Furka® FDB.H / F-HSB disc brake series
Operating Manual

Furka®-n2:FDBH50400233
Page 1 of 34
Version: 5.1.1 — 0003 EN

Furka® FDB.H / HSB Series Disc

Brake

FDB.H caliper

i

&+ /; .
{ T
F = i - o
1t 1
YO
7 I Gl
5\ 43
3 M N
7 B\ /5 “ir N\ h
| - o ai
Ry~ 2R 3
o
)

Date: 27.09.2022

AW

Checked:




Furka® FDB.H / F-HSB disc brake series Furka®-n2:FDBH50400233

aS,
Furka Operating Manual Page 2 of 34
4 Version: 5.1.1 — 0003 EN

Table of contents

1. SAfety requUIALIONS....................ocoocueeeeeeciee e eectee et e e e e cte e e e e tte e e e e bee e e e st te e e s e baeeeesabteeeeabeeeeeabeeeeeanseeeeeanseens 4
1.1 SAfEtY PreCAULIONS ................ooeeeeeieeeeecieeeeecee e e eeee e e et eeeeettaeeeeaataeeesastaeeeeastaseesassaeeesansaeeesanssaeesansrneeans 5

I T o T4 s 1 1 3V PPt 5
2. BIAKE ...ttt et sttt h et s bt e e hte e et e e e be e e s bee e b te e ahee e s beeesabeesbeeenteesbeeenns 6
2.1 Description and designated Use Of Brake .....................ccocoooeeueiiiiiiiiiiiiiiee st escaee e e e see e e 6
2.2 Transportation and Storage iNSLIUCLIONS .....................cccueeeeecueeeeiiieeeeeieeeeeiee e e eeae e e e sree e e esbeeeeesareeas 6
2.3 TeChNICAI AALA.............c..coueiiiiieieeeee ettt ettt et et st st b e b e s bt e sse e et e et e eeean 7
2.4 Mounting dimensions, brake torque calculation.......................cccccceeieiiiieiiniiieieeiciee e 8
B2 I e 11 T=7 o [+ ] {2 U UPTN 9
3. Design, installation and brake adjustments ......................cccocouveeieiiiiieeiiiieeecee e esree e saee e ree e s saae e 10
2 Y 7 Vo () [ go ] I s 17V o USRS 10
L2 INSTAIGEION ...ttt ettt e b e s bt s ae e st e b e e be e b e ehe e et e et e e beenbeesaeenanenas 11
3.2.1 BASIC Brake iNSPECLION ..................cooeeeeeeeiivreieeeeeeeeeiiireeeee e e eeeeitaeeeeeeeeseesasbaeeeaeeesssssssseseeeeeessnnsnnes 11
3.2.2 Brake diSCINSPECLION .................vveeeeeeeeeeeiiiieeeee e e eeeeciieeeee e e e eeeeibaeeeeeeeessssabaeaeeeeeessstsbaaseeeeeesnnnssnes 11
3.2.3 Design and inspection of the brake SUPPOIt....................cccoeeeeiiiiieeiciiiiee e e esree e sveee e 11
3.2.4 Brake insStallation.....................coccoovuieiuieiuieiiiiieite ettt ettt ettt sbe et st b e be e saeesaee e 13

LB AGTUSTIMBIIES ...ttt ettt b e bt sttt et e e ebe e she e eae e st e e be e bt e bt e ehe e eateeabeebeenbeesheenatenas 15
3.3.1 Contact force and air gap adjustment ......................cooeeeeciieeeeiiiieeeeciieeeesiree e e s e e s sreeessaaaeeeas 15
3.3.2 Limit SWItch @dUSTMENt ..................cccuoviiieiiiieieiiee ettt e e s st e e e s e e s saaa e e e aaaeeean 16

3.4 Final funCtions QNA SEELINGS .....ccueeiueeiiiee ettt ettt ettt e bt s bt st e et e e sbeesbeesaeesanenas 18

0 o T-T s 1 Lo o SRR 18
4.1 Manual release device (HANAPUMPD) ........cccoiueiiiiiiiiieeie ettt sttt e sbe e st e e 18
4.2 Running-in procedure (Bedding in and pad conditioning) ................ccoueecueeeiueeeceeeciieeeiie e eeveeeevee e 18

5. MGINEENANCE ...ttt e 19
5.0 RequIGr MQINTENANCE..........oocueaiiiiiiee ettt ettt ettt sttt be e bt e s bt st e et e e beesbeesaeesaneeas 19
5.1.1 CRECK INTEIVAIS ...............cooeiiaiiiee ettt ettt ettt e b e e st e e san e e sareesneeesareeeane 19
5.1.2 Performance of the brake and condition of brake disc ....................cccccoeeevviiiiiiiieeeiciieeeccineen, 20

Date: 27.09.2022 AW

Checked:




Furka® FDB.H / F-HSB disc brake series Furka®-n2:FDBH50400233

aS,
Furka Operating Manual Page 3 of 34
4 Version: 5.1.1 — 0003 EN

IV N 11141 ol 1o 1o Lo L3S SR 21

5.3 Replacement Of lIMIt SWILCRES ..........cc.oocuieiiiiiiieie ettt ettt sttt et sbe e s e st 22

5.4 Replacing the Belleville spring packages and SEQISs ...............ccueecueecieeeciieiciieccee e 22

5.4.1 Replacing the Belleville spring PACKAQGE ..................cccuuieeiiiiiieiiiiieeiiieee sttt essaee e saee e 23

5.4.2 Replacing SEQAIS ...............cc.uueeeoeeeeeeeeieee ettt e e e e e e e e et e e e raaa e e e aaaaeaean 24

6. Failure analysis and troubleSROOLING .......................oooecuviiiicciiiie ettt e e e e e e e e ete e e e senteeeeenes 25

) T XY | PPNt 26
Caution: Risk of injury due to pre-tensioned springs. Do not attempt disassembly unless

MEChaNISM IS CAZOA. .........ooiiii e e et e e et e e e et e e e e e abee e e e e beee e esabeeeeenreeas 26

8. TECANICAI ANNEX ...ttt ettt e st e e st e et e e s st e e s bt e e sateesteesanteeanbeeensteesnseesseeesnsenen 27

TS R =T 0 1] oo ] PP PPURSOPRTPPP 6
Fi. 22 DIMEBNSIONS ..evviiiiiiieiiiiiiiteteeeee sttt ittt e e e s s satbereeeeeesesaasbebaeeeeessasssbasaeeeesssasssbtaaaeeesssassssstaaaeeesssnnssnsaeaees 8
Fig. 3: Brake Caliper NamEPIate . ......uiii et e et e e et e e e e ta e e e e atae e e e asaeeesannaeeesannaaaeaas 9
T R T o] s g - 11 Y o T Y £ SR PR 10
Fig. 5: MOUNEING QIMENSIONS ...eviiiiii ittt e e e e e et e e e e e e s e aabaaeeeeeeseeessbteaeeaeeesanssrennneens 12
T T 1T =1 = ToT o o Yo 1Y o] o [P PT 13
T A = 1= T 1o V-SSP PR 14
T TR AN T == o TR o of [V 15
Fig. 9: Release ProxX SWItCH CIFCUILIY ..uiiiiiii ittt e e e e et e e e e ee e e e abee e e enbaeeesnnrenas 16
Fig. 10: Pad wear proX SWItCh CIFCUILIY......uiiiciiiie ittt et ree e e st re e e e abe e e e eabaeeeenareeas 16
T I Y =Y g 0 =1 T =3 17
Fig. 12 LINING CHANEE cooneeiiieieeee ettt et e st e e st e e e e et b e e e e s aabae e e s nsbeeeeesbeeeeesbeeeeansseeesssasens 21
T N T ] o [TV ole] 0 Y ] =] 4 o) o AP SRR 22
Fig. 14: Belleville spring washer replacement .........ueee et e e e e e nrreeee s 23
T T T a1 =T Y[ gV dh W T o ULy RSP 27
Fig. 16: FDB.H data ShEET ......uvieiieei ettt e e e e e e et e e e e e e e e e anbteeeeeeeesenannraneeeens 29
T A e o Y Qo - § = TR YT OSSP 34
Date: 27.09.2022 AW

Checked:




Furka® FDB.H / F-HSB disc brake series Furka®-n2:FDBH50400233

aS,
Furka Operating Manual Page 4 of 34
4 Version: 5.1.1 — 0003 EN

1. Safety regulations

The safety of your brake / brake-system depends on proper and regular inspection and
maintenance. Study thoroughly the entire manual before installing and operating the brake. If in
doubt, please don’t hesitate to contact our service-department or your local retailer.

Safety and advice symbols:

Warning of personal injury This signal indicates a threat of danger. If this
danger is not avoided, this will result in death or
serious injuries.

contribute to prevent material or machine damage.

General advice This symbol indicates information that helps to
avoid adverse results and conditions.

f Warning of product damages This symbol indicates a warning which may

Important:

=>» Installation, adjustment, operation and maintenance must be carried out by qualified, skilled
personnel, and must comply with safety procedures.

Important!
The Furka® brake type FDB.H / F-HSB is an essential safety device. Any misuse

or insufficient handling or maintenance endangers life!

Also study the following manuals and regulations:

=  QOperating manual of the installation
= Safety precautions of the installation
=  Valid Safety regulations

=>» The safety of this brake and brake system depends on correct and periodic inspection and
maintenance.

Warning! A sudden start-up of the installation endangers the life of the maintenance
personnel! Secure the drive and the installation against any accidental movement
before starting any work!
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1.1 Safety precautions

Secure the drive and the installation against any accidental movement before starting any
work! Reading the operating instructions is indispensable.

The following applies to all work and operations with the brake: Safety first

Don’t use any mechanical devices to block the brake.

Ensure, that the drive is disconnected from the electrical power supply.

Ensure, that the brake (thruster) is disconnected from the electrical power supply.
Any electrical work is only to be done by a trained electrician.

Only use original Furka® spare parts

The brake must not be disassembled further than described in the manual.

1.2 Warranty

The warranty and its duration depends on the contract. For details on the supplier’s warranty please refer
to the terms of the contract. Any warranty- or liability claims are excluded in case they occur because of
one or more of the following conditions:

Non-designated use of the brake.

Improper handling, setup, operation and maintenance of the brake by the operating company.
Neglection of the regulations and notes in this manual concerning transport, setting up, operation
and maintenance of the brake.

Improper maintenance and repairs of the brake.

Improper monitoring of components, which are prone to wear.

Catastrophes, external objects and forces and force majeure.

Changes of the brake without approval of Furka®.

The information in this manual has been checked thoroughly. Nevertheless we can’t accept
liability for errors.

Use of non-original spare parts
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2. Brake

2.1 Description and designated use of brake

The FDB.H/HSB safety brake is spring applied and hydraulically released. When the brake is actuated
(closed), brake linings are pressed against the rotating/stationary disc creating the necessary friction.
The friction between the brake linings and the disc causes the disc to stop rotating. Contact pressure is
generated by Belleville spring washers that are located in the housing. The brake force is directly
transferred to the brake shoes. In case of an emergency stop or a power failure the brake closes
automatically. The design is fail-safe. To open the brake the hydraulic power unit or thruster must be
energized. It is then compressing the brake springs, generating an air gap that allows the brake disc to
spin freely. The FDB.H/HSB brake is used as safety as well as holding brake on heavy duty equipment like
cranes, conveyors, steel mill equipment etc. . This version of FDB.H/HSB brake is not certified acc. to ATEX
and cannot be used in explosion hazard zones.

Brake torque depends on:

e Contact force of the linings
e Coefficient of friction
e Brake disc diameter

Proximity sensors to indicate “brake released” and “lining wear” are included as standard.

2.2 Transportation and storage instructions

The weight of the brake depending on the size is between 90...1200kg. Please use suitable cranes or jacks
to handle the brake (refer to Fig.1);

The brakes are delivered reliably protected against corrosion. They should be stored in a clean, enclosed
and dry place. If not directly installed, the brake must be protected against damages and environmental
influences.

Liffing direction

In case of additional painting, do not contaminate:

e Brake disc surfaces

e Brake pads

e Electrical components
e Nameplate

Fig. 1: Transport
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2.3 Technical data

FDB.H50

FDB.H100
FDB.H160
FDB.H250

FDB.H315

FDB.H400

Release | Release Rated
pressure | oil volume | contact

force

Coefficient

of friction

110bar 50kN

120bar 50ml 100kN 1~2mm | 0.4

120bar 70ml 160kN 1~2mm | 0.4

130bar 95ml 250kN 1~2mm | 0.4

140bar 115ml 315kN 1~2mm | 0.4

120bar 170ml 400kN 1~2mm | 0.4
Table 1

values indicated on the name plate data.

f The hydraulic system must never be operated at a pressure higher than the
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2.4 Mounting dimensions, brake torque calculation
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Fig. 2: Dimensions

Brake

Type

FDB.H50 77 77 90 38 154 | 38 38 150 | 20.5 | 56 102 | 300 | 240 | 110 | 310 | 80

FDB.H100 gH 95 105 | 45 190 | 55 | 45 180 | 25 71 102 | 348 | 286 | 140 | 360 | &5

(0N FIN 110 | 120 | 135 | 65 260 | 70 | 65 235 | 31 87 106 | 412 | 370 | 170 | 410 | 95

(0N PATIN 130 | 120 | 160 | 75 300 | 80 | 75 275 | 37 87 106 | 456 | 370 | 170 | 470 | 110

(0N EFION 140 | 175 | 205 | 85 335 | 90 | 825|330 | 37 137 | 106 | 476 | 410 | 270 | 500 | 110

(0N L) 170 | 180 | 220 | 120 | 440 | 110 | 110 | 420 | 50 137 | 142 | 602 | 546 | 270 | 560 | 115

Mounting dimensions: Table 2 units: mm
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FDB.H50 >500 D-120 D-300
FDB.H100 30 36 40 >500 D-150 D-380
FDB.H160 30 36 40 2600 D-180 D-440
FDB.H250 30 36 40 2600 D-180 D-480
FDB.H315 30 36 40 >1200 D-280 D-600
FDB.H400 30 36 40 >1800 D-280 D-660
Brake disc related dimensions: Table 3 units: mm
Brake torque: M =F X uXxXd;
Where: ¥ ST coefficient of friction: 0.4
A1 o friction diameter:
F o contact force [kN]:
Note: d> ..max. allowable outer diameter of drum/hub:
2.5 Nameplate
A4 ©
@ Hydraulic Caliner Brake
Type: |Brakimg force: KN
Totzl [lzmp force: KN
Cylinder Pressure - MPa
Oil:
Serizl oo - W kg
@ o
Fig. 3: Brake caliper nameplate
Date: 27.09.2022 AW

Checked:




Fufley'
L 4

Furka® FDB.H / F-HSB disc brake series
Operating Manual

Furka®-n2:FDBH50400233
Page 10 of 34
Version: 5.1.1 — 0003 EN

3. Design, installation and brake adjustments

lm

3.1 Structural drawing

9 B 30 2 7

Fig. 4: List of main parts

Description
Protective cover
Adjusting pin

Pad retaining screw
Lock washer

Rear end cover

Bolts for transport
Bolts for rear end cover

Description
Flange base seal

1

A direction

parfial
BB W N1

m Description
21

—

Eyebolt

Connection bolt(s)

Test point coupling

Flange

Screw (for cover)

Lining carrier seal

Pad wear prox switch

Lining carrier

Mounting clamp

Brake pad

Fastening screw

Disc spring stack

Release prox switch

Sealing ring Spring washer Socket
Seal kit (for cylinder) Bolts (hydraulic) Piston
Cylinder body Actuator (target) Piston rod
Locknut
Table 4: List of main parts
Date: 27.09.2022 AW
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3.2 Installation

3.2.1 Basic brake inspection

e Check whether all parts and components of the brake are complete. Check whether there is any
oil (grease), paint or other contaminants sticking on the brake lining, which may affect the
coefficient of friction.

e Check whether the content of nameplate complies with type selection.

The installation of the brakes should be started only when all the points listed above apply.

Never put your fingers between the brake disc and the brake when closing the
brake to avoid serious hand injuries. Make sure, that the brake is fully secured
against closing before starting any maintenance work.

Caution: Risk of injury due to pre-tensioned springs. When working on the
released brake, make sure that the brake caliper is secured against
unintentional closing.

3.2.2 Brake disc inspection

The surface of the brake disc must have no defects such as corrosion, oil (grease) contamination,
unevenness, damage due to welding etc.. It is strictly forbidden to use brake disc with cracks or other
defects.

Average roughness depth in the contact area of the brake linings should be 3.2pum. Other tolerances can
be taken from Fig. 5.

3.2.3 Design and inspection of the brake support

The brake support is normally not part of Furka® supply. The brake support must be checked for
dimensional accuracy. Please check Fig. 5 for detailed information.

If the brake support is installed together with the brake, they must be secured (by bolts) after they have
been aligned accurately. If the mounting bores of the brake support have not been machined, they shall
be drilled after the brake has primarily been aligned, then fix the brake.

The relative tolerance between the brake support and the brake disc (refer to fig 5) should not exceed the
specification in table 5.

Date: 27.09.2022 AW
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Fig. 5: Mounting dimensions

Brake Type

FDB.H50 102

FDB.H100 102 71

FDB.H160 106 87

FDB.H250 106 87

FDB.H315 106 137

FDB.H400 142 137

Table 5 (unit mm)
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3.2.4 Brake installation

Please use the O-ring eyelet to lift the brake in order to prevent damage during
transport and installation. The brake's minimess test point coupling must face upwards
during assembly so that complete bleeding of the brake is possible later.

Make sure that the right connection bolts (acc. to table 6) are used to mount the calipers to the brake
support.

Tightening
torque Brake Type
(u=0.12) (u=0.12)
FDB.H50 8 x M20, 10.9 590Nm FDB.H315 8 x M36, 10.9 3540Nm
FDB.H100 8 xM24,10.9 1018Nm FDB.H400 8 x M48,10.9 8200Nm
FDB.H160 8 xM30, 10.9 2040Nm

FDB.H250 8 xM36, 10.9 3540Nm
Table 6: Mounting bolts FDB.H brakes

Tightening

Bolt size / torque

grade

Bolt size

Brake Type Tl

Place the released brake on the installation position. Check whether the installation position is correct on
the basis of the Fig.4 .

j"'""“‘xﬁ‘ 5...10mm
-— ‘\‘_

' “\ N this dimension means the distance between
‘ ;65#35' the edge of brake pad and brake disc
|

— - brake disc
K
IV

Fig. 6: Installation position

Adjust the correct position of the brake support and check if the linings are in parallel position to the
brake disc. The entire surface of the brake pad must be in contact with the brake disc. The brake disc shall
therefore protrude approx. 5 to 10mm beyond the outer edge of the brake pad. Pls. see Fig. 6. The brake
support can be aligned with shims. The release gap of the brake should be approx.. 1...2 mm each side.
Acc. to the selected bolt quality, use torque spanner to tighten the foundation bolts.

Connect the pressure oil line to the pressure connections of the brake. The oil inlet thread is M18x1.5 (see
fig. 2) and the diameter of the pipe shall be 12mm (12L).

Flush the hydraulic lines before connecting to the brake to prevent particles
from intruding the brake. If the lines are not flushed sufficiently, seals may be
damaged and the function of the brake is not guaranteed.

Date: 27.09.2022 AW
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Before the brakes can be put into operation, they must be bled. Make sure that there is sufficient oil in
the hydraulic system during and after the bleeding process. Briefly switch on the hydraulic system so that
the brake is flushed with hydraulic oil. Repeat this until a clean stream of oil comes out of the test point

coupling.

Please see Fig. 7 showing bleeding and non-bleeding position of the monitoring port.

L]

Closed position

Fig. 7: Bleeding

bleeding position

7
/

Please ref. to fig. 4: FDB.H brakes are shipped with transport screws (pos. 6) to hold the brake open.
Before operating the brakes these screws must be removed. First, the cover (pos. 1) needs to be
removed. Then the brake must be pressurized (opened) by HPU or hand pump. Then, transport screws
can be unscrewed. Don’t forget to mount the cover again.

Date: 27.09.2022
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3.3 Adjustments

Adjustments include the contact force and air gap settings as well as the setting of the prox switches.

linings have been changed.

Each adjustment should be done during the initial installation and after the

When the linings are worn out 0.5mm contact pressure needs to be
readjusted to guarantee that the nominal contact pressure is achieved.

3.3.1 Contact force and air gap adjustment

The air gap (distance between brake disc and lining when the brake is released) has a direct influence on

the contact pressure of the brake. The brake must be set to the values that are given in table 7.

T L -
A directio
! clockwise direction
o ;
A []
'
—— \
3y /\‘
< /
J 8
Fig. 8: Air gap setting
2 Adjusting pin 3 Pad holding screw 5 Rear end cover

FDB.H50 110bar

FDB.H100 120bar
FDB.H160 120bar
1~¥2mm
FDB.H250 130bar
FDB.H315 140bar
FDB.H400 120bar
Date: 27.09.2022 AW
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Value C (distance rear end cover to adjusting pin — see fig. 8) has to be set to 1~2mm. Therefore the
working pressure of the HPU must be set to the value acc. to table 7. Open and close the brake a
few times and check distance C. If value Cis over 2mm: Open brake, counter-clockwise (CCW)
rotate the pad connecting bold (3) to unscrew. Clockwise (CW) rotate the adjustment pin (2) and
open/close the brake until value C is set between 1...2mm. Finally the pad connecting bolt must
be tightened again. Don’t forget to mount the protection cover (1) when the setting is finished.

3.3.2 Limit switch adjustment
FDB.H brakes are delivered with proximity switches to indicate

1.

if the brake is released or not

Wiring of close and release limit switch is shown as fig. 9 with molded 2m cable, capacity

of contactors: 20~250V AC/400mA and 10~300V DC/300mA. (Note: BN is brown, BU is
blue)

¢
-y N\ BU | | EJ_

Fig. 9: Release prox switch circuitry

pad wear

Wiring of pad wear limit switch is shown as fig.10, with molded 2m cable, capacity of

contactors: 20~250V AC/400mA and 10~300V DC/300mA. (Note: BN is brown, BU is
blue)

BN L1
L+

_/—E—
\BU D N

s

Fig. 10: Pad wear prox switch circuitry
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Adjusting methods: Use an Allen key to loosen the fixing bolts of the clamping bracket to position

the sensor in the right distance to the target. Please check table 7.

/
A7
AR,
I

Jr
A

/.l
_

Fig. 11: Sensor settings

Brake Release

Brake Close

Gap X GapY

Wear Indicator Brake Release Indicator

Brake Close

Brake Release

2mm 5.5mm (*

) 6.5mm (*) 5.5mm (*) 4.5mm (*)
) 7mm (*) 6mm (*) 4.5mm (*)
) 7.5mm (*) 6.5mm (*) 4.5mm (*)

Table 7 (*) all values are approximate values

Note:

=

side has been worn out 0.5mm.

N

opened (...it will not send a signal when the brake is closed).

Value X corresponds to 0.5mm pad wear. The sensor will send a signal as soon as one single

Value Y stands for the brake release signal. The sensor will send a signal when the brake is

Date: 27.09.2022
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3.4 Final functions and settings

Open and close the brake several times. Please check for value C (contact force/air gap) table 7. If

the value is not between 1...2mm item 3.3.1 needs to be repeated.

Check for equal air gap when the brake is released. If not please repat 3.3.1.

Check the function of the limit switches. In case of problems repeat 3.3.2..

4. Operation

4.1 Manual release device (Handpump)

There is no other safety device when the brake is manually released. The
drive needs to be secured against any accidental movement.

Before actuating the manual release device make sure that the load is
| secured. In case of lowering suspended loads the brake must be slowly
\ | opened to avoid slipping of the load. Direct communication between

Y operator and spotter required.

The brake is normally connected to a hand pump that is mounted on an (external) HPU (Hydraulic Power

Unit) or thruster. Please read the manual of the HPU/thruster for further instructions.

4.2 Running-in procedure (Bedding in and pad conditioning)

The running-in procedure must be performed after the initial installation of
the brake as well as after a brake pad or a brake disc change.

The running-in procedure of the brake pads is of decisive importance in order to achieve a
sufficient contact surface between brake pads and brake disc.

The following points should be checked for correct installation:

¢ Check whether the installation the brake is in accordance with the manual

o Check brake adjustments
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e Check if there is any oil (grease) contaminating the surface of the brake disc or the brake
linings. Brake disc and brake pad should be clean and dry.

Loosen the brake pad holding screw (turn CCW). Let the motor run on 25% to 50% of nominal
speed. Then clockwise (CW) turn the adjusting pin until the brake pad touches the brake disc.
Open and close the brake several times until the entire surface of the linings is completely run-in
(Max. braking time should not exceed 5s for organic linings and 15s for sintered linings).

Remove the brake pads and check the contact pattern.

A typical test to measure brake torque is to drag the brake disc through the closed brake
measuring the current consumption of the electric motor.

Ideally, there is an overlap of 80% or more between the brake pad and the brake disc otherwise
the brake torques, shown in the catalogue, cannot be achieved.

Please check during the running-in procedure:

e Contact pattern between linings and brake disc
e Brake disc temperature (should not exceed 200 °C for organic linings, 250 °C for sintered
linings)

After the running-in procedure is finished please check the setting of the air gap acc. to chapter
3.3.1.

The brake is now ready for operation.

5. Maintenance

Warning! A sudden start-up of the installation endangers the life of the maintenance
personnel! Secure the drive and the installation against any accidental movement
before starting any work!

Please only use genuine Furka® spare parts.
5.1 Regular maintenance

5.1.1 Check intervals
e Perform daily maintenance and self-inspection at least once a month.

e Perform a complete inspection once a year.
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5.1.2 Performance of the brake and condition of brake disc

e Brake linings

Check/re-adjust linings (refer to 5.2)

e Contact force

Check/re-adjust linings (refer to 3.3.1)

e Wear situation and thickness of brake linings
If the thickness of the friction material is less than 3mm, the brake pad should be
replaced by a new one (refer to 5.2).

e Status of brake disc
Replace the brake disc when the following condition occurs:
¢ When the brake disc has cracks or wear of 1 mm on both sides.
¢ The brake disc has grooves whose depth exceeds 1.5 mm

Limit switches

Check if the limit switches are working properly (refer to 3.3.2).

Inspect the brake outside normal maintenance intervals if:

e the stopping distance/time is too long

e a limit switch indicates worn out linings
e emergency stops have been performed
e overspeed situations/excessive braking times have occurred
e |eakage has occurred
e the machine/system has been at a standstill for a long time
e the brake has not been used for a long time.

Especially during commissioning, but also after longer periods of standstill,
make sure that the brake disc is free of rust. Likewise, brake discs with rust
protection layers can also pollute the brake linings what will cause a low
coefficient of friction. Regardless of whether rust or rust protection is present
on the disc, care must always be taken to ensure that the brake disc and pads
are free of contamination.
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5.2 Lining change

accidental

movement before starting any work!

Warning! A sudden start-up of the installation endangers the life of the
maintenance personnel! Secure the drive and the installation against any

If brake pad thickness falls below 3mm, brake pads must be replaced. Replacing
worn brake linings is not a one sided matter. They are always replaced in pairs.

So if the brake pad on the right side is completely worn out, but not yet
completely on the left side, both still need to be replaced!

/// \\\

\\\\\\\

L//
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Open the brake by handpump or by HPU.
Refer to fig. 3. First remove the protective cover (1) by loosening screw (23).

The pad retaining screw (3) must be completely unscrewed from the socket (28). Please
note fig. 12.

\\\\\\\\

=) ||%

J

T

Fig. 12 Lining change

Jriction material

e Detach the socket (28) from the keyway of the lining carrier (15) by tapping the pad
retaining screw (3) slightly in the A direction with a rubber mallet. The lining (16) can be

removed in “B” dire

ction.
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Fig. 13: Lining completion

lining carrier in “C” direction.

5.3 Replacement of limit switches

Disconnect the electrical connection of the limit switch.
Replace the damaged limit switch by a new one.
Connect the new limit switch electrically.

Adjust the limit switch as per 3.3.2

Open and close the brake several times.

Check if the switch is properly working.

5.4 Replacing the Belleville spring packages and seals

Unscrew the fixing screw and remove the fixing plate. Tap out the socket (28) from the

Install the socket (28) into the new pad and mount it with the fixing plate and screw.
The new pad can now be installed and fastened with the pad retaining screw (3).

Mount the protective cover (part 1, fig. 4) again.
Please check the adjustments as per 3.3. Running-in procedure as per 4.2 is mandatory.

seals immediately.

When working on the hydraulic system, ensure the greatest possible cleanliness.
Each part must be cleaned in a solvent, dried and stored in a dust-protected
place. Dirt considerably shortens the service life of the seals. Check the surfaces
of the brake housing and brake pistons. Damage to the surface can destroy the
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5.4.1 Replacing the Belleville spring package

Open the brake electrically or by hand pump.

Refer to fig. 4. First remove the protective cover (1) by loosening screw (23).

Refer to fig. 4. Screw transport bolts (6) into the piston (29).

Release pressure from the hydraulic system (Check HPU manual).

Disconnect the oil lines from the brake.

Remove the limit switches (24,27) together with the mounting bracket (25).

Loosen the screw connection between flange and support and place the brake half on a
workbench.

Refer to fig. 4. Remove the brake pad, pad retaining bolt (3) and the lock washer (4).
Refer to fig. 14. Fix end “A” and “B” with a jack in order to release the spring in a
controlled manner.

Fig. 14: Belleville spring washer replacement

Remove the transport screws (6) and the cover screws (7). Now you can remove the rear
cover (5) and the lock nut (31).

Loosen the lock nut (31) slowly and remove the piston (29). Slowly operate the jack to
release spring pressure.

Remove the brake shoe (15) in “C” direction. Take care not to damage the seal (14)
Rotate the adjusting pin (2) and remove it from the brake flange(13) in “C” direction.
Remove the piston rod (30), spring assembly (17) and washer (18) one by one from the
brake flange (in C direction).

Clean the parts thoroughly, dry them and then lubricate them.
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The correctly assembled spring pack shall be lubricated with MoS;. Please note that the
disc spring stack must be re-installed in the same configuration as it was delivered. This
also applies in case a new disc spring assembly is installed.

All parts are reassembled in reverse.

Refer to 3.2 and 3.3

5.4.2 Replacing seals

Seals always have to be replaced as a set. Please pay attention to the correct installation
direction of the seals.

Disassemble the spring unit (Refer to 5.4.1)

Remove piston (29) and cylinder body (10)

The parts must be cleaned of dirt, grease and corrosion protection. The parts can be
easily cleaned with the help of solvents. Then dry the components.

Insert new seals and springs into the brake in reverse order. The seals should be
lubricated with hydraulic oil.

Re-assemble the brake (refer to 5.4.1)

Connect the hydraulic hoses to the brake

Check the brake for leakages by applying 1.5 rated pressure for half an hour (check table
1)

Adjust the brake as per 3.3
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6. Failure analysis and troubleshooting

Failures

\ Possible reasons

Measures

Refer to chapter

Brake doesn’t close | Check valve of Open check valve Operating manual of
HPU/thruster is HPU/thruster
locked
Belleville spring Replace spring 54.1
washers damaged assembly
Brake pads are worn | Replace brake pads 5.2
beyond the
permissible level
Transport screws Remove transport 3.2.4
have not been screws
removed
faulty limit switch Check limit switch 3.3.2
adjustment connection and

function
brake disc worn Change brake disc -

Brake applies slowly | air in the hydraulic Bleed the system 3.24
system
low temperature check oil viscosity HPU/thruster

manual

Brake doesn’t open Pressure too low Check HPU/thruster | HPU/thruster

manual
Oil level too low Check HPU/thruster | HPU/thruster
manual
Hydraulic piping Check hoses, pipes
damaged and fittings for
damage
air in the hydraulic Bleed the system 3.2.4
system
too high contact Adjust Cvalue ac.to | 3.3.1
pressure table 7
Brake is leaking Exchange seals 5.4.2

Uneven wear on lousy brake align brake/support | 3.2.3, 3.2.4

brake pad alignment
no air gap Adjust air gap 3.3.1
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7. Disposal

The disposal of the individual materials must be carried out in accordance with the legal and national
regulations of your country or your company's internal specifications. If the brake is to be
decommissioned and scrapped, the remaining hydraulic fluid must first be carefully drained from all parts

of the unit.

The brake to be scrapped should be dismantled into its individual parts and disposed of separately
according to the various materials in accordance with the applicable regulations.

Dismantling should be carried out by competent personnel. There are no special dangers as long as
suitable tools and equipment are used.

Caution: Risk of injury due to pre-tensioned springs. Do not attempt
disassembly unless mechanism is caged.

Date: 27.09.2022

AW

Checked:




Fufley'
L 4

Furka® FDB.H / F-HSB disc brake series
Operating Manual

Furka®-n2:FDBH50400233
Page 27 of 34
Version: 5.1.1 — 0003 EN

8. Technical annex

Spanner size of hex bolts

Socket-head cap screws:
Bore "medium”

Bolts with metric standard thread:

Screws with external hexagonal round:

Tightening torques acc. to VDI 2230-1:2015

DIN 150 &8, DIN 150 724, DIN 13-19
DIN EM 150 4014 bis DIN EN 150 4018
DIN 34800

DIN EM IS0 4762

DIN EM 20273

p=0.12 W=Hs=h Friction on the thread / head rest
Metric Class Spanner size
EZE;‘E Eff acc. to DIN
M ft-lb M ft-lb M ft-lb il 1y

M3 13 10 191 14 2.24 17 55 55
M3.5 2101 148 296 218 3.46 255

M4 299 22 439 3.2 514 3.8 T r

M5 59 435 B.66 6.39 10.1 745 B B

& 102 75 15 111 175 1259 10 10

na 247 182 36.3 268 424 313 13 13
W10 48 6 35.8 71 524 84 62.0 16 17
M12 24 62 125 91 144 106 1% 19
W14 133 98.1 185 1458 229 168.9 21 22
M16 205 151 301 222 355 260 24 24
W18 295 217 6 420 309.8 491 362.1 27 7
W20 415 306 581 436 692 510 30 30
W22 567 418.2 808 596.0 946 6977 34 32
M24 715 527 1018 751 1151 878 36 36
M27 1054 Tir4 1501 1107.1 1756 12952 41 4]
W30 1432 1056 2040 1505 2387 1761 46 4B
W33 1934 14264 2755 20532.0 3224 23779 S50 50
M3& 2485 1856 3544 2614 4148 3059 55 55
W39 3216 2372 4581 3379 5360 3953 60 &0

Fig. 15: Tightening torques
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FDB.H series | FDB.H Baureihe

FDB.H series safety brakes | FDB.H Sicherheitsbremsen

Technical data | Technische Daten

TT’?: BIH“[I?N] force Fbeleasempt?mre H?d?ﬁe ail Cearance Fiction cocffcient Mourting g;ﬂttls-m;@ class; Weg%:ﬂﬁ

Haltekraft | hyde Lifidruck | pyglumen | Liftspalt | Static | Dynamic Befestigungsschrauben, Qualitst, Gewicht ohne

(kM) (MPa) {mil) (mm) | statisch {dnamisch Auszugsmoment Konsole (ka)
FDB.HS0 50 11 30 1-2 0.4 0.36 8-M20 109 550+10 90
FDB.H100 100 12 S0 1-2 0.4 0.36 B8-M24 109 950+10 120
FDB.H160 160 12 T0 1-2 04 0.36 8-M30 109 1900+20 310
FDB.H250 250 16.5 95 1-2 04 0.36 8-M36 109 330040 452
FDB.H315| 315 17 115 1-2 0.4 0.36 B-M3E 10.9 330040 672
FDB.H400 400 165 170 1-2 04 0.36 B-M48 109 7500+100 1100

Bemomonent NP e
TI'}E A al a2 al b1 b2 B C d k P L E W H H1

FDB.H50 77 77 90 38 38 38 154 | 150 | 20.5 | 56 102 | 300 | 240 | 110 | 310 80

FOB.H100 95 95 105 45 55 45 180 | 180 25 T 102 | 348 | 286 | 140 | 360 85

FDB.H1&D | 110 | 120 | 135 | 65 i g3 | 260 | 235 [ 3 &7 | 106 | 412 | 370 | 170 | 410 | 85
FDB.H250 | 130 | 120 | 160 | 75 a0 T3 | 300 | 275 | 37 87 | 106 | 456 | 370 | 170 | 470 | 110
FDB.H315 | 140 | 173 | 205 | 85 90 | 825 | 335 | 330 37 | 137 | 106 | 476 | 410 | 270 | 500 | 110

FDBEH400 | 170 | 180 | 220 | 120 | 110 | 110 | 440 | 420 50 137 | 142 | 602 | 546 | 270 | 560 | 113

Relativ Dimensions of brake disc (mm)
Abmessungen Bremsscheibe (mm)
Type b D d1 42 e
Typ
FDB.H50 30 36 40 =500 D-120 D-300
FDB.H100 30 36 40 2500 D-130 D-380
FDB.H160 30 36 40 =600 D-180 D-440
FDB.H250 30 36 40 2600 D-180 D-480
FDB.H315 30 36 40 21200 D-2580 D-600
FDB.H400 30 36 40 21800 D-280 D-660

d1 = the theoretical friction diameter
d2 = max. allowable drum or hub diameter

d1 = theoretischer Reibdurchmesser
d2 = max. zulassiger Trommel- oder Mabendurchmesser

Fig. 16: FDB.H data sheet
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F-HSB data sheets

F-HSB Series Safety Braking System

Outline and installation dimensions:

HEB100 Wil Z1 Installafon

hi

fa |

F-HSE100

{D+60)¥c0s20"2-55 a+a440 150 n-430 | a+60

720
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Qutline and installation dimensions:

1]

275
n1
a ) £ 1=} B W wi
= fa | =

F-HEB160 (D+00eos 1772-175 =530 230 h-E30 a+7a T2 1210 410 as
F-HSE250 (D140 cos172-185 =530 230 &30 73 720 1265 470 10
F-HSE315 (D4+130)%cos15"2-175 =530 230 &30 73 720 \E“\.\_‘_ 500 10
F-HSE400 (D+1E60)%cos20"2-200 =530 230 &30 73 EBDD 560 115
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F-HSB Series Safety Braking System

Outline and installation dimensions:

e T oo
HEEZE with 22 installation —
— ~
|& - L ES
A
2
*
B = a
- o -
E | 1 — 1
4 r
=
-
»

Wl

Am
250
Type a T 5 [ g m w wi
F-HE8315 {D+130cos15"2-175 a+5ad 304 h-680 arrz 1455 500 110
Type a T H [ 2 hi w wi
F-H28400 {D+180cos202-200 3+740 134 n-a0a a7 1855 60 s
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Technical data of F-HSB series safety brakes:

F-H3E100 100 12 12 [ 036 3 -%-] 1318 B-14 210
F-HSE 10 150 12 12 [ 036 3 6.5 13--18 E-14 360
F-HSE250 250 16.5 1-2 o2 036 3 65 1318 B-—14 Soz
F-HSE315 s 17 1-2 o= 036 3 65 1318 B—14 T2z
F-HSE<00 400 16.5 12 o4 036 3 6.5 1318 B-14 1180

Relative Dimensions of brake disc (mm):

Tioe b o di 2 max
F-HSE100 £l 3 a0 =500 D-150 D-350
F-HSE1E0 k] 3 a0 =600 D-180 D-4401
F-HSE250 0 3 a0 =600 o-180 D-450
F-HSE31S k"] *® a0 =1200 D-280 D-500
F-HSE400 a0 * a0 =1300 D-280 D660

Brake torgue: Mm=Faxpxdl

w=reserved space dimensions for adjusting brake {rmm)
b= disc thickness (mm)

d1= theoretical friction diameter (mm)

d2= max.allowable outer diameter for drum and hub (mim)
D= disc diameter (mm)

Fleaze contact us for different disc diameters.

Fig. 17: F-HSB data sheets
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