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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.
The group system was taken from our Flat Rate Catalog.

Taking our page numbering system as an example, 33—10/2 means:

33 main group

—10 subgroup :
/ 2 consecutively numbered page in subgroup

The special tools required for proper repairs are listedin Service_lnfqrma_tion Bullnetin No. 6/76
(419 R) of Service Promotion, Group Equipment. Their application is described in texts

accompanying the illustrations.

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 addi?i(‘ms. A She.et marl‘<ed "alterati.on”
at the bottom 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 regulary in our

Service Information Bulletins, We recommend that you use the microfilmed parts catalogs

as a further source of information-

BMW MOTORRAD GMBH
Service Division

i ions he written consent of
All |ations or reproductions, even extractions, only with the

rights reserved. Reprints, trans
the publisher.
Subject to printed errors and engineeé’! e
Publisher: BMW Motorrad GmbH Munic

eermg changes.

Printed in Western Germany
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Tightening Torques BMW N
113 49.0

for self-locking hexagon nuts

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

gurface condition: Phosphate treated or galvanized bolts/screws, galvanized or unwaxed nuts.

Lubricated condition: either non-lubricated or lubricated with light coat of oil.

d bolts/screws or nuts the tightening torque must be =~ 30% less than value given in

For cadmium plate
factor of bolt material is the same.

table when utilization
urface or lubricated condition of threads is different, property class of bolt/screw s

Not applicable whens
. in conjunction with expansion bolts/screws.

less than 8.8 (€-9- 6.9)
s will have to be determined separately.

In such cases value
Tightening Torque Ma (kpm)

Nuts acc. to BMW N 113 48.0 Nuts acc. to DIN 985
Property Class Property Class
8 10 12

],0+0'1 ]’3+0,2 ]’6+0,2
2,5+02 3,3+03 3,9+04
4’7 +0,5 6'4+0,7 7'7 +0,8

7,8+08 10,9+ 12,6415

12,7+ 17,0+2 210+

19,5+2 26,0+3 31,0+

26,0%3 36,04

d forces PV (kp): corresponding with different property classes, are shown in "Tightening

; o]
pertinent prg preload Forees table of BMW N 600 02.0.
an
Torques shall g.ipply to bolts/scrfews or nuts having the above mentioned properties.
values 9iveé" cluding tolerances will only be given on layout or assembly drawings if

Tighteﬂing 0 g value deviatind from standards,
s e : . ;
operation ccted to high dynamic loads will have their tightening torque value determined

Bolts/screws ©
culd




BMW N 600 02.0

Tightening Torques and Preload Forces

Applicable only to bolts/screws according to DIN 912, 931, 933, 960, 961, 6912 and nuts having a nut
height of 0.8 x d according to DIN 934 and exclusively for u tot. = 0.14,

(Phosphate treated bolts/screws, nuts without final treatment or galvanized. Lubricated condition: either
non-lubricated or lubricated with oil.)

For cadmium plated bolts/screws or nuts (u tot. = 0.08 to 0. 09) the tightening torque must be = 30% less
than value given in table when utilization factor of bolt material is the same.

Not applicable when a different surface orlubricated condition of the threads is used of if there is a devi-
ation in nut height. In such cases values will have to be determined separately.

Not applicable to bolts/screws with expansion shanks, self-locking screws or screws used to hold parts
made of different materials.

Utilization factor of a bolt/screw with standard metric threads:

| 5red =009 902 |

Tightening Torque MA (kpm) Preload force Py (kp)
Property Class acc. to DIN 267 Property Class acc. to DIN 267
Threads | 56 | 68 | 69| 88| 109] 129 | 56 | 68 | 69 | 88 | 109 | 129
M6 | 0,470 0,6+ 0,701 0,901 12402 15+92 | 425 | 600 | 685 | 855| 1210| 1440
M8 | 1,010 1,6%02 1802 99+02 30+03 36+04 | 740 | 1190 | 1330 | 1570| 2170| 2630
M10 | 2,002 32704 3 6+04 43+05 60707 73+08 | 1160 | 1880 | 2090 | 2500, 3480| 4200
M 8x] [ 1,070 1,0102] 1,8+02 22+07 30403 36+04 | 740 | 1190 | 1330 | 1610| 2200| 2670
M10x1,25 | 2,002 3,2+04 3 6704 4305 60+077,3+08 | 1160 | 1900 | 2120 | 2520| 3530| 4250
M12x—i—55 3.4+04| 5,404 ¢ 1+07 7940810341 12,015 | 1720 | 2710 | 3070 | 3610| 5100| 6090
M1215 13404 5,4+04 61+07 72+08103+1 12,0115 | 1690 | 2670 | 3030 | 3570| 5040| 6000
M14x15 | 54+9¢ 86+ |98+ [11515160+2 200+ | 2330 | 3720 | 4180 | 5030| 6970| 8510
TM16x15 1837 [13,519155%19180+2 250+ (30,04 | 3240 | 5190 | 5840 | e920| 9710| 11770
M18x1,5 [11,0719180%2 20029240+ !340+4 4005 3890 | 6240 7020 | s3s0 11_80{)'ﬁ136_9
M20x15 [16,0+2 [26,0+229,0+2534,0+ [490+5 [59,0*¢ | 5070 | 8170 | 9180 | 10680 | 15200| 18250

Values given in this table shall apply to bolts/screws or nuts having the above mentioned properties.
Tightening torque values including tolerances will only be given on layout or assembly drawings if

a) operations require a value deviating from standards,
b) or property class of bolt/screw and nut is not known.

Important! All deviations from this table are pointed out in the "Specifications”.

Conversions: 1 mkp x 7.233 = tightening torque in ft. Ibs.
1 kp x 2.2046 = preload force in Ibs.
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INTRODUCTION

‘ This repair manual will help to make sure that all of the most important service and repair procedures are
performed correctly. When used everyday by shop foremen and mechanics it will supplement the practical and
theoratical knowledge acquired in our service training school. This will even further improve the quality of service.

This manual has a chronological layout according to the 00 to 99 group system applied in flat rate catalogs.
Example of page numbering system:
33-10/2
L] — = = 1
I_MW ‘ |Subgroup| | Consecutively Numbered Page in Subgroup |

Specifications are provided at the beginning of each main group.

The special tools required for proper repairs are listed in Service Information Bulletins under the service
promotion group on equipment, together with supplements. Their application is described in texts and shown in

illustrations.

Each job text always describes the removal procedures. There are appropriate installation notes when installation
cannot be completed in reverse sequencye-

i Supplements for this repair manual will consist of alterations and additions. Sheets marked “alteration replace
. old sheets. Sheets marked “addition” are new and must be filed according to page number.

If a job number is used twice, because of engineering changes, the second repair procedures with the
same number will be printed on colored paper and must be filed as an addition.

ublished in service information bulletins if necessary. They will, of course, be

Repair i i ill also be ; e
palr instructions will also b6 p ir manual. We also recommend using the spare part microfilm for

included in the next edition of the repa
additional help.

BMW Motorrad GmbH + Co.
Service Division

|ations or reproductions, 6ven extractions, require written consent of the publishers.
Si

All rights reserved. Reprints. tranineering changes-
Subject to printed errors and 619 + Co.
Publishers: BMW Motorrad G

‘ Printed in Western Germany
- 00-0/3
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Determining oil consumption

Wait until about 7500 km (5000 miles) have been covered before measuring oil consumption.

This distance is needed for oil consumption to settle down to a steady figure.

There must be no engine oil leaks.

Drain the engine oil while at normal operating temperature.

Drain the ail cooler.

Renew the filter element.

Fill the engine with fresh oil to the correct level.

Ride the machine under normal operating conditions until the oil level drops to the lower mark on the dipstick. Measurement after covering
only 500 - 1000 km (300 — 600 miles) is never accurate, since experience has shown that the first half-liter of oil (about 3/4 pint) is
consumed more rapidly than the remainder. '

The permissible oil consumption figure is up to 0.1 liter per 100 km (350 miles per Imp. pint, 590 miles per US quart).

Possible causes of excessive engine oil consumption:

. Running-in is not yet complete

. Leaks past valve guides

. Score marks resulting from piston seizure

. Piston rings incorrectly installed, broken or worn

. Too much clearance between valve stems and guides.

g oW =

Determining fuel consumption by the DIN (German Industrial Standard) 70030 test method

The machine’s carburetor and ignition settings' must be to standard specification.

The tire sizes must be as stated in the 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 7500 km (5000 miles) and be at normal operating temperature.

During fuel consumption testing the motorcycle should carry a weight halfway between the gross weight limit and the unladen weight,
Speed over the entire test route should be as uniform as possible, and three-quarters of the machine’s top speed.

However, the test speed must not exceed 110 km/h (6§ mile/h).

The test route should be as flat and dry as possible and 10 km (6.3 miles) in length. It should be traversed in both directions. Uphill and
downhill gradients of up to 1.5% (1 in 67) are permissible.

The air temperature should be between +10° C (50° F) and +30° C (86° F), and the wind velocity not more than 3 m (9.851ft) / 5.
The machine is to run on a brand-name grade of fuel in accordance with the manufacturer's specification.

The fuel consumption should be determined with a commercially available meter or by means of the following formula, adding 10% for

unfavorable circumstances.

Fuel consuymed x 100 ;
e = fuel consumption in 1100 km

Distance covered in km

Note: Fuel consumption in Imperial miles per gallon = 282.47

Gonsumption in 17100 km

Fuel consumption in US miles per gallon = 235.2

Consumption in liters/100 km

00-0/6 5.80 Addition



BMW N 60062.0 Bolts and Screws
' o e Head DIN  ptrength - Head DIN Ltrenglh
Description shape | No. |8 Description shape | No, |rating
Countersunk
33; 8.8 self-tapping screws @ 7982 | )
960 :(10.9 Oval-head o
Hexagon bolts O 961 ({12.9 self-tapping screws @ 7981 | )
70614 Oval-head countersunk @ 7983 | 1)
561 | 88 self-tapping screws
D | 8|zq o
Cheese-head screws 9121] 8.8 83
. - 6
© | gifhos Stud bolts g8 | 88
939
Button-headed screws @ 7986 | 4.8 940
Carriage bolts 603 gg gg 2) 4
: 4'8 Threaded pins @ 553
. c ) @D | 63|33 L 438 | 4.8
ountersunk screws @ —-— g'g Shoulder studs @ 427 | 58
@ 920 5..6‘ Winged screws ':O:’ 316 | 4.6
Oval-head screws 921 383 4.6
@ 7985 | 4.8 Screw plugs @ 910 561
4.8 7604 |
Oval-head countersunk @ 91 | 88 .
screws Hollow screws 7623 | 4 8
| €D | 7988 | 48 71436
Cheese-head
ol i scrows @ | 791 | Cap screws O | 3871 |56
i"e?ﬁg:ging ccrows O 76| Slotted plugs @ | 71022 | 5.69
Nuts
Stren L DIN  ptrengtd
Description shape Ell:l D:afinggm Description shape | No. rting
]| 557 |52
‘ 439 _5)”‘ Square nuts Q' 562 WD_2
8 986 | 8¢
- 785 104) Cap nuts - 1587 6—)2
934 | 3
Hexagon nuts 70851
Slotted nuts 6GHY
936 %g 70852
3870
70615 |8/104 Screw caps E@ 7606 [P~
70616 |[6G/8G4)
935 8/10 Knurled nuts é 466 5-2
Castellated nuts @ 937 ls/sG e 467
. all collar nuts
Wing nuts @ 315 |GTS Flat collar nuts El' 74361 |8/10
'} Case hardened steel, tempered file-hard, depth of case 0.1 ... 0.2 mm (0.004 ... 0.008")
) uptoM10: 4.8, fromMI12: 4.6
) uptoM 4: 5-2, fromM 5: 8and10 o
4 The stipulated strength characteristics deviate from the DIN specification
5) uptoM 8: 4D-2, for M 10: 55-2

5.82 Addition 00-0/7



10. Annular passage crankshaft main bearing and pressure relief valve
11. Pessure relief valve (opens above 5 bars)
12. Front big end bearing shell with outlets to right (13) and left (14)
Cylinder heads
13. Passage to right Cylinder head for rocker bearing and valve
stem lubrication)
14. Passage to left Cylinder head (for rocker bearing and valve
stem lubrication)
15. Passage (bore) in crankshaft to left big end bearing
16. Passage to oil pressure switch and rear main bearing
17. Passage (bore) in crankshaft to right big end bearing
18. Qil pressure switch
19. Return Oil flow through pushrod tubes to sump
20. Crankcase breather
21. Settling chamber for crankcase breather
22. Return bore in settling chamber, 1,5 mm dia

® Engine oil - circuit diagram

aN

Key to engine oil
Circuit diagram

. Oil Suction head in sump

. Risor Passage to oil pump

. Eaton System oil pump ) -

. Pressure passage distributor to n_'ncropll f_llter .

. Qilfilter ~ oil passage from out side o inside through filter
element (and thence through oil coc_;le_ if |n~stalled)

By pass valve — direct oil passage if filler is blocked

. Main pressure passage

. Annular passage in camshaft flgnge -

. Pressure passage to main bearing caps (lubrication of front

Crankshaft main bearing)

N =

©®~No®

00-0/8
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5.82 Alteration

Tightening Torque Survey

forR65and R65LS

Engine
Cylinder head nuts (in 3 steps: 15/25/35 Nm)
Connecting rod bolts

. Clutch housing (flyheel)

Nut for valve adjusting screw
Adapter for carburetor connection

Qil drain plug

Engine Electrical Equipment

Alternator rotor mounting screw
Spark plugs
Starter mounting bolts

Exhaust system
Spider nuts for exhaust pipes

Clutch
Clutch housing cover

Manual Transmission

Connection on engine

Connection on console. .
Output flange to transmission output shaft

Transmission cover to {ransmission case
Nut (wedge bolt) on kick starter lever

Qil filler plug
Qil drain bolt

Propeller Shaft
Twelve-sided head bolts

Front Wheel Fork

Fork bridge mounting bolts '
Absorberg mounting bolts in slide tube

Plug
Oil filler bolts
Oil drain bolts

Steering

Plug
Round nut

35+4
50+ 2
100 +5
20+ 2
50

30+5

25+ 2
20+ 5
475

200 + 20
20+ 2

33
19
221.5

22,5
31
26

40

40+5
35+5
80 + 10

80 + 10
no play

00-0/9
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Tightening Torque Survey
forR65and R65 LS

Continued:

Rear Wheel Drive with Swinging Arm

Nut on drive pinion

Threaded ring in final drive housing cover
Nuts for final drive housing cover

Oil level inspection plug on final drive housing
Oil drain plug on final drive housing

Shaft bolt of rear wheel swinging arm
Lock nut for swinging arm shaft bolt

Oil filler plug on rear wheel swinging arm
QOil drain plug on rear wheel swinging arm
Shock absorber rod to spring strut eye
Mounting nuts (twelve sided) for final drive
housing to rear wheel swinging arm
Spring strut mounting bolts

Brakes

Brake line to brake master cylinder
Brake line to brake caliper
Brake line to brake hose

Wheels and Tires

Friction torque of wheel bearings with front wheel axie nuts
tightened to specified torque

Stub axle nuts

Axle bolts

Nm

165
118
17.7
10
255
10+ 2
100 + 20
finger tight
15.7
38+2

47
35+5

8+2
8+2
12+ 3

0.15...0.30
48
17

5.82 Alteration



Standard Units of Measurement

Unit symbols Relati
Measurement old New elations .
Length m m 1 m = 1000 mm 1 km = 1000 m 1 um =0,001 mm
2
m m? 1m? =10° mm? 1 mm? = 0,01 cm?
Area am
3
m m? 1m? =108 cm? 1dm?® = 0,001 m®
Volume cbm
I I 11=1dm?
Ancl plain ° ° rad 1rad=1m/m=57° 1°=n/180 rad
ngle
solid °)? sr 1sr=1m?/m? (1°) = (7180)2 sr
Mass kg kg 1kg=1000g 1g=1000mg 1t=1Mg= 1000 kg
Density ka/m®>  |ke/m® | 1 kg/m? = 0,001 kg/dm> 1 kg/dm? = 1 kg/I
Imbalance kgm kgm 1 kgm = 1000 0600 gmm
Time sec s 1min=60s 1 h = 60 min
S
Ufsec | 1/s 1 U/min = 1/mi 1/min = 1/(60s)
Speed U/min 1/min min min
Velocity m/s m/s 1 m/s = 3,6 km/h
Acceleration m/s? m/s?
Force kp N 1N = 1 kgm/s? 1kp=981N
at 1 at = 1 kp/cm? = 0,981 bar = 98 066,5 Pa
Pressure kp/cm? | N/m?
(gas, liquid) mwWs Pa 1 m WS = 9 806,65 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* | 9 N/m? =1Pa
Mechanical load kp/mm? | Pa 1 kp/mm? = 9,81 N/mm?
N/mm?
Fnergy, Work, kem | 14=1Nm 1 kWh = 3,6 MJ 1 kpm = 9,81
eat value “Plh kWh | 1cal=4,1868
ca
Torque kpm Nm 1 kpm = 9,81 Nm
hp kW 1 kW =1000W 1TW=1Nm/s=1J/s
Power kpm/s Nm/s 1hp =736 W =75kpm/s = 632 kcal/h
keal/h 1 kW = 1,36 PS = 102 kpm/s = 860 kcal/h = 0,239 kcal/s
) dynamic P Pas 1 Pas = 1 Ns/m? 1P=0,1Pas=1g/ems
Viscosity
kinematic St m?/s 1m?/s=1Pasm?/kg 1 St=1cm?/s = 0,0001 m?/s
T deg. |°¢ 0°C2273,15 K
emperature QE K 1deg.= 1° K = 1 K = 1° C (temperature difference)
Electric current A A 1mA=0,001A 1 kA =1Q00 A
Electric voltage \ \ 1V =1W/A 1mV=0,001V 1MV =10V
Electric resistance Q Q 1Q2=1V/A=1/S
Magnetic flux M Wb, Vs | TWb=1Vs 1M=10"%wb
Magnetic flux density G T 1T =Wb/m? 16=10"*T
Magnetic field strength Oe Alm 1 A/m =1 N/Wb 10 e = 10%/47 A/m
Luminous intensity HK cd 1cd = 1,107 HK 1 HK = 0,803 342 cd
Luminance sb cdim? | 1sb=10% cd/m?
Density of light ph Ix 1 ph = 10* Ix

5.82 Addition
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Determining Engine Oil Consumption

Oil consumption measurements can be after motorcycle has been riden about 7.500 km (5.000 miles).
' This distance is required before the oil consumption will be steady.

Engine must not leak oil.

Drain engine oil at operating temperature.

Replace the filter cartridge.

Fill engine with new oil.
Ride motorcycle under normal conditions until oil level has dropped to lower mark on oil dipstick.

Difference between MIN and MAX marks = 0.85 liter.
If necessary determine oil consumption by measuring consumed volume by weight.

Permissible oil consumption: 0.1 Itr./100 km.

Possible Causes for Excessive Oil Consumption:

1. Breaking-in process not concluded.
2. Valve guides leak.

3. Pistons seized.

4. Piston rings installed wrong, broken or worn.

5. Excessive play between valve stem and valve guide.

Determining Fuel Consumption acc. DIN 70030

. Engine tuning and ignition timing') of motorcycle must conform with standard version.
Tire size must agree with data in vehigl.e’s registration papers.
Correct tire inflation pressure as specified.

Brakes released completely. .
Engine operated at least 7.500 km (5.000 miles) and at operating temperature.

For fuel consumption test motorcycle weight must be half that between maximum total weight and

curbweight.
The speed must be kept as constantly as possible and about
entire test stretch.

Testing speed, however, should not exceed 110 km/h. -
The test stretch chosen should have a level as possible surface, be dry and about 10 km long, which

must be driven in both directions.

Uphill and downhill gradients up to 1.5 % are permissible. ) . _
The air temperature must be between +10 and +30°C and the wind velocity may be maximum

3 meters per second. . . in ol
The motorcycle tank must be filed with commercial brand name gasoline as called for in plant

specifications.

%,ths of the maximum speed over the

. The fuel consumption is measured with a standard tester or by the following formula, whereby 10 % is

added to cover any unfavorable conditions.

Consumed fuel X 100 _ normal fuel consumption
Driven km

') See Specifications
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5.82 Aiteration

Engine Oil Viscosity Diagram
Depending on Outside Temperature
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Application:

Brand name, heavy duty oil of API Classification SE or SF for internal combustion engines.
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