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INTRODUCTION

This workshop manual 1s intended to assist you in performing all the necessary repar and
maintenance work on the motorcycle correctly It should be made available to waorkshop personnel
as a means of adding to the practical and theoretical knowledge they have received at the BMW
Service Training School Regular reference to this manual whenever necessary should make even
higher service quality possible

The numerical layout of the workshop manual 1s in accordance with the main motorcycle component
and assembly group system, from 00 to 99, as used in the Flat Rate Manual

Example of page numbernng system

33-10/2

[Main group Sub-groua Ipage-number W\’thm sub-grou;ﬂ

Specifications are provided at the start of each main group

The special tools needed for correct and efficient repair work are summarized in the Service
Information ~ Service Promotion, Group. Equipment Advisory”, No. 0 16 80 (143R) and its supple-
ments Use of the special tools for the various operations 1s illustrated together with the descriptive
text in this manual

Note that the text always describes removal work in full. If installation by following the same work
procedure in reverse 1s not possible, a note 1s provided.

Supplements to this manual include additions and alterations. A sheet marked " Alteration” 1s a
substitute for and existing sheet and should be filed in its place. A sheet marked " Addition” is new,
and should be added to the manual at the correct point.

Ittechnical modifications make 1t necessary to duplicate repair jobs under the same number, the second
repair procedure with the identical number is printed on coloured paper and filed as an addition to the
manual

When necessary, repair instructions will also be published as Service Information. Such instructions
are automatically included in the next supplement to the workshop manual. As an additional source
of information, you are recommended to refer to the illustrated Parts Service microfilms

BMW Motorrad GmbH + Co
Service Department (Technical)

All nghts reserved Not to be reproduced Iranslated cr duphcated wholly or in part without wnitten permission
Subject to techmical modifications. errors and omissions excepted
Published by BMW Motoriad GmbH + Co

Printed in Western Germany

3ez Alteration
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BMW N 600 02.0

Tightening torques and preload forces

Applicable only to bolts in accordance with DIN 912, 931, 933, 960, 961, 6912 and nuts with a nut
height of 0.8 x d in accordance with DIN 934 and exclusively for 1 ges = 0.14 (Bolts phosphate
treated, nuts without oftertreatment 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—!ock_mg 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:

[ Zred -00% s0q |

‘ k
Tightening torque M ;“TIE Prefoad faice Pv %ab;i
Thread Strength rating as per DIN 267 Strength rating as per DIN 267
56 | 68 69 | 88 |09 | 129 s6| 68 | 69 | B8 | 109 | 129
M 8 04+01 | 0601 ALK I EELE | Y2102 15+02 17475 | 600 | 685 855 1210 1440
29+07 | 43+07 | 5e07 6507 | B7-ts | 108474 | 937 | 1323 | 1510 | 1885 | 2668 3175
"MH 10'91 | 16102 1§02 22+02 | 30+03 36104 740 [ 1190 | 1330 | 1570 | 2170 2630
725007 | 116414 13414 16414 | 21.7+22 26+29 | 1631 | 2624 | 2932 | 3462 | 4785 5799
M 10 20402 | 32404 | 34+04 43405 | 60407 7.3+08 | 1160 | 1880 | 2090 | 2500 3480 4200
145414 [231+29 | 96+209 29+36 | 43445 52.8+58 | 2558 | 4145 | 4608 | 5512 | 7673 9261
W 90 1B 100V | 10702 18402 22102 | 30+09 3604 1740 [ 1190 | 1330 | 1610 | 2200 2670
e 72007 | 72¢04 | 13414 ) 16214 | 217:22 | 26429 | 1631 | 2624 | 2932 | 3550 | 4851 | 5887
M 8x] |~ 2002 | 3204 36104 4305 6.0+07 7.3+08 11160 | 1900 | 2120 | 2520 | 3530 4250 |
- 145414 1231429 | 26+29 29435 | 43.4+5 528458 | 2558 | 4189 | 4674 | 5556 | 7784 9371
M 10125 34+04 | 54406 { 61+07 72+08 | 103+ 12015 11720 | 2710 | 3070 | 3610 | 5100 6090
A 246029 | 39+43 | 441+5 | 52458 | 745472 | 867108 | 3792 | 5975 | 6769 | 7960 | 11245 | 13428
M 12x1325 | 34'0% | 54306 |7 61407 | 72+00 |TI03+1 120+15 11690 | 2670 | 3030 | 3570 | 5040 | 60CO
e 24.6+29 | 39443 | 44145 | 52458 | 745+72 | 867+100 ) 3726 | 58687 | 6681 | 7872 | 11113 | 13230
M 12x15 T 54406 | B+ 98+1 115415 [ 16.0+2 20+2 |2330 | 3720 | 4180 | 5030 | 6970 8510
% 39443 622472 71472 B3+108 | 11574145 | 1446 +145 | 5137 | B202 | 9217 | 11091 | 15369 | 18764
M 14x15 83+ |135+15 | 155¢15 | 180+2 25+3 30.0+4 3240 | 5190 | 5840 [ 6920 | 9710 | 11770
X AR 60.0+72 |97.6+108 | 112+108 | 130+145 | 180.7+22 7+ | 7144 [11444 12877 | 15258 | 21410 | 25953
M 14x15 | 11015 118.0+2 | 200425 | 240+3 | 340+4 | 40.0+5 | 3890 | 6240 | 7020 | 8380 | 11800 | 13960
: 19.5+108 | 130+14.5 | 1446418 |1735+22 246+29 289+3% | 8577 |13759 15479 | 18478 | 26019 | 30782

M 18x15 16.0+2 26.0+3 29.0435 | 340+4 49.0+5 59.0+6 5070 | 8170 [ 9180 | 10680 | 15200 \
e 11574145 | 188+22 210+25 246+ 29 354 +36 | 426.6+43.4 J11179 {18015 |20242 | 23549 | 33514 40159

8250

The values stipulated in the table opply 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 Standard sheet is necessary for operational reasons,
b) the strength rating 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.




BMWN
Tightening torques 11349.0
for self-locking nuts

WS
BMW N 600 02.0 Bolts and Scre

Applicable only to nuls in accordance with BMW N 113 48.0 and DIN 985.
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e —— | 1300+us 159.04145 92.0+100 12304145 G
| R
i %043 [ " 31.0¢
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931 self-tapping screw | :
1
ggg 133 Oval-head s @ 798 )
' If-tapping sc
I O v ‘ 1 ﬁggd countersunk @ 7983 | Y
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912)| 8.8 Stud bolts
Cheese-head screws @ 6912} o 333
@ | 7986 | 48 -
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Carriage bolts :
®| & 0 T @ | 427 |58
‘ 4-3 Shoulder studs =
Countersunk screws @ 7987 | 48 ouler sk .
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935 | &
/
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Summary of tightening torques
for R 60/7 ... R 100 RS in Nm (Ib.ft)

Engine Ib. ft
Cylinder head nuts (in 3 stages) 11
185

26+ 3
Big end bolts (37 - 1.5)

Clutch housing (flywheel) 74+ 3.7
Nut for valve adjusting screw 147 - 1.5
Threaded stub pipe for carburettor connection 37

Qil drain plug 22+ 3.7

Engine electrical system

Alternator armature retaining bolt 1 184 + 1.5
Spark plugs 147+ 37
Exhaust system

Star nuts for exhaust pipes 147 + 15

Clutch
Clutch housing cover 147+15

Gearbox

Attachment to engine 243
Bearing mount 14
Output flange at gearbox output shaft 4 163
Gearbox cover to gearbox housing 5.9
Nut (cotter pin) for kick starter lever ; 16.6
Oil filler plug 229
Oil drain plug 19.2

Drive shaft
Twelve- sided bolts 295

Front forks

Fork bridge clamp bolts 29.5
Damper retaining bolt at slider tube 25.8
Upper spring support 88

Qil filler plugs 6.6
Oil drain plugs 59

Steering

Cap nut for steering bearing 120 88
Slotted nut Free from play

SHZ  Addihon




n and comparison table for statutory
units of measurement

Unit symbols
old new Values
m m 1tm = 1000 mm 1km = 1000 m 1xm = 0001 mm
2
m 2 2 _ 6 2 2 - 2
sq.m m 1m? = 10° mm 1mm’ = 001 cm
m’ m 1m’ = 10°cm? 1dm’ = 0.001 m®
cum
1 | 11=1dm’
‘.rad 1rad = 1m/m ~ 57 1 = 2/180 rad
P st 1sr=1m’/m’ (1) = (s180F sr
kg kg 1kg = 1000 g 19 = 1000 mg 1t=1Mg = 1000 kg
kg/m’ | kg/m’ 1 kg/m® = 0001 kg/dm?® 1kg/dm’ = 1 kgl
kgm kgm 1 kgm = 1000 000 gmm
:ec s 1min = 60s 1h =60 mn
ps 1/s — -
rpm 1/min 1rpm = 1/min /min = 1/(60s)
m/s m/s 1m/s = 3.6 km/h
m/s? m/s?
kp N 1N = 1kgm/s? 1kp = 981N
atm 1atm = 1 kp/cm’ = 0.981 bar - 98 066.5 Pa
kpsem? | N/m?
mws Pa 1 mWS = 9806 65 Pa = 9 806.65 N/cm?
Torr bar 1 Torr = 1.333 224 mbar
mmHg 1 mmHg = 133.322 Pa = 133.322 N/m?
N/m? 2
1N/m’ = 1Pa
kp/mm? | Pa 2 _ 2
N/mm? | 1kp/mm’ = 9.81 N/mm
Y 14=1Nm 1kWh = 36 MJ 1kpm = 9.81J
P kWh 1cal = 41868 J
cal
kpm Nm 1kpm = 9.81 Nm
hp kW 1 kW = 1000 W 1W=1Nm/s = 1Jss
kpm/s Nm/s 1PS = 736 W = 75 kpm/s = 632 kcal/h
kcal/h 1 kW = 1.36 PS = 102 kpm/s = 860 kcal/h = 0.239 kcal/s
P Pas 1Pas = 1 Ns/m? 1P =0.1Pas = 1g/cms
St m?/s 1 m?/s = 1 Pas m’/kg 1St = 1cm?/s = 0.0001 m/s
de9. c 9 .Cz27315K
K K 1grd 1" K = 1K = 1° C (temperature difterence)
1mA =0001A 1kA = 1000 A
v 1V =1W/A 1mV=0001V 1MV =10%v
{1 11 1(=1V/A=1/§
M Wb.Vs [ 1wWb =vs 1M=10°wb
G T 17 = Worm? 1G=10"'T
Oe A/m 1A/m = 1 N/Wb 10e = 104z A/m
HK cd 1cd = 1107 HK 1 HK = 0.903 342 cd
sb cdrm? 1sb = 10* cd/m’
ph Ix 1ph = 10" 1x

00-0/11




Summary of tj htening t
g g g torques for

| . R 100 RS in Nm (ft.Ib)

Conversion and comparison table for statutory
units of measurement

Umit symbols
Name of unit old I new Values
Length m | m 1m = 1000 mm ) 1km = 1000 m 1um = 0001 mm
(continye il o - = o :
% Area m m’ 1m? = 10" mm’ 1mm’ = 001 cm?
Rear iy 5q.m
N Wl-1ee| drive with swinging fork o T T ) N o ) T
Wt on ingut ino Nm Ib.ft i i Fhe! = 10 g L= Bb T
Ire inai P cum
aded ring in axle housin 165 Velume — SE -
Nuts for axle housing cover 9 118 122 | | 1= 1dm’
Oil level ch a7 o e — S
ke pJSCk Plug on axle housing 7.7 13 surtace rad trad = 1m/m - 57 ! = 2/180 rad
winging foi? 2l hOusing 10 74 Angle tial G sr 1sr = 1m'/m’ (1_)" (7180)° sr -
i Vot pi spatia 3 = (7
Qil filler pyy, 3 255 188 A
Qil draip p,“;rls‘“"?gmg fork 104+ 2 74415 Mass kg kg 1kg = 1000 g 1g = 1000 mg 11=1Mg = 1000 kg
swingi — — -
ocknut for Swinging f%:kgpfi?ag‘r Screwed n but not fully tightened Density kg/m' | kg/m’ | 1kg/m’ = 0001 kg/dm’ 1kg/dm® - 1kg/|
amper r, ? pin 157 T
etaining .o SPNG sty tlug 1 16 Imbalance kgm kgm 1kgm = 1000 000 gmm
at sy N9 nuts “""EEVE-Sided] fo 00+ 20 74415 _
in r : 4
bring g{'” fork axle houging 38 -2 28+ 15 Time sec & 1 min = 60s 1h - 60 min
strut 'efaining bolts - B o
Bfakes a7 347 rps 1/s
Speed of rotation P : 1rpm = 1/min t/min = 1/(60s)
Bfake . 35+5 2584+ 37 rpm 1/min
pipe t + . E
ster
Brake Pipe 1 - CCISfJ‘nder Speed (velocity) m/s m/s 1m/s = 36km/h
rake p daliper : :
W IDDE 10 brake hose 842 59+15 Acceleration m/g’ m/s’
[ —
he“"“tvres ]8*2 58+15 Force kp N 1N = 1 kgm/s® Tkp = 981N
eel beari 9 frigy 2+3 88+22 2
Axle nut tighgar: - O MOmeny & ) atm ) tatm = 1 kp/cm’ = 0.981 bar - 98 066 5 Pa
19 10rQue (frgny oo e kp/em? | N/m° )
Qui nt wheel) Pressure mws Pa 1'm WS - 980665 Pa - 9806 65N/cm’
U!Ck-re!e“e axle (gas. iquid) Torr bar 1 Torr = 1,333 224 mbar
Axle clg nut 015 mmHg 1 mmHg = 133.322 Pa = 133.322 N/m’
Mp bolts 030 011 e | L i
022 : ;
48 25 4 Mechanical N ;;‘””‘ IN/m* = 1Pa )
17 stress p 4., 1 kp/mm® = 9.81 N/mm’
12.5 N/mm
Energy. kpm
J 1J=1Nm 1kWh = 36 MJ 1 kpm = 9.81J
work. quantity hp/s =
of hroal i kWh 1cal = 4.1868 J
Torque kpm Nm 1kpm = 9.81 Nm
hp kw 1 kW = 1000 W 1W=1Nm/s =1J/s
Power output kpm/s Nm/ 1PS = 736 W = 7S kpm/s = 632 kcal/h
) kcal/h ® | 1kW = 136PS = 102 kpm/s = BBO kcalfh = 0.239 keal/s
dynamic P Pas 1 Pas = 1 Ns/m’ 1P =01Pas = 1g/cms
Viscosity — 2
) kinetic St m’/s 1 m?/s = 1 Pas m'/kg 1S8t=1c¢cm?/s = 00001 m*/s
deg ;
T c 9 C=27315K
Emperature :i‘ K 1grd1 K = 1K =1 C (temperature difference)
Electric current A A 1mA = 0.001A 1kA = 1000 A
Electric voltage v v 1V =1W/A 1mV =0001V 1MV = 10°V
Electric resistance () () 10 =1V/A=1/8
Magnetic flux M Wb, Vs | 1Wb=Vs 1M =10 "wb
srmaen e,
’lﬂagﬂellc flux density G T 1T = Wb/m? 1G=10"°T
Magnetic field strength 0e A/m 1A/m = 1 N/Wb 10e =104z A/m
Light intensity HK cd 1cd = 1107 HK 1 HK = 0903 342 cd
I _‘I'immatmn density sb cd/m’ 1sb - 10* cd/m’
||llim|na||nn un:nsw!y - L ph 1% 1ph = 10% Ix

382 Addimian
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Determining oil consumption

Oil consumption can be measured after the motorcycle has covered a distance of approximately 7 500
km (5 000 miles). This distance is necessary for oil consumption to stabilize.

The engine must not exhibit any oil leaks.

Drain the engine oil at normal operating temperature.

Renew the filter element.

Add fresh oil to the engine

Run the motorcycle under normal operating conditions until the oil level has dropped to the lower mark
on the dipstick. (Difference between MIN and MAX marks =0.85 | (1.2 Imp. pints/0.89 US quart).
Consumption can also be determined by draining off the oil.)

Measurement over a distance of 500 - 1 000 km (app. 300 - 600 miles) is always inaccurate, since
experience has shown that the first half-liter of oil tends to be consumed more quickly.

Qil consumption should not exceed 0.1 17100 km (app. 350 Imp. miles/pint, app. 590 US miles/quart).

Possible causes of excessive oil consumption

1. Running-in not yet completed

2. Leakage past valve guides

3. Consequences of piston seizure

4. Piston rings installed incorrectly, broken or worn

5. Excessive running clearance between valve stems and valve guides.

Determining fuel consumption in accordance with German DIN 70030 standard test method

The carburettor and ignition setting’ ) of the motorcycle must be to standard specification

The tire sizes must be as stated in the motorcycle's registration documents.

Tire pressures must be corrected if necessary to the specified values.

The brakes must be fully released.

The engine should have covered at least 7 500 km (5 000 miles), and be at normal operating
temperature.

During fuel consumption measurement, the motorcycle should carry a weight haltway between its
unladen weight and its gross weight limit.

Road speed over the entire test course should be as uniform as possible, and three-quarters of the top
speed of which the motorcycle is capable.

The test speed should not, however, exceed 110/km/h (68 mile/h).

The test course should be as flat as possible and dry: a distance of app. 10 km (6 miles) should be
covered in each direction. Uphill and downhill gradients not exceeding 1.5% (I in 67) are acceptable.
Air temperature should be between +10 and +30° C (+50 and +86° F), and wind velocity should not
exceed 3 m (9.85 ft) /s.

The engine should be supplied with a standard commercially-available grade of fuel (in accordance
with the maufacturer's requirements).

Fuel consumption can be determined with a commercial meter or by applying the follwing formula; an
allowance of 10% should be added for unfavorable circumstances.

Fuel consumed x 100

Distance in km

= Fuel consumption by standard test method in I/100 km

(Conversion: 282.47

=Fuel consumption in Imperial mile/gal
Fuel consumption in 11100 km

235.2

= Fuel consumption in US mile/gal)
Fuel consumption in 1/100 km

see Specifications

382 Admton
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Engine oil viscosity chart
(Oil grades for use at various outside
temperatures)

[ SAE 20
J I SAE 30
! 3 [ SAE 40 N
-30 =20 -10 0 10 20 30 40 500 e
4 1 ] } il il } ' 1
C - = — e, = — = =)
T T 1 T T T T T T 1 T
_Iuo y 0 | 20 10 60 80 100 1200 F
| : [ SAE 20W 50 |
! ! [ SAE 20W 40
i SAE 15W 50 |
i SAE 15W 40 |
SAE 10W 50
SAE 10W 40 |
SAE 10w 30 ]

Use only HD engine oil of APl SE or SF specifications;
it should be of reputable make and suitable for use in four- stroke spark-ignition engines.

182 Additon 00- 0/1 5
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10 Annular passago for mamn baaring and pressure

roliat vatve (11)

11 Pressure rebe! valve (opens above 5 bar pres-
sure)

12 Front man bearing shell with outlet passages
to nght (13) and lef (14) cylinder heads

13 Passage to nght cyfinder head (to lubricate
rocker pivols and valve slems)

14 Passage 1o lef cylinder head (to lubncate

rocker prvots and valve stems)
15 Passago (dnilway in cranksha®t to laft big end

Engine oil circuit

beanng
16 Passage to ol prossure swilch and rear main

bearing

17 Passage (Griltway) i crankshalt 10 nght beg
end bearing

18 Oi prossure switch

19 Raturn flow of od through pushrod tubes 1o od
sump

20 Crankcase breather valve

21 Settling area for crankCase breather

22 Raturn passage 1 5 mm cia to sattiing area

Key:

1 Qi intake head in o1l sump
2 Fiser passage 1o oil pump

3 Eaton ol pump

4 Distrbution passage pressure $ide. 10 MiCro-

titer
Qi tiltration from the outside 1nwards through

fiter elemant (if oil cooler is installed. ol
passes through it after leawing fhiter)

o

6 Bypass valve to ensure direct oil flow il filter 15
blocked
7 Main pressure passage
8 Annuylar passage in camshalt llange (2 5 mm
dia hole to lubricate camshatt)
9 Pressure passage to main bearing cap (lubnca-
R 80/7 - R 100 RS (1 80) 00-0/17

non of front crankshaft man bearing)

1m2  Aamtor




Fixed fork tube with damper

higher damping rate

Ring for damper

Threaded ring
Ring for

Fork spring
Stop bushing
Seeger circlip
Ring plate
Spring bearing

1
2
3
4
5
6
7
8

31-0/10

3142009 Measuring telescopic forks

Remove (install) telescopic forks - 31 42 100.
Strip down telescopic forks — 31 42 103

In particular when the forks have been damaged.‘lt IS
important to examine the lower fork guide and the fixed
and slider tubes carefully for possible cracks.

Lay both the ends of the removed fixed tubes in Vee
guidesor hold in a center cradle to test for straightness.

See Specifications for relevant measurements.

Warning: bent slider tubes must not be re-aligned;

there is a risk of fatigue fracture. " m

To check the lower fork guide, insert two new slider
tubes (test length when installed measured from upper.
edge of support tube to machined face on lower 1otg<
guide=161 mm [6.34 in]).

Lay two BMW No. 31 4 620 measuring rules over the
ends of the slider tubes and check for straightness.

Test the siider tubes for parallelity with a slide gauge.

eck that the fork guide tube is flush with the slider
UDES. and mount the upper fork bridge. First, screw the
SPring moynt (1) into the fork guide tube, then the cap
NUE(2). 1t shoulg be easy to screw the centering collar
Into the fork bridge.

17
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