transmission and Clutch 
	10 
Automatic Transmission 
	11 
Driveshaft and Final Drive 
	12 
Brakes 
	13 
Suspension and Steering 
	14 
Body and Interior 
	15  Electrical System 
	16  Index 



