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LTN SERVOTECHNIK GMBH

LTN Servotechnik GmbH is a German SME specialised to provide com-
ponents to the international machine builders and plant engineering
industry. The worldwide network of sales and service offices is the
backbone of the traditionally oriented company’s global activities.
Dedicated to traditional values such as partnership with customers
and suppliers. LTN’s 270 highly skilled employees constantly develop
and produce new ideas and products. This secures the success as one
of the leading supplier of components for industrial application.

Our product range covers slip rings for micro signals and high power
transmission, resolvers and incremental encoders as reliable angular
feedback systems for complex control and monitoring tasks as well
as optical rotary joints. Thus, this range is perfectly adjusted to our
customers’ needs and represents tailor-made solutions for machine
builders and plant manufacturers. We supply on-demand concepts
with special geometries, connectors, cables and other special fea-
tures. Consequently we combine our products into complex systems
together with hydraulic and pneumatic rotary joints.




LTN PRODUCTS

@ SLIP RINGS

Slip rings enable the transmission of electrical
signals and power from a stationary to a ro-
tary system. Even harsh environmental condi-
tions, as those are found in offshore appli-
cations or strong vibrations do not harm our
products. In line with this, they reliably secure
the functionality and availability of the entire
machinery.

Slip ring systems can be found in many elec-
trical systems. Core applications are

— surveillance systems such as radar systems
and CCTV applications

— medical applications in surgical lights

— the field of renewable energies such as
wind turbines and solar panel tracking

—high frequency signal transmission

— digital data transfer in computer networks

The range of our products reaches from a
few mV or mA to 1.500 V and 200 A

l..‘
e

RESOLVERS

Resolvers transform the angular position of
a rotating system into an electrical signal. Our
brushless resolvers operate wear-free and
failsafe under the hardest of conditions, such
as found in mining, under high temperature,
or in a vacuum.

Resolvers provide reliable and highly repeat-
able data for drives and controls in

— servomotors such as brushless DC motors

— mining (e.g. rock drilling)

— looms and spinning machines

— explosive areas

—cryogen applications

— radioactive applications (such as for the
rebuilding of nuclear power plants)

Our optional downstream PCBs convert
the analogue resolver signal into any digital
signal.

ENCODERS

Incremental encoders convert an angular
position optically into an electronical signal.
Those highly precise signals are a must-have
for high-end position controls.

Typical applications for incremental encoders
include

— machine tools

— elevators and escalators

— automatic doors and access systems
—fans

— packaging machines

— paper processing




OVERVIEW SLIP RING UNITS

Outer diameter

Max. inner diameter

Protection class

Max. speed

No. of rings

*more rings on request

Electrical transmis-
sion per ring

SCO012

SC020

SC020-
COAX

SC040

SCO50

SC080

SC100

SC104-A01

SC104-L01

SC120

SHO85

DISC SLIP
RING SD

12 mm

20 mm

20 mm

40 mm

50 mm

80 mm

100 mm

104 mm

104 mm

120 mm

85 mm

50 - 580 mm

no bore

3 mm

0 mm

no bore

17 mm

30 mm

50 mm

50 mm

50 mm

70 mm

25 mm (excentric)

0-560 mm

IP51

IP51

IP51

IP50
(connector IPO0)

IP54

IP54

IP54

IP54

IP54

IP54

IP50

IPOO

250 min”’

250 min”’

10 min~’

400 min

250 min”’

150 min!

120 min

400 min”'

up to 800 min”

100 min”’

1500 min~'

30 - 200 min™

6, 12

6, 12, 18, 24, 36

2 rings for one
Coax 75 Q

max. 6

max. 12*

max. 24*

max. 24*

max. 24*

2,4,(6,8)*

max. 24*

max. 16*

2-12*

2A/48V

2A/48V

2A/24V

3x10A/230V
&3x2A/48V

10A/230V

16 A/230V

16 A/400V

10 A/500V

10 A/500V

16 A/400V

25A/400V

1A/60V




LT

SCO012 (Design example) SC020 (Design example) SC020-COAX (Design example) SC040 (Design example)

SCO50 (Design example) SC080 (Design example) SC100 (Design example) SC104-A01 (Design example)

SC104-L01 (Design example) SHO85 (Design example) DISC SLIP RING SD (Design example)
Length: Depending on ring quantity

Protection class: higher on request

Operating temperature: -20°C ... +80 °C (-5 °F ... 175 °F); higher on request

Others: Customized versions and slip ring combinations are available

Combinations consisting of slip rings and encoders or resolver on request




SLIP RING

SCO12

FACTS

e 3, 6 or 12 rings with max. 2 A per ring
* Max. 48V,
e Quter diameter 12 mm

6-Pole version (Design example)

ELECTRICAL DATA MECHANICAL DATA
Number of rings: 3,60r12 Speed: max. 250 min™
Current: max. 2 A per ring Protection class: P40
Voltage: max. 48 V. Temperature: -20°C ... +80 °C (-5 °F ... +175 °F)
High pot: 500V, Rotor / Stator conn.: 300 mm leads; AWG 28/19 (0.1 mm?)
Insulation resistance: 1000 MQ at 500 V. Bearings: sealed miniature ball bearings of steel
Noise: 20 mQ at 5 min™, 6 V. and 50 mA Housing: made of glass fibre reinforced polycarbonate
Contacts / Leads: gold-gold / silver plated copper Secure: body to be clamped or glued;
with PTFE insulation flange optional

Rotor | Stator

300 300

J 12f8‘2 6 L*

Number of rings 3 6 12
L* (mm) 1451 19 | 28




OPTIONS

e Flange with 3 bores dia. 3.3 mm on b.c.d. of 18.5 mm
different axial flange position on request
e Other ring quantity on request

SC020 with flange

Rotor

Stator

SLIP RING

SCO12

@ 3.3 (3x120°)

@ 18.5

@12 324

1.5

L*

lllustrated option: SCO12-XX-FO1




SLIP RING

SC020

FACTS

® 6,12, 18, 24 or 36 rings for max. 2 A each
e 4 A with 2 combined rings; up to 12 A with 6 combined rings
e Quter diameter 20 mm

12-Pole version (Design example)

ELECTRICAL DATA MECHANICAL DATA
Number of rings: 6, 12, 18, 24 or 36 (2 A per ring; 4 A with 2 Speed: max. 250 min™
combined rings; up to 12 A with 6 Protection class: IP51; others on request
combined rings) Temperature: -20°C ... +80°C (-5 °F ... +175 °F)
Voltage: max. 48 V. Rotor/Stator conn.: 300/ 600/ 1000 mm leads; AWG 26/19
High pot: 500V, (0.15 mm?); 36 pole version: AWG 28/19;
Insulation resistance: 1000 MQ at 500 V. others on request
Noise: 20 mQ at 5 min™, 6 V. and 50 mA Bearings: miniature ball bearings of steel
Contacts / Leads: gold-gold / silver plated copper with PTFE Housing: with flange of PC; others on request
insulation

Rotor | Stator
@20

@5.5 3x120°) |

@20

Number of rings | 6 12 18 | 24 | 36
L* (mm) 27 | 36 | 45 | 54 | 72

10



SLIP RING

SC020-COAX

COAXIAL SLIP RING FOR HD-VIDEO SIGNALS

SC020-HD-MO01 (Design example)

ELECTRICAL DATA MECHANICAL DATA

Number of rings: 2 rings for Coax 75 Q Speed: max. 10 min-!

Voltage: max. 24 V. Protection class: IP51

High pot: 500V, Temperature: -20°C ... 480 °C (-5 °F ... +175 °F)

Insulation resistance: 1000 MQ at 500 V. Rotor/Stator conn.: Enviroflex RG 179 length = 1500 mm

Contacts / Leads: gold-gold Bearings: miniature ball bearings of steel
Housing: with flange of Polycarbonate

Rotor ‘ Stator }CJ;

| @208, n

| M3 (3x120°) P

@203, ]
‘ O
r -

1500 239 P
6| | - —ir -

O

- 42+8.5 _

Enviroflex RG 179 Length = 1500 mm




FACTS

e 2 ..6rings
e 2 .15 A perring
* max. 240V,
e Flat pin connector for sockets 6.3 mm or 2.8 mm
e Quter diameter 40 mm

SLIP RING

SC040

ELECTRICAL DATA

Ring group I:
Ring group Il
Test voltage:

Insulation resistance:

Noise:

upto4x 10A/230V,
upto2x2A/48V,.

500V,

1000 MQ at 500 V.

60 mQ at 5 min”, 6 V. and 50 mA

SC040-02/04-LTN (Design example)

MECHANICAL DATA

Speed:

Protection class:
Temperature:

Rotor / Stator conn.:

max. 400 min~’

IP50 (connector IPO0)

-20°C ... +80 °C (-5 °F ... +175 °F)
flat pin connectors for socket
(mating connectors included)

Contacts / Leads: gold-gold Bearings: ball bearings of steel
Gasket: ring gasket of FPM
Housing: glass fibre reinforced polycarbonate,
aluminium anodized on request
Length: L,/L, on request
Rotor | Stator
-— ]
. 1
[ L, N
-~
10
o Q
@222(7/8"% o |7 | — — — TS




15-Pole version (Design example)

ELECTRICAL DATA

SLIP RING

SCO50

FACTS

e Max. 24 rings with 2 A or max. 12 rings with 16 A
* Rings with 2 A or 16 A can be combined

e QOuter diameter 50 mm

e Inner diameter max. 17 mm

240V, /240 V.

MECHANICAL DATA

Number of rings: max. 24 rings pairwise with 2 A; max. 12 Speed: max. 250 min”'
rings with 16 A; to be combined Protection class: IP54; IP64 on request
Voltage: 240V, /240 V. Temperature: -20°C ... +80°C (-5 °F ... +175 °F)
High pot: 500V, Rotor/Stator conn.: 1000 mm leads; other lengths on
Insulation resistance: 1000 MQ at 500 V. request
Noise: 20mQat 10V, ./ 1A Bearings: ball bearings of steel
Contacts / Leads: gold / gold; PTFE Housing: Aluminium
Length: L,/L, on request
Rotor | Stator
8 - T

317383

1000

Leads potted

1000

Leads potted




SLIP RING

SC080

FACTS i

e Max. 24 rings with 3 A or max. 12 rings with 16 A
e Rings with 3 A or 16 A can be combined

e Outher diameter 80 mm

e Inner diameter max. 30 mm

240V, /240 V,_

6-Pole version (Design example)

ELECTRICAL DATA MECHANICAL DATA
Number of rings: max. 24 rings pairwise with 3 A; max. 12 Rated speed: 150 min"' for gold contacts or
rings with 16 A; to be combined 1000 min" for silvercarbone on brass rings

Voltage: 240V, 1240V, Protection class: IP54; IP64 on request
High pot: 500V, Temperature: -20°C ... 480 °C (-5 °F ... +175 °F)
Insulation resistance: 1000 MQ at 500 V. Rotor / Stator conn.: 1000 mm cable or leads; other lengths on
Noise: 20mQat10V,. /1A request

Bearings: ball bearings of steel

Housing: Aluminium

* -7
Cable gland
turned represented
475
@ 42 7@ S
L & 80
Set screw M5 (2x90°) L*

Number of rings | 2 3 4 6 9 12 | 18 | 24
Power (L*) 54 | 64 | 74 | 94 | 124 | 144 | - -
Signal (L*) 54 - 54 | 64 - 84 | 114 | 154




SLIP RING

SC100

FACTS

® Max. 24 rings with 3 A or max. 12 rings with 16 A
* Rings with 3 A or 16 A can be combined

e Outer diameter 100 mm

e Inner diameter max. 50 mm

* max. 400V,

6-Pole version (Design example)

ELECTRICAL DATA MECHANICAL DATA
Number of rings: max. 24 rings pairwise with 3 A; Rated speed: 120 min-' for gold contacts, 1000 min™' for
max. 12 rings with 16 A can be combined silver graphite brush on brass rings

Voltage: 240V, ./ 240 Vv, ; 400 V. on request Protection class: IP54; IP64 on request
High pot: 500V, Temperature: -20°C ... 480 °C (-5 °F ... +175 °F)
Insulation resistance: 1000 MQ at 500 V. Rotor/Stator conn.: 1000 mm cable; leads and other lengths on
Noise: 60 mQ at 5 min”, 6 V. and 50 mA request

Bearings: ball bearings of steel

Housing: Aluminium

22

Anti-rotation tab

3
Rainin —\ i8i
— =t +
3 5.5
1000
70
N "F Set screw 62
29 M4 (2x90°)
| /
R N S — ,@,
L* Cable connection **
° max. & 50H7
4 7/(135 turned represented)
i
5 1000

Number of rings | 4 6 12 18 | 24
Power (L*) 85 120 160 reqounest rec?unest
Signal (L*) 50 60 90 | 120 | 150




SLIP RING

SC104-A01

FACTS

® 6, 12, 18 or 24 rings for max. 10 A
* 500V, per ring

e Quter diameter 104 mm

¢ Hollow shaft diameter 50 mm

e Max. 400 min

The system is maintenance free for up to 50 million rotations
(depending on rotation speed and environmental conditions).

12-Pole version (Desig

ELECTRICAL DATA MECHANICAL DATA

Number of rings: 6, 12,18 or 24 Speed: max. 400 min”

Current: max. 10 A per ring Protection class: IP54

Voltage: 500 V ~ EN60664-1 (VDEO110) Temperature: -40 °C ... +80 °C (-40 °F ... 4176 °F)

Test Voltage: 1500V, (60 Hz) between all rings Connection: 1000 mm leads;

Insulation resistance: 1000 MQ at 500 V, AWG 16 - leads (1.23 mm?) PVC

Noise: 20 mQ at 5 min™ Bearings: precision steel ball bearings with seals
Housing: fibre-reinforced plastics

Rotor |Stator
|

Torque coupling

Lead exit 90° prepared @ 50188

1000 Th---—--———mmm o

o

o

Bore @ 3.3 (4x90°)

@ 1.8+005x10 (4x90°)

L*

Number of rings | 6 12 18 | 24
L* (mm) 59 83 | 107 | 131

16



SLIP RING

SC104-A01

ACCESSORIES ON REQUEST

e Adapter for slip ring SC020
e Shaft bushing (Inner diameter:
1.5"/38.1 mm)

* Extension by slip ring SC020 for additional
channels, rotational speed max. 250 min™!
(see data sheet SC020).

*Combination with slip ring SC020 Shaft bushing (smaller inner diameter)

VARIANTS

Combination 2 systems SC104 Cable led out one-sided Torque arm shifted by 90°

The SC104 is a standard slip ring with exceptionally durable industrial bearings. With additional slots for axial cable routings, it can be
applied modularly as combination of up to three 12-pole-systems with 36 rings max. The torque support can be placed at the front or back
side of the housing and with flexibility of 90°. All models are equipped with 1 meter lead wires, lead exit optionally on one side of the
housing - to turn them on 0°, 90°, 180° and 270°.




SLIP RING

SC104-L01

FACTS

e 2 or 4 rings for max. 16 A (6 or 8 on request)
* 500V, per ring

e Quter diameter 104 mm

¢ Hollow shaft diameter 50 mm

e Up to 800 min"’

The system is maintenance free for up to 150 million rotations
(depending on rotation speed and environmental conditions).
Brush block changeable for easy maintenance and extended life
time.

4-Pole version (Design example)

ELECTRICAL DATA MECHANICAL DATA

Number of rings: 2, 4 (6 or 8 on request) Speed: up to 800 min”

Current: max. 16 A per ring Protection class: IP54

Voltage: 500 V ~ EN60664-1 (VDEO110) Temperature: -40 °C ... +80 °C (-40 °F ... +176 °F)

Test Voltage: 1500V, (60 Hz) between all rings Connection: 1000 mm leads;

Insulation resistance: 1000 MQ at 500 AWG 16 - leads (1.23 mm?) PTFE

Noise: 20 mQ at 5 min” Bearings: precision steel ball bearings with seals
Housing: fibre-reinforced plastics

Rotor |Stator
|

Torque coupling

Lead exit 90° prepared @ 50184

No}

1000

re sisaoon il

@ 1.82005x10 (4x90°)

L*

Number of rings | 2 4 6 8
L* (mm) 59 83 | 107 | 131




SLIP RING

SC104-L01

ACCESSORIES ON REQUEST

Spare brush block for extended lifetime. Easely replacea-  Adapter for slip ring SC020 for additional channels, rota-  Shaft bushing. Smaller inner diameter: 1.5" 7/ 38.1 mm.
ble by dove tail guide and blade terminal. tional speed max. 250 min”' (see data sheet SC020).
VARIANTS

Combination 2 systems SC104 Cable led out one-sided Torque arm shifted by 90°

SC104-06-A01 (for Signal)
SC104-04-L01 (for Power)

The SC104 is a standard slip ring with exceptionally durable industrial bearings. With additional slots for axial cable routings, it can be
applied modularly as combination of up to four systems with 16 rings max. The torque support can be placed at the front or back side of
the housing and with flexibility of 90°. All models are equipped with 1 meter lead wires, lead exit optionally on one side of the housing - to
turn them on 0°, 90°, 180° and 270°.




SLIP RING

SHO85

FACTS

2 ...16rings

Max. 25 A per ring

e QOuter diameter: 85 mm
Inner diameter: 25 mm
Interchangeable brushblock

4-Pole version without protection caps (Design example)

ELECTRICAL DATA MECHANICAL DATA
Number of rings: 2..16 Speed: max. 1500 min”
Operating current: max. 25 A; higher current on request Protection class: IP50 with protection caps
Operating voltage: nom. 50 V,..; higher voltage on request Temperature: -20°C ... 480 °C (-5 °F ... +175 °F)
High pot: 500V, Rotor connection: screw terminal M5
Insulation resistance: 1000 MQ at 500 V. Stator connection: screw terminal M5
Circuit resistance: max. 0.1 Q (terminal / terminal) Hollow shaft: @ 25 F7 throughbare; others on request
Contacts: silver carbon / brass
66 L*-14

Screw terminal M5 \

ca.L* + 23 | J 85

Number of rings | 2 4 6 8 10 | 12 14 | 16
L* (mm) 76 76 94 | 112 [ 130 | 148 | 166 | 184




SLIP RING

SHO85

OPTIONS

* Bracing: Customer design (Standard) / Anti-Rotation-Pin / Positioning-Disk
e Stator Protection cap with cable gland or connector

Bracing: Positioning-Disk (at shaft end) Removable Plexiglas-Window for maintenance work Protection caps for screw terminals
Bracing: Anti-Rotation-Pin (at shaft end) Stator: optional with cable gland

21



DISC SLIP RING

SD

FACTS

e 2 .. 12 rings; other on request
e Quter diameter 50 - 580 mm
e |nner diameter 0 - 560 mm

* 60V,

6-Pole version (Design example)
ELECTRICAL DATA MECHANICAL DATA
Number of rings: 2 ... 12, other on request Rated speed: 30 - 200 min" depending on diameter
Current: 1 A per ring Protection class: IPOO
Voltage: 60 V. Temperature: -30°C ... +480 °C (-22 °F ... +176 °F)
High pot: 500V, Rotor / Stator conn.: customized (leads, cable or connector)
Insulation resistance: 1000 MQ at 500 V.
Noise: max. 20 mQ at 5 min and 6 V., 50 mA
Contacts: gold-gold

DESIGN EXAMPLE - SD085 (6-POLE)

Brushblock (s = 2 mm) Rotor (s = 1,5 mm) Adapter ring (s = 2 mm)

DIN74 Af2 (2x)

All parts made of PCB-material FR4
5 screws M2x4 DIN963 free issued

DIN74 Af2 (3x120°)




DISC SLIP RING

SD

ASSEMBLY

Contacts 1.9 mm
Disk 1.5 mm
Epoxi glue 0.1 mm




@2 SE020

SLIP RING COMBINED WITH AN INCREMENTAL
ROTARY ENCODER

SE020 (Design example)

ELECTRICAL DATA - SLIP RING MECHANICAL DATA
Number of rings: 6, 12, 18, 24 Speed: max. 250 min”’
Current: max. 2 A per ring Protection class: IP51
Voltage: 48 Vy, higher on request Temperature: -20°C ... +80 °C (-5 °F ... +175 °F)
High pot: 500 Vj¢ Rotor / Stator conn.: 300 mm leads; AWG 28/19 (0.15 mm?)
Insulation resistance: 1000 MOhm at 500 V¢ Bearings: miniature ball bearings of steel
Noise: 20 mOhm at 5 min“, 6 Vpcand 50 mA Housing: made of glass fibre reinforced polycarbonate
Contacts / Leads: Gold-gold / silver plated copper Assembly: body to be clamped or glued;
with PTFE insulation flange as a standard, others on request

ELECTRICAL DATA - ENCODER

Power supply: 4.5-5.5Vycor8-30 Ve
polarity reversal protected
No-load current drain: < 30 mA without power load
Output signal: A and B + reference signal Z
short-circuit protected
Direction of rotation:  view A: cw
max. Output current: 20 mA
Line counts: 1248 16 32 64 128 256 512 1024

Rotor ! Stator @ 5.5 (3x120°)

@ 20=0.10

@ 20938

14 2.5

L*

24



Number of rings | 6 12 18 | 24
Others on request

L* (mm) 36 45 54 63
SLIP RING LEADS OUTPUT SIGNALS AND ENCODER LEADS
AWG 26/19 (0.1|4 mm?) max. 2A ‘1P=360° e\.‘ On stator side
| gn
SW br rt or ws bl A J r
Y I B . | 9e

ar

OROMONOBONO -

bl

WS

]
ORONONORE,

AWG 26/19 (0.14 mm?) max. 2A




CONTACTLESS TRANSMISSION

SFO20

SLIP RING COMBINED WITH A CONTACTLESS
ACTIVE DATA TRANSMISSION ROTARY JOINT

ELECTRICAL DATA - SLIP RING

Number of slip rings:
Current:

Voltage:

High pot:

Insulation resistance:
Noise:

Contacts / Leads:

6,12, 18, 24

max. 2 A per ring (single groove)

2 grooves combined for 4 A

3 grooves combined for 6 A

48 V., higher on request

500V,

1000 MOhm at 500 V.

20 mOhm at 5 min”, 6 V. and 50 mA
Gold-gold / silver plated copper

with PTFE insulation

SF020 (Design example)

MECHANICAL DATA

Speed:

Protection class:
Temperature:

Rotor / Stator conn.:

Bearings:
Housing:
Assembly:

max. 250 min”

P40

-20°C ... +80 °C (-5 °F ... +175 °F)

300 mm leads; AWG 26/19 (0.1 mm?)

Coax 50 Q Impedance, 75 Q on request
miniature ball bearings of steel

made of glass fibre reinforced polycarbonate
body to be clamped or glued;

other dimensions on request

ELECTRICAL DATA - CONTACTLESS ROTARY JOINT

Number of channels:
Transmission bitrate:

Power supply:

1

0.155 Gbps - 1.25 Gbps

0.155 Gbps - 2.95 Gbps on request
3.3V +0.2V/150 mA

(rotor- and stator-side)

Total Differential-
Input Signal:
Output Amplitude:

Simplex transmission:

200 mV - 2400 mV (Ri=100 Q)

400 mV - 600 mV (Ra=50 Q)

Data stream from rotor to stator

Data stream from stator to rotor on request

26



CONTACTLESS TRANSMISSION

SFO20

Rotor | Stator

<—|—>
@ 22-05

@ 5.5 (3x120°)

@ 22-05
@8 h9 I I

14 2.5

L* @ 35

Number of rings | 6 12 18 | 24
L* (mm) 68 | 77 | 8 | 95

Others on request

CONNECTION

Powersupply Rotary Joint  RG179
AWG 26/19 (0.15 mm2) 50 Ohm

Coax
max. 4A /48 V. max. 2A /48 V.

AWG 22/19 AWG 26/19 (0.15 mm?) WH/S/)\IIZ?RKD/GN
| |
! ' wh/sw  wh/rt
bk rd bk br rd or ye gn bl vio gr wh wh/br  wh/or
sor — T —— |11 TTHFI1TTHEITT
QOO®EOOE®OM@EEWEEE
ROtor__________________ ...........
bk rd bk br rd or ye gn bl vio gr wh wh/br  wh/or
| N wh/sw  wh/rt
AWG I22/19 AWG 26/19I (0.15 mm?) VWH/RDIGN
max. 4A/ 48\, max. 2A/ 48 Ve IM'LI
AWG 26/19 (0.15 mm?) SS%ak:(m

Powersupply Rotary Joint RG179




CONTACTLESS TRANSMISSION
@ K325T

FIBRE OPTICS ROTARY JOINT (FORJ)
FOR 1 CHANNEL (PATH) MULTI MODE

K32ST (Design example)

ELECTRICAL DATA MECHANICAL DATA
Core diameter: 50-62.5um Speed: max. 1200 min"!
Wave lenght: 830 or 1300 nm Protection class: IP54
Loss: max. 4 dB Temperature: -20°C ... +60 °C (-4 °F ... +140 °F)
Life time: 500 Million revolutions
@ 1301
Rotor | Stator
— @ 3 (4x90°) ‘
3
I~

4 25.3

219 h9

Optical
ST-connector
on both sides

Anti rotation %

(no additional force load) ]

\
[U]
——
|
I
|
|

44.3




ADSR® AN—

SLIP RING UNIT WITH BUILD-IN
DIAGNOSTIC SYSTEM

ADSR® is an integrated diagnostic system, which offers a remote
monitoring of the conditions in a slip ring unit. The aim is an impro-
ved planning of preventive maintenance measures.

The diagnostic system ADSR® is integrated inside the housing and
constantly monitors key parameters of a slip ring unit. It thereby
anticipates possible malfunctions. If a failure is detected, the central
control unit receives an alert signal. In addition, information on
vibration, voltage level, power level, rotational counts and speed, as
well as, optionally, the internal/external humidity and temperature
during operations is supplied to the operator. The analysis of this
operational data allows estimates of the remaining lifetime of the
slip ring unit — both in terms of time and rotations.

Slip ring unit SC168 with ADSR®

MONITORING OF CONDITIONS THROUGH CONTROL OF KEY PARAMETERS

o Temperature internal / external The warning and alert information of the diagnostic system is trans-
o Humidity internal / external mitted via a signal cable and also visualized directly on the slip ring
o Vibration axial / vertically / horizontal unit by an LED. The currently measured values and the alarm history
o Current and voltage on 4 power ways are also available through browser-based network interfaces. The

o Absolute rotational counts monitoring system of the slip ring unit can be connected to SCADA
o Rotational speed via an OPC-UA interface.

o Noise

Integrated electronics Optional external sensor LED status indication

29
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j RESOLVERS

OVERVIEW HOUSED RESOLVERS

RE36 (Design example)

Min.
outer diameter

R58 (Design example)

Max. hollow shaft
diameter

Max.
Shaft diameter

Pole pairs

R71 (Design example)

Acurracy

Input current
(can vary by types)

R36

R58

R71

36 mm

58 mm

71 mm

12 mm

20 mm

17 mm

16.1 mm

12 mm

12 mm

+6'/+10

58 mAat7V
& 5 kHz

58mAat7Vv
& 5 kHz

47 mAat7V
& 5 kHz
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OVERVIEW FRAMELESS RESOLVERS

RE10 (Design example) RE15 (Design example) RE21 (Design example)

RE27 (Design example) RE35 (Design example) RE43 (Design example)

[ Max. holl haf
M!n. &% NOTOW Sha : Min. Length Pole pairs Acurracy Input current
outer diameter diameter (can vary by types)
, 65mAat7V
RE10 26 mm 7 mm 20 mm 1 + 15 &5 kHz
+5/+£6"/ 58 mAat7V
RE15 33.5mm 12 mm 16.1 mm 1.5 7 /210" 5 kHz
RE21 51 mm 17 mm 271 mm 1.5 sq /26 /210 | VATV
; 30mAat7V
RE27 64 mm 28 mm 25 mm 1 + 10 & 10 kHz
. 48 mAat7V
RE35 90 mm 40 mm 30 mm 1.4 + 10 &5 kHa
. 55mAat7Vv
RE43 104 mm 65 mm 30 mm 1.3 +20 & 5 kHz
Transmission ratio: 0.3/0.5/ 1; other on request
Operating temperature: -55 °C ... +155 °C (-67 °F ... +311 °F); lower and higher on request
Connection: Leads; cables; clamp terminals; length on request
Others: Customized versions and resolver combinations are available

Combinations consisting of slip rings and encoders or resolver on request
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®,  HOUSED RESOLVER

) R36

FACTS

e Quter @: 36.3 mm
¢ Hollow shaft @: max. 12 mm
e Length: 16 mm

OPERATING PRINCIPLE

Primary side Secondary side

6

Stator Rotor,

R1 S1 red
red/white I ||| T @T I
R2 S3 black

black/white —
int I sS4 S2
internatly blue yellow

Input:  E(R1-R2) = E - sin(cos)

Output: E(S1-S3) = TR - E(R1-R2) - cos 6
E(S2-S4) = TR - E(R1-R2) - sin 6
TR = Transformation ratio

Positive counting direction:
Rotor cw as viewed ( X—=)

0.6

41

28

a3

42.6

R36 (Design example)

22

10




HOUSED RESOLVER

R36

vy

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift (+ 3°)
Null voltage

Accuracy

Accuracy ripple
Operating temperature
Max. permissible speed

Hi-pot housing/winding
Hi-pot winding/winding
Rotor / Stator

R1-R2

1

0.5+ 0.05
7NVI7V

58 mA /36 mA
5 kHz /10 kHz
8°/-6°

max. 30 mV

+ 10, £ 6 on request
max. 1’

-55°C ... +155 °C (-67 °F ... +311 °F)

20.000 min”’

min. 500 V,c
min. 250 Vj¢
Completely impregnated




w
®,  HOUSED RESOLVER

J R5S

FACTS

e Shaft @: max. 12 mm
¢ Hollow shaft @: max. 17 mm
e Quter @: 58 mm

R58 (Design example)

OPERATING PRINCIPLE

Primary side Secondary side
09-0123-00-06

] 12.6 Ws
Stator Rotor,
R1 S1 red
red/white I ||| T @TI
—

Re—\
black/white / T
<
0 M o [
. S4 S2 ~t-
internally blue yellow o I
8 ¢ & A
8 8| g o
Input:  E(R1-R2) = E - sin(cos)
Output: E(S1-S3) = TR - E(R1-R2) - cos 8 X | 22
E(S2-S4) = TR - E(R1-R2) - sin 6 - + Set screw
W, 4- \/
TR = Transformation ratio 58 a5 xN

Positive counting direction:
Rotor cw as viewed ( X—=)




HOUSED RESOLVER

R58

vy

a?®

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift

Null voltage

Impedance
Zro
Zrs
Zs0
Zss

D.C. resistance
Rotor
Stator

Accuracy
Accuracy ripple
Operating temperature

Max. permissible speed
Weight rotor/stator

Hi-pot housing/winding
Hi-pot winding/winding
Rotor / Stator

R1-R2

1

0.5+ 10%
7V

58 mA

5 kHz

8°+ 3°
max. 30 mV

75Q+]-980Q
70Q+]-85Q
180 Q +-2300Q
170Q +j- 200 Q

40 Q + 10% at 20 °C
102 Q + 10% at 20 °C

+6

max. 1

-55°C ... +155 °C
(-67 °F ... +311 °F)
5.000 min”'

35049

min. 500 V,c
min. 250 Vj¢
Completely impregnated

R1-R2

1

0.5+ 10%
7V

36 mA

10 kHz

-6° + 3°
max. 30 mV

110Q+j- 159 Q
9% Q+j 1500
245Q +j- 400 Q
216Q+)-370Q

40 Q + 10% at 20 °C
102 Q + 10% at 20 °C

+ 10’

max. 1

-55°C ... -155 °C
(-67 °F ... +311 °F)
5.000 min”'

35049

min. 500 V,c

min. 250 Vj¢

Completely impregnated




w
®,  HOUSED RESOLVER

J R71

FACTS

e Shaft @: max. 12 mm
¢ Hollow shaft @: max. 20 mm
e Quter @: 71 mm

R71 (Design example)

OPERATING PRINCIPLE

63.5
68 max.
Primary side Secondary side 7502 -
0
o B N
" Stator Rotor S red 12.2+05 i /_r\
re —
red/white m 2 © M5 (b@“)
R2 ©o $3 black . @
lac
black/white — _ o \ s
S - - — — | '
ol ®
. sS4 S2 Markierung des
internally blue yellow Nullsignals
innerhalb + 3°
X Zeromark * 3°
—— y
Input:  E(R1-R2) = E - sin(cos) LI — | Y,
Output: E(51-53) = TR - ER1-R2) - cos 8 240
. 26
E(S2-S4) = TR - E(R1-R2) - sin 6 02 -
TR = Transformation ratio 49.5 105
Positive counting direction: Cable 6 X AWG26 G UL
Rotor cw as viewed ( X—=) length: 1m
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HOUSED RESOLVER

R/

vy

a?®

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift

Null voltage

Impedance
Zro
Zrs
Zs0
Zss

D.C. resistance
Rotor
Stator

Accuracy
Accuracy ripple
Operating temperature

Max. permissible speed
Weight rotor/stator
Hi-pot housing/winding
Hi-pot winding/winding
Rotor / Stator

R1-R2

0.5+ 10%
7V

47 mA

5 kHz
8°+3°

30 mV max.

NaQ+j-1200Q
82Q+j-100Q
154 Q+-275Q
140 Q + - 240 Q

56 Q + 10% at 20 °C
53 Q + 10% at 20 °C

+6'

10’

-55°C ... +155 °C

(-67 °F ... +311 °F)
5.000 min"

3509

500 Vi

250 V¢

Completely impregnated

R1-R2

1

0.5+ 10%
7V

35 mA

8 kHz
-3°+3°

30 mV max.

1M0Q+j-170Q
950 +j-153Q
210Q+)-387Q
178 Q+j- 347 Q

56 Q + 10% at 20 °C
53 Q + 10% at 20 °C

+ 6

10’

-55°C ... +155 °C

(-67 °F ... +311 °F)
5.000 min"

3509

500 V.

250 V¢

Completely impregnated

CABLE LAYOUT

RESOLVER LEADS
R1 brown
R2 orange
S1 red

S3 black
S2 yellow

S4 green




..‘ FRAMELESS RESOLVER

J REOS

FACTS

¢ Hollow shaft @: max. 4 mm
e Quter @: 20 mm
e Length: 18 mm

REO8 (Design example)

OPERATING PRINCIPLE

Primary side Secondary side 300 Teflon leads AWG28
mm Teflon leads
)
Stator Rotor Stator 0+0.3
red/white R1 ] “ T mT[ S1 red m —
black/white R2 S3 black
—>
g 5
o3| o3| %o _
Q| @ he
Q) v
internally S4 S2
blue yellow
2.60.1
Input: E(R1-R2) = E - sin(cos)
Output: E(S1-S3) = TR - E(R1-R2) - cos 8 18103
E(52-54) = TR - ER1-R2) - sin 8 0.025 -

TR = Transformation ratio

Positive counting direction: Rotor cw as viewed ( X—=)




FRAMELESS RESOLVER

REOS

w
*%
4

ELECTRICAL DATA

Primary side:

Pole Pairs:
Transformation ratio:
Input voltage:

Input current:

Input frequency:
Phase shift:

Null voltage:

Impedance
Zro:
Zrs:
Zs0:
Zss:

D.C. resistance
Rotor:
Stator:

Accuracy:
Accuracy ripple:
Operating temperature:

Max. permissible speed:
Shock (11ms):

Vibration (10 to 500 Hz):

Hi-pot housing/winding:
Hi-pot winding/winding:

Rotor:
Stator:

R1-R2

1

0.5+ 10%
7V

32 mA

5 kHz

9° + 3°
max. 30 mV

130Q+j-180Q
125Q+j- 140 Q
205Q+- 190 Q
190 Q + - 140 Q

60 Q + 10% at 20 °C
130 Q + 10% at 20 °C

+ 10"/ 20" spread
max. 1"

-55°C ... +155°C
(-67 °F ... + 311 °F)

40.000 min~’
< =1.000 m/s?
< =500 m/s?

min. 500 V,.

min. 250 V.

Completely impregnated
Windings impregnated

R1-R2

1

0.5+ 10%
7V

20 mA

10 kHz
-3°+ 3°
max. 30 mV

200Q+- 3040
160 Q + - 235Q
265Q+j-330Q
210Q+j-250Q

60 Q + 10% at 20 °C
130 Q + 10% at 20 °C

+ 10"/ 20" spread
max. 1’

-55°C ... +155 °C
(-67 °F ... +311 °F)

40.000 min~’
< =1.000 m/s?
< =500 m/s?

min. 500V,

min. 250 V.

Completely impregnated
Windings impregnated




..‘ FRAMELESS RESOLVER

J RE10

FACTS

¢ Hollow shaft @: max. 6 mm
e Quter @: 26 mm
e Length: 20 mm

OPERATING PRINCIPLE

Primary side Secondary side

]
Stator Rotor Stator

red/white R1 m S1 red
black/white R2 S3 black

-

internally S4 S2
blue yellow
Input: E(R1-R2) = E - sin(cos)
Output: E(S1-S3) = TR - E(R1-R2) - cos 8

E(S2-S4) = TR - E(R1-R2) - sin 6
TR = Transformation ratio

Positive counting direction: Rotor cw as viewed ( X—=)

RE10 (Design

300 mm Teflon leads AWG28

example)

Ea

2263,

0.075 | A
g S, 4
S X
25915 I
710025 A 253, || |

20201

40




FRAMELESS RESOLVER

RE10

w
*%
4

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift

Null voltage

Impedance
Zro
Zrs
Zs0
Zss

D.C. resistance
Rotor
Stator

Accuracy
Accuracy ripple
Operating temperature

Max. permissible speed
Shock (11ms)
Vibration (10 to 500 Hz)

Hi-pot housing/winding
Hi-pot winding/winding
Rotor
Stator

R1-R2

1

0.5+ 10%

7V

65 mA

5 kHz

9° + 3°
max. 30 mV
53Q+j-105Q
520+j-85Q
78Q+-126Q
75Q+j-100Q

22 Ohm + 10% at 20 °C
77 Ohm + 10% at 20 °C

+ 10’

max. 1

-55°C ... +155 °C
(-67 °F ... +311 °F)

20.000 min”'
< =1.000 m/s?
< =500 m/s?

min. 500 V,.

min. 250 V.

Completely impregnated
Windings impregnated

R1-R2

1

0.5+ 10%
7V

35 mA

10 kHz
-2°+ 3°
max. 30 mV

85Q+j- 175Q
70Q+- 150 Q
M5Q+-2350Q
90Q+j 1950

22 Ohm = 10% at 20 °C
77 Ohm £ 10% at 20 °C

+ 10’

max. 1

-55°C ... -155°C
(-67 °F ... +311 °F)

20.000 min”’
< =1.000 m/s?
< =500 m/s?

min. 500V,

min. 250 V.

Completely impregnated
Windings impregnated




..‘ FRAMELESS RESOLVER

J RE15

FACTS

¢ Hollow shaft @: max. 12 mm
e Quter @: 36.3 mm
e Length: 16 mm

RE15 (Design example)

OPERATING PRINCIPLE 300 mm Teflon leads AWG 28
Primary side Secondary side - 0£0.3
0.075
0 _
Stator Rotor Stator
red/white R1 S1 red |
1t eat o
black/white R2 S3 black o 8§ g L 5
—> A — A g
L
internally S4 S2 B
blue yellow
Input: E(R1-R2) = E - sin(cos) 0.025 geas
Output: E(S1-S3) = TR - E(R1-R2) - cos 8
E(S2-S4) = TR - E(R1-R2) - sin 6 300
TR = Transformation ratio
16.1201

Positive counting direction: Rotor cw as viewed ( X—=)
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FRAMELESS RESOLVER

w
*%
4

RET5

ELECTRICAL DATA

Basic Model

Primary Side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency

Phase shift (+ 3°)

Null voltage

Accuracy

Accuracy ripple
Operating temperature
Max. permissible speed
Hi-pot housing/winding
Hi-pot winding/winding
Rotor/Stator

RE 15-1-A15 RE 15-1-K01 RE 15-1-V07 RE 15-3-D04 RE 15-4-D04
R1-R2

1 3 4

0.5+ 0.05

V.. |7V, 5V __ |5V V.o |7V TV TV, TV | TV
58mA | 36 mMA 48 mA|17mA 58mA | 36 mMA 50mA | 24 mA 16 mA | 10 mA
5kHz | 10kHz 1kHz |45kHz 5kHz | 10kHz 4kHz | 10kHz 5kHz | 10 kHz
8° -6° 26° 0° 8° -6° 15° 0° 15° 1°
max. 30 mV

+ 10, £ 6’ on request +4 +5 + 6

max. 1 max. 3’

-55°C ... + 155 °C (-67 °F ... +311 °F)

20.000 min-'

min. 500 V,.

min. 250 V, .

Completely impregnated




..‘ FRAMELESS RESOLVER
e ———————

RE21

FACTS

¢ Hollow shaft @: max. 17 mm
e Quter @: 52.4 mm
e Length: 26 mm

OPERATING PRINCIPLE

Primary side Secondary side
0
Stator Rotor Stator
red/white R1 ] “ mT S1 red

black/white R2 S3 black

internally

blue yellow

Input: E(R1-R2) = E - sin(cos)
Output: E(S1-S3) = TR - E(R1-R2) - cos 8

E(S2-S4) = TR - E(R1-R2) - sin 6
TR = Transformation ratio

Positive counting direction: Rotor cw as viewed ( X—=)

RE21 (Design example)

300 mm Teflon leads AWG 24 21015

245,
1,1+0,5 1.540.15
A Hﬂﬂm .
2 3| = © 3
< K| w L S| K
y S| % e =
5| & Q| ©
8 w| E Q
P
15015
245,
2+0.15
256,
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FRAMELESS RESOLVER ..‘

RE21

ELECTRICAL DATA
Basic Model

Primary Side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency

Phase shift (+ 3°)

Null voltage

Accuracy

Accuracy ripple
Operating temperature
Max. permissible speed
Hi-pot housing/winding
Hi-pot winding/winding
Rotor/Stator

RE 21-1-A01 RE 21-1-A05 RE 21-1-K05 RE 21-3-A03
R1-R2

1 3

1.0+0.1 0.5

V.. |7V, 7V .| 7V, . 5V __ |5V 7V TV
40mA | 30mA 70mA| 56 mA 32mA | 177mA 70 mA | 40 mA
5kHz | 10kHz 5kHz | 7kHz 1kHz | 45kHz 5kHz | 10 kHz
11° -7.5° 8° 0° 26° -6° 12° 1°
max. 30 mV

+ 10, £ 4’ on request

max. 1

- 55°C ... + 155°C (-67 °F ... +311 °F)

20.000 min"

min. 500 V,.

min. 250 V,

Completely impregnated
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..‘ FRAMELESS RESOLVER

J RE27

FACTS

¢ Hollow shaft @: max. 30 mm
e Quter @: 72 mm
e Length: 30 mm

RE27 (Design example)

OPERATING PRINCIPLE 300 mm Teflon leads AWG24

Primary side Secondary side 0,0+0,5 14

]
Stator Rotor Stator

red/white R1 m S1 red
black/white R2 S3 black
—
internally S4 S2
blue yellow

N

0
@66 03
+0.025
@ 25§
0
2639,

Input: E(R1-R2) = E - sin(cos)

Output: E(S1-S3) = TR - E(R1-R2) - cos 8
E(S2-S4) = TR - E(R1-R2) - sin 6
TR = Transformation ratio 7401

A 25 0075

Positive counting direction: Rotor cw as viewed ( X—=)
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FRAMELESS RESOLVER

RE27

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift

Null voltage

Impedance
Zro
Zrs
Zs0
Zss

D.C. resistance
Rotor
Stator

Accuracy
Accuracy ripple
Operating temperature

Max. permissible speed
Shock (11ms)
Vibration (10 to 500 Hz)

Weight rotor/stator

Hi-pot housing/winding
Hi-pot winding/winding

Rotor/Stator

R1-R2

1

0.5+ 10%
7V

30 mA

10 kHz
-8°+ 3°
max. 30 mV

138Q+j-210Q
M6 Q+j-191Q
271Q+j- 462 Q
223Q+- 4200

62 Q + 10% at 20 °C
53 Q + 10% at 20 °C

+ 10’

max. 1

-55°C ... +155 °C
(-67 °F ... +311 °F)
16.000 min-’

< =1.000 m/s?

< =500 m/s?

142 9/188¢g

min. 500 V,c

min. 250 Vj¢

Completely impregnated




..‘ FRAMELESS RESOLVER

J RE35

FACTS

¢ Hollow shaft @: max. 40 mm
e Quter @: 90 mm
e Length: 40 mm

RE35 (Design example)

OPERATING PRINCIPLE

Teflon leads AWG24

Primary side Secondary side %6 L=500 mm Min.

0
Shrinking tube

Stator Rotor,

R1 S1 red
red/white I ||| T @TI
R2 S3 black

black/white —
D s4 S2
internally blue yellow
¥ L &g ¢
Input:  E(R1-R2) = E - sin(cos) s 8§ 8 &
Output: E(S1-S3) = TR - E(R1-R2) - cos 6
E(S2-S4) = TR - E(R1-R2) - sin 6 X
TR = Transformation ratio -
Positive counting direction: 08, %
Rotor cw as viewed ( X—=) Resolver Stator

Resolver Rotor
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FRAMELESS RESOLVER

RE35

w
*%
4

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input frequency

Phase shift

Input current (typ.)
Null voltage

Accuracy spread
Operating temperature

Hi-pot housing/winding
Hi-pot winding/winding
Rotor/Stator

RE-35-1-V05

R1-R2

1

0.5+ 10%

7V

5 kHz

+4° + 3°

48 mA

max. 30 mV

20

-55°C ... +155 °C
(-67 °F ... +311 °F)
min. 500 V,c

min. 250 Vj¢
Completely impregnated

RE35-3-VO01

R1-R2

3

0.5+ 10%

7V

5 kHz

+5° + 3°

30 mA

max. 30 mV

6

-55°C ... +155 °C
(-67 °F ... +311 °F)
min. 500 V,c

min. 250 V¢
Completely impregnated




..‘ FRAMELESS RESOLVER

J RE43

FACTS

¢ Hollow shaft @: max. 65 mm
e Quter @: 110 mm
e Length: 30 mm

RE43 (Design example)

504
OPERATING PRINCIPLE o N
30
Primary side Secondary side
S‘t " R t 0 S‘t t 600 mm Teflon leads AWG24
ator Rotor ator
red/white R1 ] “ T mT S1 red af@
black/white R2 S3 black
—
=} 8 1]
§ g‘e of I | | -
2 |8 | 5
internally b|S4 52” N CER
ue yellow X
Input: E(R1-R2) = E - sin(cos)
Output: E(S1-S3) = TR - E(R1-R2) - cos 8
E(S2-S4) = TR - E(R1-R2) - sin 6
TR = Transformation ratio
Positive counting direction: Rotor cw as viewed ( X—=) [ #[oces A o
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FRAMELESS RESOLVER

RE43

vy

a?®

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift

Null voltage

Impedance
Zro
Zrs
Zs0
Zss

D.C. resistance
Rotor
Stator

Accuracy
Accuracy ripple
Operating temperature

Max. permissible speed
Shock (11ms)

Vibration (10 to 500 Hz)
Weight rotor/stator

Hi-pot housing/winding
Hi-pot winding/winding
Rotor/Stator

R1-R2

1

1+10%
7V

55 mA

5 kHz

10° + 3°
max. 30 mV

109Q+]-720Q
%6Q+j 640
204Q+-2380Q
185Q+-211Q

76 Q £ 10% at 20 °C
74 Q + 10% at 20 °C

+ 20’

max. 1

-55°C ... +155 °C
(-67 °F ... +311 °F)
5.000 min”'

< =1.000 m/s?

< =500 m/s?
400g/500¢

min. 500 V,c
min. 250 Vj¢
Completely impregnated

R1-R2

1

1+10%
7V

39 mA

10 kHz

-7° + 3°
max. 30 mV

1290+ 1200
M4Q+j- 1150
279Q+j-380Q
240Q+j - 355Q

76 Q £ 10% at 20 °C
74 Q + 10% at 20 °C

+ 20’

max. 1

-55°C ... -155 °C
(-67 °F ... +311 °F)
5.000 min”'

< =1.000 m/s?

< =500 m/s?
400g/550¢9

min. 500 V,c
min. 250 Vj¢
Completely impregnated




..‘ FRAMELESS RESOLVER

J RE165

FACTS

¢ Hollow shaft @: max. 100 mm
e Quter @: 165 mm
e Length: 35 mm

RE165 (Design example)

OPERATING PRINCIPLE 10, @
Primary side Secondary side
\\
0 X g
Stator Rotor Stator 3
red/white R1 ] “ T mT S1 red g
black/white R2 53 black s
— @
1= = 1 SR .
9 s &
3 s |
3
internally S4 S2
blue yellow
Input: E(R1-R2) = E - sin(cos) ﬁ!‘ N
Output: E(S1-S3) = TR - E(R1-R2) - cos 8 -!IIF
E(S2-S4) = TR - E(R1-R2) - sin 6
TR = Transformation ratio
o
35, &

Positive counting direction: Rotor cw as viewed ( X—=)
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FRAMELESS RESOLVER

RE165

w
*%
4

ELECTRICAL DATA

Primary side

Pole Pairs
Transformation ratio
Input voltage

Input current

Input frequency
Phase shift

Null voltage

Impedance
Zro
Zrs
Zs0
Zss

D.C. resistance
Rotor
Stator

Accuracy
Operating temperature

Max. permissible speed
Weight rotor/stator

Hi-pot housing/winding
Hi-pot winding/winding
Rotor/Stator

R1-R2

1

0.5+ 10%
5V

23 mA

5 kHz

8°+ 3°
max. 30 mV

191 Q +
183 Q +
724 Q +
687 Q +

- 109 Q
- 107 Q
- 1383 Q
- 1346 Q

138 Q + 10% at 20 °C
200 Q £ 10% at 20 °C

+4

-55°C ... +155 °C
(-67 °F ... +311 °F)
5.000 min”'

1000 g/ 1500 g

min. 500 V,c
min. 250 Vj¢
Completely impregnated

R1-R2

1

0.5+ 10%
5V

17 mA

10 kHz

-10° + 3°
max. 30 mV

2280+ 180 Q
2200+ 182 Q
1149 Q +j - 2494 Q
1079 Q +] - 2482 Q

138 Q + 10% at 20 °C
200 Q + 10% at 20 °C

+ 4

-55°C ... -155 °C
(-67 °F ... +311 °F)
5.000 min”'

1000 g/ 1500 g

min. 500 V,c
min. 250 Vj¢
Completely impregnated

Leads pairwise twisted and shielded:

red/white - black/white
red - black
blue - yellow

shield over twisted pairs
not connected to housing
shrinking tube over shield end




..‘ RESOLVER CONVERTER

} G-REC

RESOLVER TO ENCODER CONVERTER s’

The LTN-REC is a position data converter.

The LTN-REC drives autonomous a resolver sensor and converts its
output signals to encoder incremental (square wave) output signals
(emulates encoder signals).

G-REC (Design example)

SPECIFICATIONS - ENCODER OUTPUT RESOLVER OUTPUT / INPUT
Output Signals: incremental A+, A-, B+, B-, Z+, Z- Output Ref. Signal: 2.8 Ve
Resolution: 12 bit / 1024 incremental steps per 100 mA max.
revolution 10 kHz
Output Voltage Level: 5V (TTL), 14-36 V (HTL) limited by the Input SIN / COS: 1.4V, (diff.)
supply voltage Transformation Ratio: K=0.5+/-10%
Output Current: 100 mA limited, short circuit proof
Dynamic Peak Current: 1500 mA max. POWER SUPPLY
Accuracy: +/- 0.184° (+/- 11 arcmin)
Repeatability: +/- 1/4 of incremental step Supply Voltage (+Vy): +8 10 +15 Vpc or +14 10 +36 V¢
Angular speed: up to 1000 s™ Power Consumption: ~1 W (e.g. 40 mA at 24V)

Operating Temperature: 0 to +85 °C

The supply voltage can be supplied via the power connector or optionally via the encoder connector (from the encoder decoding unit).
The G-REC is protected against the wrong polarity and transient overvoltage of power supply and short circuit proof on output terminals.

Housing: Phoenix Contact ,ME 22,5” for top hat rail mounting
Dimensions: I=114.5 mm; h =99 mm, w = 22.5 mm
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RESOLVER CONVERTER

G-REC

CONNECTOR TERMINALS

Encoder Out: Resolver IN: Power connector:
Sub-D, 9-pole male Sub-D, 9-pole female 4-pole plug, screw wire connection,
-> mating connector: female -> mating connector: male included
Pin 1 GND Pin 1 Ref- Pin 1 (left) +Vs
Pin 2 Z- Pin 2 - Pin 2 +Vs
Pin 3 Z+ Pin 3 - Pin 3 GND
Pin 4 A Pin 4 - Pin 4 GND
Pin 5 A+ Pin 5 SIN+
Pin 6 - Pin 6 SIN Max. loopthroughed current:
Pin 7 +V; (Opt.) Pin 7 Ref+
Pin 8 B- Pin 8 COS+ +V: Pin 1-Pin 2: 3A
Pin 9 B+ Pin 9 CosS GND: Pin 3 - Pin 4: 3A
Screen PE Screen PE
The PE connection (protective earth) is implemented over the mounting clamp to the top hat rail.
ORDERING INFORMATION
G-RECLDBI1024-5X1-15 Supply Voltage (+Vy): +8 to +15 V¢ Output Voltage Level: 5V 3933542
G-RECLDBI1024-5X1-24 Supply Voltage (+Vy): +14 t0 +36 V¢ Output Voltage Level: 5V 3931647
G-RECKIBI1024-5X1-24 Supply Voltage (+V;): +14 t0 +36 Vp Output Voltage Level: Vj 3932553

Other configurations on request.




..‘ RESOLVER CONVERTER

} G-RDC

RESOLVER TO DIGITAL CONVERTER

The LTN G-RDC is a position data converter.
The LTN G-RDC drives autonomous a resolver sensor and converts
its output signals to digital position data.

SPECIFICATIONS - CONVERTER OUTPUT / CONTROL

Output Signals:

Input Signals:

Resolution:

Output Voltage Level:

Output Current:
Input Voltage Level:
Accuracy:
Repeatability:
Angular speed:

10 bit: binary position data, parallel,
H-active

16 bit: binary position data, parallel,
H-active

1 bit: /BIT (Error), L-active

1 bit: /Inhibit, L-edge-active

1 bit: /Enable, L-edge-active

(Both Inputs can be put together)
10-bit / 1024 steps per revolution
16-bit / 65536 steps per revolution
TTL(5 V)

30 mA

TTL(5 V)

0.072° (4 arcmin +1LSB max.)

+/- 1 LSB

10 bit: up to 1152 s~

16 bit: up to 18 s

(to be specified on order)

G-RDC (Design example)

RESOLVER OUTPUT / INPUT

Output Ref. Signal:

Input SIN / COS:
Transformation Ratio:

POWER SUPPLY

Supply Voltage (+Vs):
Power Consumption:

Operating Temperature:

4V,
100 mA max.
5 kHz

2V

rms

K=0.5+/-10%

+10 to +36 Vy
~1,5W (e.g. 60 mA at 24 V)
0 to +85°C

The supply voltage can be supplied via the power connector or optionally via the encoder connector (from the encoder decoding unit).
The G-RDC is protected against the wrong polarity and transient overvoltage of power supply and short circuit proof on output terminals.

Housing:
Dimensions:

Phoenix Contact ,ME 22,5" for top hat rail mounting

[=114,5mm; h =99 mm, w = 22,5 mm
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RESOLVER CONVERTER ..‘

| )
G-RDC
CONNECTOR TERMINALS
10 bit 16 bit
Data Out /Controll I/0: Data Out /Controll 1/0: Resolver IN: Power connector:
Sub-D, 25-pole female Sub-D, 25-pole female Sub-D, 9-pole female 4-pole plug, screw wire
-> mating connector: male -> mating connector: male -> mating connector: male connection, included
Pin 1 Out DB1 (MSB) Pin 1 Out DB1 (MSB) Pin 1 Ref- Pin 1 (left) +Ve
Pin 2 Out DB2 Pin 2 Out DB2 Pin 2 - Pin 2 +Ve
Pin 3 Out DB3 Pin 3 Out DB3 Pin 3 - Pin 3 GND
Pin 4 Out DB4 Pin 4 Out DB4 Pin 4 - Pin 4 GND
Pin 5 SIN+
Pin 6 SIN- Max. loopthroughed current:
Pin 10 Out DB10 (LSB) Pin 13 Out DB13 Pin 7 Ref+
Pin 11 NC Pin 14 Out DB14 Pin 8 COS+ +Ve: Pin 1 - Pin 2: 3A
Pin 15 Out DB15 Pin 9 COs- GND: Pin 3 - Pin 4: 3A
Pin 16 NC Pin 16 Out DB16 (LSB) Screen PE
Pin 17 Out /BIT (Error) Pin 17 Out /BIT (Error)
Pin 18 IN /Inhibit Pin 18 IN /Inhibit
Pin 19 IN /Enable Pin 19 IN /Enable
Pin 20 NC Pin 20 NC
Pin 21 NC Pin 21 NC
Pin 22 NC Pin 22 NC
Pin 23 V; (Opt.) Pin 23 V; (Opt.)
Pin 24 GND Pin 24 GND
Pin 25 GND Pin 25 GND
Screen PE Screen PE
The PE connection (protective earth) is implemented over the mounting clamp to the top hat rail.
ORDERING INFORMATION
10 bit G-RDCTLSC01024-0XX-24 Supply Voltage (+Vs): +10 to +36 Vp¢ Output Voltage Level: TTL (5 V) 3938524
16 bit G-RDCTLSC65536-0XX-24 Supply Voltage (+Vs): +10 to +36 Vp¢ Output Voltage Level: TTL (5 V) 3933425

Other configurations on request.
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GERMANY

HEADQUARTER & PRODUCTION
LTN Servotechnik GmbH
Georg-Hardt-Strasse 4

83624 Otterfing, Germany

T +49 8024 6080-0

[tn@ltn.de

www.ltn.de

AUSTRIA

InterTech Handels GmbH
Hondastrasse 3

2351 Wiener Neudorf, Austria
T +43 2236 360630-10
office@intertech-austria.at
www.intertech-austria.at

BRAZIL

Leine & Linde Comercio de Produtos
Eletronicos do Brasil Ltda.

Av. José Rocha Bonfim n° 214

Sala 217, Bloco Chicago,
Condominio Praca Capital
13080-650 Santa Genebra, Campinas-SP
T+55 193367 56 57

F+55 1933675658
info@Il-systems.com
www.ll-systems.com

CHINA

Wuhan Lingsheng Technology Co., Ltd.
Li Cong

21 Floor, Ping An Building
Zhongshan Avenue No. 888
Jianghan District of Wuhan City
Hubei Province, P.R. China

T +86 27 88585337

F +86 27 88585337

M +86 15611437180
licong@wulstec.com
www.wulstec.com

CZECH REPUBLIC,
SLOVAKIA, POLAND
Kwapil & Co GmbH

Hlavni 1054/131

624 00 Brno, Czech Republic
T+420 541211538
sales@kwapil.com
www.kwapil.com

FINLAND, ESTONIA,
LATVIA, LITHUANIA
Sensor Control Nordic AB
Teknobulevardi 3-5

01530 Vantaa, Finland

T +358 20 7348600
info@scnnordic fi

FRANCE, BELGIUM,
LUXEMBOURG

Servotechnics

9, Avenue Alexandre Maistrasse
92500 Rueil-Malmaison, France

T +33 147082279
igiliberti@servotechnics.com
www.servotechnics.fr

GREAT BRITAIN, IRELAND

LTMB
9, Beta Road
Farnborough

Hampshire GU14 8PG, Great Britain

T+44 1252 517751
M +44 7776 302901
[tmb@Iltmb.co.uk
www.ltmb.co.uk

INDIA

Leine & Linde India Pr. Ltd.
622,623, Ansal Chambers-II
6 Bhikaji Cama Place,

New Delhi-110 066, India
T491 1126172504

F+91 114058 25 16
info@Il-systems.com
www.ll-systems.com

ITALY

Leine & Linde LTN ltalia S.r.L.
Via Giacomo Matteotti 7 A
20846 Macherio (MB), Italy
T +39 039 5960108

F +39 039 9712208

M +39 328 8229225
f.camesasca@Ieinelinde-Itn.it
www.leinelinde-ltn.it

JAPAN

HEIDENHAIN K.K.

Hulic Kojimachi Bldg., 9F
3-2 Kojimachi, Chiyoda-ku
Tokyo, 102-0083, Japan
T+813323477 81
F+81332622539
info@ll-systems.com
www.ll-systems.com

KOREA
EMSINT Co.Ltd.

#214 SB center, 21, Oido-ro, Siheung-si,

Gyeonggi-do, Korea
T +82 31 8041 8010
F +82 31 8041 8020
sales@emsint.co.kr
www.emsint.co.kr

SPAIN, PORTUGAL
Servotechnik Espafia, S.L.

C/ José Lazaro Galdiano, 4-4°
28036 Madrid, Spain

T +34 91 4579394

M +34 607 821173
info@servotechnik.es
www.servotechnik.es

SWEDEN, DENMARK, NORWAY
Sensor Control Nordic AB

Truckvagen 16B

19452 Upplands Vasby, Sweden

T +46 8 6682100

info@scn.se

WWW.5CN.se

SWITZERLAND

LTN Precision Products GmbH
Industrie-Strasse 1a

8157 Dielsdorf, Switzerland

T +41 44 8853080
info@Itn.ch

www.ltn.ch

TURKEY

Head Office:

BOR Endustri Elektrik Elektronik Ticaret A.S.
Yenisehir Mah. Cumhuriyet Bulvari No. 12-4
Dumankaya Cadde D Blok D:1 P.K. 34912
Kurtkdy - Pendik - istanbul

T 490 216 504 05 20

Sales Office:

Okcumusa Cad. Menevse is Merkezi Kat:3
No:191, 34420 Karakdy — istanbul

T+490 212 238 08 50

F+90 212 238 08 51
info@borelektronik.com.tr
www.borelektronik.com.tr

USA

HEIDENHAIN CORPORATION
333 E. State Parkway
Schaumburg, IL 60174 USA
T+1 847 4901191
info@heidenhain.com
www.heidenhain.com




