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Precision. Strength. Customer focused.

We are fascinated by technology - and we understand our
customers. We stand firmly at your side with exceptional ideas
and tailor-made solutions and support our customers by offer-
ing them robust encoder systems, powerful drive technology
and global service. This is how we work together with our
customers to overcome the huge challenges in the heavy-duty
industry and other fields subject to harsh conditions and to
sustainably improve their business. What challenges do you
want us to tackle?

Our fields of applications:

e Metal and rolling mill technology
e Harbour and crane technology

e Mining industry

e Oil and gas industry

e Paperindustry

e Transport

e Marine engineering

e Power generation

e ...and many other applications
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Task and Solution

Task

The heavy-duty industry demands encoder solutions that
reliably provide the required signals for process control over
many years, even under extreme environmental conditions
with heavy loads due to shock, vibration, temperature, dust,
dirt and liquids. Potentially explosive environments involve
further challenging requirements. Every unplanned down-
time causes high production losses. In addition to selecting
a suitable robust encoder, the mechanical mounting quality
also significantly influences the signal quality. When mount-
ing hollow shaft encoders, the radial eccentricity and axial
moations of the drive shaft and the radial runout caused by
the fitting tolerance have to be compensated.

Solution

Johannes Hibner Giessen, the specialist for genuine
heavy-duty encoder solutions in the heavy-duty industry
worldwide, offers suitable individually designed adapter
shafts and torque brackets for the hollow shaft mounting of
incremental, absolute and further encoders under tough
environmental conditions.

The following products are available for mounting encoders

with a hollow shaft:

e Flange adapter shafts

e Screw-in adapter shafts

« Torque brackets

« Different lengths, diameters and fastening options

 Variants for shafts with and without a centering thread

» Optional: torque brackets with stainless steel link heads

e Optional: isolation of adaptershaft and torque bracket
for protection against shaft currents

e Special designs for encoder installations with functional
safety (PL e)

e Individual designs on request
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Structure of a torque bracket
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Bracket arm with a variable length
Torqgue bracket rod with a variable length

Base plate with an individual design

EE MR

Maintenance-free, corrosion-resistant link heads

Link heads made of stainless steel are optionally available
for applications in open-pit mining, close to the sea (e.g. port
cranes) or under aggressive environmental conditions.

Inaccuracies when mounting hollow shaft encoders
are caused by:

e Radial eccentricity of the drive shaft a;

e Radial eccentricity caused by the fitting tolerance ax
e Axial mation of the drive shaft as

The measurement errors resulting from these inaccuracies add
up to an overall rotation angle error of:

Ooverall = 01+ 02 + 03
The rotation angle error can be reduced by means of:

« High mounting precision
e Along lever arm length in the torque bracket
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Determining the required lever length of the torque bracket

REILERBB[BUIRAALTFEMEIRE doveran FIIEIFR BUR TR HIEZE / Selection table for determining the maximum permitted
overall error, aoveran, for an incremental encoder depending on the pulse rate

700
600 \\ Ei@/int!ement angle I ] HERPEDYPERNRMEES D PRNEITE
500 N @ IRRAR Ve nementanee ————  EEDSERY, ATIMBERARIFRIRERB0”.
= 400
E 300 \\ A maximum permitted overall error of 80" can
—8 200 \\ be assumed for mounting absolute encoders
Mé 100 | f¥HiREsEE with a singleturn resolution of 12 bit or higher.
iiﬂé g 0 Permitted error range
ge 1000 2000 3000 4000 5000
b1 BRI/ puls rate

IRENWSIENERRE, REHESRABEIRERENERER, “dowea’” (Aovra = o1+ a2+ d3) / Selection table for deter-
mining the required lever arm length of the torque bracket depending on the mechanically caused overall error, “d overan”
(U overall = A1+ A2 + A3)

O overall = A1 4 A2+ A3/ Aoyerall = A1+ A2+ A3

TefE A EREIR o [] TERAEHEIR 0[] heZRAEREIR oz ["]
Rotational angle error oy ["] Rotational angle error oz ["] Rotational angle error a3 ["]
IR SRR [ / _
SR BIRE [mm) FRRESIRIVERRE M1/ | 402 [mm)
B - Radial eccentricity caused by ) A
Radial eccentricity of shaft [mm)] . Axial motion [mm)]
fitting tolerance [mm]
0,02 | 004 | 0,06 | 008 | 010 | 0,02 0,04 0,06 [008]| 1 2 L 6 10
B=120
et
\L&’é/! g 35" 69" 103" | 138" | 172" | 35" 69" 103" 138" | 8" 29" 115" | 260" | 718"
B=120
%51
\7/ 17" 33" | 50" | 66" | 83" | 17" 33" 50" 66" | 2" 7" 27" 60" | 166"
B=250 [
B =500
=
. 9" 17" 25" | 33" | 42" | 9" 17" 25" 33" | 1" 2" 7" 1’ 45"
B=500
B =1000 5" Q" 13" 17" 21" 5" Q" 13" 17" | 01" 05" | 2" L 11"

HEZZENKE (L) XEHDTENERTEEZEZMN, LIS RIEFRAREENKE., /The length (L) of the torque bracket only has a major
influence in the case of axial stroke, when the maximum possible length should be selected.
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Overview tables of encoders /torque brackets / mounting plates

1 XL ERYHIER 42 / Torque bracket with a bracket arm

RIERTSLELZ IR
S /Type &% / Drawing {2 / Isolated variants dH7 h X B L
available
FGHJ 2 HM 11 M 1042 10b no 6 9 20,5 69,5
FGH 40, FGH 4, A..H 40, 12,2/ 120 -
A.HL4 UOMHQ) 4L, HM 09 M 102 203a ues 8 15,2 15,7 500
UOMH(J) 41, USLH 42 iso
150 -
FGH 6 HM 03 M 55771 yes 12 16 12 750 T2/
s variable
A.H60 HM 19 M 114 729 yes 8/12 12 12,2 750_
350 -
FGH 8 HM 03 M 55 764 no 12 16 12 750
200 -
FGH 14 HM 02 M 55 597 yes 12 16 35 565

HERTRERIRMH / other dimensions on request

6
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Overview tables of encoders / torque brackets / mounting plates
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2. HisRit = L9HIEST 28 / Torque bracket mounted directly on the housing

A RIS LBEHITH,
RIS /Type [E4% / Drawing 1% / Isolated variants dH7 h X Xh B L
available
FGH 6 HM 03 M 55770 yes 8 12 10 - 110
FGH 8 HM 02 M 55 627 ues 8 12 8 27,7 140 B/
T=
FGH 14 HM 02 M 55 587 yes W19 - ; 200  Variable
FGH 40 HM10 M 101771a yes 6 9 L - 425
HERTRERIZ / other dimensions on request
R IR
standard special designs
& J:273 EE BT
baseplate P1 baseplate P2 flangeplate P3 distance pin
E-54368 C-52969a C-52659
< Q15 50

L 46

66

@45

85

W
I3

b

g

B SRR EE/i£2 &2 / Base - and Flange plates for torque brackets

TRBRIIRBAPNERIRT

Mounting bolts can be designed to meet individual customer requirements.
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Mounting hollow shaft encoders with a torque bracket
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Selecting the torque bracket

e The ideal mounting line from the bracket arm to the bracket
rod of the torque bracket is at an angle of 90°.

e Determine the required width dimension B based on the
maximum permitted overall error of the respective mounting
point in consideration of the pulse rate and/ or the resolution
of the encoder.

e Determine the length dimension L based on the intended
support/base point.

e Select the support point: an area without relative motion
(e.g. caused by vibration) should be located between the
shaft and the support point

 |deal mounting points for the torque bracket: base plate on
an immovable surface, fastening bolt on the motor

e Select options where required: isolation, stainless steel,
safety-oriented (with fault exclusion)

Mounting hollow shaft encoders

n Prepare the mounting point: clean the (motor) shaft,
centering, fastening surfaces and fastening thread and
check for damage.

E Mount the adapter shaft and use a gauge to align it. The
radial runout at the end of the adapter shaft should be
no more than 0.05 mm. If required, use the ball thrust
alignment screws to align the adapter shaft, then secure
it with screw retention (e.g Loctite® 243).

Use the supplied screws to fasten the bracket arm of the
torque bracket to the hollow shaft encoder.

Mount the hollow shaft encoder on the adapter shaft.
The hollow shaft unit must slide smoothly onto the
adapter shaft — under no circumstances should it be
slid on with increased force. Do not use a hammer
because this may damage the bearings.

Bl Fasten the torque bracket to the support point.
Carry out fine alignment of by turning the torque
bracket rod.

n Use the supplied axial tensioning disc and corresponding
cylinder head screw to secure the hollow shaft unit.

[

Use the cover and screws to close the hollow shaft unit.

n Do not paint the link heads of the torque bracket
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Mounting hollow shaft encoders with a torque bracket
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Checking the mounted torque bracket

e After mounting, the torque bracket rod should be easy to
twist by hand within the link head.

e Check the smoothness of the link heads at least once a year.

e |f the link heads are jammed, treat them with Teflon spray or
lubricate them slightly.

ERE=RERMAH A RRAAEZIEFCH 65EGS L&k
AREIREL.

Mounting the FGH 6 with ECS 4 using a flange adapter shaft
and a torque bracket with a base plate on a concrete surface.

EREZNERMMHESIIGFCHO5EGSH] REE—IE.

Mounting the FGH 6 with EGSH 41 using a flange adapter shaft
and torque brackets.

EREZRERMANTA RRTRENHERIVEU-ONEER
BRRRERERIREL

Mounting the U-ONE basic unit using a flange adapter shaft
and a torque bracket with a base plate and pedestal on a
concrete base
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Isolation / Safety installations
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Isolation

RERFWRAR: TEEIDRSWEHIIFRE
FENEMERNAES RERAM I EAR AL RY, 15
AEATREREREINENRIGSE (SIL/PL) . XAKEHT
B R RBITEFIRURE.
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1 MEREE, 0 EECH. HAEZAANS MR aIERE, B
RITRFEIEC 61800-5-2 tfE, Al TH R AR S ERES
#EA.

2. FTAERAMMRIRWEETEME (3 1RIITH)
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MRENE,

L4 REXH: REWEERIRE. BRIEMNERIRE, QFRED
AR EDIN EN ISO 1384 9% ERIFEAR
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RE,

BT BRI MR RSN ERIER A=A IRAT
BTHE ExRIFIRIES.

10

Isolation to avoid shaft currents

Using isolated adapter shafts prevents the potential flow of
shaft currents. Isolated torque brackets can also be used as
an alternative or in addition.

Isolated bushes made of plastic and isolating screws should
be used to isolate the torque brackets.

Safe system solution: safety encoder with

fault exclusion mounting

Torque brackets and adapter shafts with a declaration of
conformity are available as safety components, especially for
safely mounting safety-certified encoders (SIL/PL). These
significantly simplify the risk assessment and acceptance
processes for the customer.

Each system solution is individually calculated in terms of
safety and tailor-made to suit the customer’s application:

1. The mechanical components such as adapter shafts, torque
brackets and screw connections to the application shaft are
designed to achieve maximum fatigue resistance and
load-bearing capacity in accordance with IEC 61800-5-2.

2. Material procurement for all accessories, including
traceability (3.1 inspection certificate)

3. Production of mechanical accessories, including measurement
of all shape and position tolerances, with a calibrated 3D
measuring machine

4. Safety documentation: Result report of safety
calculations, operating and assembly instructions,
including a mounting protocol, and a declaration
of conformity according to DIN EN ISO 13849

The Johannes Hibner Engineering Support team can also
optionally handle the measurements and mounting on site.

Accessories for encoders for potentially explosive atmospheres
Suitable adapter flanges and torque brackets are available for
encoders with Ex protection.
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Adapter shafts for mounting hollow shaft encoders

AR EBCH# / Screw-in adapter shafts EZR B / Flange adapter shafts

o ERTHEATE CIRLAIH « For shafts with or without a centering thread

o HXEFAIRIT « Customer-specific design

o IEFNEIRAVIRARIRIE « |deal for retrofitting and replacement campaigns

o [FRRHRHE IR LB T IERCH « Easy alignment of the adapter shaft with ball thrust screws

o JEIN: 841811, FFADIN EN ISO 13849-2INEIR £ 3014 « Options: isolated design, certified safety component according

to DIN EN ISO 13849-2
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Johannes Hiibner

Fabrik elektrischer Maschinen GmbH
Siemensstrasse 7

35394 Giessen

Germany

Tel./Phone: +49 641 7969-0

Fax: +49 641 73645

E-mail: info@huebner-giessen.com
www.huebner-giessen.com
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B 0412-5223868

FHl: 13941248798/13504120338

fEE: 0412-5214675

E-mail: info@aswisdom.com

Rk www.aswisdom.com

tSREESE{{¥ | Partner worldwide

© johannes hibner giessen 06/2024
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