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INTRODUCTION

This workshop manual is intended to assist you in performing all the necessary repair and maintenance work on
the motorcyele correctly. It should be made available to workshop 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 is 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 numbering system:

a3 - 10/ 2
; = i T - |
Main group | | Sub-group | | Pagenumber within sub-group |

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 1680 (143 R) andits supplements. Use of the special tools for the
various operations is 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 is not possible, a note is provided.

Supplements to this manual include additions and alternations. A sheet marked "*Alteration” is a substitute for an
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.

If technical modifications make it 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 automa-
lically 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 rights reserved, Not o be repraduced, ranslated or duplicated wholly or in part without written permission,
Subject to technical modiications: errors and amissions exceplad.
Published by BMW Matorrad GmbH + Co,

Printed in Western Germany
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Tightening Torques

for self-locking hexagon nuts

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

BMW N
113 49.0

Surface condition: Phosphate treated or galvanized bolts/screws, galvanized or unwaxed nuts,
Lubricated condition: either non-lubricated or lubricated with light coat of oil.

For cadmium plated bolts/screws or nuts the tightening torque must be = 30% less than value given in
table when utilization factor of bolt material is the same.

Notapplicable when surface or lubricated condition of threads is different, property class of bolt/screw is
less than B.8 (e.qg. 6.9), in conjunction with expansion bolts/screws.

In such cases values will have to be determined separately.

e . —— — — —
Tightening Torque Mg
Threads Muts acc. to BMW N 113 48.0 Muts acc. to DIN 985
Property Class Property Class
| 8 10 12 l 8 10 12
M6 1,140 1,502 1,8+02 ] 0+0. 13402 ] 6402
M8
M8« 2.5+03 3,4+04 4,005 2.5+0.2 3.3+03 3,9+0.4
M10 i
M10x1.25 4,9+05 6,8+08 8,0+09 47405 6 4407 7,7+08
M2 |
M12x15 g,1+09 11,4413 13,5415 7,8+08 10,9+ 12,6415
M 14
M14x15 13,0+14 18,0+ 22,042 127415 17,0+2 21,0+2
M 16
M16x15 22 5+2 28,0+3 33,0+4 19,5+2 26,0+3 31 0+4
M 18
M18x15 | %707 38,0+ 44,0+ 26,0+3 36,0+ 42,0+
h‘ N— e — :

Pertinent preload forces Pv (kp), corresponding with different property classes, are shown in "Tightening

Torques and Preload Forces" table of BMW N 600 02.0.

"'-"rrElIUES 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
Operations require a value deviating from standards.

Bolts/screws or nuts subjected to high dynamic loads will have their tightening torque value determined
by exact calculations and tests.

Conversion:
1 kpm x 7.233 = tightening torque in ft. |bs.




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 (w 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.

Mot applicable when a different surface or lubricated 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:

Fred = 009 - 9g2

Tightening Torque Mga (kpm) Preload force Py (kp)
Property Class acc. to DIN 267 Property Class acc. to DIN 267

I |
Threads 5.6 6.8 6.9 8.8 10,9 | 129 3.6 6.8 I 6.9 8.8 10.9 12.9
M & 0,4+0.1] 0,6+01] 0,7+01] 0,9+01] 1 2+ ) 502 425 &00 685 835 1210 1440 I

| N . .
M8 (Al 1,:5+“-"”| 1,802 224020 30+031 36%04 1 740 | 1190 | 1330 1570 2170 2630

M10 | 2,0+07 32104 36404 43405 6,017 73498 | 1160 | 1880 | 2090 | 2500| 3480| 4200

S ——— —— = e l
M 8x1 1,0+01)1,0+02 1,8+02 22+02 30+03| 34+04 | 740 | 1190 | 1330 | 1610 2200| 2670

—

——

M10x1,25 | 2,002 3,2+04 3,6+04 43+05 6,0+0773+08 | 1160 | 1900 | 2120 | 2520 3530| 4250

—rrrm | e—— - —————

M12x1,25 | 3,404] 5,4+0¢] 61+071 72408103+ 12,0415 | 1720 | 2710 | 3070 | 3610| 51000 6090

M12x1,5 | 3,4+04| 54404 61407 7,2+9810,3+1 12,05 | 1690 | 2670 | 3030 | 3570| 5040 6000

| M14a5 |54%94 86+ |98+ 1159151602 (20,0+2 | 2330 | 3720 | 4180 | 5030| 6970 8510
| Misx15 |83+ 1357515,5+1918,0%2 125042 300+ | 3240 | 5190 | 5840 | e920( 9710) 11770

M18x15 N1.0+15180+2 izu,'uiﬁ-ﬂ';?si,ﬁ: 340+ 40,05 | 3890 | &240 | 7020 | 8380| 11800 13940
M20x15 [16,0+2 26,0+ 5070 | 8170 | 9180 | 10680! 15200| 18250

29,0+3534,0+ [49,0+% 59,06

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.
1kpx 2.2046 = preload force in |bs.




BMW M 400 02.0

Bolts and Screws

931 Countersunk :
933|| a8 self-tapping screws )
?6{} 'I':l'.;'I b GVﬂi-hEﬂd 1 1
Hexagon bolts O 941 1(12.9 self-topping screws @ Tk )
70614 Oval-head countersunk @ 7983 | 1
561 188 jp——m——— -
4.8 833
@ 84 | g'g
d Cheese-head screws e
© | gaflios | | Srdbor ~ | 8 |88
| Button-headed screws @ 7986 | 4.8
Carriage bolts 603 gg _
. E % Threoded pins
Countersunk screws @ i E:B R R
@ 7087 | 48 Shoulder studs
g8
@ 920 5 4 Winged screws.
Oval-head screws 721 [ ‘ I
@ 7985 | 48 Screw plugs
G"u"ﬂLhEud countersunk @ | 21 gg e ey
- e @ ?E;EE-E- 4 E,. Hollow screws
Cheese-head Tt
self—iupping SCrews @ 7971 ')
Hexagon
5Erfrtﬂpping SCrEews O 7976 i 1]
Nuts
tren : M
' =3 557
439 1 ) Square nuts @' 542 WD-2
8 | qe
985 . 986 | 8
= 104) Cap nuts Cj 1587 6—]2
Hexagon nuts ] 417
K9y A 70851 4
Slotted nuts : 6GY)
936 -:153% " 70852
3870
70615 lanos Screw caps 7606 1502
70616 |5GaGy)
o led nuts 466
Castell 935 | 810 il EE 5-2
as i ated nuts @ 937 lksiaG il 467
: Ball collar nuts ey
Wing nuts G:') 315 |GTS Flat collar nuts D 74361 1810

= B2 Adgdion

') Cose hardened steel, tempered file-hard
) uptoM10: 48, fromMI12: 4.6
YuptoM 4. 5-2, fremM 5: Band 10
| The stipulated strength charocteristics deviate from the DIN specification
) uptoM 8: 4D-2, for M 10: 55-2

. depth of cose 0.1 ...0.2 mm (0.004 ... 0.0087)

00-0/7



B2 Algranon

Summary of tightening torques for
R 45-R 65 LS in Nm (Ib. ft)

Engine

Cylinder head nuts (in three stages: 15/25/35 Nm)

Big end bolts
Clutch housing (flywheel)
Nut for valve adjusting screw

Threaded stub pipe for carburettor connection

Oil drain plug

Engine electrical system
Armature retaining bolt
Spark plugs

Starter retaining bolts
Exhaust system

Star nuts for exhaust pipes

Clutch
Clutch housing cover

Gearbox

Attachment to engine

Bearing mount

Output flange at gearbox output shaft
Gearbox cover to gearbox housing
Nut for kick starter lever (taper screw)
Qil filler plug

Qil drain plug

Drive shaft
Twelve-sided bolt

Front forks

Fork bridge clamp bolts
Retaining bolt for damper at slider tube

Screw end plug
Qil filler plugs
Qil drain plugs

Steering

Cap screw
Threaded ring

Nm

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

30+ 5

2512
20+ 5
47.5

200+ 20

20+ 2

33
19
221.5

22.5
31
26

40

40+ 5
355

80 + 10

80 + 10
Free from play

Ib.ft

26 + 3
37+14
74+ 3.7
14.7 £ 1.5
37

22 + 3.7

184 £ 1.5
14.7 + 3.7
35

147 + 15

147 +1.5

24.3
14

163

5.9
16.6
22.9
19.2

29.5

29.5 + 3.7
258+ 3.7

59+ 7.5
6.6
5.9

59+ 7.5

00-0/9
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Summary of tightening torques for
R 45-R 65 LS in Nm (lb. ft)

(continued)

Rear axle drive with swinging arm

Nut on input pinion

Ring nut in axle housing

Muts for axle housing cover

Qil level check plug on axle housing
Qil drain plug on axle housing
Swinging arm pivot pin

Locknut for swinging arm pivot pin
Swinging arm oil filler plug

Swinging arm oil drain plug

Shock absorber rod at spring strut lug
Retaining bolts (twelve-sided) for axle housing
at swinging arm

Retaining bolts for spring struts

Brakes

Brake pipe to master cylinder
Brake pipe to brake caliper
Brake pipe to brake hose

Wheels and tires

Wheel bearing friction moment at specified axle nut

tightening torque (front wheel)
Muts for quick-release axle
Axle clamping bolts

Nm Ib. ft
165 122
118 87
17.7 13
10 7.4
25.5 18.8
10+ 2 f4+15
100 + 20 4+ 15

Screwed in but not
fully tightened

15.7 11.6

3B+ 2 28 1.5

47 35

a5+ 5 26 + 3.7
8+ 2 59+ 1.5
B+2 59 4+1.5

12+ 3 BB+22

0.15...030 0.11...022
48 35
17 12.5

5 B2

Altaration



Conversion and comparison
table for statutory units of measurement

Unit symbols
Mame of unit old new Values
Length m m 1 m = 1000 mm 1 km = 1000 m 1 pm =0,001 mm
m? 2 2 _qmb 2 ? 2
m Tm* =10" mm 1mm*® =001 cm
Area qm
3
m m* 1m? = 10% em? 1 dm® = 0,001 m?
Volume cbm
| I 11=1dm?
surface | ° ® rad 1rad=1m/m=57" 1% = 7/180 rad
Angle -
spatial (%12 5¢ 1sr=1m?/m? (173 = (m180)7 sr
Mass kg kq 1kg=1000¢g 1 g= 1000 mg 11=1Mg= 1000 kg
Density kg/m® | kg/m® | 1 ka/m® = 0,001 kg/dm’ 1 kg/dm?® = 1 kg/|
Imbalance kgrm kgm 1 kgm = 1000 000 gmm
Time i 5 1 min =60 s 1 h = 60 min
5
- rps /s rprm = 1/min 1/min = 1/(60s
Speed of rotation pm i P (60s)
Speed (velocity) m/s m/s 1 mfs =36 km/h
Acceleration m/s* m/s*
Force kp N 1N =1kgm/fs? 1kp=981N
at 1at =1 kpfem® = 0,981 bar = 98 0665 Pa
Pressure kplem® | N/m?
(gas, liquid) mWS Pa 1 m WS = 8 806,65 Pa = 9 B06,65 N/em?
Torr bar 1 Torr = 1,333 224 mbar
mmHg 1 mmHg = 133,322 Pa = 133,322 N/m?
el Nim* | g Njm? = 1ps
echanical stress kp/mm*® | Pa 1 kp/mm? = 9,81 N/mm?
N/mm?
Energy, work, *p J 1J=1Nm 1 kWh = 3,6 MJ 1 kpm =981 J
quantity of heat hph kWh 1cal = 4,1868 J
cal
Torque kprm MNm 1 kpm = 981 Nm
hp kW 1 kW = 1000W 1W=1Nm/s=1J/s
Fower output kprms Nm/s 1 hp = 736 W = 75 kpm/s = 632 kcal/h
kecal/h 1 kW = 1,36 hp = 102 kpm/s = BE0 kecal/h = 0,239 keal/s
T dynamic P Pas 1 Pas = 1 Ns/m’ 1 P=0,1Pas=1gfems
Viscosity - 4 - .
kinetic at | m*/s 1mifs=1Pasm” /kg 15t =1em*/s = 00001 m*/s
. deg. ' °C 0°C 227315 K
emperature “E | K 1deg=1" K = 1 K = 1° C (temperature difference)
Electric current A | A 1 mA = 0001 A 1 kA = 1000 A
Electric voltage v |V 1V =1W/A 1mV=0001V 1MV =10° v
Electric resistance ¥, | 0 182 =1V/A=1/S
Magnetic flux | Wb, Vs | TWb=1Vs 1M=10"" Wb
Magnetic flux density G T 1T = Wb/m? 16=10"°T
Magnetic field strength Qe | Afm 1 Afm =1 N/Wb 10e =10 /47 A/m
nghl inlen5i|1_|‘|l HEK |- cd Ted= 1,107 HK 1 HK = 0,903 342 cd
llumination density sb cd/m® | 1sb =10 cd/m®
lllumination intensity ph I 1ph=10% Ix

o 82 Adddion

00011



Determining oil consumption

Qil consumption can be measured after the motorcycle has covered a distance of approximately
7500 km (5000 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 (1.2 Imp. pints/0.89 US guart).
Consumption can also be determined by draining off the oil. _

Measurement over a relatively short distance is always inaccurate, since experience has shown that
the first half-litre of oil tends to be consumed more quickly. _ ,

Oil consumption should not exceed 0.11/100 km (app. 350 Imp. miles/pint. app. 590 US miles/quart).

Possible causes of excessive oil consumption:

Running-in not yet completed.

Leakage past valve guides.

Consequences of piston seizure.

Piston rings installed incorrectly, broken or worn. _
Excessive running clearance between valve stems and valve guides.

N e oM

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

The carburettor and ignition settings') of the motorcycle must be to standard specification.

The tyre size must be as stated in the motorcycle's registration documents.

Tyre 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. i
During fuel consumption measurement, the motorcycle should carry a weight halfway 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 ofthe 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 % (1in 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 manufacturer's requirements).

Fuel consumption can be determined with a commercial meter or by ap plying the following formula; an
allowance of 10 % should be added for unfavourable circumstances.

Fusl consumed x 100 — Fuel consumption by standard test method in 1/100 km

Distance in km

(Conversion: 282.47

Fuel consumption
in1/100 km

— Fuel consumption in Imperial mile/gal

235.2

Fuel consumption
in /100 km

— Fuel consumption in US mile/gal)

') see Specifications
382 Alwration oo-0/13



Engine oil viscosity chart

(oil grades for use at various outside temperatures)

Use only HD en
it should be of

four-stroke Spark-ignition engines.

= Bp Alteratian

gine oil of API SE or SF specifications;
eputable make and suitable for use in

SAE 20 |
| | SAE 30 l
| | | SAE 40 |
20 -10 o 10 20 30 40 5:uﬂ c

| L
I | . | . 1 : | . | I I1 1! _}
I I | ] | | I 1
) O | 20 40 60 80 100 1200 F
= SAE 20W 50 |
! SAE 20W 40

SAE 15 W 50
SAE 15W 40 |
SAE 10W 50 |

SAE 10W 40 [
SAE 10W 30 |

00-0/15
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11 Engine

Specifications ;
Specifications for 1981 mc-clels

11 00 039
11 00 050
11 11 050
1111 527
1112080
1112 513
1112 561
1112 621
1114 060
1114 151
11 14 651
1115101
1115101
1115111
11 21 001
11 21 531
11 22 000
11 22 000
11 24 000
11 25 000
11 31 061
11 34 504
11 41 000

582 ANaration

Compression test

Engine - removing and :nslalllng
Cylinder —removing and installing
Cylinder — reboring and honing
Cylinder head — removing and Lnstalilng

Cylinder head - — stripping, regrinding valves, assembllng

Valve guides — renewing

One valve ring — renewing

Timing chain cover — detaching and aﬂachmg
Radial seal for crankshaft (clutch end) — renewing
Radial seal for crankshaft (alternator end) — renewing
Engine breather hose — renewing

Engine breather hose (1981 models) — renewmg
Check valve for engine breather — renewing
Crankshaft — renewing 5

Main bearing bushings — renewing

Flywheel — removing and installing

Clutch housing cover (flywheel) —removing and II'ISIEHIng {1 981 mndels}

Connecting rod — removing and installing
Piston — removing and installing

Timing chain sprockets — renewing
Valve clearances — adjusting

Gil pump - removing and installing
Troubleshooting — engine

Page11- 0/ 3

11— 0/19
11-00/
11-00/
11-11/
11-11/
11-12/
11-12/
11-12/
11-12/
11-14/
11-14/
11-14/
1115/
11-15/
11-15/
11-21/
1121/
1122/
11=22/
11-24/
11-25/
11-31/
11-34/
11-41/
1142/

0 =b omb ok ek omek ) om0 =k o=k P o=k 03 P =k L) LI P = B = O =

11 =071
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Engine Specifications

Model R 45 (20 kW) R 45 (26 kW) R 65

Engine type Four-stroke horizontally opposed twin with overhead valves in hemispherical combustion chambers

Cylinder bore mm (in) 70 (2.756) 70 (2.756) 82 (3.228)

Piston stroke mm (in) 61.5(2.421)

Number of cylinders 2

Cylinder arrangement horizontally opposed, transverse

Stroke/bore ratio 0.87 0.87 0.75

Displacement (fiscal) em? (in”) 470 (28.68) 470 (28.68) 645 (39.38)

Displacement (effective) cm” (in”) 473.4 (28.89) 473.4 (28.89) 649.6 (39.64)

Compression ratio B2:1 g2:1 92:1

gﬁg:ﬁ;gﬁ?:i;;ﬁi‘;?{ﬁm ;ﬂ 20 (27) 6500 26 (35) 7250 33 (45) 7250

Permissible continuous engine speed min™' 7000 7300 7300

Permissible max. engine speed min™’ 7650 7650 7650

ldling speed min™' 800 ...1100

Permissible max. engine speed during

running-in

up to 1000 km (app. 650 miles) min™ 4000

up to 2000 km (app. 1300 miles) min™' 4500

Direction of rotation clockwise, looking down on to generator from front

Max. torque Nm (mkp, lb. ft)

at engine speed min™' 31.3(3.2, 23.1) 37.5 (3.8, 27.6) 50 (5.1, 36.9)
5000 5500 5500
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Engine Specifications

Model R 45 (20 kW) R 45 (26 kW) R 65
Mean piston speed m/s (ft/min) 13.3 (2618) 13.3 (2618) 14.8 (2913)
al engine speed min’’ 6500 7250 7250

Compression test pressure

bar {Ib/in®) good
normal
poor

above 10.0 (142)
B.5...10.0(121...142)
below B.5 (121)

Compression test procedure (engine
turned over with electric starier)

1. Remove spark plugs

2. Measure with a calibrated compression tester: battery fully charged, engine
at normal operating temperature. Run engine at starting speed.
Detach constant-depression carburetors before testing

Fuel Regular Super (premium)

Fuel consumption by DIN 70030

Standard test method at 110 km/h

(68 mile/h) liters/100 km {Imp./US gal.) 5.0 (56.5, 47.0) 4.5 (62.8, 52.3) 4.6 (61.4,51.1)
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Engine

Specifications

Model

R 45 (20 kW)

R 45 (26 kW)

R 65

Engine lubrication

Lubricating syslem Pressurized oil circuit
Oil filter full-flow
Pressure differential at which

bypass valve opens bar {Ib/in?) 1.5(21.3)

Pressure below which oil pressure
warning light comes on bar (Ib/in®)

02...05(2.84...7.11)

Relief valve opening pressure
bar (Ib/in®)

approx. 5.0 (71.1)

Qil content without filter change liters
{Imp. pints, US quarts)
with filter change liters
(Imp. pints, US quarts)

2.0(3.5.21)

2.25 (4.0, 2.4)

Max. oil consumption
liters/100 km (miles per Imp. pint/US quart)

0.1 {355,580)

Qil grade

Viscasity al oulside lemperatures predominantly
above +30°C (+86°F)
above 0°C (+32°F)
below 0C(+32°F)

Brand-name HD oil for 4-stroke spark-ignition engines

SAE 40, SAE 20 W 50
SAE 20 W 40, SAE 20 W 50
SAE 10 W 30, SAE 10 W 40, SAE10W 30

All the year round down to —20°C (—4°F) SAE 15W 50
Qil pump
Type Eaton system (hypotrochoid gearing)

Pump delivery rate liters (Imp./US gal)
at running speed min’

1400 (308, 370)
6000

External rotor dia. mm (in.)

57 1 Q.05 (2.2520 + 0.002)

Internal housing dia. mm (in. )

57 0 ; g_udﬁ {21252[}4-3.[}[!13]

Clearance between external rotor and
pump housing mm (in.)

0.15...0.29(0.006 ...0.011)
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65

: . -0.015 —0.0006
Rotor haight mm (in

g (in) 14_0.045(0-%912_g gg1g)
Hiiisiri desthirmp s 470.025 +0.0010

g depth mm (in) 140,010 %°°'2 0 0004!
Clearance between joint face on pump housing
and sealing face on rotor mm (in) 0.025...0.070 (0.0010 . . . 0.0028)
Gap between inner and outer rotors mm (in) 0.12...0.20(0.0047 . ..0.0079)
Max. wear depth in cover mm (in) 0.05 (0.0020)
Helaxed length of pressure relief spring mm (in) 68 (2.677)
Valve clearances: (max. 20° C/68° F)
Adjust with engine cold
Inlet mm (in) 0.10 (0.004) (0.15 (0.008) g ;
Exhaust mm (in) 0.20 (0.008) (0.25 (0.010) |P 101000 km [600 mile] Inspection)
Valve timing (tolerance = 2.5%) Timing gear shaft alignment at 2 mm (0.08 in} valve clearance
284° Camshaft 308° Camshaft
Inlet opens 6°bTDC 16° bTDC
Inlet closes 34" aBDC 44° aBDC
Exhaust opens 46" bBEDC 56° bBDC
Exhaust closes 6° bTDC 4 aTDC
Valves:
Overall length Inlet mm (in) 103=0.2 (4.055=0.008) 100=0.2 (3.937 =£0.008)
Exhaust mm (in) 102.5+0.2 (4.035=0.008) 99.3+0.2 (3.909+0.008)
Valve head dia. Inlet mm (in) 34 (1.339) 38 (1.496)
Exhaust mm (in) 32 (1.260) 34 (1.339)
| ; ;

Valve stem dia. Inlet mm {in.) 6.96...0.015(0.2784 . . . 0.0006)
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65
Min. valve head rim thickness
1 01
Inlet mm (in) 1 HRA [ﬂ-{]394+ﬂ 9 g?}
Exhaust mn (in) 12792 (0.047270-007%
Mazx. valve head runout mm (in) 0.02 (0.0008)
Valve seat ring
Extl. dia. mm (in)
Inlet mm (in) 36.2(1.425)h7 39.2 (1.543)h 7
Exhaust mm {in) 36.2 (1.425) e 6 39.2(1.543)h 7
Bore in cylinder head for valve seat ring
Intet mm {in) 36(1417)H7 39 (1.535)H7
Exhaust mm (in) 36(1417)H7 39 (1.535)H7
Valve seat angle deg. gpr—20'
Valve seat width (guide values)
Inlet mm (in) app. 1.5 (0.059)
Exhaust mm (in) app. 2.0 (0.079)

L/0—11
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Engine Specifications

Model R 45 (20 kW) R 45 (26 kW) R 65
Valve seat ring oversizes mm (in) 0.2 (0.008)

Valve guides: Inlat 45 (1.772)

Overall length mm (in) Exhaust 45 (1.772)

Exll. dia mm (in) 14 (0.551)z 6

Intl. dia. mm (in) 7(0.276)H7

Bore in cylinder head mm (in)

14 (0.551)H 7

Oversizes, stage 1 mm (in)

14,1 (0.555)z 6

stage 2 mm (in)

14.2 (0.559)z 6

Valve stem clearance
Inlet mm (in)

Exhaust mm (in)

0.025 . ..0.055 (0.0010 . . . 0.0022)
0.04 ...0.07 (0.0016 . . . 0.0028)

Max. clearance after wear mm (in)

0.1 {0.004) measured at upper end of guide

Valve gear
Valve operation

from camshaft, via cup tappets, pushrods and rockers

Camshaft drive

3/8 x 7/32 in single roller chain with socket insert and hydraulically damped chain tensioner

Number of chain links

50
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Engine Specifications

Model R 45 (20 kW) R 45 (26 kW) R 65
Valve springs

Wire thickness mm (in) 4.25 (0.167)

Extl. coil dia. mm (in) 31.9 (1.256)

Relaxed spring length mm (in)

Color code brown: app. 46 (1.81); color code blue: app. 43.5 (1.71)

Spring force in kp (Ib. f)
at test length mm (in)

29 (63.9) at 37.6 (1.480),
70(154.3) at 28.5 (1.122)

clockwise (right-hand)

Winding direction

Number of active spring turns 4.6 (or 4)
Total number of spring tums B
Length fully compressed mm (in) 25 (0.98)

installed direction

with color stripe on windings at cylinder head side

Rockers:

with needle roller bearings

Axial play

zero, but free-moving

Rocker leverage ratio

1:1.39
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65
Camshaft H] :
Flange bearing bore in engine block mm (in) 40" 6'{]39 (1 .5?4ETg'ﬂm ﬁ'_i
Flange bearing extl. dia. mm (in) 40 0 (1.5748 0
-0.016" " —0.0006
Flange bearing bore mm (in) 25+E'D13 [0.9342_'_3"30&5}
Camshaft bearing journal dia., genarator end —0.020 ~(0.0008
mm (in) 25 0,033 09842 ¢ 0943
Camshaft bearing bore in engine block, +0.021 +0.0008
flywheel end mm (in) g 0 Qa3 0 )
Camshaft bearing journal dia., fleywheel end —0.020 —0.0008
mm (in) 24_0.033 (09949 _ 9013/
Radial clearance at alternatar 0.02...0.046 (0.0008 . . . 0.0018)
or flywheel end mm (in) or0.02...0.054 (0.008 . . .0.0021)
Axial play (endplay between camshatft thrust
collar and flange bearing mm (in) SR BEe e O
Cam base circle mm {in) 28 (1.102)
Cam lift mm (in) 6.198 (0.244) 6.756 (0.266) 6.756 (0.266)
: : —0.025 —-0.0010
T . dia. :
appet extl. dia. mm (in) EE_n_uq5 (0.8661 —D.D{JiE}
. : , +0.006 +0.0002
Tappet bore in engine block mm (in) EE—D.EHE (0.8B661 —'D.E]DDE}
Tappet radial clearance mm (in) 0.01 ...0.051 (0.0004 . . . 0.0020)
Max. tappet wear clearance mm {in) 0.075 (0.0030)
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65
Crankshaft and bearings Main bearing journal dia. mm (in)
Crankshaft Generator end Flywheel end
Crankshaft markings red/red 59.980...59.990 (2.3614 . .. 2.3618) 59.980 ...59.990 (2.3614 . . . 2.3618)
Standard 0 red/blue 59980 ...59.990 (2.3614 .. . 2.3618) 59.971...59.980 (2.3611 ... 2.3614)
blue/red 59.971...59.980(2.3611...2.3614) 59,980 ...59.990(2.3614 ... 2.3618)
blue/blue 59.971...59.980 (2.3611...2.3614) 50.971...59.980 (2.3611...2.3614)
red/red 59.730...59.740 (2.3516 . . . 2.3520) 59.730...59.740 (2.3516 . . . 2.3520)
Stage 1 0.25 mm red/blue 59.730...58.740 (2.3516 .. . 2.3520) 59.721...59.730(2.3512.. . 2.3516)
(0.0098 in) blue/red 59.721...59.730 {2.3512...2.3516) 59.730...59.740 (2.3516 . . . 2.3520)
blue/blue 59.721 .,.59.730 (2.3512 . . . 2.3516) 59.721...59.730 (2.3512 . . . 2.3516)
red/red 59.480 ...59.490 (2.3417 ... 2.3421) 58.480...59.490 (2.3417 . . . 2.3421)
Stage 2 0.50 mm red/blue 59.480 ...58.490 (2.3417 .. . 2.3421) 59.471...59.480(2.3414 . . . 2.3417)
(0.0197 in) blue/red 59.471 ...58.480 (2.3414 . . 2.3417) 59.480 . ..59.490(2.3417 . . . 2.3421)
blue/blue 59.471...59.480 (2.3414 .. . 2.3417) 59.471 ... 59.480 (2.3414 . . . 2.3417)
red/red 59.230...59.240 {2.3319 ... 2.3323) 59.230...59.240(2.3319. .. 2.3323)
Stage 3 0.75 mm red/blue 59.230 . ..59.240 (2.3319 . . . 2.3323) 59.221...59.230(2.3315...2.3319)
(0.0295in) blue/red 59.221...59.230 (2.3315...2.3319) 59.230...59.240(2.3319. . . 2.3323)
blue/blue 59.221...58.230 (2.3315...2.3319) 59.221...59.230(2.3315...2.3319)
Bore for crankshaft main bearing +0.019 +0.0008
bushing in crankcase mm (in) dia. s 0 (2,572 0 )
Bore for crankshaft main bearing +0.019 +0.0008
: . 1
bushing in bearing cap mm (in) dia. b4 0 (%28 0 }

Main bearing journal radial
clearance mm (in)

0.035...0.065 (0.0014 . . . 0.0026)

Seat dia. for front crankshait deep-groove 35 +0.025 i1 3780 " D.ﬂmﬂ}
Ball bearing mm (in) +0.009 " +0.0004
-0.009 —~0.0004

Bearing seat bore for deep-groove ball bearing
in timing chain cover mm (in)

62 0.39 (2.4409

~0.01 54}
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65
Main bearing bushings
Wall thickness mm (in)
Standard 0 red 2.500...2.510(0.0984 . . .0.0988)
blue 2.511...2.521 {0.0989...0.0993)
Stage 1 0.25 mm red 2.625...2.635(0.1033...0.1037)
(0.0098 in) blue 2636...2.646 (0.1038 . ..0.1042)
Stage 2 0.50 mm red 2.750...2.760 (0.1083...0.1087)
(0.0197 in) blue 2.761...2.771(0.1087 ...0.1091)
Stage 3 0.75 mm red 2.875...2.885(0.1132...0.1136)
(0.0295 in) blue 2.886...2.896(0.1136. .. 0.1140)
Engine block Diameter A (crankshaft main bearing bore) Diameter B (bearing cap bore)
mm (in) 65 (2.5591) H 6 +0.0286 +0.0010
30 —0.007 G111 +'IZI.EII'.'IEI':3:i

65.000...65.019 (2.55891 . .. 2.5598)

129.993 ...130.026 (5.1178...5.1191)

Crankshaft main bearing diameter with

bearing pressed in mm (in)

red 60.007 . .. 60.046 (2.3625 . . . 2.3640)

blue 59.989 . . . 60.038 (2.3622 . . . 2.3637)

Bearing caps mm (in)

65.000 . ..65.019 (2.5591 . .. 2.5598)

130.003 ... 130.028 (5.1182...5.1192)
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Specifications

Engine
Model R 45 (20 kW) ! R 45 (26 kW) R 65
fjﬂ fnj}a on crankshaft for chain sprocket 35.003 : ﬂﬂﬂﬂggﬂ (1.3781 :ggggfj
Chain sprocket mounting bore mm (in) 35.003 :’g_'g?g (1.3781 fg:ggg;;

Crankshaft endplay mm (in)

0.08...0.15(0.0031 ...0.0059)

Thrust washer red thickness “S™ mm (in)
blue  thickness 5" mm (in)
green thickness "S5 mm (in)
yellow thickness “S" mm (in)

2.483...2.530 (0.0978 . .. 0.0996)
2,530, ..2.578 (0.0996 . .. 0.1015)
2578 ...2.626(0.1015. ..0.1034)
2626...2.673(0.1034 ...0.1052)

Max. play after wear mm (in) 0.20 (0.0079)

Max. permissible runout at outer shaft journal

(generator end when supported at main 0.02 (0.0008)

bearings mm (in)

Max. permissible crankshaft imbalance

(dynamic) without flywheel cmp w

Max. flywheel lateral runout mm (in) 0.1 (0.004)

Connecting rods and bearings Crankpin dia. mm (in)

Standard —0.009 —0.0004
0 43'0[}-&_1]25 (1 ‘BEQB—D_DDT ﬂ}

Stage 1 0.25mm -0.009 —0.0004
(0.010in) H.75_g.025 (1-8789_gg090!

Stage 2 0.50 mm —0.009 —0.0004
(0.020 in) 47.50_5 025 (1-8701_p'g01¢)

Stage 3 0.75 mm —0.009 —0.0004
(0.030 in) 47.25_p 05 (1-8602_4 go1g)

Big end bearing bore mm (in)

52+g.ﬂ1 5 {2.04?2+3'ﬂm5}

Big end bearing radial clearance mm (in}

0.023...0.069 (0.0009 ... 0.0027)

Big end bearing width mm (in) 22:3??3 (0.8661 :gggig]
+0.149 +0.0059

Crankpin bearing width mm (in)

22 +0.065 (98861, 0 0026

Connecting rod axial play mm (in)

0.130...0.266 (0.0051 ... 0.0105)

Max. axial play after wear mm (in)

0.32 (0.0128)
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Engine Specifications

Model R 45 (20 kW) R 45 (26 kW) R 65
Distance between bore centers mm (in) 118 (4.646)

Small end bearing bore mm (in) 24+g,:}g1 {0.9445+g‘mua}

Small end bushing extl. dia. mm (in)

24,060 ...24.100 (09472 ...0.9488)

Bore in small end bushing for piston pin
mm (in)

+0.020
0.015

22

+0.0008

(0.8661 +0.0006

)

Wear limit for piston pin bore in small end
bushing mm (in)

22-+0.040 (0.8661 +0.0016)

Max. deviation from parallel of small end bores

with bearing shells at 150 mm (5.9 in) 0.04 (0.0018)
spacing mm (in})

Max. small end bore twist at 150 mm (5.9 in)

spacing mm {in} 1.5 (0.059)
Permissible difference in weight between the + 3 (0.106)

2 connecting rods g (0z)

69.995+0.01 (2.7557+0.0004)
70.005+0.01 (2.7561+0.0004)
70.015+0.01 (2,7565+0.0004)

81.995+0.01 (3.2281+0.0004)
82.005+0.01 (3.2285+0.0004)
82.015+0.01 (3.2289+0.0004)

70.245+0.01 (2.7655+0.0004)
70.255+0.02 (2.7659+0.0004)
70.265+0.01 (2.7663+0.0004)

82.245+0.01 (3.2380+0.0004)
82.255+0.01 (3.2384+0.0004)
82.265+0.01 (3.2388+0.0004)

Cylinders:

Bore - standard A mm (in)
B mm (in)
C mm (in)

1st oversize, +0.25 mm A mm (in)

(0.0098 in) B mm (in)
C mm {in)

2nd oversize, +0.50 mm A mm (in)

(0.0197 in) B mm (in)
C mmi (in)

70.495+0.01 (2.7754+0.0004)
70.505+0.01 (2.7758+0.0004)
70.515+0.01 (2.7762+0.0004)

82.495+0.01 (3.2478+0.0004)
82.505+0.01 (3.2482+0.0004)
82.515+0.01 (3.2486+0.0004)

Surface roughness Jm
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Engine Specifications

Model R 45 (20 kW) I R 45 (26 kW) R 65

Fermissible cylinder bore out-of-roundness - : ; ; . ; : . - -
mm (in) Ihe surface to which the tolerance applies must lie between two coaxial cylinders with a radial spacing of 0.005 mm (0.0002 in)
Pistons

Pattern convex oval crown

Complete piston weight group

stamped + or —

Always install two pistons of the same weight group

Piston dia.

B1.960x0.005 (3.2268+0.0002)

(standard) mm (in) A 69.960x0.005 (2.7543+0.0002)
B 69.970x0.005 (2.7547 +0.0002) 81.970x0.005 (3.227210.0002)
C 69.980+0.005 (2.7551+0.0002) 81.980+0.005 (3.2276+0.0002)
15t oversize, +0.25 mm A 70.210+£0.005 (2.7642=0.0002) 82.210£0.005 (3.2366 =0.0002)
{0.0098 in) B 70.220+£0.005 (2.7646=0.0002) 82.220+0.005 (3.2370£0.0002)
C 70.230+0.005 (2.7650=0.0002) 82.230+0.005 (3.2374£0.0002)
2nd oversize, +0.50 mm A 70.460+0.005 (2.7740+0.0002) 82.460+0.005 (3.2465:0.0002)
(0.0197 in) B 70.470x0,005 (2,7744+0.0002) 82.470+0.005 (3.2468+0.0002)
C 70.480+0.005 (2,7748+0.0002) 82.480+£0.005 (3.2472+0.0002)
Fiston installed clearance mm (in) 0.030...0.050(0.0012. .. 0.0020)
Permissible total wear at piston
and cylinder mm (in) max. 0.08 (0.0031)
Piston installed direction arrow with "vorn’ (front) inscription facing forwards
A45 RES
E - E ]
G . G =
Measure level Aedsug eyl
" —
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65
Piston Fiﬂ.gE 0.010 0.0004 0.010 0.0004
1st — rect lar ring' — — -0 —-0.
st groove — rectangular ring') 155 gop (00591 g 15_0.022 99591 _g 0ooo’

Height mm (in)
Ring end gap mm (in)

Clearance in groove mm (in)

0.25...0.45(0.010...0.018)

0.030...0.50(0.012...0.020)

0.050...0.082 (0.0020 ... 0.0032)

0.050...0.082 (0.0020. .. 0.0032)

2nd groove — micro-angle cutaway ring')
Height mm (in)

Ring end gap mm (in)

Clearance in groove mm (in)

+0.010 +0.0004
2.00 {0.0787 +0.0009

T +0.022 )

+0.010 +0.0004
2.00 (0.0787 A ﬂ-ﬂﬂ{ﬁg}

0.25...045(0.010...0.018)

+0.022
0.30...045(0.012...0.018)

0.040...0.072(0.0016...0.0028)

0.040 ...0.072 (0.0016. .. 0.0028)

3rd groove — equal-chamfer ring')
Height mm (in)

Ring end gap mm (in)

Clearance in groove mm (in)

+0.010 +0.0004

L 0.022 {0'13?B+ﬂ,ﬂﬂﬂﬂj

+0.010 +0.0004
4'DD+D.DEE (0.1 5?54_&'30”9]

0.25...0.45(0.010...0.018)

0.25...040(0.010...0.016)

0.030...0.062 (0.0012

... 0.0024)

Fiston ring installed direction

with inscription (TOP) uppermost

'Y not to DIN standard
—special BMW version
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Engine Specifications

Model R 45 (20 kW) R 45 (26 kW) R 65

EI;;:? frF-::rr:'l piston centerline mm (in) i 1.0(0.04) 1,5(0.06)

Piston pin diameter mm (in) g VR aigy HRPRE Eg-g.ms (0.8661 —g.mn i

Piston pin eye bore mm (in) 22 :ggg; (0.8661 :gggga} Eﬂigg{;g (0.8661 ig%gﬁzﬁ
0.005 . ..0.015 (0.00020 . . . 0.00059)

Piston pin clearance in piston mm (in)

0.002...0.012 (0.00008. . .0.00047)

Piston pin running clearance in small end
bushing mm (in)

0.015 . . .0.025 (0.00059

... 0.00098)

") always renew piston and piston pin together
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Engine Specifications
Model R 45 (20 kW) R 45 (26 kW) R 65
The top speed actually reached when the motorcycle is run in will depend to a large
Performance extent on air resistance (drag). and thus on the rider’s size, seated position and clothing,
as well as on road surface condilion and the weather,
Top speed, rider seated km/h (mile/h) 140 (B7) 148 (92) 165 (102.5)
Top speed, rider lying flat km/h (mile/h) 145 (90) 160 (99) 175 (108.7)
Acceleration fromQto 50 km/h ( 31 mile/h)ins 3.0 2.7 2.3
fromOto 80km/h{ 50 mile/h)ins 5.6 5.0 4.1
from 0 to 100 km/h { 62 mile/h) in s B.5 7.4 =>.9
from 0 to 120 km/h { 75 mile/h)ins 13.8 11.2 8.6
from O to 140 km/h ( 87 mile/h) in s 20.9 18.0 13.2
= == 243

from 0 to 160 km/h (100 mile/h) in 5

Tightening torques Nm (lb. ft)

Cylinder head nuls

{in 3 stages, 15 (11)—35(26)—40(29)
Big end bolts

Flywheel to crankshait

4042 (29%1.5)

48 ...52(35...38)
100...105(74...77)

Qil pan to crankcase
Valve adjusting screw nut
Carburetor screw-in stub pipes

All other bolts and nuts are to be tightened to the customary values as shown in manufacturers’

tables or in the latest BMW 60002.0 standards sheet.

9...11(66...8.1)
18...22(133...16.2)
1242 (8.8+1.5)
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Engine Specifications (1981 models)

Model R 45 (20 kW) R 45 (26 kW) R 65 R65LS

Engine type Four-stroke horizontally opposed twin with overhead valves in hemispherical combustion chambers

Location of engine number On the engine block above the oil filler

Cylinder bore mm (in) 70 (2.756) 70 (2.756) 82 (3.228)

Piston stroke mm (in) 61.5 (2.421)

Number of cylinders 2

Cylinder arrangement horizontally opposed, transverse

Stroke/bore ratio 0.87 0.87 0.75

Displacement (fiscal) cm? fin*’*] 470 (28.68) 470 (28.68) 645 (39.36)

Displacement (effective) cm” (in”) 473.4 (28.89) 473.4 (28.89) 649.6 (39.64)

Compression ratio 8.2:1 9.2:1 9.2:1

Bﬂ;f ‘ngﬁgta':; iTig;EWL;tFSELEZV{:: :}; D 20 (27) 6500 26 (35) 7250 33 (45) 7250

Permissible continuous engine speed min™’ 7000 7300 7300

Permissible max. engine speed min’' 7650 7650 7650

Idling speed min™’ BOO...1100

Permissible max. engine speed during

running-in

up to 1000 km (app. 650 miles) min"' 4000

up to 2000 km (app. 1300 miles) min™’ 4500

Direction of rotation clockwise, looking down on to generator from front

Max. torque Nm (mkp, b, ft)

at engine speed min™’ 31.3 (3.2, 23.1) 37.5(3.8,27.6) 52.3 (5.3, 38.3)
5000 5500 6500
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Specifications (1981 models)

Engine
Model R 45 (20 kW) R 45 (26 kW) R 65 RE5LS
Mean piston speed m/s (ft/min) 13.3 (2618) 13.3 (2618} 14.8 (2913)
at engine speed min™’ 6500 7250 7250
Compression test pressure
bar (Ib/in®) good above 10.0 (142)

normal 85...10.0(121...142)

poor below 8.5 (121)

Compression test procedure (engine
turned over with electric starter)

1. Remove spark plugs
2. Measure with a calibrated compression tester: battery fully charged, engine
at normal operating temperature. Run engine at starting speed with twistgrip fully open.

Fuel Regular Super (premium)

Fuel consumption by DIN 70030

Standard test method at 110 km/h

(68 mile/h) liters/100 km (Imp./US mile/gal.) 5.0 (56.5, 47.0) 4.5 (62.8, 52.3) 4.6 (61.4,51.1)
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Engine

Specifications (1981 models)

Model

R 45 (20 kW)

A 45 (26 kW) R 65

RE5LS

Engine lubrication
Lubricating system

Pressurized oil circuit

Oil filter full-floae
Pressure differential at which
bypass valve opens bar (Ib/in®) 1.5 (21.3)

Pressure below which oil pressure
warning light comes on bar (Ib/in?)

02...05(284_,.7.11)

Relief valve opening pressure
bar (Ib/in?)

approx. 5.0 (71.1)

il content without filter change liters
(Imp. pints, US quarts)
with filter change hiters
(Imp. pints, US quarts)

2.0(3.5,21)

2.25(4.0,2.4)

Max. oil consumption
liters/100 km (miles per Imp. pint/US quart)

0.1 (355,590)

Qil grade
Brand-name HD oil for spark-ignition engines, API Class SE or SF.
See viscosity-temperature diagram in Group 00.
Qil pump
Type Eaton system (hypotrochoid gearing)

Pump delivery rale liters/h (Imp./US gal/h)
at running speed min '

1400 (308, 370)
6000

External rotor dia. mm {in.)

57 +0.05 (2.2441 £ 0.002)

Internal housing dia. mm (in.)

5?.2‘“3'“45 f2.252ﬂ+g'mm‘j

Clearance between external rotor and
pump housing mm (in.)

0.15...0.29(0.006. ..0.011)
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Specifications (1981 models)

Engine
Model R 45 (20 kW) R 45 (26 xkW) R 65 RE5LS
. . -0.015 ~0.0006
Rotor
otor height mm (in) 14_{10#5 10'5512—[].01315}
" . +0.025 -0 +0.0010
Housing depth mm (in) 144 0.010 (0.5512 .L-[].{]EIID:I}

Clearance between joint face on pump housing
and sealing face on rotor mm (in)

0.025...0.070(0.0010 ... 0.0028)

Gap between inner and outer rotors mm {in)

0.12...0.20(0.0047 . .. 0.0073)

Max. wear depth in cover mm (in) 0.05 (0.0020)
Relaxed length of pressure relief spring mm (in) 68 (2.677)
Valve clearances:
Adjust with engine cold (max. 20° C/68° F)
Inlet mm (in) g;g Eggg;; Eg;g EEE?E} up to 1000 km [600 mile] Inspection)

Exhaust mm (in)

Valve timing (tolerance + 2.57)

Timing gear shaft alignment at 2 mm (0.08 in) valve clearance

284" Camshalt

308° Camshaft

Inlet opens 6 bTDC 16" bTDC
Inlet closes 34" aBDC 44° aBDC
Exhaust opens 46" bBDC 56" bEDC
Exhaust closes 6" bTDC 4° aTDC
Valves:

Overall length Inlet mm {in)

Exhaust mm {in)

103 10.2 (4.055:£0.008)
102.5+0.2 (4.03520.008)

100+0.2 (3.937 =0.008)
99.3+0.2 (3.909+ 0.008)

Valve head dia. Inlet mm (in)

Exhaust mm (in)

34 (1.339)

38 (1.496)

32 (1.260)

34 (1.339)

Valve stermn dia, Inlet mm (in.)

Exhaust mm (in)

6.96 — 0.015 (0.274 -- 0.00086)

6.96 -- 0.015 (0.274 - 0.0008)
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Engine Specifications (1981 models)
Model R 45 (20 kW) R 45 (26 kW) R 65 R65LS
Min. valve head rim thickness
Inlet mm (in) 1 1050030400197,
Exhaust mm (in) 1.2-0.2(0.0472 - 0.0079)
Max. valve head runout mm (in) 0.02 (0.0008)
Valve seat ring
Extl. dia. mm (in)
Inlet 36.2 (1.425)h 7 39.2 (1.543)h 7
Exhaust 36.2 (1.425) e 6 39.2(1.543)h 7
Bore in cylinder head for valve seat ring
Inlet mm (in) 36 (1.417)H7 39 (1.535)H 7
Exhaust mm (in) 36 (1.417)H7 39 (1.535)H7
Valve seat angle deg. gge— 20’
Valve seat width (guide values) +0.2 +0.008
Inlet mm {in) app. 1.2~ (0.047 )
Exhaust mm (in) app. 14102 {0_0554—0.0[}5}

Ll

£2/0-



re/0—11

LOIDDY 28°5

Specifications (1981 models)

Engine

Model R 45 (20 kW) R 45 (26 kW) R 65 R65LS
Valve seat ring oversizes mm {in) 0.2 (0.008)

Valve guides: Inlet 42 (1.653)

Overall length mm (in) Exhaust 42 (1.653)

Extl. dia mm (in) 14(0551)z6

Intl. dia. mm (in) T(027TB)HT

Bore in cylinder head mm (in)

14 (0.551)H 7

Oversizes, stage 1 mm (in)

14.1 (0.555)z 6

stage 2 mm (in)

14.2 (0.559) z 6

Valve stem clearance
Infet mm (in)

Exhaust mm (in)

0.025...0.055(0.0010. .. 0.0022)
0.04...0.07 (0.0016. .. 0.0028)

Max. clearance after wear mm (in)

0.1 (0.004) measured at upper end of guide

Valve gear
Valve operation

from camshaft, via cup tappets, pushrods and rockers

Camshaft drive

3/8 x 7/32 in single roller chain with socket insert and hydraulically damped chain tensioner

Mumber of chain links

20
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Specifications (1981 models)

Engine

Model R 45 (20 kW) R 45 (26 kW) R 65 RE5LS
Valve springs

Wire thickness mm (in) 4.25(0.167)

Extl. coil dia. mm (in) 31.9 (1.256)

Relaxed spring length mm (in})

Color code brown: app. 46 (1.81); color code blue; app. 43.5 (1.71)

Spring force in kp (Ib. f)
at test length mm (in)

29 (63.9) at 37.6 (1.480).
70 (154.3) at 28.5 (1.122)

Winding direction

clockwise (right-hand)

Mumber of active spring turns

4.6 (or 4)

Total number of spring turns

6

Length fully compressed mm (in)

25 (0.98)

Installed direction

with color stripe on windings at cylinder head side

Rockers:

with needle roller bearings

Axial play

zero, but free-moving

Rocker leverage ratio

1:1.39
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Specifications (1981 models)

Engine
Model R 45 (20 kW) R 45 {26 kW) R 65 R65LS
Camshaft 0.039 L 0.0016
Flange bearing bore in engine block mm (in) 40 : D' (1.5748 " g' v |
Flange bearing extl. dia. mm {in) 40 d {1.5748 0
; —0.016° —0.0006
Flange bearing bore mm (in) 25 : g.ma {U.EEMEIE E'GDDEJ
Camshalt bearing journal dia.. generator end - 0.020 ~0.0008
mm {in) s 0.033 b Ll 0.001 3]
Camshaft bearing bore in engine block, +0.021 +0.0008
flywheel end mm (in) = g R }
Camshaft bearing journal dia., flywheel end 0.020 0.0008
mm (in) 24 0.03399%° _g o123/
Radial play at generator and 0.02 . .. 0.046 (0.0008 . . . 0.0018)
flywheel ends mm (in) . or0.02 . ..0.054 (0.0008 . .. 0.0021)
Axial play (endplay between camshall thrust _
collar and flange bearing mm {in) L
Cam base circle mm (in) 28 (1.102)
Cam lift mm (in) 6.198 (0.244) 6.756 (0.266) 6.756 (0.266)
: : ~-0.025 —-0.0010
Tappet extl. dia. mm (in) 22 5045 (08661 o onig)
. . . +0.006 + 0.0002
Tappet bore in engine block mm (in) 22 0.015 (0.BGE1 D.DDDE}

Tappet radial clearance mm {in)

0.01...0.051 (0.0004 . .. 0.0020)

Max. tappet wear clearance mm (in)

0.075 (0.0030)
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Engine Specifications (1981 models)
Model R 45 (20 kW) R 45 (26 kW) R E5 RE5LS
Crankshaft and bearings Main bearing journal dia. mm (in)
Crankshaft Generator end Flywheel end
Crankshaft markings red/red 29,980 ...59.990 (2.3614 . . . 2.3618) 59.980 . ..59.990 (2.3614 . . . 2.3618)
Standard 0 red/blue 288980 .. .58.980 (2.3614 . .. 2.3618) 29971 ___59.980 (2.3611 ... 2.3614)
blue/red 58.971 ...59.980 (2.3611 ... 2.3614) 59.980...59.990 (2.3614 ... 2.3618)
blue/blue 29.8971 .. .59.980 (2.3611 . ., 2.3614) 59.971...59980(2.3611 ...2.3614)
red/red 59.730...59.740 (2.3516 . . . 2.3520) 59.730...58.740 (2.3516 . . . 2.3520)
Slage 1 0.25 mm red/blue 29.730...59.740 (2.3516 . . . 2.3520) 29.721 ...59.730 (2.3512 . . . 2.3516)
(0.0098 in) blue/red =29.721 ...59.730 (2.3512 . .. 2.3516) 59.730 . ..59.740 (2.3516 . . . 2.3520)
blue/blue 29721 ... 59.730 (2.3512. . . 2.3516) 89,721 ...59.730 (2.3512 . . . 2.3516)
red/red 59.480 ...59490(2.3417 . .. 2.3421) 59.480 .., 59.490 (2.3417 . . . 2.3421)
Stage 2 0.50 mm red/blue 59.480 ...59490 (23417 ... 23421) 29471 ... 59,480 (2.3414 ., 2.3417)
(0.0197 in) blue/red 59.471...59.480 (23414 . .. 2.3417) 29,480 . .. 59.490 (23417 .. . 2.3421)
blue/blue 59.471 ... 59480 (23414 . .. 2.3417) 39.471 ... 50.480(2.3414 . . . 2.3417)
red/red 59.230 ., .. 59.240 (2.3319 . . . 2.3323) 59.230 ... 59.240 (2.3319 . . . 2.3323)
Stage 3 0.75 mm red/blue 59.230...59.240 (2.3319...2.3323) 59,221 ...59.230 (2.3315 . . . 2.3319)
(0.0295 in) blue/red 09221 . ..58.230(2.3315...2.3318) 29.230 . ..59.240(2.3319 . . . 2.3323)
blug/blue 59.221 . ..59.230({2.3315...2.3319) 29.221 ...59.230 (2.3315 .. . 2.3319)
Bore for crankshaft main bearing +0.019 +0.0008
shell in engine block mm (in) dia. 65 5 (25591 4 )
Bore for crankshaft main bearing +0.019 +0.0008
shell in bearing cap mm (in) dia. B 0 (S 0 )
Main bearing journal radial Red 0.017 ... 0.066 (0.00067 . . . 0.00260) Blue 0.019 . .. 0.067 (0.00075 . . . 0.00264)
clearance mm (in) .
Seat dia. for front crankshaft deep-groove +0.025 +0.0010
ball bearing mm (in) 35 0.000 (3789 5 0004’
Bearing seat bore for deep-groove ball bearing -0.009 —-0.0004
be -0.39 {E'Mﬂg—ﬂ.mﬁd}

in timing chain cover mm (in)
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Specifications (1981 models)

Engine
Model R 45 (20 kW) R 45 (26 kW) RE5 R65LS
Main bearing shells
Wall thickness mm (in)
Standard 0 red 2.500...2.510(0.0984 ... 0.0988)
blue 2504 ...2.514 (0.0986 . . . 0.0980)
Stage 1 0.25 mm red 2625...2.635(0.1033...0.1037)
(0.0098 in) blue 2629 ...2.639(0.1035...0.1039)
Stage 2 0.50 mm red 2750 ...2.760(0.1083 . .. 0.1087)
(0.0197 in) blue 2754 ...2764 (0.1084 . .. 0.1088)
Stage 3 0.75 mm red 2.875...2.885(0.1132...0.1136)
(0.0285in) blue 2879...2.889(0.1133...0.1137)
Engine block Diameter A (crankshaft main bearing bore) Diameter B (bearing cap bore)
mm {in} 65 (2.5591)H 6 +0.026 +0.0010
il —0.007 (115 —~EI-GDE13}

65.000 . ..65.019 (2.5581 . . . 2.5598)

129,993 ...130.026 (5.1178...5.1181)

Crankshaft main bearing diameter with

bearing pressed in mm (in)

red 60.007 . . . 60.046 (2.3625 . . . 2.3640)

blue 59.999 . .. 60.038 (2.3622 . . . 2,.3637)

Bearing caps mm (in)

65.000...65.019 (2.5591 . . . 2.5398)

130.003 . ..130.028 (5.1182 . ..5.1192)




UCHIREY 2B

62/0-11

Engine Specifications (1981 models)
Model R 45 {20 kW) H 45 (26 kW) R 65 RE65LS
Seat dia. on crankshaft for chain sprocket +0.020 +0.0008
mm (in) 35003, 5 009 (13787 . 0.0004/
+0.003 +0.0001

Chain sprocket mounting bore mm (in)

35,130'3_0.[”3 (1.3781 )

~0.0005

Crankshalt endplay mm (in)

0.08...0.15(0.0031...0.0059)

Thrust washer red thickness “S" mm {in)
blue thickness“S" mm (in)
green thickness "S" mm (in)
yellow thickness S mm (in)

2.483...2.530(0.0978 . . . 0.0996)
2.530...2.578(0.09286...0.1015)
2.578...2.626(0.1015...0.1034)
2.626...2.673(0.1034...0.1052)

Max. play after wear mm (in) 0.20 (0.0079)

Max. permissible runout at outer shaft journal

(generator end) when supported at main 0.02 (0.0008)

bearings mm (in)

Max. permissible crankshaft imbalance

{dynamic) without flywheel crmp =

Max. flywheel lateral runout mm (in) 0.1 {0.004)

Connecting rods and bearings Crankpin dia. mm {in)

-0.009 -0.0004

Standard 0 4E,Uﬂ_n_025 “'BBBB—G.EDTGJ

Stage 1 0.25 mm -0.009 -0.0004
(0.0101in) 47.75_0.025 (18799 _0 0010

Stage 2 0.50 mm —0.009 —0.0004
(0.020 in) 47.50_q 025 (1-8701 _g 0010/

Stage 3 0.75 mm —0.009 —0.0004
(0.030 in) 47.25_4 gps (1.8602_4 hg¢¢)

Big end bearing bore mm (in) 527001 (2.04727000%)

Big end bearing radial clearance mm (in) 0.023...0.0689 (0.0009 ... 0.0027)

Big end bearing width mm (in) 22”00 (0.8661 - 000)

Crankpin bearing widih mm (in) 2270142 (0.8661 70 00°0)

Connecting rod axial play mm (in)

0.130...0.266 (0.0051 . .. 0.0105)

Max. axial play after wear mm (in)

0.32 (0.0126)
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Engine

Specifications

Model

R 45 (20 kW) R 45 (26 KW) R 65 R65LS

Distance between bore centers mm (in)

118 + 0.1 (4.646 + 0.0039)

Small end bearing bore mm (in) 24+E.l}21 {0.9449+g'nm51
Small end bushing extl. dia. mm (in) 24,060 . ..24.100 (0.9472 . . . 0.9488)
Bore in small end bushing for piston pin +0.020 +0.0008
mm (in}) = 0.015 (08581 +L‘I.EIEIEE}

Wear limit for piston pin bore in small end
bushing mm (in)

22+0.040 (0.8661+0.0016)

Max. deviation from parallel of small end bores
with bearing shells at 150 mm (5.9 in)
spacing mm (in)

0.04 (0.0018)

Max. small end bore twist at 150 mm (5.9 in)

spacing mm (in) 1.5 (0.059)

Permissible difference in weight between the

2 connecting rods g (oz) + 3(0.106)

Cylinders:

Bore - standard A mm (in) 63.995+0.01 (2.7557 +0.0004) 81.995+0.01 (3.2281 +0.0004)
B mm (in) 70.005+0.01 (2.7561 +0.0004) 82.005+0.01 (3.2285+0.0004)
C mm (in} 70.015+0.01 (2.7565+0.0004) 82.015+0.01 (3.2289 +0.0004)

Surface roughness pm 1.5
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Engine

Specifications (1981 models)

Model

R 45 (20 kW)

R 45 (26 kW)

R 65

RE5LS

Permissible cylinder bore out-of-roundness

The surface to which the tolerance applies must lie between two coaxial cylinders with a radial spacing of 0.005 mm (0.0002 in)

Pistons
Paittern

convex oval crown

Complete piston weight group

stamped + or —

Always install two pistons of the same weight group

Piston dia,

(standard) mm (in) A 69,955 ... 69.965 (2.7541 . . . 2.7545) 81.955...81.965(3.2265. .. 3.2269)
B 69.965 ... 69.975(2.7545 . . . 2.7549) 81.965...81.975(3.2269...3.2273)
C 69.975...69.985(2.7549 . . . 2.7553) 81.975...81.985(3.2273...3.2277)

Piston installed clearance mm {in) 0.030 . .. 0.050 (0.0012 . .. 0.0020)

Permissible total wear at piston

and cylinder mm {in) rmax. 0.08 (0.0031)

Piston installed direction

arrow with 'vorn’ (front) inscription facing forwards

R45

LY

UL

Measuring plane

i

J 14 mm (0.55 in)

T ey

-

..
gigsy

O

RE5

Measuring plane

] 18 mm (0.71 in)
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Engine Specifications (1981 models)
Model R 45 (20 kW) R 45 (26 kW) R 65 R65LS
Piston rings

= e —-0.010 —0.0004 -0.010 —0.0004
1st groove — rectangular ring’) 15_ 5022 (0.0591 0. {}DE}E} 175 _ 5 ooo (0.0689 —D,EHJD‘E}

Height mm (in)
Ring end gap mm (in)

Clearance in groove mm (in)

0.25...045(0.010...0.018)

0.30...050(0.012...0.020)

0.050...0.082 (0.0020 . . .0.0032)

0.050...0.082 (0.0020...0.0032)

2nd groove — micro-angle cutaway ring’)
Height mm (in)

Ring end gap mm (in)

Clearance in groove mm {in)

—0.010 —0.0004
2.00 (0.0787 _ 0.0009

T —0.022 J

~0.010 ~0.0004
200_0 02299787 __¢ 0009’

0.25...0.45(0.010...0.018)

0.30...045 (0.012...0.018)

0.040 . .. 0.072 (0.0016 . . . 0.0028)

0.040...0.072 (0.0016 . . . 0.0028)

3rd groove — equal-chamfer ring')
Height mm (in)

Ring end gap mm (in)

Clearance in groove mm (in)

—0.010 —0.0004
3.5 {ﬂ'13?3+0.uun9

—0.022 )

—0.010 - 0.0004
4'Dn—ﬂ.DEE (0.1 5T5_{j_[}ﬂﬂ9}

0.25...0.45(0.010...0.018)

0.25...0.40(0.010...0.016)

0.030...0.0682 (0.0012 . ..0.0024)

Piston ring installed direction

with inscription (TOP) uppermost

" not to DIN standard
—special BMW version
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Specifications (1981 models)

Engine

Model R 45 (20 kW) R 45 (26 kW) R 65 RE5LS
gﬁ;:;ﬂ; piston centerline mm (in) 1.0 (0.04) 1.250.06)

Fiston pin diameter mm (in) 22-0.005 (0.8661-0.0002)

Piston pin eye bore mm (in) ig:gg; (0.8661 Ig:g%ga] 22 :g:gg}g (0.8661 I g:g%’;}

Piston pin clearance') in piston mm (in)

0.002 ...0.012 (0.00008 . . .0.00047)

0.005...0.015(0.00020 . . . 0.00059)

Piston pin running clearance in small end
bushing mm {in)

0.015...0.025 (0.00052

... 0.00098)

") always renew piston and piston pin together
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Engine

Specifications (1981 models)

Tightening torques Nm (lb. ft)

Cylinder head nuts (in 3 stages) 15 {11) Valve adjusting screw nut
25 (18.5) Carburettor threaded stub pipes
3544 (264 3) Qil drain plug

Big end bolts 52 (37%1.5]

Clutch housing (flywheel) to crankshaft 100 + 5 (74 + 3.7)

All other bolts and nuts are to be tightened to the customary values as shown in
manufacturers’ tables or on the latest BMW 60002.0 standards sheet.

20+ 2
50
30+ 5

(14.7 + 1.5)
(37)
(22 + 3.7)

























































































































































































































































































































































































































































































































































































































































































































































































































