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High product safety

Follow instructions

Definition of guidelines

and symbols

A
H

Note

Safety guidelines and symbols

Our products correspond to the current level of research and
technology. If the bearing arrangement is designed correctly,
the products are handled and fitted correctly and as agreed and
if they are maintained as instructed, they do not give rise to any
direct hazards.

This publication describes standard products.

Since these are used in numerous applications, we cannot make
a judgement as to whether any malfunctions will cause harm to
persons or property.

Itis always and fundamentally the responsibility of the designer
and user to ensure that all specifications are observed and that all
necessary safety information is communicated to the end user.
This appliesin particularto applications in which product failure and
malfunction may constitute a hazard to human beings.

The warning and hazard symbols are defined along the lines of
ANSI Z535.6-2006.

The meaning of the guidelines and symbols is as follows:

If these safety guidelines are not observed, death or serious injury
may occur.

If these safety guidelines are not observed, damage or
malfunctions in the product or the adjacent construction will occur.

There follows additional or more detailed information that must be
observed.

Numbers within a circle are item numbers.
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Hand pump

Features The hand pump and accessories are supplied in a sturdy metal case
made from sheet steel. The metal case and parts should be checked
immediately for any damage during transit. The carrier should be
informed of any damage without delay.

Scope of delivery  The items included in delivery are shown in Figure 1.

(1) Metal case

(2 Hand pump

(® Spacer ring (half ring),
HYDNUT50 to 150

(@) Digital manometer

(5) High pressure hose
with coupling sleeve

(8 Coupling nipple

(7 User manual

Figure 1
Scope of delivery

00015F98

‘ If the hand pump or accessories are damaged, they must not be
Warning used. Do not attempt to carry out repairs. Any repair work required
should be carried out by Schaeffler KG, Schweinfurt.

Schaeffler Group Industrial BA20 | 5



Design and
safety guidelines
Intended purpose

(1) Tapered seat
(@ Rolling bearing
(3 Hydraulic nut
(@ Hand pump

Figure 2
Mounting

Note

Qualified personnel

Protective equipment

Hand pump

The hand pump PUMP1000-4L-CONTROL is used to operate
FAG hydraulic nuts. These are used to mount rolling bearings on
a tapered seat, Figure 2.

00015F99

The hand pump can also be used for dismounting,
see BA 007, FAG Hand Pump Sets.

The hand pump must only be used by qualified personnel.
A person defined as qualified personnel:

is authorised to use the hand pump

has all the necessary knowledge

is familiar with the safety guidelines

has read and understood this manual.

Protective equipment is intended to protect personnel against
health hazards.

When working with the hand pump, the following protective
equipment must be used at all times:

protective goggles
gloves or oil-based cream.
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Hydraulic oil

H
A

Maximum pressure

A

Ambient conditions

The only hydraulic oils that can be used are:
any hydraulic oils with a viscosity of 32 mm?/s at +40 °C.

Only clean hydraulic oil should be used.
If the oil is not clean, this may lead to blockage of the filter fitted.

Hydraulic oil can cause irritation to skin and respiratory passages.
Skin contact should therefore be avoided, vapours and fumes
should not be inhaled. Eyes must be protected against hydraulic oil.

The hand pump delivers a pressure of up to 1000 bar. The maximum
pressure that can be used with a hydraulic nut is 800 bar.

800 bar must never be exceeded.
The manometer must be monitored continuously during operation.

The hand pump should be used under the following ambient
conditions:

The surface underneath must be even and capable

of supporting loads

Temperature: 0 °C to +60 °C

Humidity: max. 90%, no condensation.

Ensure that the ambient conditions are maintained throughout
the operating period.

Schaeffler Group Industrial
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Hand pump

Initial operation  This manual describes the initial operation of the hand pump,
for information on the initial operation of hydraulic nuts
see BA 004, FAG Hydraulic Nuts.

Checking the hand pump  Before any use, check the hand pump and the accessories to be
used, Figure 3.

(M Hand pump
(2 Tank
(3 Tank lid
(@) Escape valve
(&) Spacer ring (half ring), ()

HYDNUT50 to 150 L5 (1)

() Digital manometer (\\\;'

(7) High pressure hose

Figure 3
Checking for initial operation

00015F97

The hand pump can only be put into operation if all the following
questions can be answered with “yes”:
Is the hand pump (3) free from corrosion, cracks and damage?
Is the tank (2) completely filled with a suitable hydraulic oil,
see page 77
Is the escape valve @ easy to move and free from damage?

Is the battery in digital manometer (6) in acceptable condition
(if not, see the section Changing the battery, page 20)?

Is the high pressure hose (7) free from damage and kinks?
Is the high pressure hose suitable for at least 1000 bar?
Is the required stroke volume set

(see the section Setting the stroke volume, page 9)?

A If the hand pump or accessories are damaged, they must not be
used. Do not attempt to carry out repairs. Any repair work required
should be carried out by Schaeffler KG, Schweinfurt.
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Setting the stroke volume

Spacer ring

(@) Spacer ring (half ring),
position A

() Spacer ring (half ring),
position B

(3) Screwdriver

Figure 4
Spacer ring (half ring)

Mounting the spacer ring

Dismounting the spacer ring

1]

The stroke volume of the hand pump can be adjusted as a function
of the hydraulic nut used.

The spacer ring (half ring) restricts the stroke and thus reduces
the stroke volume. The volume without a spacer ring (half ring)

is 0,9 cm? per stroke, when the spacer ring (half ring) is mounted,
0,2 cm? of hydraulic oil is pressed into the hydraulic nut on

a complete stroke.

<
X
i
n
o
o
=3
S

N

b

The spacer ring (half ring) should be mounted when using:
HYDNUT50 to HYDNUT150.

A small flat blade screwdriver is recommended as a mounting tool,
Figure 4:
Insert the spacer ring (half ring) (@) (position A, (2)
Press the arm of the hand pump down almost to the stop
Rotate the spacer ring (half ring) by 180° into position B, (3).

Press the arm down almost to the stop
Rotate the spacerring (half ring) by 180° into position A, 2
Move the arm upwards
Remove the spacer ring (half ring).
Do not replace the spacer ring (half ring) during operation of

the pump. Any inaccuracies in the displacement distance can
damage the bearing.

Schaeffler Group Industrial
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Operation

Note

() Hand pump

(2 Hydraulic nut

(3 Rolling bearing

(@) Tapered seat

(5 Original position

() Start position

(@) Displacement distance
End position

Figure 5
Mounting

Mounting the rolling bearing

1]

Mounting the hydraulic nut

Hand pump

The mounting operation begins with mounting of the rolling bearing
on the tapered seat, Figure 5. Slide the rolling bearing gently onto
the shaft or slide the mounting sleeve into the original position.
Asuitable hydraulic nutis then screwed onto the shaft and the hand
pump is connected. The hand pump is then operated until

the pressure to reach the start position is achieved. The hand pump
is now operated (number of strokes in accordance with the table)
until the rolling bearing has been driven up the required
displacement distance and the end position is achieved.

The pressure is then released and the hydraulic oil flows back into
the pump, after which the pump can be removed.

In order to avoid delays during mounting, we recommend that
the initial pressure and the number of strokes is determined before
the start of mounting.

00015F9B

Slide the rolling bearing gently onto the shaft. In this way,
itis possible to avoid sliding the rolling bearing on further than
the start position.

If the rolling bearing is slid on further than the start position,
the radial clearance is too small.

Locate the hydraulic nut on the tapered shaft or withdrawal sleeve.
Screw a coupling nipple into the hydraulic nut.
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Connecting the hand pump

A

(@) Coupling nipple

(2 Sealing ring

(3 Hydraulic nut

(@) Sleeve

(6 Collection container (hydraulic oil)
(6) High pressure hose

(@) Escape valve

(® Aeration screw

Figure 6
Venting the hand pump

Venting the hand pump

Connection

A

Venting the hydraulic nut

Check whether the spacer ring (half ring) should be mounted,

see the section Spacer ring, page 9. First mount or remove the
spacerring (half ring) as necessary and the hand pump should only
be connected after this has been done.

Only use the hand pump if the tank is completely filled with
hydraulic oil. Otherwise, air may be sucked in and compressed.

00015F9C

Before connecting the hand pump to the hydraulic nut,
vent the hand pump, Figure 6:
Provide a collection container (5)
(notincluded in the delivery)
Screw the coupling nipple (1) and sealing ring (2) into
the hydraulic nut 3
Place the hand pump on a rigid, horizontal surface,
since itis only possible to prevent air being sucked in when
the hand pump is horizontal
Close the aeration screw (8) completely,
then open it (one revolution)

Close the escape valve (7)
Hold the high pressure hose (6) vertically upwards
Operate the hand pump until oil emerges without air bubbles.

Fit the sleeve (4) on the coupling nipple (.

The high pressure hose must be suitable for a pressure of at least
1000 bar. Do not extend the arm of the hand pump. Check whether
the sleeve and coupling nipple are completely coupled.

Observe a minimum bending radius for the high pressure hose of
70 mm.

Operate the hand pump until the hydraulic nutis completely vented,
see BA 004, FAG Hydraulic Nuts.

Schaeffler Group Industrial
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Setting the start position

Determining the start pressure

(@ Internet address

(2) Designation of bearing
(3) Start pressure

() Displacement distance

Figure 7
FAG Mounting Manager

Warning A

Building up the start pressure

Hand pump

Therolling bearingis displaced from the original position to the start
position. The hand pump is of a twin stage design.

At low pressure, a large quantity of oil is pressed into the hydraulic
nut, while above 10 bar this quantity is significantly smaller,

see the section Technical data, page 21.

The start pressure can be determined, for example,
using the Schaeffler software FAG Mounting Manager.
A user manual for the software is available on the Internet.

Q- O - o] [ (3] ) a5 -

FAG Mounting Manager ?
| cnvausiviation |

wager 23030-E2-%
Dusht at kageloer Wele
1 it flache

v=03
0 ifiches Lager. suf glecher wels una Hole)

orrmssstrimng
Sanobgts Sadehivermadaung 0068 mm
Sleharung
[ ——— AL
2o baart rgginammn [
singaban (aphanal) .
Seartpasiten @ siferdancher (RN 14
Dtdrck LR
i T | arfigeniche Tam W 1582
Lagsrart Fenderoleniage st
Rehe: FE7] T verschastung von Start- m nEsa mm o
Evipnsthon
Lager: BE-K Endaasiticn Hahakratt WIW N £

Wihlen sie den Lagersitz

After calling up FAG Mounting Manager, the necessary data are
entered, Figure 7. The start pressure for reaching the start position
is then displayed.

Do not loosen the connectors on the hand pump if the unit is still
pressurised. Do not add any more oil.

Once the start pressure has been built up, the rolling bearing is in
the start position, Figure 5, page 10.

Keep the aeration screw open (one revolution):
Close the escape valve, Figure 3 (), page 8
Set the digital manometer to zero, then monitor continuously
Operate the hand pump until the start pressure is reached.

Do not exceed the start pressure. If the start pressure is exceeded,
the bearing must be dismounted and then remounted.
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Setting the end position

Determining the number of strokes

Example

The end position is reached when the rolling bearing has been
moved the displacement distance. The displacement distance can
be read off, for example, in FAG Mounting Manager.

The number of strokes can be read off on the basis of
the displacement distance and the hydraulic nut used, Figure 8,
and the value table, starting from page 24.

The following hydraulic nut is used for mounting of bearings:
HYDNUT160.
When using HYDNUT160, any spacer ring present must be
dismounted, see the section Spacer ring, page 9.
The software FAG Mounting Manager determines the displacement
distance as follows:
0,94 mm.
The next highest displacement distance is 1,01 mm and the number
of strokes is as follows, see the value table:
10 strokes for mounting with hydraulic support

12 strokes for mounting without hydraulic support.

160 s mm| 0,52 | 057 | 0,63]| 069 0,76 | 0,84 | 0,92 1,01 1

- |5 6 6 7 7 8 D0 |11

- |6 7 7 8 9 |10 [y A2 |13

170 s mm| 0,555 | 0,61 0,67 | 0,73 | 0,81 [ 0,89 | 0,97 | 1,07 | 1

xx - | 6 6 7 8 9 9 |10 |11 13

- |7 7 8 9 |10 |11 12 |13 |15

180 s mm| 0,557 | 0,63 0,69 076 | 0,83 0,92 | 1,01 | 1,11 | 1

xx - | 7 7 8 9 |10 |11 12 |13 14

x5 - | 8 8 9 |10 |11 12 |13 |15 16

190 s mm| 061 | 067 | 0,74 | 0,81 | 0,89 [ 0,98 | 1,08 1,19 | 1

x - | 8 9 |10 |10 |12 |13 14 |15 17

2 - | 9 |10 |11 12 |13 |15 |16 |18 |19

200 s mm| 064 | 07 | 077 | 0,85 0,94 [ 1,03 1,13 | 1,25 | 1

xx - | 9 |10 |11 12 |13 |14 |16 |17 |19

(@ Next highest displacement distance X; - |10 11 12 14 15 16 18 20 22
(2 Number of strokes 210 s mm| 07 | 0,77 | 0,85 | 0,93 [ 1,02 | 1,13 | 1,24 | 1,36 | 1
x - |11 12 |13 14 |15 17 |19 |20 |23

. x, - |12 [13 |15 16 |18 |19 |21 23 3

Figure 8 5 s mm| 07 | 077 | 0,85 0,93 | 1,02 | 1,13 | 1,24 | 1,36 | ¢

Value table, excerpt xo - l11 12 14 15 16 18 120 |22 =
Schaeffler Group Industrial BA20 | 13



Moving the rolling bearing
to the end position

A

(1) Escape valve
(2) Digital manometer
(3) High pressure hose

(@) End cap

(®) Sleeve

(® Coupling nipple
(@ Hydraulic nut

Upper stop
(9) Lower stop
Stroke counter

Figure 9
End position, dismounting

1]

Dismounting the hand pump

Releasing the pressure

Removing the hand pump

Hand pump

The hand pump is operated to bring the rolling bearing into the end
position, Figure 9.

800 bar must not be exceeded. Do not loosen the connectors on
the hand pump if the unit is still pressurised.
Do not add any more oil.

00015F9D

Keep the aeration screw open (one revolution):
Close the escape valve (1), set the stroke counter @9 to O
Monitor the digital manometer (2)
Move the hand pump from the upper stop (8) to the lower stop (9
until the stroke counter G9 shows the number of strokes.

Operate the escape valve by hand only. On each occasion,

the arm must be moved up to the upper stop and then down.

Do not exceed the number of strokes. If the number of strokes is
exceeded, the bearing must be dismounted and then moved back
to the start position.

Before the hand pump is removed, it must be unpressurised.

Slowly open the escape valve (1)
Monitor the digital manometer (2).

Once the unit is unpressurised, remove the sleeve (5) from
the coupling nipple (&)
Close the sleeve (5) using the end cap (@).

14 | BA20
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Maintenance

1]

Changing the oil

Note

Cleaning the tank

Note

The use of unsuitable replacement parts and oils can damage
the hand pump and may lead to hazards occurring for the user.

Always use original replacement parts sets from Schaeffler KG.
Only use oils recommended by us, see the section Hydraulic oil,
page 7.

Check the hydraulic oil six months after the last oil change.
Replace contaminated oil.

One year after the last oil change, replace the oil even if it is not
contaminated:

Empty the tank completely

Check the tank and clean it if necessary

Fill the tank completely with fresh oil, pump 50 times,
then fill up with fresh oil.

Dispose of oil, contaminated cloths and similar materials in
the correct manner.

Clean the tank if there are stubborn deposits on the walls of
the tank:

Empty the tank completely

Fill the tank with petroleum ether
Rock the filled tank

Empty the tank completely

Vent the tank.

Dispose of petroleum ether, contaminated cloths and similar
materials in the correct manner.

Schaeffler Group Industrial
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Hand pump

Technical data
Hand pump Component Technical data
Threaded connector G,
Oil container capacity 41

Delivery volume <10 bar 4 cm? per stroke with spacer ring (half ring);
18 cm? per stroke without spacer ring (half ring)

Delivery volume >10 bar |0,2 cm? per stroke with spacer ring (half ring);
0,9 cm? per stroke without spacer ring (half ring)

Maximum oil pressure 1000 bar

Mass ~ 24 kg (including metal case)

Ordering designations  Replacement parts, Figure 10 and
table Ordering designation PUMP1000-4L-CONTROL.

00016066

(1) Pump body

(2 Oil container

(3 Digital manometer
(@) Spacer ring (full ring)
(® Spacer ring (half ring)
(®) Stroke counter

(7) Wear parts (set)

Figure 10
Replacement parts

Ordering designation Component Ordering designation
PUMP1000-41-CONTROL e e s PUMP1000-4L-CONTROL
(incl. digital manometer in metal case)

Pump body PUMP1000-4L.BODY
Oil container PUMP1000-4L.TANK
Digital manometer PUMP1000.MANO-DIGI
Spacer ring (full ring) PUMP1000-4L-CONTROL.RING-0,2ML
Spacer ring (half ring) PUMP1000-4L-CONTROL.RING-0,9ML
Stroke counter PUMP1000-4L-CONTROL.COUNTER
Wear parts PUMP1000-4L.SPARE-KIT
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EU Declaration of Conformity

Figure 11
EU Declaration of Conformity

Hand pump

B € #ao

E ion of Conformi

in accordance with EG - EC machinery directive 88/37

We hereby declare that the product: below is in
wmmwuummnmuhmmw

we
mmmmhhnﬁlwmhmﬂhﬁm
without our agreement.

Product designation: hydraulic hand pump
Product name: PUMP1000-4L-CONTROL

Applicable standards:
- EN292-1:82
- 292-2:92
- ENB2:86

Schaeffler KG
F'IS - FAG Industrial

Services
Georg-Schafer-Str. 30 "
(/ 4 |4, 87421 Schweinturt h n

General Manager F1S PProduct Manager
Maintenance Tools

Date:

Schweinfurt, 03/08/08

Declaration of Conformity for hand pump PUMP1000-4L-CONTROL.

0001645D

Schaeffler Group Industrial
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Digital manometer

Features

Operation

() LED display

(2 Down key

® @ key

(@ Up key

(5) Battery symbol

(6) Battery compartment cover
(7) Hexagonal nut M27

Figure 12
Digital manometer

Switching on, switching off

Control keys

Function of control keys

Hand pump

The digital manometer PUMP1000-4L-CONTROL.MANO is part of
the hand pump and is already mounted when the hand pump is
supplied.

A ceramic sensor records the pressure and shows the value on

a four digit LED display. The accuracy is 0,5%.

The manometer is powered by a 9 V battery and has a peak value
memory.

The device is operated using three membrane keys on the front,
Figure 12.

00015F65

Key Function
@ | Deviceis switched on
2X@ | Device s switched off

The specific function of the key depends on whether the user
changes between different menu items or is within a single menu
item, see table.

Key Select menu item Set value

Q0 Next menu item Reduce value
(4] Previous menu item Increase value
(P} - Confirm value?)
0:0Q |- Cancel value
0&0 Jump to function -

D When the value is confirmed, the system moves to the next menu item.

18 | BA20
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Control diagram  The navigation and setting options are shown in the control
diagram, Figure 13.

D | o0 @—

2XP = OFF

A
® | [PASS #
ANV
4 P
® s SEt
. AV
(1) LCD display A

(2) Peak value memory G 5)
(3 Enter password

: ) Y
(@) Automatic zeroing — P o
(5) Change password ® P'JE'C 86) o
ry &
. \ 5
Figure 13 G &

Control diagram

Footnotes for Figure 13 Peak value memory off.
2) Recording of maximum values.
3) Recording of minimum values.
4) Factory setting = 5.
5 Automatic zeroing.
©) New password, example.
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Hand pump

Maintenance Contaminated hydraulic oil can make maintenance necessary at
Schaeffler KG. If clean hydraulic oil is always used, maintenance is
restricted to changing the battery.

Changing the battery  If the voltage of the battery falls below 7 Volt, the battery symbol
is shown, Figure 14. Lift the battery cover outwards and change
the battery.

(@) Battery symbol
(2) Battery cover
(3 9V battery

Figure 14
Changing the battery

00015FA3

m Replace a used battery promptly by a fresh battery if the battery
symbol is shown. Replace a damaged battery cover and seal
promptly, since the ingress of hydraulic oil will destroy the device.
Always mount and dismount the digital manometer using
the hexagonal nut, never the housing, Figure 12, page 18!

Dismounting  To replace a digital manometer that is damaged or in need of
maintenance:

Ensure that the hand pump is unpressurised

Unscrew the digital manometer (right hand thread) using
awrench (A/F27).

Mounting  To mount a new or repaired digital manometer:
Use a new sealing ring, Figure 12, page 18

Mount the digital manometer (right hand thread) using
awrench (A/F27).
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Technical data
Digital manometer

Ordering designations
Ordering designation
Digital manometer

Component Technical data
Threaded connector G3/,

Accuracy class 0,5%

Zero point correction =25%

Measurement range 0 barto 1000 bar
Overload range 1500 bar

Power supply 9V

Battery life ~ 5000 h (600 mAh)
Operating temperature 0°Cto +60 °C
Storage temperature -30°Cto +80°C
Max. relative humidity 90%, no condensation
Protection type IP 65

Mass ~ 0,35 kg
Component Ordering designation

Digital manometer

PUMP1000-4L-CONTROL.MANO

Sealing ring

Flat seal to DIN 16 258

Battery

9V

Schaeffler Group Industrial
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Troubleshooting A list of common

Malfunction, cause, remedies

Hand pump

malfunctions is shown in the following table.

Malfunction

Cause, remedy

Piston
does not move out

The hand pump was positioned with the head facing up:
Position the hand pump with the feet facing down.
The escape valve of the hand pump is not closed or
not completely closed:
Close the escape valve.
Leak in the oil circuit:
Replace leaking parts or send the hand pump to
Schaeffler KG, Schweinfurt, for repair.

Cylinder

moves out in

a jolting motion or
not completely

Air in the oil circuit:

Vent the pump, high pressure hose and hydraulic nut.
The piston of the hydraulic cylinder is bent or damaged
and is being subjected to mechanical braking as a result:

Send the hand pump to Schaeffler KG, Schweinfurt,

for repair.

The piston
sinks back under
load

Escape valve leaking:
Replace leaking parts or send the hand pump to
Schaeffler KG, Schweinfurt, for repair.
Cylinder seals leaking:
Replace the seals.
Leakage at couplings or hose fittings:
Replace parts with original replacement parts.

Cylinder does not
move back
completely or
only very slowly

Oil is not flowing freely back into the tank:
Check whether the escape valve is completely open
and the nipples and sleeves are correctly coupled.

Continuous
oil loss

Leakage at the pump piston:
Replace the seals.

Stroke counter
is not counting

Replace stroke counter.

Manometer
not functioning

Replace the battery.

22 | BA20
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Displacement
Number of strokes

il
l

0000160AD

Value table

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

500 s mm| 0,2 0,22 | 0,24 | 0,27 | 0,29 | 0,32 | 0,35 | 0,39 | 0,43

551

60" [s mm| 0.23] 025] 028 | 031 0341 037 | 041 | 045 | 049 ] 054 [ 06 |

659

s o[ 020 | 026 ] 029 | 0.32| 035 | 039 | 043 | 047 | 01| 057 | 0.2

700

s mm| 05| 028 | 03 | 03| 037 | 0.4 | 044 | 049 | 054 | 059 | 065 ]

759

s o[ 027 | 05 | 053 | 036 | 04 | 0.3 | 043 | 053 | 058 | 04 | 07 |

80V

[+ | 028 | 031 | 034 | 07 | 041] 045] 05 | 055 | 06 | 066 | 03]

850

907

s mm| 01| 034 | 038 | 041 | 045 | 05 | 035 | 06 | 066 | 03| 08 |

950

s mm| 02| 035 | 09| 0.43 | 047 | 02| 057 | 02| 069 | 075 | 083 ]

100%

[+ mm| 04| 037 | 041] 045 | 05 | 0:35| 06 | 066] 073 | 08 | 088 |

D Spacerring (half ring) must be mounted.
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072 | 05 | 088 ] 056 | 106 | 147 | 128 | 141 | 15| 11 | ves | 207

075 | 087 | 096 | 106 | 116 | 128 | 11| 195 | 17 | 17 | 208 | 227
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Displacement
Number of strokes

il
l

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

1050 s mm| 0,38 | 0,42 | 0,46 | 0,51 | 0,56 | 0,61 | 0,67 | 0,74 | 0,81 | 0,9 0,99

110Y

s mm| 07| 041 | 04s| 0.49 | 04 | 0.6 | 06 | 02| 079 | 087 | 056 |

1209

s mm] 04 [ 044 | 048 | 053] 059 ] 064 | 071 078 086 ] 0.94 | 1,04 |

1257

s o | 045 | 053] 038 | 064 | 07 | 077 | 085 | 098 | 103 | 113 | 124 ]

1300

s nm | 0.2 | 04| 051 | 056 | 01| 0.8 | 074 | 02 | 09 | 095 | 109

1350

[+ mn| 051 | 056 ] 0.62| 068 | 075 | 082] 05 | 095 | 105 | 12 | 132

1400

s mn| 045 | 05 | 0.4 | 06 | 066 02| 05 | 08 | 096 | 06| 117]

1450

1509

D Spacerring (half ring) must be mounted.
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1,19 | 1,31 | 1,44 | 1,59 1,75 1,92 2,11 2,32 2,56 2,81 3,09 3,4 3,74 4,12
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Displacement
Number of strokes

il
l

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

160 s mm| 0,52 | 0,57 | 0,63 | 0,69 | 0,76 | 0,84 | 0,92 | 1,01 | 1,11
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Displacement
Number of strokes

il
l

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method
275 s mm| 1,47 | 1,62 | 1,78 | 1,96 | 2,15 2,37 2,6 2,86/ 3,15 3,47| 3,81

280

290

295

300

310

315

320

335

340

355

360

30

BA 20

s | 087 | 06| 105| 116 | 127] 14| 15 17| vae] 20 226
o mm| 155 | 11| 188 | 206 | 227] 25| 275 202 202 269 0z
s | 099 | 102] 11| 24| 136] 15| 168 11l 199 219 21
s | 13| 17| 173 | 19 | 209] 23| 253 278l 308 337 37
o | 17| 100 | 202| 202 | 245| 269 296 35| 358 294 4

s o[ 14| 163 | 19| 197 | 247| 238 262 288 7] se9 e
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4,61 5,07 5,58 6,14 6,75 7,43 8,17 8,99 9,89| 10,88| 11,97| 13,16| 14,48| 15,93

15,47

18,09

19,07
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Displacement
Number of strokes

il
l

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method
375 s mm 1,94 2,13| 2,35 2,58 2,84 3,12| 3,44 3,78 4,16 4,57 5,03

380

395

400

415

420

435

440

460

480

500

520

32

BA 20

ool el 16| o8 218 24| zed 291 22| 252 serl any
o | 20| 209 263 289 el 349 asal e 4es 52 56
o | o9 106 204 225 247 272 299 39 262 398 ano
ool 26 209 273 201 a1l sl 4 | | 4s 533 seq

o | 26 294 33 255 391l 43| ar3| 52| so2 63| 699
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6,09 6,7 7,3 8,1 8,91 9,81 10,79 11,86 13,05 14,36 15,79 17,3 19,11
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Displacement
Number of strokes

i I
'

J;?H
e

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

530

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X, = Number of strokes without hydraulic method

530

ool 1s97| 1757| 1593|2126 2ae| mr2| 23 | a3

[ nm| 1096| 1646] 181 | 1991 219 | 2aa | 265 | 296]

34 | BA20 Schaeffler Group Industrial



Schaeffler Group Industrial BA 20 | 35



Displacement
Number of strokes

i I
'

J;?H
e

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

600

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X, = Number of strokes without hydraulic method

600

ool 68| 1857| 03| 2247] 2a72] 27a9| 2991] 29

o omm| 17 | 1507| 1657| 1823 2005| 2206 ze27| 2669]
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Displacement
Number of strokes

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

680

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X, = Number of strokes without hydraulic method

680

o omn| 1991 2191] 2e1 | 2651 6] 3207| 3528| seen

[ nm| 189 | 2079] 28| 26| 2ev| 0| 49| 6]
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10,07 11,08 12,19 13,41 14,75

10,22 11,24 12,37 14,96 16,46
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Displacement
Number of strokes

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X5 = Number of strokes without hydraulic method

750

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X, = Number of strokes without hydraulic method

750

o omn| 2027 223 | 22| 2698] 2968] es| 3591] 5

s oom| as| 2 | 26| 09| 0| sen| ws| e
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10,87 11,95 13,15 14,47 18,91

10,22 11,24 12,37 14,96 16,46

11,44 12,59 13,84 15,23 16,75

10,87 11,95 13,15 14,47 15,91
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Displacement
Number of strokes

0000160AD

Value table (continued)

Designation

s = Displacement
x; = Number of strokes with hydraulic method
X, = Number of strokes without hydraulic method

HYDNUT
850 S mm 4,29 4,72 5,19 5,71 6,28 6,91 7,6 8,36 9,2
X, — 551 606 667 733 807 887 976 1074 1181
Xy — 590 648 714 785 863 950 1045 1149 1264
880 S mm 4,42 4,86 5,35 5,88 6,47 7,12 7,83 8,61 9,47
Xy — 565 621 683 752 827 909 1000 1100 1210
Xy — 604 664 730 803 884 972 1069 1176 1294
900 S mm 4,62 5,08 5,59 6,15 6,76 7,44 8,18 9 9,9
Xy — 643 707 778 856 941 1036 1139 1253 1378
Xy — 687 755 831 914 1005 1106 1216 1338 1472
930 S mm 4,69 5,16 5,67 6,24 6,87 7,55 8,31 9,14 10,05
Xp — 673 741 815 896 986 1084 1193 1312 1443
Xy — 718 790 869 956 1051 1157 1272 1399 1539
950 S mm 4,89 5,38 5,92 6,51 7,16 7,88 8,66 9,53 10,48
Xp — 743 817 898 988 1087 1196 1315 1447 1592
Xy — 792 870 957 1.053 1.159 1.274 1.402 1.542 1.696

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X, = Number of strokes without hydraulic method
850 S mm 21,68 23,85 26,24 28,86 31,75 34,92 38,41 42,26 46,48
X, — 2785 3064 3370 3707 4078 4 486 4934 5427 5970
Xy — 2980 3278 3 606 3967 4363 4799 5279 5807 6388
880 S mm 22,34 24,57 27,03 29,74 32,71 35,98 39,58 43,54 47,89
Xy — 2854 3140 3454 3799 4179 4597 5056 5562 6118
Xy — 3051 3356 3692 4061 4 467 4913 5 405 5945 6 540
900 S mm 23,35 25,69 28,26 31,08 34,19 37,61 41,37 45,51 50,06
X, — 3250 3575 3933 4326 4758 5234 5758 6334 6 967
Xy — 3470 3817 4199 4619 5081 5589 6148 6763 7 439
930 s mm 23,71 26,08 28,68 31,55 34,71 38,18 42 46,2 50,81
Xy — 3403 3743 4117 4529 4982 5480 6028 6631 7 294
Xy — 3630 3993 4392 4831 5314 5846 6430 7074 7781
950 s mm 24,72 27,19 29,91 32,9 36,19 39,81 43,79 48,17 52,98
Xy — 3753 4129 4541 4996 5495 6 045 6 649 7314 8045
Xy — 3999 4399 4839 5323 5856 6 441 7 085 77% 8573
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11,46 12,61 13,87 15,26 16,78 18,46

12,16 13,38 14,72 16,19 17,81 19,59

12,68 13,95 15,35 16,88 18,57 20,43
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Displacement
Number of strokes

0000160AD

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method
HYDNUT X, = Number of strokes without hydraulic method
1000 S mm 5,07 5,58 6,13 6,75 7,42 8,17 8,98 9,88 10,87
X, — 841 925 1017 1119 1231 1354 1489 1638 1802
Xy — 895 984 1083 1191 1310 1441 1585 1744 1918
1060 S mm 5,33 5,86 6,45 7,09 7,8 8,58 9,44 10,39 11,43
X1 — 954 1049 1154 1270 1397 1536 1690 1859 2045
Xy — 1014 1116 1227 1350 1485 1633 1797 1976 2174
1080 S mm 5,81 6,39 7,03 7,73 8,51 9,36 10,29 11,32 12,45
X1 — 1085 1193 1313 1444 1588 1747 1922 2114 2326
Xy — 1152 1268 1394 1534 1687 1856 2042 2246 2470
1120 s mm 5,62 6,18 6,8 7,48 8,23 9,05 9,96 10,95 12,05
Xy — 1187 1306 1436 1580 1738 1911 2103 2313 2544
Xy — 1259 1385 1524 1676 1844 2028 2231 2 454 2700
1180 s mm 5,91 6,5 7,15 7,87 8,65 9,52 10,47 11,52 12,67
Xy — 1379 1517 1669 1835 2019 2221 2443 2687 2956
Xy — 1462 1608 1769 1946 2140 2354 2590 2849 3133

Value table (continued)

Designation | s = Displacement
x; = Number of strokes with hydraulic method

HYDNUT X, = Number of strokes without hydraulic method

1000 S mm 25,63 28,19 31,01 34,11 37,52 41,27 45,4 49,94 54,93
X; — 4249 4 674 5142 5656 6221 6843 7528 8281 9109
Xy — 4523 4975 5473 6020 6622 7284 8013 8814 9695

1060 S mm 26,94 29,63 32,6 35,86 39,44 43,39 47,73 52,5 57,75
Xy — 4821 5303 5834 6417 7 059 7764 8541 9395 10335
Xy — 5126 5639 6203 6823 7 505 8256 9082 9990 10 989

1080 S mm 29,37 32,3 35,53 39,09 43 47,29 52,02 57,23 62,95
X7 — 5484 6032 6 635 7 299 8029 8831 9715 10 686 11755
Xy — 5825 6 407 7 048 7753 8528 9381 10319 11351 12 486

1120 s mm 28,41 31,25 34,37 37,81 41,59 45,75 50,32 55,36 60,89
Xy — 5999 6599 7 259 7 985 8783 9661 10 628 11 690 12 859
Xy — 6366 7 002 7702 8473 9320 10252 11277 12 405 13 645

1180 s mm 29,87 32,86 36,15 39,76 43,74 48,11 52,21 58,92 64,03
Xy — 6970 7 667 8434 9277 10 205 11225 12 348 13583 14 941
Xy — 7 388 8127 8 940 9834 10817 11 899 13 089 14398 15838
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13,82 15,21 16,73 20,24 22,26

15,07 16,58 18,23 20,06 22,06 24,27

14,58 16,03 17,64 21,34 23,48

15,33 16,86 18,55 22,44 24,69

Schaeffler Group Industrial BA 20 | 45



MATNR 036856932-0000 / BA 20 / GB-D / 200911 / pdf only

Schaeffler KG

Georg-Schéfer-Strale 30

97421 Schweinfurt (Germany)
Internet www.fag.de

E-Mail FAGinfo@schaeffler.com

In Germany:

Phone 0180 5003872
Fax 0180 5003873
From other countries:
Phone +49972191-0
Fax +49 9721 91-3435

Every care has been taken to ensure the
correctness of the information contained
in this publication but no liability can be
accepted for any errors or omissions.
We reserve the right to make technical
changes.

© Schaeffler KG - 2009, November

This publication or parts thereof may not
be reproduced without our permission.

BA 20 GB-D




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


