INTRODUCTION

This repair manual is intended to guarantee that the maintenance
and repair work required for BMW cars is done in the correct
manner. The manual should be used by shop foremen and mechanics
to supplement the practical and theoretical knowledge they have
acquired at our service training school.

Specifications are provided at the beginning of each main group.

These specifications apply to standard models which have not
been involved in an accident and have not been modified since
leaving the factory.

The group system is taken from our Flat Rate Catalog.

Taking our page numbering system as an example, 32-21/6 means:
32 main group
-21 subgroup

/6 consecutively numbered page in subgroup

The special tools required for proper repair work are listed in
our microfilmed Special Tool Catalog No. 01 99 9 699 422.
Their application is illustrated along with the job text.

Each job text always describes the removal procedures.
There are appropriate installation notes, if installation cannot
be completed in reverse sequence.

Supplements to this manual will include alterations and additions.
A sheet with the word "alteration'" as a footnote replaces an old
sheet. Sheets marked '"addition'" are simply filed at the right
place without removing any sheets.

In addition to information on improvements and modifications as
announced regularly in our bulletins, we recommend that you use
the illustrated parts catalogs (microfilms) as a source of
reference.

BAYERISCHE MOTOREN WERKE AG
SERVICE DEPARTMENT

Published by Bayerische Motoren Werke AG, 8 Munich 40,
Service Department.
All rights reserved. Reprints, even extractions, only
with the written consent of the publisher,
Printed in Germany.
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BMW N 600 02.0

Tightening Torques and Preload Forces

Applicable only to bolts according to DIN 912, 931, 933, 960, 961, 6912 and nuts with a nut
height of 0.8 x d according to DIN 934 and exclusively for 1 ges = 0.14 (Bolts phosphate
treated, nuts without aftertreatment or galvanized. Lubricated condition: either non-lubricated or
oiled.)

For cadmium plated bolts or nuts (1 ges -~ 0.08 to 0.09) the tightening torque must be — 30% less
than in the table with the same utilization factor of the bolt material.

Not applicable when another surface or lubricated condition of the thread is used or if there is
a variation in the nut height. In such cases it is necessary to determine the values separately.

Not applicable to bolts with expansion shanks, self-locking screw connections as well as screw
connections of parts made of different materials.The utilization factor of the bolt in the case of a
standard metric thread is:

! Jred — 009 - 302 I

: . k
Tightening ftorque M %’; Preload force Pv Il:j
Thread Property class as per DIN 267 Property class as per DIN 267
5.6 68 | 69 ‘ 8.8 ‘ 109 | 129 56| 68 | 69 | 88 | 109 | 129
L
M & 0.4+01 | 060! 07+03 [ 0907 | ].2+0.2 1502 | 425 | &00 | 685 855 | 1210 | 1440
| 29+07 | 43+07 | 5407 | 65407 | 87+14 | 10.8+14 | 937 | 1323 | 1510 | 1885 | 2668 | 3175
| M 1.0+701 | 16:02 | 1.8+02 | 22+02 30+03 36+04 | 740 | 1190 | 1330 | 1570 | 2170 | 2630
| 725407 (116414 | 13414 | 16414 | 21.7+22 26+29 | 1631 | 2624 | 2932 | 3462 | 4785 | 5799
[ M 10 20+02 | 32+04 | 36+04 | 43+05 | 60+07 7.3+08 |'1160 | 1880 | 2090 = 2500 | 3480 | 4200
145+14 |23]+28 26423 29+36 | 434+5 | 528+58 | 2558 | 4145 | 4608 | 5512 | 7673 | 9261
W Byl 1.0+07 [ 1,0+02 1.8+02 | 22+02 | 30+03 | 36+04 | 740 | 1190 [ 1330 | 1810 | 2200 | 2670
* 72407 | 72414 | 13414 | 16+14 | 917+22 | 26+29 | 1631 | 2624 | 2932 | 3550 | 485 5887
M 105125 20+02 | 32+04 36+04 43+05 6.0+07 7.3+08 | 1160 | 1900 | 2120 | 2520 | 3530 | 4250
s 145+14 |231+29 | 26+29 | 29+36 | 434+5 | 52.8+58 | 2558 | 4189 | 4674 | 5556 | 7784 | 9371
M 12125 | 34704 | 54706 |7 67+07 | 72+08 | 103%1 | 12.0+15 11720 | 2710 | 3070 | 3610 | 5100 | 6090
X129 | 246+29 | 39443 | 441+5 | 52+58 | 745+72 | B6.7+108] 3792 | 5975 | 6769 | 7960 | 11245 | 13428
M 12x15 34+04 | 5406 | ]+07 | 72+08 | 103+1 | 120+15 | 1690 | 2670 | 3030 | 3570 | 5040 | 6000
X1 | 246+29 | 39¢43 | 44145 | 52+58 | 745+72 | 86.7+108 | 3726 | 5887 | 6681 | 7872 | 11113 | 13230
M 14x15 54406 | B6t1 98+t 11.5+15 | 160+2 | 20+2 | 2330 | 3720 | 4180 | 5030 | 4970 8510
X1 ] 39+43 (22472 | 71472 | B3+108|1157+145 | 14464145 5137 | 8202 | 9217 | 11091 | 15369 | 18764
P B3+1 [135+15 | 155+15 | 18.0+2 25+3 | 3004 | 3240 | 5190 | 5840 | 6920 | 9710 | 1170
Ox 12 ] 60.0+72 |97.6+108| 1124108 | 130+145 [180.7+22 | 217+20 | 7144 |11444 12877 15258 | 21410 | 25953
T 11.0+15 [18.0+2 200425 | 240+3 3404 40.0+5 | 3890 | 6240 | 7020 | 8380 | 11800 | 13960
X122 | 19.5+108 | 1304145 |144.6+18 1735422 | 246+29 | 289+36 | 8577 |13759 |15479 | 18478 | 26019 | 30782
M 20x 1.5 160+2 |26.0+3 29.0+35 | 34.0+4 49.0+5 59.0+6 | 5070 | 8170 | 9180 | 10680 | 15200 | 18250
At 1157 +145 | 188+22 210425 | 246+29 | 354+35 | 426.6+43.4 J11179 18015 |20242 | 23549 | 33516 | 40159

The values stipulated in the table apply to a screw connection which corresponds to the above
conditions. The tightening torque including tolerance is only given on the layout or assembly
drawing if

a) a value different from the standord sheet is necessary for operational reasons,

b) the property class of the bolt and nut is not evident.

Note: All deviations from this table have been taken into account in the technical data

A BMW Standard regarding tightening and test torques for screw connections with self-locking
nuts as per DIN 985 and BMW N 113 48.0 is being prepared.




Tightening Torques

for self-locking nuts

BMWN
11349.0

Applicable only to nuts according to BMW N 113 48.0 and DIN 985.

Surface condition: Bolt phosphate treated or galvanized, nut galvanized and not waxed.
Lubricated condition of bolt: either non-lubricated or lightly oiled.

For cadmium plated bolts or nuts the tightening torque, with the same utilization factor of the
bolt material, must be == 30% less than the value in the table.

Not applicable in the case of another surface or lubricated condition of the thread, a property
class of the bolt of less than 8.8 (e. g. 6.9) in conjunction with expansion bolts.

In such cases it is necessary to determine the values separately.

. . k
Tight t M, TP
ightening forque M, b
Thread Nuts as per BMW N 113 48.0 Nuts as per DIN 985
Property class Property class
8 10 12 8 10 12

1.1+0.1 ].5+02 1.8+02 1.0+01 1.3+02 1.6+02
M8 7.9+07 10.8+14 13.0+1.4 7.2+07 9.4+14 11.6+14
M 8 25+03 3.4+04 40+05 25+02 3.3+03 3.9+04
M Bx1 1an+2z2 24.6+29 29.0+36 ¢ 18.0+1.4 240+22 28.2+25
M 10 35.4+05 6.8+08 8.0+09 4.7+05 6.4+0.7 7.7+08
M 10x1.25 4.9+36 49.0+58 57.8+6.5 34.0+38 46.3+5 55.7+58
M 12 g.1+09 11.4+13 13.5+15 7.8+08 10.9+1 12.6+15
M 12x1.5 58.5+65 82.4+94 97.6+108 56.4+58 78.8+7.2 91.0+108
M 14 13.0+15 18.0+2 220+2 12.7+15 17.0+2 21.0+2
M 14x15 94,0+108 13060 +44.5 139.0+145 92.0+10.8 123.0+145 152.0+145
M 16 22.5+2 28.0+3 33.0+4 19.5+2 26.0+3 31.0+4
M 16x15 162.7+145 202.0t22 238.6+28 141.0+145 188.0+22 224.0+29
M 18 27.0+3 38.0+4 44.0+5 26.0+3 36.0+4 42,045
M 18x1.5 195.0+22 2747+ 318.0+3% 188.0+22 260.0+29 303.6+36

The respective preload forces Pv (kp/lb), according to the individual property classes, can be

taken from the table “Tightening torques and preload forces” in BMW N 400 02.0.

The values stipulated in the table apply to a screw connection which corresponds to the above
mentioned conditions. The tightening torque including tolerance is only given on the layout or
assembly drawing if a value different from the standard sheet is necessary for operational reasons.

In the case of a screw connection which is highly stressed dynamically
an exact examination by means of calculations and tests is essential.

uJ !\J -I.J f;Ji




Sl Bolts and Screws
. Head | DIN  Property . Head | DIkl - Propery
Description S:;pe | No. closs Description She:pe No. o
I [Counfersunk
! gg; 88 self-tapping screws @ 7982 | 1)
960 110.9 Oval head
Hex. head screws O 961 1/12.9 self-tapping screws @ 7981 | )
70614 Oval head countersunk
561 | 88 self-tapping screws @ 7983 | )
4.8 833
Fillister head @ 84;[ 8.8 835
Cap screws @ 631%}]88 Srcls . ggg G
939
Round head &> | 7986 | 48 940
R |
Mushroom head screws | 603 | gg _ 1 gz 24
i 48 Threaded pins @ 553 il
yriaraun @ 63| g8 438 | 4.89
ountersunk screws @ s i gg Er_ub ccrows _@_ 427 SB—-
Q) 920 | ¢ . Winged screws <> 316 |46
Oval head screws : 921 i ;Eg_ 4.6
@ | 7985 | 48 Plugs © 28+
4.8 7604 |56
Oval head countersunk @ 91 | g8 : —
screws @ | 7988 | 48 Hollow screws 71436 6.8
Fillister head l
el anpig SRS @ | | Cap screws O | 38 569
Hexagon head ] .'
self-tapping screws O | 7976 | ) Slotted plugs @ 71022 [ 5.69)
Nuts
IN roper A N roperty
Description Shape DNO_ i ;rm:y Description Shape EJO_ i el
557 | 5-2
439 | ) Square nuts O 547 14D_2
8 =
985 4 986 | 8*
4 Cap nuts C 1587 6—‘}2
Hexagon nuts 934 | ) 70851
4G Slotted nuts @ 6G*)
936 o 70852
3870
70615 | 8/10% Screw caps [@ 5D-244
70616 |6GBGay 7606
935 | 8/10 Knurled nuts EE 466
Castle nuts @ 937 |65/8G 467 5-2
: Ball collar nuts
ng nuts @ 315 | GTS Flat collar nuts 74361 [8/10
') Case hardened steel, tempered file-hard, depth of case 0.1...0.2 mm (0.004 . ..0.008")
Y uptoM10: 48, fromM12: 4.6
) uptoM 4: 5-2, fromM 5: 8and 10
4 #he stipulated property characteristics deviate from the DIN specification
) uptoM 8: 4D-2, for M 10: 55-2
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Conversion and comparison table for statutory measurement units

Measurement/value

Standard symbol

Conversion or equivalent

Oid New

Length m m 1 m= 1000 mm 1 km=1000 m 1um =0.01 mm
RIS ;nri m? 1 m? = ‘IOBmm2 1 mm?2 = 0.01 cm?
Volume :fm m3  |[1m3=10%cm3 1dm3 = 0.001 m3

1 1 11=1dm3
Angle plane o ®rad |1rad=1m/m=~57° 1°=7/180rad

spatial (9)2 sr 1sr =1 m2/m2 (19)2 = (7/180) 2sr

Mass kq kg 1 kg = 1000 g 1= 1000 mg 1t =1Mg = 1000 kg
Density kgf‘m3 kg/m3 1 kg;‘ma = 0.001 kl_:u’dm3 1 kgf’dm3 =1 kg/1
Unbalance kgm kgm 1 kgm =1 000 000 g mm
Time e s 1 min260s 1 h =60 min
Speed of rotation rev/sec 1s 11 rev/min = 1/min 1/min = 1/ (60s)

rev/min 1/min
Speed m/s m/s 1 m/s= 3.6 km/h
Acceleration m/s® m/s2
Force, effort kp N 1N =1kgm/s2 1kp=9,81 N
Pressure (in gases, at 9 2 lat=1 kp;’cm2 =0.981 bar = 98,066.5,Pa
liquids) kp/em N/m* [1 m WG =9 806.65 Pa =9 806.65 N/m

m WG Pa 1 Torr = 1.333 224 mbar 2

Torr bar 1 mm Hg = 133.322 Pa = 133.322 N/m

mm Hg
Mechanical stress N/m? 1 N/m2=1Pa

kp/mm? M 2|1 kp/mm? =9.81 N/mm?
Energy. work, heat K 1J=1Nm 1 kWh = 3.6 MJ

e 1 kpm = 9.81 J 1 cal = 4.1868 J
Torque kpm Nm 1 kpm=9.81 Nm
Output, performance Hp (bhp) 1 kW =1000W TW=1Nm/s=1J/s

kpm/s | KW 1 hp=736W =75 kpm/s = 632 kcal

kcal/h | N™/S |1 kW =1.36 hp = 102 kpm/s = 860 kcal/h = 0.239 keal/s
Viscosity :(Iynami; P Pa2s 1 PaEs =_I Ns/m> 3 1P =_0‘1 Pa =1 g/cms 2

inematic| St m</s |1 m*/s=1Pasm?/kg 1St=1cm*/s=0.0001 m*/s

deg o On a 0
Temperature EE q ?dig 3:2":5: 1KK = 1°C (temperature difference)
Electrical current A 1 mA =0.001 A 1 kA =1000 A
e v v oo [1v=1wa 1 mV = 0.001 V 1MV =108 v
Electrical resistance Q Q 1Q=1V/A=1/S
Magnetic flux M Wb, Vs [1 Wb=1Vs 1M=10—4Wb
Magnetic flux density | G T 1T=1Wb/m2 1G=10-4T
Magnetic field strength | Oe A/m 1 A/m=1 N/Wb 1 0e = 103/4 m A/m
Light strength HK cd 1cd =1.107 HK 1 HK =0.903 342 cd
Light (optical) density | sb cd/m? |1 sb=10%cd/m?2
Lighting (illumination) ph 12 1ph=10"%1x

intensity
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