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Bearing-free magnetic encoder systems MAG(A)
Safe, flexible, reliable, tailor-made
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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; to support our customers we offer
robust encoder systems, powerful drive technology and a
worldwide service. That is how we overcome together with
our customers the huge challenges in heavy industry and other
fields subject to harsh conditions to sustainably improve their
business. What challenges do you have?

Our fields of applications:

e Metal and rolling mill technology
e Harbour and crane technology

e Mining industry

e Oil and gas industry

e Transport

e Marine engineering

e Power generation

e ...and many other applications
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Task and Solution

Task

The heavy industry demands encoder solutions which deliver
reliably process control signals over many years. This is required
in the face of the harshest conditions resulting from heavy loads
such as mechanical shock, vibration, extreme temperature, dust,
dirt and fluids. Each and every unplanned downtime causes
high production losses.

Applications in the field are either unsuited or it is simply not
possible to fit encoders with optical scanning. The reasons are
generally to be found in installation situations, for example
extremely confined spaces, no free shaft end or large shaft
diameters. And that in conjunction with excessive axial and/or
radial shaft excentricity.
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Solution

With the experience of installing thousands of applications in
heavy industry across the globe Johannes Hubner Giessen, the
specialists for genuine heavy duty encoder solutions, now offers
the ideal solution in form of its modular, bearing-free magnetic
encoder system MAC.

MAGis:

e safe

o flexible

e reliable

e tailor-made
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» High-precision signal through special multiple scanning

e Robust mechanics capable with heavy duty fixing equipment

 Centrifugal force and fatigue resistance calculations for each
application task

e Speed and fatigue resistance tests performed on own test
stand

 Special pulse wheel designs for high speed ranges
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e Modular concept enables customized solutions

e Suitable for shaft diameters up to 1500 mm

« Suitable for installations with or without free shaft end

« Split pulse wheel - ideal for retrofit projects

 Suitable for high speed

 Extra-wide systems for large axial shaft excentricity

e Extra-slim systems for extremely restricted installation spaces

 \Wide variety of output signals (incremental, absolute, limited
speed, fiber optic cable, etc.)
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e Extremely high resistance to external influences such as
mechanical shock, vibration, dust, liquids and chips

» Robust, encapsulated electronics in special heavy duty housings
» Optional pulse wheel cover for additonal protection

of magnetic tracks

» Contact-free and bearing-less technology

meaning no mechanical wear

e Extremely economic thanks to long lifetime and

maximized plant availability

A E#l/tailor-made
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Unique service offer for encoder projects

in 8 steps:

« Recording the installation situation on site

e Technical clarification at the plant

» Prepare sketches and propose solutions

« Contract-specific design and calculation

e Manufacturing of magnetic encoders and

mechanical components

« Delivery of magnetic encoders including all accessories
e Assembling the complete magnetic encoder

system on request

o After-sales service and consultation on special questions




T {E[R¥/0perating principle

lEmiges R B S LMk i Magnetic encoder system

existing of scanning head and pulse wheel

BN i Ssasis Pes ¥ Scanning head up to IP68
| 2 REE S B3 scanning head support
El sionie EJ ruise wheel
FEATL Motor shaft
B usenirye BB Magnetic track protection
(BRET 48 / NEINRIPE) (CFRP/stainless steel protection cover)
| 6 QE=SGTC I3 Basic channel
SEpRIEE Reference pulse track
ZENERREE—DHRESME (Bobie) HaMCH# D X The measurement system exists of a magnetically hard carrier
(FEdbHEAR) , PIRPISERROBHIPEIRI®, UBSLEIMERIN, (£ (pulse wheel) with marked magnetic partition (north-south
SRR FE D LRI R AL, poles), which can be protected by a special protection cover

against the effects of environmental influences. The sensors and
electronics are housed in the separate scanning head.
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= &{E 8 /Product details

S BT R R ERABRB LT

Scanning head and pulse wheel contours precisely harmonized

B NBMAZROEOPE I, FEMWERRRHR
o

Extremely resistant to loads in heavy duty environments by
application optimized mounting of pulse wheel and scanning
head

DT EEER, XULERTENSRERES

Precise connection of split pulse wheels for gap-free
transition and very high signal quality

PEMRIPE, ERESHNES TRIPFEE

Protection cover made of stainless-steel to protect the
magnetic track in particularly aggressive conditions
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Hubner Giessen AS]MIHRIBER RS R B L AILERIAOIEEE, 1R
BREFNREHRERESOTE, T 20 2XKE 1500 BXZ
B, DMBPEETENBRLS R, EHENTRERE BRI
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Hubner Giessen’s MAG system offers unrivalled flexibility with
pulse wheels manufactured to individual customer specifica-
tions for shaft diameters between 20 and 1500 mm. Split pulse
wheels are the perfect solution to enable simple installation in
applications without a free shaft end.

MAG 125
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MAG advantages

« Extremely flexible thanks to specific adaptation to any
installation situation

e Resistant to dust, soiling, external magnetic fields as well as
fluids and condensation (operation possible in media)

e High degree of protection as well as resistance to mechanical
shock and vibration

e No mechanical wear

e Suitable for high speed
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The adaption of the MAG to the application situation is always
in the foreground. Slim pulse wheels are suitable for extremely
narrow spaces. The MAG system offers extremely wide track
widths to accommodate axial shaft movements up to + 8 mm.
The desired output signal determines the number of tracks.

BHERTR BT IEEES

Single track pulse wheel for incremental signals

RHELERK T AT IREES S MEPES

Two track pulse wheel for incremental signals with additional
reference pulse

—HOERBORR R TEIHERES Fkm: E8ES

Three track pulse wheel for absolute signal
Option: incremental signals

ELER OB TENE. IBEESSRENMES

Four track pulse wheel for absolute and incremental signals
with additional reference pulse
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FERD MR B REERE B HMIRNZEER T, INEEH Utilizing a split pulse wheel means extensive installation and
TRENZEMIFH L. Bit, HRERFEERIIMEEE removal work is not necessary in application situations where no
B, 2 MAG RASSHIES T REMALRINE. free shaft end is available. As a consequence, the split MAG system

is particularly suitable for retrofitting and upgrade projects when
the encoder needs to be integrated in an existing plant.

T DBOT RS IR IEIRE—#2, ERMEMLE, EFEH The two pulse wheel parts are joined together with screws and
BEEMANEONA L, Hibner 9 I miSREB L. TR either clamped on the shaft or affixed at a shaft shoulder or a
Nigit, ERTEREITHNA separate centering ring. Hiibner offers the split MAG system

with a patented, positive-fit design for applications operating at
particularly high speeds.

10
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MAG scanning heads offer a variety of output signals: HTL, TTL,
sin/cos, SSI, EtherCAT and other interfaces on request.

It is either possible to transmit the incremental signals via
copper or fiber optic cables. The MAG system offers several
connection options: terminal box, fixed cable, a 12-pin round
connector or customized solutions.

Itis possible to use several scanning heads at one pulse wheel
to realize multi-functional system solutions.

bt PRI v k-2l et i ]

Scanning head with terminal box for copper or fiber optic
connection

HiEKHH 12 frEEX

Scanning head with 12-pin round connector

M MAG KB H BB4E

Mini MAG scanning head with fix connected cable

11
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« KEEE (1500 mm BAF) B9RBALEEAR AL

» Specially designed for heavy duty applications in which encoders are faced
to extreme loads resulting from mechanical shock, vibration, temperature
changes and moisture

« Applications in narrow spaces

« Designs without a free shaft end

« Motors/generators with large shaft diameters (up to 1500 mm)

12
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[z FASE451/ Application examples

[ZF3/Application ELALFA SR EX R AL Tandem motors in rolling mill

ZEEIE)R /Installation situation: B L2 BB M No free shaft end with shaft shoulder
Ywh52375 % /Encoder solution: MAG-GC &2 Bk MAG-G with split pulse wheel

% /Mounting: ITEEIHE Screwed at shaft shoulder

45 m/Special features: ERRRRERNER M HETE0E Retrofit without dismantling of installation

BEXERAZ BIRIEE - B B BHFRPRDM, BELHIRENTE

No free shaft end at connection shaft between tandem motors Retrofit without removal of installation due to split pulse wheel
[ZF3/Application RELVELR Measuring rolls in cold rolling mill
ZHIE)5 /Installation situation: R EREZ Replacement of flange with pulse wheel
#wiE22 75 %8 /Encoder solution: MAG MAG
Z%/Mounting: FOPRIERNIREEREZS Pulse wheel as blank flange of the roll

Very slim design (10 mm),

4% 45 /Special features: BEigit 10mm) |, RinIERZI : )
extreme environmental influences

RESRAE N = B FEBEIRIT FERIFHIMER N T BB P SEATIRE
Extremely confined spaces demand an extra-slim design Reliable functionality in extreme environmental influences

13
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[ZF3/Application EEN BAEE Crane hoist

ZEEIE)R /Installation situation: SR L BRI Free shaft end without shaft shoulder
4miBE5 75 % /Encoder solution: MAG MAG

Z % /Mounting: Je B Clamping element

45 m/Special features: MERENRE Maodernization of an existing installation

JOHANNES

HUBNER

GIESSEN

=

MAG BI& T ARk £ RMG WOEFHE 8B E 2% MAG

MAG incl. scanning head for fiber optic connection Installation of the MAG at the crane hoist of a RMG crane
[ZFA/Application Ehir RN Pump motor in salt mine
ZHIE)R /Installation situation: Fc B ARG, A No free shaft end without shaft shoulder
#gR828 /5 2 /Encoder solution: MAG-G F ik hse MAG-G with split pulse wheel
%% /Mounting: TRET O L Mounted at centering ring
42 /Special features: BOE, TEFRE, HHERHI Hubner Retrofit, narrow space, installed by skilled

TR/SP ’ ARZE, 51k Hubner personnel, high speed

HF=ERE, FTEIE DK ST AR EN 22 3%
Demanding retrofit due to narrow spaces Realization with split pulse wheel without dismantling of installation

1
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iz FISE{51/ Application examples

[ZF/Application AELIRIE A Roller table motor in hot rolling mill
ZEEIE)R /Installation situation: BB HE, THB Free shaft end without shaft shoulder
4miBE5 75 % /Encoder solution: MAG MAG

L% /Mounting: T R Clamped onto tapered shaft

45 m/Special features: a3tz W DRSS Customized for assembly on tapered shaft

SRE RN EX P E R E T 5imfmiDesatt, A MAG REBEBERNERSES
Roller table motors are exposed to high shock and vibration loads The bearing-free MAG system has an extended lifetime compared to
standard encoders
[ZF3/Application NG S B Test stand motor
ZLHE) /Installation situation: BERMR, BHE Free shaft end with shaft shoulder
4Rh32375 22 /Encoder solution: MAG MAG
L% /Mounting: ZEERIHE Screwed at shaft shoulder

Modernization, installation in

4% 45 /Special features: BuE, Bk . ) .
motor housing, extra-slim design

TR, BERT

i

ZUERT: HETHIINERDER; EHERDES LI &G BYBNINSERTRERN MAGC REREGIERES
Before: external encoder with tooth belt; signal problems through tooth After: Precise signals through direct mounting of the customized MAG
belt vibration system in the motor housing

15
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Installation situations and attachment solutions

EEBMiE, BB/ Free shaft end with shaft shoulder

R Rohie, HEIHRE

Recommendation: Pulse wheel, screwed at
shaft shoulder

W Bohie, SRR E

Recommendation: Pulse wheel, clamped onto
shaft

HE: pilifchie, BEERHEB

Recommendation: Split pulse wheel,
screwed at shaft shoulder

R DlRe, MRFETEOH

Recommendation: Split pulse wheel,
screwed at clamped centering ring

16
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i%In FOC:
ESEHET 8

o« TTHIESER

« KIEE &%), FlA 1000m
- TELEENF R

- RIS R A2 AR

o ANAT: SeAIIRIE R

BITIRI

RIGERES 0°, Q0° FRGRIP AR SR E AR RIS Z S BT 1R
Je8, ESEREENRBRBAETAERDES. EZNEREF
AR

$RHL FOC Tix23A01AHk
Scanning head with integrated FOC transmitter

JOHANNES

HUBNER

cCieEssEN

Y

1 Fiber optic cable

IEIN S:

BT EBIEX

o ERYH{iER: TEE

o BBIRENEL 1T &E)

o UIRRE ST E: 0,63 3 5600 rpm

o DIHTERE/ BRI 2-30VDC/ &K 300 mA
o LIMMRHE: 10%

BIERR

FEFBRF RAOLIBEER T 1RE, SeEE 0.63 F
5600 rpmz[8, (ITHRAIIFEETE)
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Option FOC:
Signal transmission via fiber optic cable

« Interference-free signal transmission

e For long transmission paths up to 1000 m

e One single fiber optic cable for all channels

e Decoder with 2 output blocks

e Optionally available with FOC cable break monitoring

Mode of operation

The encoder signals 0°, 90°, reference pulse and error output
are coded and transmitted via only one fiber optic cable.

They are decoded in the switchboard and provided with
inverted signals. For further information see fiber optics catalog.

FOC fZf3288, &2 A%d, SBARDIIENX
HTL3g TTL

FOC decoder with 2 output blocks HTL
and/or TTL

=
Copper cable

Option S:
Electronic overspeed switch

e Separate power supply:

e Number of operating speeds:
e Switching speed range: 0.63 to 5600 rpm

» Switching voltage/current: 2-30VDC/ max. 300 mA
e Switching hysteresis: 10%

Not required
1 (set at factory)

Mode of operation

The electronic overspeed switch shifts at an individual defined
switching speed, which is between 0.63 and 5600 rpm and is
set at factory.

(Necessary information for order.)

17



¥ AR2#/Technical data

W2 £1/ Mechanical data

I
Hollow shafts*:

AJIX 21500 mm
up to 2 1500 mm

Az E HOE M
Mechanical installation: Centering adapted to customer shaft
RIFER IP66 2 IP68 (EN 60529) BUA T iz

Degree of protection:

IP66 to IP68 (EN 60529) acc. to connection type

HEmE LS T REZE)

Axial tolerance (offset pulse wheel/scanning head):

+ 3 mm (A58 MAG 1 MAGA); = 8 mm (A3 MAG 1 MAGA)
+ 3 mm (standard MAG and MAGA); + 8 mm (optional MAG and MAGA)

FEfRZE (35S FoREerE i)

Radial tolerance (air gap pulse wheel/scanning head):

0,1-2,0 mm (MAG 1#££); 0,1-1,0 mm (MAGA #X11&)
0.1-2.0 mm (MAG incremental); 0.1-1.0 mm (MAGA absolute)

N

Certification:

UL/CSA, ATEX/IECEX

®- &

* ARIBESKIZ M E M R < /*Further dimensions on request

MAG 1#&E / MAG incremental

S 2%1/Electrical data

IE INCREMENTAL
ENCODER

0S | OVERSPEED
S SWITCH

BB E/Supply voltage

12-30VDC

TEFRR FE24V)
No-load current (at 24 V)

#9/ca. 50 mA

B ASMER/Max. frequency 200 kHz
SRESERE/Temperature range -40°C..+85°C
BK/HER /Pulse rate AJ3X/up to 100.000 ppr
o° (M)A a5 (A)/0° signal (A) and inverted signal (A)

90° 52 (B)FIRMEES (B)/90° signal (B) and inverted signal (B)

#H {55 /0utput signals

FREREOR (NFI R @S (N)/Reference pulse (N) and inverted signal (N)

F#IREH (ERR) 1R EMEE (ERR)/Error output (ERR) and inverted signal (ERR)
JEIR: BB F#B3RFF < EGS/Optional: Electronic overspeed switch EGS

{52 1814/Signal amplitudes

HTL (495 Tt/ B /%)/HTL (corresponds approx. to power supply);
TTL (RS-422)/TTL (to RS-422)

I F#8/Terminal box

B8 S#E%4%/Electrical connection

Ak

BB
EMC BB 4R1ER K /EMC cable gland
Burndy #&3k/Burnduy plug

/Fix connected cable

M12 8 M23 #sL /M12 or M23 plug
64 4% /Fiber optic connection

18



¥ AR2#/Technical data

MAGA #433{8/MAGA absolute

S 2#1/Electrical data

Johannes Hibner 4152854t MAG(A) Magnetic encoder systems MAG(A)

AE ) ABSOLUTE

g ENCODER

$E0O*/Interface* SSI EtherCAT

FUER T/ Data format BN, it/ Gray, binary Z#l/Binary

) tH#43R/Output data {18 /Position &, JEE SBR[ / Position, speed,
sample time

iz{TH %/ Operating voltage 12-30VDC 12-30VDC

THBR (£ 24 V)

No-load current (at 24 V) 100 mA 150 mA

SRESEE/Temperature range -40°C .. +85°C -40°C .. +85°C

¥R /Resolution 12 % /up to 16 Bit A/ max. 16 Bit

hVad

18 EF SNIE/Set zero position

hE{4-4 N\ /Hardware input

B ES%EORER
Programmable via bus interface

RaEitER

Reverse count direction

hE{4-4 N\ /Hardware input

B RO w2
Programmable via bus interface

EE—HEXRIBINEE(E S /Additional
incremental signals in same scanning head

=/yes

{£53@i#& A, B/Signal channels A, B

71X 100,000 fxF
up to 100,000 pulses per revolution

Frs ks /Reference pulse

=2, HHniE
yes, with additional magnetic track

ISR M INIB 255 /Additional
incremental signals in separate scanning
head

=/yes

=/yes

{=S3®38 A, B/Signal channels A, B

SE A4 100,000 Bk
up to 100,000 pulses per revolution

SE AT 100,000 fxh
up to 100,000 pulses per revolution

Frbkd/Reference pulse

2, WHhneE
yes, with additional magnetic track

2, WHhnkE
yes, with additional magnetic track

BeEE
Electrical connection

TR $23k (Burndy, M23, EEE7]
$87E) 5 B 8845 /Industrial standard
connector (Burndy, M23, others on
request) or fix connected cable

EREOME
To interface standard

*8 ZIE [ RI$8E/*Further interfaces on request

19



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

hERE: (6 Climate neutral
BRI 4R B B L RHE B IR/A S oot st oo
#htik: T TERUTSHXTFILFEE 1535

B R =

B 0412-5223868

FA: 13941248798 /13504120338

EH: 0412-5214675

E-mail: info@aswisdom.com

Rk www.aswisdom.com

tSREESE{{¥ | Partner worldwide
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