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1. Introduction

1.1 Purpose and use of this manual

Before starting the operation of Temposonics® position sensors,
read this documentation thoroughly and follow the safety
information. Keep this manual for future reference!

The content of this technical documentation and of its appendix
is intended to provide information on mounting, installation and
commissioning by qualified automation personnel * or instructed
service technicians who are familiar with the project planning and
dealing with Temposonics® sensors.

1.2 Used symbols and warnings

Warnings are intended for your personal safety and for avoidance

of damage to the described product or connected devices. In this
documentation, safety information and warnings to avoid danger
that might affect the life and health of operating or service personnel
or cause material damage are highlighted by the pictogram defined
below.

Symbol Meaning

NOTICE This symbol is used to point to situations
that may lead to material damage, but not

to personal injury.

2. Safety instructions

2.1 Intended use

This product may be used only for the applications defined under item
1 and only in conjunction with the third-party devices and components
recommended or approved by Temposonics. As a prerequisite of
proper and safe operation the product requires correct transport,
storage, mounting and commissioning and must be operated with
utmost care.

1.The sensor systems of all Temposonics® series are intended
exclusively for measurement tasks encountered in industrial,
commercial and laboratory applications. The sensors are
considered as system accessories and must be connected
to suitable evaluation electronics, e.g. a PLC, IPC, indicator
or other electronic control unit.

1/ The term “qualified technical personnel” characterizes persons who:
« are familiar with the safety concepts of automation technology applicable
to the particular project and
« are competent in the field of electromagnetic compatibility (EMC) or
« have received adequate training for commissioning and service operations

2.2 Foreseeahle misuse

Foreseeable misuse Consequence

Wrong sensor connection The sensor will not work
properly or can be damaged
Operate the sensor out of the No signal output —
operating temperature range the sensor can be damaged
Power supply is out of the Signal output is wrong/
defined range no signal output/
the sensor will be damaged
Position measurement is Signal output is wrong
influenced by an external
magnetic field
Cables are damaged Short circuit — the sensor can
be damaged/sensor does not
respond
Spacers are missing/ Error in position measurement
installed in a wrong order
Wrong connection Signal output is disturbed —
of ground/shield the electronics can be damaged
Use of a magnet that is not Error in position measurement
specified by Temposonics
Sensor is exposed to overvoltage/ The sensor can be damaged
electrostatic discharge (e.g.,
welding work, electrostatically
supported coating, etc.)

Do not alter the sensor afterwards.
=>» The sensor might he damaged.

QO

A_'::I

Do not step on the sensor.
=> The sensor might be damaged.

\

-

:uzr_]::

« are familiar with the operation of the device and know the information required
for correct operation provided in the product documentation

141



2.3 Installation, commissioning and operation

The position sensors must be used only in technically safe conditions.
To maintain this condition and to ensure safe operation, installation,
connection and service, work may be performed only by qualified
technical personnel. If danger of injury to persons or of damage to
operating equipment is caused by sensor failure or malfunction,
additional safety measures such as plausibility checks, limit switches,
EMERGENCY STOP systems, protective devices etc. are required.

In the event of trouble, shut down the sensor and protect it against
accidental operation.

Safety instructions for commissioning
To maintain the sensor's operability, it is mandatory to follow
the instructions given below.
1. Protect the sensor against mechanical damage during
installation and operation.
2.Do not open or dismantle the sensor.
3.Connect the sensor very carefully and pay attention to the
polarity of connections and power supply.
4.Use only approved power supplies.
5.Ensure the sensor is operating within the defined limits for supply
voltage, environmental conditions, etc.
6. Check the function of the sensor regularly and provide
documentation of the checks.
7.Before applying power, ensure that nobody’s safety
is jeopardized by starting machines.

2.4 Safety instructions for use in explosion-hazardous areas

The sensor is not suitable for operation in explosion-hazardous areas.

2/ See also applicable Temposonics terms of sales and delivery on:
www.temposonics.com
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2.5 Warranty

Temposonics grants a warranty period? for the position sensors and
supplied accessories relating to material defects and faults that occur
despite correct use in accordance with the intended application. The
Temposonics obligation is limited to repair or replacement of any
defective part of the unit. No warranty can be provided for defects
that are due to improper use or above average stress of the product
as well as for wear parts. Under no circumstances will Temposonics
accept liability in the event of offense against the warranty rules, no
matter if these have been assured or expected, even in case of fault or
negligence of the company.

Temposonics explicitly excludes any further warranties. Neither

the company’s representatives, agents, dealers nor employees are
authorized to increase or change the scope of warranty.

2.6 Return

For diagnostic purposes, the sensor can be returned to Temposonics
or a repair facility explicitly authorized by Temposonics. Any shipment
cost is the responsibility of the sender 2. For a corresponding form,
see chapter “11. Appendix | — Safety declaration” on page 99.

When returning sensors, place protective caps on male and female
connectors of the sensor. For pigtail cables, place the cable ends in
a static shielding bag for electrostatic discharge (ESD) protection.
Fill the outer packaging around the sensor completely to prevent
damage during transport.



https://www.temposonics.com

Temposonics®R-Series V EtherNet/IP™
Operation Manual

3. Identification

3.1 Order code of Temposonics® RP5
7 8 9 10 11

4 12

15 16 17 18 19 20

mlls] (1 O] CTLTT) [

13 14
| o)s] |

uf2] [1]

o [senormog
[R|[ P 5 ]Profil

Magnet slider backlash free (part no. 253 421),
suitable for internal linearization
Block magnet L (part no. 403 448)

U-magnet 0D33 (part no. 251 416-2),
suitable for internal linearization

Magnet slider longer ball-jointed arm (part no. 252 183),
suitable for internal linearization

@ No position magnet

Magnet slider joint at top (part no. 252 182),
suitable for internal linearization

Magnet slider joint at front (part no. 252 184),
suitable for internal linearization

n Mechanical options
m Standard

m Fluorelastomer seals for the sensor electronics housing

n Stroke length

X x| x| x| m]| 0025...6350 mm
Ordering steps

Standard stroke length (mm)

25... 500 mm 25 mm
500...2500 mm 50 mm
2500...5000 mm 100 mm
5000...6350 mm 250 mm

x| x| x x| u]o001.0...250.0in.
Standard stroke length (in.) Ordering steps

1... 20in. 1.0in.
20...100 in. 2.0n.
100...200 in. 4.0in.
200...250in. 10.0/in.

Non-standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments.

161

0
e |Number of magnets |

| x| X 01...20 position(s) (1...20 magnet(s))

n Connection type

@E@ 2 xM12 female connectors (D-coded),

1 x M8 male connector

@E 2 x M12 female connectors (D-coded),

1 xM12 male connector (A-coded)

gfsystem
|I| Standard

|
m@mm EtherNet/IP™, position and velocity

(1...20 magnet(s))

IE”E"I"II EtherNet/IP™, position and velocity,

internal linearization (1...20 magnet(s))

NOTICE

* For the RP5, the magnet selected in m “Design” is included in
the scope of delivery. Specify the number of magnets for your
application. For multi-position measurements with more than one
magnet, order the other magnets separately.

The number of magnets is limited by the stroke length.

The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

Use magnets of the same type for multi-position measurement.

If the option for internal linearization (U211) in I3 “Output” is
chosen, select a suitable magnet.




3.2 Order code of Temposonics® RH5
7 8 9 10 1 12

4
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15 16 17 18 19 20

mls (] O] CTLLT) [

13 14
| o)s] |

1] (2] [1]

o fsensormorer
[R|[H] 5]Rod

Base unit (only for replacement)

Threaded flange M22x1.5-6g (rod @ 12.7 mm),
stroke length: 25...5900 mm (1...232 in.)

@ Threaded flange M18x1.5-6g (standard)
| $ | Threaded flange %"-16 UNF-3A (standard)
Threaded flange %'-16 UNF-3A (with raised-face)

n Mechanical options

Standard

Bushing on rod end (only for design »M«, »S« & »T«)

Flexible sensing element (only for design »B«, »M«, »S« & »T«)
Thread M4 at rod end (only for design »M«, »S« & »T«)
Fluorelastomer seals for the sensor electronics housing

sy
(x| x ] x| x| m]o0025...7620 mm

Standard stroke length (mm) Ordering steps

[<|=][=]=]=]

25... 500 mm 5mm
500... 750 mm 10 mm
750...1000 mm 25 mm
1000...2500 mm 50 mm

2500...5000 mm 100 mm
5000...7620 mm 250 mm

x| x| x| x| ujoot.0...300.0in.
Standard stroke length (in.) Ordering steps

1... 20in. 0.2in.
20... 30in. 0.4in.
30... 40in. 1.0in.
40...100in. 2.0in.
100...200 in. 4.0in.
200...300 in. 10.0in.

Non-standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments.

171

0
e [Numberof magrets |

| x| x| 01...20 position(s) (1...20 magnet(s))

 f [Connectiontype |
@E@ 2 xM12 female connectors (D-coded),

1 x M8 male connector

@E 2 x M12 female connectors (D-coded),

1xM12 male connector (A-coded)

o fsystem
|I| Standard

h
IE"Z"E"II EtherNet/IP™, position and velocity
(

1...20 magnet(s))

EEEE EtherNet/[P™, position and velocity,

internal linearization (1...20 magnet(s))

NOTICE

 Specify the number of magnets for your application. For multi-
position measurements with more than 1 magnet, order the other
magnets separately.

The number of magnets is limited by the stroke length.

The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

Use magnets of the same type for multi-position measurement, .
If the option for internal linearization (U211) in “ “Output” is
chosen, select a suitable magnet.

The internal linearization (U211) in [l “Output” is not available
with the flexible sensing element | F |in n “Mechanical options”.
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3.3 Order code of Temposonics® RM5

1 2 3 4 7

16 17 18 19 20

8 9
Ld 1] |

mims] [ [a [
BN O D0

a [Sensormodel |
E@E Super shield housing

Base unit (only for replacement/only with connection type D58)
@ Threaded flange M18x1.5-6g (standard)
| $ | Threaded flange %16 UNF-3A (standard)

n Mechanical options
m Standard

| d [Srokelengtt |
(x| x| x| x| m] 0025...7615 mm

Standard stroke length (mm) Ordering steps
25... 500 mm 5 mm
500... 750 mm 10 mm
750...1000 mm 25 mm
1000...2500 mm 50 mm
2500...5000 mm 100 mm
5000...7615 mm 250 mm

m@@m@ 001.0...299.8 in.

Standard stroke length (in.) Ordering steps

1... 20in. 0.2 in.
20... 30in. 0.4 in.
30... 40in. 1.01n.
40...100 in. 2.0in.
100...200 in. 4.0in.
200...299.8 in. 10.0 in.

Non-standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments.

(1] [ull2] 1]
O N

n Number of magnets

| x| x| 01...20 position(s) (1...20 magnet(s))

| f [Comnectiontype
@E 2 x M12 female connectors (D-coded),

1xM12 male connector (A-coded)
(only for RM5-B)

@mm 2 x XX m/ft. PUR cable (part no. 530 125) for data lines
with M12 female connector (part no. 370 830) and
1 x XX m/ft. PVC cable (part no. 530 108) for power supply
MO01...M10 (1...10 m/1...33 ft.)
See “Frequently ordered accessories” for cable &
connector specifications

Encode in meters if using metric stroke length
Encode in feet if using US customary stroke length

g [Systm
|I| Standard

h
@IZ"E”I‘ EtherNet/IP™, position and velocity
(

1...20 magnet(s))

IE"Z"I”I' EtherNet/IP™, position and velocity,

internal linearization (1...20 magnet(s))

181

NOTICE

Specify magnet numbers for your sensing application and order
separately.

The number of magnets is limited by the stroke length.

The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

Use magnets of the same type for multi-position measurement.

I the option for internal linearization (U211) in [l “Output” is
chosen, select a suitable magnet.
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3.4 Order code of Temposonics® RF5

5 6 7 8 9 10 1 12 15 16

wiEfs] [ [T LT 0] [T [oIsl ] [1] [uz2lo]r]
B [ B Bl I e

a|sensormodel [ e|Numberof magnets
EEE Improved flexible rod IZ”Z' 01...20 position(s) (1...20 magnet(s))

bDesign [ flComectontpe

Base unit (without flange & rod assembly) | D] 5| 6 |2xM12 female connectors (D-coded),
1 x M8 male connector

@E. 2 xM12 female connectors (D-coded),

Section n is intentionally omitted. 1 xM12 male connector (A-coded)
4 [ stroke length gfsysm
x| x| x| x| x || m|00150...20000 mm | 1] Standard
150... 1000 mm 50 mm
@@@m EtherNet/IP™, position and velocity
1000... 5000 mm 100 mm (1.”20 magnet(s))
5000...10000 mm 250 mm
10000...15000 mm 500 mm NOTICE
15000...20000 mm 1000 mm  Specify number of magnets for your application and order the

magnets separately.
¢ The number of magnets is limited by the stroke length.
The minimum allowed distance between magnets (i.e. front face

X x| x| x x| u|0006.0...0787.0in.

6. 40in 2in of one to the front face of the next one) is 75 mm (3 in.).
— - « Use magnets of the same type for multi-position measurement.
40...197 in. 4in. * The sensor is without rod assembly. Always insert the flexible
197...394 in. 10in. sensor rod in a support pipe (e.g. sensor rod HD/HL/HP or HFP
394...591 in, 20in. profile).
591...787 in. 40 in.

Non standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments

191
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3.5 Order code of Temposonics® RFV

4 5 6 7 8 9 10 112

15 16 17 18 19 20

R [ CLTTTT] [

o lsomsormoger
| R F [ v|Flexible rod

Base unit (without flange & rod assembly)
@ Threaded flange M18x1.5-6g (without rod assembly)
|E| Threaded flange 34"-16 UNF-3A (without rod assembly)

Section n is intentionally omitted.

| d |Swokelengt |
(x| x| x ] x][ x| m] 00150...20000 mm

150... 1000 mm 50 mm
1000... 5000 mm 100 mm
5000...10000 mm 250 mm
10000...15000 mm 500 mm
15000...20000 mm 1000 mm

x| x [ x ] x [ x ] uoooe.0...0787.0 in.

6... 40in. 21n.
40...197 in. 4in.
197...394 in. 10in.
394...591 in. 201in.
591...787 in. 40 in.

Non standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments

13 14
| [ofs] | [1]
HE 0O

[ul2]0]1]
L

n Number of magnets

| x| X 01...20 position(s) (1...20 magnet(s))

n Connection type

@E@ 2 x M12 female connectors (D-coded),

1 x M8 male connector

@E 2 xM12 female connectors (D-coded),

1 xM12 male connector (A-coded)

gfsystem
|I| Standard

|
IE”Z"EIII EtherNet/IP™, position and velocity

(1...20 magnet(s))

NOTICE

» Specify number of magnets for your application and order the
magnets separately.

¢ The number of magnets is limited by the stroke length.
The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

* Use magnets of the same type for multi-position measurement.

* RFV-B/M/S are without rod assembly. Always insert the flexible
sensor rod in a support pipe (e.g. sensor rod HD/HL/HP or HFP
profile).

1101
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3.6 Order code of Temposonics® RD5 (complete sensor “RD5 kit”)

13 14 15 25

1 2 3 4 5 6 7 8 9 10 11 12 17 19 22
o8] (k][I0 T 1 1 L0001 T 1[I0 [ J[ols] J[1][u]z]e]1]
—ﬂﬂ-ﬂ-ﬂ“—ﬂ-

a[Sensormodel [ f |Stroke length

E@@ Detached sensor electronics | X || X || X || X || M | Flange »S«: 0025...2540 mm
Flange »C«, »D«, »M«, »T«: 0025...5080 mm

D BT (stroke fength (mm) Ordering steps

IE Kit includes both sensor rod and sensor electronics housing 25... 500 mm 5 mm
500... 750 mm 10 mm
o lDesign 750...1000 mm 25 mm
@ Threaded flange M18x1.5-6g (A/F 46) 1000...2500 mm 50 mm
IE Threaded flange %4'-16 UNF-3A (A/F 46) 2500...5080 mm 100 mm
M | Threaded flange M181.5-6g (AF 25) (x| x ][ x| u]Fiange »S«: 001.0...100.0in.
@ Pressure fit flange @ 26.9 mm {6 Flange »C«, »D«, »M«, »T«: 001.0...200.0 in.
Threaded flange %4"-16 UNF-3A (A/F 25) Stroke length (in.) Ordering steps

1... 20in. 0.2in.

n ensor rod cable type and length 20... 30in. 0.4in.
mmmmm FEP cable, length in centimeters (range 30 40in. 1.0in.

0007...2000 cm). See historical available*, or

select length from: 0020, 0030, 0080, 0300, 40...100n. 2.01n.

0500, 1000, 1500 or 2000 cm. 100...200 in. 4.0in.
'K | x| x| x| x|PUR cable, length in centimeters (range Non-standard stroke lengths are available;

0007...0115 cm). See historical available™, or must be encoded in 5 mm/0.1 in. increments

select length from: 0020, 0030 or 0080 cm.

|w || X || X || X || X |6 single wires, length in centimeters (range u

0007...0050 cm). Select length from: 0007, Classic mounting block with bottom connection and flat mating
0010, 0015, 0020, 0030, 0040 or 0050 cm. connector (only for sensor rod connector type »E«)

Historical lengths available: Compact mounting block with bottom connection and flat mating

0007 cm 0023cm 0040 cm 0115cm connector (only for sensor rod connector type »E«)
0010cm  0025cm 0060 cm Compact mounting block with side M12 mating connector
0017 cm 0035cm 0100 cm (only for sensor rod connector type »G« and »W«)

Non-standard lengths for cable/wires are available; must be encoded

. ) o o Classic mounting block with side M16 mating connector
in 1 cm increments and within the specified range

(only for sensor rod connector type »S«)

o Jsonsorrodcomectorpe [l [omberotmagnets |
E Flat connector (maximum cable length on the sensor rod: 50 cm) IZ"E 01...02 position(s) (1...2 magnet(s))

@ M12 connector (only for sensor rod cable type »J» and »K«)

|E| M16 connector (only for sensor rod cable type »J» and »K«)

M12 square panel mount connector (only for sensor rod cable
type »W«)
Requires RD5-C joining cable (ordered separately)
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n Connection type

@E@ 2 xM12 female connectors (D-coded),

1x M8 male connector

@E 2 xM12 female connectors (D-coded),

1 xM12 male connector (A-coded)

j[System
|I| Standard

k|
m@mm EtherNet/IP™, position and velocity
(1

...2 magnet(s))

NOTICE

* Specify number of magnets for your application and order the
magnets separately.

* The number of magnets is limited by the stroke length.
The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

¢ Use magnets of the same type for multi-position measurement.
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3.7 Order code of Temposonics® RDV

4 5 6 7 8 9 10

Temposonics®R-Series V EtherNet/IP™
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15 16 17 18 19 20

13
0

wolv] [ [ [T 111

sU ] (1] [ul2] I

afDesign |
IEIE"E Detached sensor electronics “classic”

¢ | Threaded flange M18x1.5-69 (A/F 46)
Threaded flange %4"-16 UNF-3A (A/F 46)
Threaded flange M18x1.5-6g (A/F 24)
Pressure fit flange @ 26.9 mm f6
Threaded flange %4"-16 UNF-3A (A/F 23)

Mechanical options

For side cable entry

B [=]e[=]=]e]

PUR cable with M16 connector, 400 mm length
PUR cable with M16 connector, 600 mm length
bottom cable entry

Single wires with flat connector, 65 mm length
Single wires with flat connector, 170 mm length
Single wires with flat connector, 230 mm length
Single wires with flat connector, 350 mm length

Stroke length

X || x| x| X | M| Flange »S«: 0025...2540 mm
Flange »C«, »D«, »M«, »T«: 0025...5080 mm

o
c
=5
Q
Qo
S
@D
=
=
=
=
—
o
(]
o
>
=
D
(=]
—
o
=
N
3
S
3
3
@
=}
«Q
=
=

[=][=]

-
(=)
1

(=[]~ ][]

Stroke length (mm) Ordering steps
25... 500 mm 5mm
500... 750 mm 10 mm
750...1000 mm 25 mm
1000...2500 mm 50 mm
2500...5080 mm 100 mm

X | X | x I x| u|Flange »S«: 001.0...100.0 in.
Flange »C«, »D«, »M, »T«: 001.0...200.0 in.

Ordering steps

Stroke length (in.)

. 20in. 0.2in.
20... 30in. 0.4in.
30... 40in. 1.0in.
40...100in. 2.0in.
100...200 in. 4.0in.

Non standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments
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0 N
e [Numberof magrets |

| x| X 01...20 position(s) (1...20 magnet(s))

| f |[Connectiontype |
@E@ 2 xM12 female connectors (D-coded),

1 x M8 male connector

@E. '8 | 2xM12 female connectors (D-coded),

1xM12 male connector (A-coded)

o fSystem
|I| Standard

|
IE"Z"EIII EtherNet/IPTM, position and velocity

..20 magnet(s))

IE"E”I”E EtherNet/IPTM, position and velocity,

internal linearization (1...20 magnet(s))

NOTICE

Specify number of magnets for your application and order the
magnets separately.

The number of magnets is limited by the stroke length.

The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

Use magnets of the same type for multi-position measurement.

If the option for internal linearization (U211) in m “Output” is
chosen, select a suitable magnet.
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3.8 Nameplate RD5 (improved sensor with detached electronics):

RH5SA0080U01D561U201
MAC address MAC: 00-03-CA-00-58-F6
Serial number — S/N: 70008887

Date of production—{ 01AUG2022

Order code

edak C€ ‘

; . UK
- n“us cA

Fig. 1: Example of nameplate of an R-Series V RH5 sensor with EtherNet/IP™ output

3.9 Approvals

* ODVA certified

* CE declaration

» UKCA declaration
* UL certified

3.10 Scope of delivery

RP5 (profile sensor):
* Sensor
* Position magnet (not for RP5 with design »0«)
e 2 mounting clamps up to 1250 mm (50 in.) stroke length +
1 mounting clamp for each 500 mm (20 in.) additional stroke length

RHS5 (rod sensor):

* RH5-B: Base unit (without flange & rod assembly),
3 x socket screws M4x59

* RH5-J/M/S/T: Sensor, 0-ring

RMS5 (sensor in super shield housing):

» RM5-B: Base unit (without flange & rod assembly),
3 x socket screws M4x59

e RM5-M/S: Sensor, O-ring

RF5 (improved flexible rod sensor):
* RF5-B: Sensor (without flange & rod assembly),
3 x socket screws M4x59

RFV (flexible rod sensor):
* RFV-B: Sensor (without flange & rod assembly),
3 x socket screws M4x59
* RFV-M/S: Sensor (with flange & without rod assembly), O-ring

1141

RD5-K-C/D/M/T: Sensor, 0-ring

RD5-K-S: Sensor, 0-ring, back-up ring
RD5-R-C/D/M/T: Sensor, 0-ring (see page 39)
RD5-R-S: Sensor, 0-ring, back-up ring (see page 39)
RD5-E: As ordered (see page 41)

RDV (sensor with detached electronics):

RDV-C/D/M/T: Sensor, O-ring
RDV-S: Sensor, 0-ring, back-up ring



4.1 Functionality and system design

Product designation
« Position sensor Temposonics® R-Series V

Sensor model

» Temposonics® R-Series V RP5 (profile sensor)

» Temposonics® R-Series V RH5 (rod sensor)

» Temposonics® R-Series V RM5 (sensor in super shield housing)

» Temposonics® R-Series V RF5 (improved flexible rod sensor)

» Temposonics® R-Series V RFV (flexible rod sensor)

» Temposonics® R-Series V RD5 (improved sensor with detached
electronics)

» Temposonics® R-Series V RDV (sensor with detached electronics)

Stroke length

» Temposonics® R-Serie V RP5: 25... 6350 mm (1...250in.)
» Temposonics® R-Serie V RH5: 25... 7620 mm (1...300in.)
» Temposonics® R-Serie V RM5: 25... 7615 mm (1...299.8 in.)
» Temposonics® R-Serie V RF5: 150...20,000 mm (6...787 in.)
» Temposonics® R-Serie V RFV: 150...20,000 mm (6...787 in.)
» Temposonics® R-Serie V RD5: 25... 5080 mm (1...200 in.)
» Temposonics® R-Serie V RDV: 25... 5080 mm (1...200in.)

Output signal
 EtherNet/IP™

Application

The Temposonics® position sensors are used for measurement and
conversion of the length (position) variable in the fields of automated
systems and mechanical engineering.

Principle of operation and system construction

The absolute, linear position sensors provided by Temposonics rely on
the company’s proprietary Temposonics® magnetostrictive technology,
which can determine position with a high level of precision and
robustness. Each Temposonics® position sensor consists of a
ferromagnetic waveguide, a position magnet, a strain pulse converter
and supporting electronics. The magnet, connected to the object in
motion in the application, generates a magnetic field at its location on
the waveguide. A short current pulse is applied to the waveguide.

This creates a momentary radial magnetic field and torsional strain

on the waveguide. The momentary interaction of the magnetic

fields releases a torsional strain pulse that propagates the length

of the waveguide. When the ultrasonic wave reaches the end of the
waveguide it is converted into an electrical signal. Since the speed

of the ultrasonic wave in the waveguide is precisely known, the time
required to receive the return signal can be converted into a linear
position measurement with both high accuracy and repeatability.

Temposonics®R-Series V EtherNet/IP™
Operation Manual

4. Product description and commissioning

Position magnet (magnetic field)

Sensing element (waveguide)

/l'\L

Torsional strain pulse converter

Measurement cycle

Current pulse generates magnetic field

Interaction with position magnet field
generates torsional strain pulse

Torsional strain pulse propagates

Strain pulse detected by converter

00 0 0

Time-of-flight converted into position

Fig. 2: Time-of-flight based magnetostrictive position sensing principle

Modular mechanical and electronic construction

* The sensor rod or profile protects the inner sensor element.
* The sensor electronics housing, a rugged aluminum construction,

1151

contains the complete electronic interface with active signal
conditioning.

The external position magnet is a permanent magnet. Mounted on
the mobile machine part, it travels along the sensor rod or profile
and triggers the measurement through the sensor rod wall.

The sensor can be connected directly to a control system.

Its electronics generates a strictly position-proportional signal
output between start and end position.
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4.2 Installation and design of Temposonics® RP5

RP5-M, example: Connection type D58 (connector outlet)

RP5-G/S, example: Connection type D56 (connector outlet)

5
Sensor electronics (0.2)
housing Null zone Stroke length Dead zone
48 (1.89) 17 58 28 25...6350 66/71*
10.67) (2.28) (1.1 (1...250) (2.6/2.8%)
— n
l’: u
- i | |
053 1L 856(14) | P | D “_Adjustable mounting clamp 16
(@ 0..21) 50 (1.97) § (05'7)
68 (2.68) ~ * Stroke length > 5000 mm (196.9 in.)

Controlling design dimensions are in millimeters and measurements in () are in inches

5
Sensor electronics (0.2)
housing Null zone Stroke length Dead zone
48 (1.89) 17 58 28 25...6350 66/71*
(0.67) (2.28) a1 ) (1...250) (2.6/2.8%)
e.g. for g
M5 or R -
#10 screws ‘6. N
rmmao@ow«mz % q e
e | ~ “Il 1 | T} | N :
o] \N % . i — | | i
356014 | Y O “_Adjustable mounting clamp
953 ol 12] 14.6
(@0.21) 50 (1.97) = (047) (0.57)
68 (2.68) ~ Start position * Stroke length > 5000 mm (196.9 in.)

Fig. 3: Temposonics® RP5 with U-magnet/magnet slider

Installation of RP5

The position sensor can be installed in any position. Normally,

the sensor is firmly installed and the position magnet is fastened

to the mobile machine part. Thus it can travel along the sensor profile.
The sensor is fitted on a flat machine surface using the mounting
clamps (Fig. 4). A length-dependent number of these clamps are
delivered with the sensor and must be distributed over the profile

at regular distances. For fastening use M5x20 screws to DIN 6912
that should be tightened with a fastening torque of 5 Nm.

Fastening torque: 5 Nm

9.5 f '
(0.37) L }
50 Bore @ 5.3 L1146
(1.97) (00.21) (0.57)

Fig. 4: Mounting clamps (part no. 400 802) with cylinder screw M5x20

Controlling design dimensions are in millimeters and measurements in () are in inches

Alternative:

If only limited space is available, the profile sensor can be mounted
also via the T-rail in the profile bottom using a T-slot nut M5

(part no. 401 602) or a sliding block (Fig. 5).

Fig. 5: T-slot nut M5 (part no. 401 602)

Take care to mount the sensor parallel to the axis of motion being
measured to avoid damage to the magnet and sensor.
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4.3 Installation and design of Temposonics® RH5

RH5-M/S-A/F/NV — RH5 with threaded flange M18x1.5-6g or 34"-16 UNF-3A, example: Connection type D58 (connector outlet)

Sensor electronics housing Null zone Stroke length Dead zone
7 68 51 ‘ 25...7620 63.5/66*
(0.67) (2.68) (2.01) (1...300) (2.5/2.6%)

s
LR '

25 Threaded flange »M«: M18x1.5-6g
(0.98) Threaded flange »S«: %"-16 UNF-3A

* Stroke length > 5000 mm (196.9 in.)

3104013
(0 0.39 :0.01)

Threaded flange |a b
»Me A/F 46 (1.81) |53 (2.09)
»S« A/F44.5 (1.75) |51.3 (2.02)

RH5-T-A/F/NV — RH5 with threaded flange 34"-16 UNF-3A with raised-face, example: Connection type D56 (connector outlet)

Sensor electronics housing Null zone Stroke length Dead zone
‘ 65.5 51 ‘ 25...7620 63.5/66*
(0.67) (2.58) (2.01) (1...300) (2.5/2.6™)
_|L25 <~ |~
(0.1) 85
[Sihae o =
0 11 = ]
i 33
o
Sa
25 Threaded flange »T«: %"-16 UNF-3A
(0.98) * Stroke length > 5000 mm (196.9 in.)

Mechanical option »B«: Bushing on rod end for threaded flange Mechanical option »M«: Thread M4 at rod end for threaded flange
M18x1.5-6g or 34"-16 UNF-3A M18x1.5-6g or 34"-16 UNF-3A
Dead zone
70/72.5" Thread M4
Dead zone (2.76/2.85%) —
63.5/66* 8 GRS
(2.5/2.6%) (031) _ - S
=S JT - lg ]
o) g IS
> N H 3
Jr S g (
210 { 3 22 | 15 S M
(9 0.39) (0.12)  (0.87) (0.59) 35
* Stroke length > 5000 mm (196.9 in.) (0_.14) (0.24)
* Stroke length > 5000 mm (196.9 in.)

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 6: Temposonics” RH5 with ring magnet, part 1
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RH5-J-A/V — RH5 with threaded flange M22x1.5-6g and @ 12.7 mm r

od, example: Connection type D56 (connector outlet)

Sensor electronics

Sensor electronics housing Null zone Stroke length Dead zone
7 68 51 25...5900 73.6
(0.67) (2.68) (2.01) (1...232) (2.9)
_1 o
—. o
" 1. %3
_< [ [ 5w
S~ o
ﬁ SESS
o - 25 Threaded flange »J«: M22x1.5-69
(0.98)

RH5-B-A/F/V - RH5 base unit (only for replacement), example: Connection type D58 (connector outlet)

housing Null zone Stroke length Dead zone
17 58 61 25...7620 52/54/57**
(0.67) (2.28) (2.4) (1...300) (2.05/2.13/2.24)**

Controlling design dimensions are in millimeters and measurements in () are in inches

** Stroke length 25...1575 (1...62): 52 (2.05) dead zone
Stroke length 1576...5000 (62.05...196.9): 54 (2.13) dead zone
Stroke length 5001...7620 (196.9...300): 57 (2.24) dead zone

Fig. 7: Temposonics® RH5 with ring magnet, part 2

Installation of RH5 with threaded flange

Fix the sensor rod via threaded flange M18x1.5-6g, M22x1.5-69 or
%"'-16 UNF-3A. Note the fastening torque shown in Fig. 8. Lightly oil
the thread before tightening.

Fastening torque:
RH5-J: 125 Nm
RH5-M: 65 Nm
RH5-S: 50 Nm
RH5-T: 55 Nm

Fig. 8: Mounting example of threaded flange

Installation of a rod-style sensor in a fluid cylinder
The rod-style version has been developed for direct stroke measure-
ment in a fluid cylinder. Mount the sensor via threaded flange or a hex
nut.
» Mounted on the face of the piston, the position magnet travels
over the rod without touching it and indicates the exact position
through the rod wall — independent of the hydraulic fluid.

The pressure resistant sensor rod is installed into a bore in the
piston rod.

The base unit is mounted by means of three screws. It is the only
part that needs to be replaced if servicing is required, i.e. the
hydraulic circuit remains closed. For more information see chapter
“4.11.1 Replacement of base unit on the RH5/RFV/RF5 model” on
page 57.

In the event of servicing, the sensor rod
with flange remains in the cylinder

Position magnet

Base unit
The sensor electronics housing
with sensing element can be replaced

Fig. 9: Sensor in cylinder
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Hydraulics sealing
There are two ways to seal the flange contact surface (Fig. 10):

1. A sealing by using an O-ring (e.g. 22.4 x 2.65 mm (0.88 x 0.1 in.),

25.07 x 2.62 mm (0.99 x 0.1 in.)) in a cylinder end cap groove.
2. A sealing by using an O-ring in the undercut.

For threaded flange (34'-16 UNF-3A):

0-ring 16.4 x 2.2 mm (0.65 x 0.09 in.) (part no. 560 315)

For threaded flange (M18x1.5-69):

0-ring 15.3 x 2.2 mm (0.60 x 0.09 in.) (part no. 401 133)

For threaded flange (M22x1.5-69):

0-ring 19.2 x 2.2 mm (0.76 x 0.09 in.) (part no. 561 337)

In the case of threaded flanges M18x1.5-6g or M22x1.5-6g, provide
a screw hole based on ISO 6149-1 (Fig. 11). See ISO 6149-1 for
further information.

Temposonics®R-Series V EtherNet/IP™
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Notice for metric threaded flanges

1) 2.a) 2.b)

Raised-
face

Sealing via 0-ring
in cylinder end cap groove

Sealing via O-ring
in the flange undercut

Sealing via 0-ring
in the flange undercut

Thread d, d d, d L L, L L Z
(d,xP) +0.1 +0.4 1°
0 0
RH5-M-A/F/M/V
M18x1.5 55 >13 245 198 24 285 2 26 15°
RH5-M-B
M18x1.5 55 >16 245 198 24 285 2 26 15°
RH5-J-AN
M22x1.5 55 >16 275 238 24 285 2 26 15°
V:\ @ds gdz
A e/?/ \ Ra32 al J @d,(Gauging)
SO A SRa32 & ——
f ] 1
" GTI _ / ‘ | |
% ti |
> @/ \
/ @d.(Reference)
J,Z/o\\ Thread (d, x P)
This dimension applies when
Pitch diameter tap drill cannot pass through
entire boss.
Controlling design dimensions are in millimeters

Fig. 10: Possibilities of sealing for threaded flange with flat face 1. + 2.a. (RH5-J/M/S)
and with raised-face 2.b. (RH5-T)

Seat the flange contact surface completely on the cylinder
mounting surface.

The cylinder manufacturer determines the pressure-resistant
gasket (copper gasket, 0-ring, etc.).

The position magnet should not grind on the sensor rod.

The piston rod drilling

(RH5-M/S/T-A/F/MN with rod @ 10 mm: > @ 13 mm (> @ 0.51 in.);
RH5-M/S/T-B with rod @ 10 mm: >@ 16 mm (2@ 0.63in.)
RH5-J-A/V with rod @ 12.7 mm:
depends on the pressure and piston speed.

Adhere to the information relating to operating pressure.
Protect the sensor rod against wear.

>@ 16 mm (> @ 0.63in.))
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Fig. 11: Notice for metric threaded flange M18x1.5-6g/M22x1.5-6g based on DIN 1SO 6149-1
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4.4 Installation and design of Temposonics® RM5

RM5-M/S — RM5 with threaded flange M18x1.5 or 34"-16 UNF-3A, example: Connection type MXX (cable outlet)

Cable length Sensor electronics housing Null zone Stroke length Dead zone
49 1...10m 25 170 51 25...7615 63.5/66*
(1.9) (1...33ft) (0.98) (6.7) 2) (1...299.8) (2.5/2.6)*
25
(0.98)
1 ) P :
o
= < 1 H o5
] I 2@
o
(]
L =70 s
Threaded flange »M«: M18x1.5-69
Threaded flange »S«: 3%4"-16 UNF-3A
100 1..10m * Stroke length > 5000 mm (196.9 in.)
(3.94)  (1...331t)
Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 12: Temposonics RM5 with ring magnet

Installation of RM5 with threaded flange

Fix the sensor rod via threaded flange M18x1.5-6¢g or 34"-16 UNF-3A.
Note the fastening torque shown in Fig. 13. Lightly oil the thread before
tightening.

Fastening torque:

RM5-M: 65 Nm
RM5-S: 50 Nm

Fig. 13: Mounting example of threaded flange

Installation of a rod-style sensor in a fluid cylinder

The rod-style version has been developed for direct stroke measure-

ment in a fluid cylinder. Mount the sensor via threaded flange or a hex

nut.

» Mounted on the face of the piston, the position magnet travels
over the rod without touching it and indicates the exact position
through the rod wall — independent of the hydraulic fluid.

» The pressure resistant sensor rod is installed into a bore in the
piston rod.

* The base unit inside the RM5 is mounted by means of three screws.
It is the only part that needs to be replaced if servicing is required,
i.e. the hydraulic circuit remains closed. For more information see
chapter “4.11.2 Replacement of base unit on the RM5 model” on
page 58.

In the event of servicing, the housing
of the RM5 remains in the cylinder

Position magnet

RMS with base unit
The base unit in the RM5
can be replaced

Fig. 14: RM5 sensor in cylinder

Hydraulics sealing
There are two ways to seal the flange contact surface (Fig. 15):
1.A sealing by using an O-ring (e.g. 22.4 x 2.65 mm (0.88 x 0.1 in.),
25.07 x 2.62 mm (0.99 x 0.1 in.)) in a cylinder end cap groove.
2. A sealing by using an O-ring in the flange undercut.
For threaded flange (%4'-16 UNF-3A):
0-ring 16.4 x 2.2 mm (0.65 x 0.09 in.) (part no. 560 315)
For threaded flange (M18x1.5-69):
0-ring 15.3 x 2.2 mm (0.60 x 0.09 in.) (part no. 401 133)

In the case of threaded flange M18x1.5-6g provide a screw hole based
on IS0 6149-1 (Fig. 16). See IS0 6149-1 for further information.
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Sealing via 0-ring Sealing via O-ring
in cylinder end cap groove in the flange undercut

Fig. 15: Possibilities of sealing

¢ Seat the flange contact surface completely on the cylinder
mounting surface.

» The cylinder manufacturer determines the pressure-resistant
gasket (copper gasket, O-ring, etc.).

» The position magnet should not grind on the sensor rod.

* The piston rod drilling
(RM5-M/S with rod @ 10 mm: > @ 13 mm (= @ 0.51 in.))
depends on the pressure and piston speed.

» Adhere to the information relating to operating pressure.

 Protect the sensor rod against wear.

Notice for metric threaded flanges

o
Thread d, d d d L L L L Z
(d,xP) +01 404 +1°
0 0
RM5-M
M18x1.5 55 >13 245 198 24 285 2 26 15°
. 0d, s,
g @d,(Gauging)
(o
A » Ra 3.2 all J 4
O A~ I Ra 3.2 E¥ -
koI _ / ‘ | 7|
& Y |
ISP o
o2 $ ‘
@d,(Reference)
122 Thread (d, x P)
L—This dimension applies when
Pitch diameter tap drill cannot pass through
entire boss.
Controlling design dimensions are in millimeters

Fig. 16: Notice for metric threaded flange M18x1.5-6g based on DIN ISO 6149-1
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4.5 Installation and design of Temposonics® RF5

RF5-B — RF5 base unit (without flange & rod assembly), example: Connection type D56 (connector outlet)

Null zone Stroke length Dead zone
17 58 61 150...20,000 see table
(0.67) (2.28) (2.4) (6...787)

I

T I

CH B

T
06402
(0 0.25 £0.01)

Not flexible without rod assembly
30
(1.18)

Stroke length Tolerance of total length | Dead zone
Upto 7620 mm (300.00in.) | +5mm (0.20in.) 94 mm (3.701in.)
Up to 10,000 mm (393.70 in.) | +10 mm (0.39in.) 100 mm (3.94 in.)
Up to 15,000 mm (590.55 in.) | +15 mm (0.59 in.) 120 mm (4.72 in.)
Up t0 20,000 mm (787.00 in.) | 20 mm (0.79in.) 140 mm (5.51in.)

Note: Tolerance of total length has no influence on the stroke length.

RF5-B - RF5 hase unit (without flange & rod assembly), example: Connection type D58 (connector outlet)

Null zone Stroke length Dead zone
17 58 61 150...20,000 see table
(0.67) (2.28) (2.4) (6...787)

=a
i

==
06.4+0.2
(@ 0.25 +0.01)

Not flexible \— without rod assembly
30
(1.18)

Stroke length Tolerance of total length | Dead zone
Upto 7620 mm (300.00in.) | +5mm (0.20in.) 94 mm (3.70 in.)
Up to 10,000 mm (393.70 in.) | 10 mm (0.39in.) 100 mm (3.94 in.)
Up to 15,000 mm (590.55 in.) | 15 mm (0.59 in.) 120 mm (4.72 in.)
Up t0 20,000 mm (787.00 in.) | +20 mm (0.79 in.) 140 mm (5.51 in.)

Note: Tolerance of total length has no influence on the stroke length.

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 17: Temposonics® RF5 base unit
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Installation of RF5
Note the following information when mounting and handling an
RF5 sensor:

1. Always insert the flexible sensor rod in a support tube (e.g.
sensor rod HD/HL/HP or HFP profile). The support tube has to be
made of non-magnetic material and has to have an inside
diameter of minimum 9.4 mm (0.37 in.) (Fig. 18). The support
tube can be straight or bent.

2.Do never bend beyond the minimum bending radius of 100 mm
(3.94in.).

3. Note the minimum distance to a spatial limitation of 150 mm
(5.91 in.), when mounting/dismounting the sensor. The
recommended distance is 200 mm (7.87 in.) (Fig. 19).

4. Note the non-flexible area of the sensor rod from the flange of
30 mm (1.18 in.) (for RF5-B).

NOTICE

Bending radii < 100 mm (3.94 in.) during handling, installation or
operation will damage the flexible sensor rod and thus impair the
function of the sensor.

Linear measurement

-

1=

—Position magnet

Non-magnetic support tube, inside @ 9.4 (0.37)

Fig. 18: Sensor with support tube

200 (7.87) recommended

Position magnet

>150 (> 5.91)
// Customized support tube
/ 10 | required, e.g.
/) (0.4) HD/HL/HP
/ /&’5’4} inside 0> 9.4 (80.37),
N7 non-magnetic
"9
| b

I
|
|
|
|
i
|
|
-

Fig. 19: Clearances for installation and handling
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Mounting an RF5 sensor
There are three ways to mount the RF5 sensor:
1.Installation of the RF5-B base unit in a support tube provided by
the customer
2. Installation of the RF5-B base unit in a sensor rod HD/HL/HP or
HFP profile
3. Installation of the RF5-B base unit with threaded flange
M18x1.5-69 or threaded flange 34"-16 UNF-3A

These installation options are described below.

1. Installation of the RF5-B base unit in a support tube provided by
the customer
1.Insert the flexible sensor rod in a support tube.
2.When inserting the flexible sensor rod, hold it close to the flange
and insert it slowly into the support tube (Fig. 20). This allows air
in the support tube to escape.

| d
<=

Fig. 20: Hold the flexible sensor rod close to the flange when inserting it

3. Mount the sensor electronics housing using the three M4x59
hexagon socket screws made of non-magnetic material.
Tightening torque: 1.4 Nm (Fig. 21). Secure the screws before
installation, e.g. with Loctite 243. Remove the three knurled nuts
beforehand.

Socket head screw Socket head screw

Maxs9 L o Maxs

Fastening torque of socket head screw M4x59: 1.4 Nm

Fig. 21: Mounting with socket head screws M4x59
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4.Ensure that the O-ring seal (part no. 562 003) is correctly
inserted in the groove on the sensor electronics housing before
inserting the base unit into the support tube and attaching the
sensor electronics (Fig. 22).

Fig. 22: Correct position of the O-ring in the groove of the sensor electronics housing

2. RF5-B with sensor rod HD/HL/HP or HFP profile

(see “4.16 Frequently ordered accessories for Temposonics® RF5”)
Using the HD/HL/HP sensor rod or the HFP profile offers you the
advantage that the flexible sensor rod is guided in a suitable protective
tube.

1.When inserting the flexible sensor rod, hold it close to the flange
and insert it slowly into the support tube (Fig. 20). This allows air
in the support tube to escape.

2. Mount the sensor electronics housing to the sensor rod or HFP
profile using three M4x59 hexagon socket screws made of non-
magnetic material: Tightening torque: 1.4 Nm (Fig. 21). Secure
the screws before installation, e.g. with Loctite 243. Remove the
three knurled nuts beforehand.

3.Ensure that the O-ring seal (part no. 562 003) is correctly
inserted in the groove on the sensor electronics before inserting
the base unit into the support tube or the HFP profile and
attaching the sensor electronics (Fig. 22).

Details on installing the sensor rod HD/HL/HP or the HFP profile
follow.

Installation of an RF5 sensor with sensor rod HD/HL/HP in a fluid
cylinder

The rod-style version has been developed for direct stroke measure-
ment in a fluid cylinder. Fix the sensor rod via threaded flange
M18x1.5-6g or %4"-16 UNF-3A. Note the fastening torque shown in
Fig. 23. Lightly oil the thread before tightening.

,Fastening torque:
/ HD: 65 Nm
HL: 50 Nm
HP: 55 Nm

Fig. 23: Mounting example of threaded flange

* Mounted on the face of the piston, the position magnet travels over
the rod without touching it and indicates the exact position through
the rod wall — independent of the hydraulic fluid.

» The pressure resistant sensor rod is installed into a bore in the
piston rod.

* The base unit is mounted by means of three screws. It is the only
part that needs to be replaced if servicing is required, i.e. the
hydraulic circuit remains closed. For more information see chapter
“4.11.1 Replacement of base unit on the RH5/RFV/RF5 model” on
page 57.

« Seat the flange contact surface completely on the cylinder mounting
surface.

» The cylinder manufacturer determines the pressure-resistant gasket
(copper gasket, 0-ring, etc.).

 The position magnet should not grind on the sensor rod.

* The piston rod drilling for RF5 sensors with sensor rod (outer
diameter 12.7 mm (0.5 in.)) is = 16 mm (= 0.63 in.). The borehole
depends on the pressure and piston speed.

» Adhere to the information relating to operating pressure.

 Protect the sensor rod against wear.

Hydraulics sealing when using an RF5 sensor in a sensor rod
HD/HL/HP
There are two ways to seal the flange contact surface (Fig. 24):
1.A sealing by using an O-ring
(e.9.22.4 x 2.65 mm (0.88 x 0.1 in.), 25.07 x 2.62 mm (0.99 x
0.11in.)) in a cylinder end cap groove.
2. A sealing by using an O-ring in the flange undercut.
For threaded flange (34'-16 UNF-3A) »S«: 0-ring 16.4 x 2.2 mm
(0.65 x 0.09 in.) (part no. 560 315)
For threaded flange (M18x1.5-6g) »M«: O-ring 15.3 x 2.2 mm
(0.60 x 0.09 in.) (part no. 401 133)

In the case of threaded flange M18x1.5-6g provide a screw hole based
on ISO 6149-1 (Fig. 25). See ISO 6149-1 for further information.

1) 2)

L2 D

Sealing via 0-ring
in the flange undercut

Sealing via 0-ring
in cylinder end cap groove

Fig. 24: Possibilities of sealing
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Notice for metric threaded flanges

Thread d, d d, d L L, L L Z
(d,xP) 401 404 £1°
0 0
Optional sensor rod HD
M18x1.5 55 >16 245 198 24 285 2 26 15°
. \\,\/ ad, ad,
A \C/%/ \\ fRa 39 A ‘ ‘ ﬂdA(Gauging)
1 y AL,‘_A | Ra 3.2 —R . J‘
S TfI _ / ‘ -
3 v |
ISP o7
SN N ‘
A @d,(Reference)
J,Z/o\\ Thread (d, x P)
“— This dimension applies when
Pitch diameter tap drill cannot pass through
entire boss.
Controlling design dimensions are in millimeters

Fig. 25: Notice for metric threaded flange M18x1.5-6g based on DIN ISO 6149-1

Installation of RF5 sensor with HFP profile
The RF5 sensor with HFP profile can be installed in any position. The
HFP profile is firmly installed and the position magnet is fastened

to the mobile machine part. Thus it can travel along the sensor profile.

The sensor is fitted on a flat machine surface using the mounting

clamps (Fig. 26). A length-dependent number of these clamps are
delivered with the sensor and must be distributed over the profile

at regular distances. For fastening use M5x20 screws to DIN 6912
that should be tightened with a fastening torque of 5 Nm.

Fastening torque: 5 Nm

—

95 , 7
(0.37) L }
T 50 ~Bore 05.3 W46
(1.97) (0 0.21) (0.57)

Fig. 26: Mounting clamps (part no. 400 802) with cylinder screw M5x20
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3. RF5-B with threaded flange M18x1.5-6g (part no. 404 874) or
threaded flange 34"-16 UNF-3A (part no. 404 875)

Fix the sensor rod via threaded flange M18x1.5-6g or %"-16 UNF-3A.
Note the fastening torque:

* Threaded flange M18x1.5-6g (part no. 404 874): 65 Nm

* Threaded flange %4"-16 UNF-3A (part no. 404 875): 50 Nm

Lightly oil the thread before tightening.

* Insert the flexible sensor rod in a support tube.

* When inserting the flexible sensor rod, hold it close to the flange
and insert it slowly into the support tube (Fig. 20). This allows air in
the support tube to escape.

* Mount the sensor via flange using the three M4x59 hexagon socket
screws made of non-magnetic material. Tightening torque: 1.4 Nm
(Fig. 21). Remove the three knurled nuts beforehand.

 Ensure that the O-ring seal (part no. 562 003) is correctly inserted
in the groove on the sensor electronics housing before inserting the
base unit into the support tube and attaching the sensor electronics
(Fig. 22).

NOTICE

To fulfill the requirements of EMC standards for emission and

immunity the following points are necessary:

» The sensor electronics housing has to be connected to machine
ground (Fig. 95).

e Embed the flexible sensor element in an appropriately shielded
environment, e.g. in a sensor rod HD/HL/HP or HFP profile.
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4.6 Installation and design of Temposonics® RFV

RFV-B — RFV base unit (without flange & rod assembly), example: Connection type D56 (connector outlet)

Sensor electronics housing Null zone Stroke length Dead zone
17 58 61 ‘ 150...20,000 see table
(0.67) (2.28) 7 (24 (6...787)
3((0.28)
n
u 1|
! Tt
[I[[I:q D <« @ 08 +0.23
|—= ~ls (@ 0.31 £0.01)
Not flexible
107 (4.2) without rod assembly
Stroke length Tolerance of total length Dead zone

Upto 7620 mm (300.00 in. +8 mm (0.31in.)/ -5 mm (0.20in.) | 94 mm (3.70 in.
Up to 10,000 mm (393.70in.) | +15 mm (0.59 in.)/~15 mm (0.59 in.) | 100 mm (3.94 in.
Up to 15,000 mm (590.55 in.) | +15 mm (0.59 in.)/-30 mm (1.18 in.) | 120 mm (4.72 in.
Up to 20,000 mm (787.00in.) | +15 mm (0.59 in.)/-45 mm (1.77 in.) | 140 mm (5.51 in.

Note: Tolerance of total length has no influence on the stroke length.

NP KPS NIy N

RFV-M/S - RFV with threaded flange M18x1.5-6g or 34“-16 UNF-3A (without rod assembly), example: Connection type D58 (connector outlet)

Sensor electronics housing Null zone Stroke length Dead zone
58 51 ‘ 150...20,000 see table
(2.28) 2) (6...787)
| |
T
| 081023
Threaded flange »M«: M18x1.5-6g (@ 0.31 £0.01)
Threaded flange »S«: %'-16 UNF-3A
10 Not flexible } without rod assembly
(0.39) 97 (3.82)
Stroke length Tolerance of total length Dead zone
Upto 7620 mm (300.00in.) | +8 mm (0.31in.)/ -5 mm (0.20in.) | 94 mm (3.70in.)
Threaded flange |2 b Up to 10,000 mm (393.70 !n.) +15 mm (0.59 fn.)/—15 mm (0.59 !n.) 100 mm (3.94 !n.)
NP AF46 (1.81) |53 (2.09) Up to 15,000 mm (590.55in.) | +15 mm (0.59 in.)/-30 mm (1.18in.) [ 120 mm (4.72in.)
»S« A/F44.5 (1.75) [51.3 (2.02) Up t0 20,000 mm (787.00 in.) | +15 mm (0.59 in.)/-45 mm (1.77 in.) | 140 mm (5.51 in.)

Note: Tolerance of total length has no influence on the stroke length.

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 27: Temposonics’ RFV with ring magnet
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Installation of RFV
Note the following information when mounting and handling an RFV
sensor:

1. Always insert the flexible sensor rod in a support tube (e.g.
sensor rod HD/HL/HP or HFP profile). The support tube has to
be made of non-magnetic material and has to have an inside
diameter of minimum 9.4 mm (0.37 in.) (Fig. 28). The support
tube can be straight or bent.

2.Do never bend beyond the minimum bending radius of 250 mm
(9.84 in.).

3. Note the minimum distance to a spatial limitation of 300 mm
(11.81 in.), when mounting/dismounting the sensor. The
recommended distance is 500 mm (20 in.) (Fig. 29).

4. Note the non-flexible area of the sensor rod from the flange of
107 mm (4.21 in.) (for RFV-B) respectively 97 mm (3.82 in.)
(for RFV-M/S).

Smaller radiuses < 250 mm (9.84 in.) cause damage to the flexible
sensor rod.

Linear measurement
e —Position magnet

H=——— f

/

/
Non-magnetic support tube, inside @ 9.4 (0.37)

Fig. 28: Sensor with support tube

500 (20) recommended

Position magnet

>300 (> 11.81)
- Customized support tube
/ 10 | [ | requirede.g. @127 x1.65
/) (0.4) | (20.5x0.65),
/ 274 | inside @9.4 (0 0.37),
// 0% | non-magnetic
/ & \
‘/ 9

A/F 46

.

Flange M18x1.5-6¢
%'-16 UNF-3A

I
|
|
|
|
i
|
|
-

Fig. 29: Clearances for installation and handling

Controlling design dimensions are in millimeters and measurements in () are in inches
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Mounting the RFV
1.RFV-B

* Insert the flexible sensor rod in a support tube.

» Mount the sensor electronics housing by means of three non-
magnetic socket head screws M4x59. Fastening torque: 1.4 Nm
(Fig. 30). Secure the screws, e.g. using Loctite 243, before
re-installing.
Recommendation: Seal the sensor via flange.

2.RFV-B with sensor rod HD/HL/HP or HFP profile (see

“Frequently ordered accessories”)

 Advantage: The flexible sensor rod is inserted in a support tube.

» Mount the sensor electronics housing by means of three non-
magnetic socket head screws M4x59. Fastening torque: 1.4 Nm
(Fig. 30). Secure the screws, e.g. using Loctite 243, before
re-installing.

* Installation details: see below

3.RFV-M/S
* Insert the flexible sensor rod in a support tube.
* Mount the sensor via flange.
* Installation details: see below
* Please note that liquid can enter the sensor between the thread
and the flexible rod.

Socket head screw Socket head screw

Maxs9  E o Max59

Fastening torque of socket head screw M4x59: 1.4 Nm

Fig. 30: Mounting with socket head screws M4x59

NOTICE

To fulfill the requirements of EMC standards for emission and

immunity the following points are necessary:

» The sensor electronics housing has to be connected to machine
ground (Fig. 95).

* Embed the flexible sensor element in an appropriately shielded
environment, e.g. in a sensor rod HD/HL/HP or HFP profile.
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Installation of RFV with threaded flange »M«, »S«
Fix the sensor rod via threaded flange M18x1.5-6g or 34"-16 UNF-3A.

Note the fastening torque shown in Fig. 31. Lightly oil the thread before

tightening.

Fastening torque:
RFV-M: 65 Nm
RFV-S: 50 Nm
HD: 65 Nm

HL: 50 Nm

HP: 55 Nm

Fig. 31: Mounting example of threaded flange

Installation of RFV sensor with sensor rod HD/HL/HP in a fluid
cylinder

The rod-style version has been developed for direct stroke measure-
ment in a fluid cylinder. Mount the sensor via threaded flange or a hex
nut.

Mounted on the face of the piston, the position magnet travels over
the rod without touching it and indicates the exact position through
the rod wall — independent of the hydraulic fluid.

The pressure resistant sensor rod is installed into a bore in the
piston rod.

The base unit is mounted by means of three screws. It is the only
part that needs to be replaced if servicing is required, i.e. the
hydraulic circuit remains closed. Before inserting the base unit into
the sensor rod HD/HL/HP, remove the red sealing at the transition
between the sensor electronics housing and the flexible sensor rod
(Fig. 32). For more information see chapter “4.11.1 Replacement of
base unit on the RH5/RFV/RF5 model” on page 57.

Seat the flange contact surface completely on the cylinder mounting
surface.

The cylinder manufacturer determines the pressure-resistant gasket
(copper gasket, O-ring, etc.).

The position magnet should not grind on the sensor rod.

The piston rod drilling for RFV sensors with sensor rod (outer
diameter 12.7 mm (0.5 in.)) is > 16 mm (> 0.63 in.). The borehole
depends on the pressure and piston speed.

Adhere to the information relating to operating pressure.

Protect the sensor rod against wear.

T 1

o y |

<

Fig. 32: Remove sealing before inserting into sensor rod HD/HL/HP
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Hydraulics sealing when using an RFV sensor in a sensor rod
HD/HL/HP
There are two ways to seal the flange contact surface (Fig. 33):
1.A sealing by using an 0-ring (e.g. 22.4 x 2.65 mm (0.88 x
0.1in.), 25.07 x 2.62 mm (0.99 x 0.1 in.)) in a cylinder end
cap groove.
2. A sealing by using an O-ring in the flange undercut.
For threaded flange (34'-16 UNF-3A) »S«: 0-ring 16.4 x 2.2 mm
(0.65 x 0.09 in.) (part no. 560 315)
For threaded flange (M18x1.5-69) »M«: 0-ring 15.3 x 2.2 mm
(0.60 x 0.09 in.) (part no. 401 133)

In the case of threaded flange M18x1.5-6¢, provide a screw
hole based on ISO 6149-1 (Fig. 34). See ISO 6149-1 for further
information.

1)

71

Sealing via 0-ring
in cylinder end cap groove

2

Sealing via 0-ring
in the flange undercut

Fig. 33: Possibilities of sealing

For additional information about the accessories HFP profile and
sensor rod HD/HL/HP see the accessories catalog document (part
number: 551444).

Notice for metric threaded flanges

Thread d, d d d L L L L Z
(d,xP) +0.1  +0.4 +1°
0 0
RFV-M/optional sensor rod HD
M18x1.5 55 >16 245 198 24 285 2 26 15°
! 0, o4,
A ‘ _|@d,(Gauging)
} A
_lml y —{\R\Tffj\
am s
\
Ad,(Reference)
Thread (d, x P)

This dimension applies when
tap drill cannot pass through
entire boss.

Pitch diameter

Controlling design dimensions are in millimeters

Fig. 34: Notice for metric threaded flange M18x1.5-6g based on DIN 1SO 6149-1


https://www.temposonics.com/literature/551444_en
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Replacing an R-Series 2004 RF-C with an R-Series V RFV-B

If you are replacing the R-Series 2004 RF-C base unit with the

R-Series V RFV-B base unit, note the following points:

¢ The R-Series 2004 RF-C base unit is attached to the system with
two screws. The R-Series V RFV-B base unit is mounted to the
machine with three screws.

» Therefore, we recommend using the adapter plate kit 255198.
The adapter plate is used to mount the base unit RFV-B with three
screws to the existing hole pattern with two screws.

* Fasten the adapter plate to the existing hole pattern using the
two M4x6 (A/F 2.5) socket head screws with a fastening torque
of 1.4 Nm. Ensure that the 0-ring is correctly seated between
the system and the adapter plate. Secure the screws with
Loctite 243.

* Place the RFV-B base unit on the adapter plate.

* Attach the ground lug to one screw of the base unit.

* Screw the RFV-B base unit to the adapter plate using the three
M4x59 hexagon socket head (A/F 2.5) with a fastening torque of
1.4 Nm. Ensure that the 0-ring is correctly seated between the
base unit and the adapter plate. Secure the screws with
Loctite 243.

 The adapter plate has a thickness of 5 mm. Order the RFV-B base
unit with the addition HO03 to compensate for the thickness of the
adapter plate: RFV-B-XXXXXX-...-H003
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4.7 Installation and design of Temposonics® RD5

The R-Series V RD5 consists of the following main components:
 Sensor rod and flange with cable and connector
« Sensor electronics housing with mounting block and mating connector

Fig. 35 shows the sensor rod and flange and Fig. 36 shows the cable and the connectors which are connected to the sensor rod according to the
order code.

Threaded flange »C« & »D«

Null zone Stroke length Dead zone
32 51 ‘ 25...5080 63.5/66*
1.26 2.01 1...200 2.5/2.6
2.9 ( )_ (2.01) ( ) ( )
(1.1) —A/F 46 -
! . . =
H | Tt I
o
S
45 — Threaded flange »C«: M18x1.5-6g
(0.18) Threaded flange »D«: 3%4"-16 UNF-3A
* Stroke length > 5000 mm (196.9 in.)
Threaded flange »M« & »T«
Null zone Stroke length Dead zone
32 51 ‘ 25...5080 63.5/66*
(1.26) (2.01) (1...200) (2.5/2.6%)
26.9 25
(1) M2 ro.g) s
lC‘\Jj ‘= 1 1 g a
< 1 T lice
ss
4.5 Threaded flange »M«: M18x1.5-6g
(0.18) Threaded flange »T«: 34"-16 UNF-3A

* Stroke length > 5000 mm (196.9 in.)

Pressure fit flange »S«

2?1'91;6 Null zone Stroke length Dead zone
' 32 214 25...2540 63.5
(1.26) (1...100) (2.5)

_+_
_+_
210+0.13
(@ 0.39 £0.01)

45 .
(0.18) (05)

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 35: Temposonics® RD5 sensor rod and flanges
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Cable »J«

. F

Material: FEP jacket, tan

Min. bending radius: 57 mm (2.2 in)
Operating temperature:

-40...+120 °C (-40...+248 °F)

Max. cable length: 20 m (65.6 ft.)

Cable »K«

py—

Material: PUR jacket, black

Min. bending radius: 24 mm (0.94 in)
Operating temperature:

-40...+80 °C (-40...+176 °F)

Max. cable length: 1.15 m (3.9 ft.)

Temposonics®R-Series V EtherNet/IP™
Operation Manual

Cable »W«

————

Single wires, unshielded

Min. bending radius: 4 mm (0.16 in.)
Operating temperature:

-40...+85 °C (-40...+185 °F)

Max. cable length: 0.5 m (1.6 ft.)

Connector »G«

Connector »S«

Connector »W«

Connector »E«

Operating temperature:
-40...+105 °C (-40...+221 °F)
Ingress protection: IP65/IP67
(correctly fitted)

For side connection

Operating temperature:
-40...+105 °C (-40...+221 °F)
Ingress protection: IP67
(correctly fitted)

For side connection

Operating temperature:

Ingress protection: IP67
(correctly fitted)
For side connection

-40...+85 °C (-40...+185 °F)

Operating temperature:
-40...+85 °C (-40...+185 °F)
Ingress protection: IP30
For bottom connection

Fig. 36: RD5 sensor rod cables and sensor rod connectors
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Fig. 37 and Fig. 38 show the sensor electronics housing with mounting block for side connection.

Compact mounting block with side M12 mating connector, type »G«, example: Connection type D58 (connector outlet)

[ <
L] o
“lz
G @
(25 7262
(05) 2
Recommendation:
Use M6x45 (IS0 4762) screws
Fastening torque: 6 Nm
17 58 25
(0.67) (2.28) \51)
1
\-

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 37: Temposonics® RD5 with side connection, part 1

Classic mounting block with side M16 mating connector, type »S«, example: Connection type D58 (connector outlet)

&

&
)

)

,...._,

17

24.7

(0.97)

.
L

~
@

8.2
0.32

58

24.7 7.7

097) (03)

50

45

M067)

(2.28)

(1.97)

77

L

(1.77)

|

i

718
@0.71)

23
09

45
.77

23

Recommendation:—l

Use M6x45 (ISO 4762) screws
Fastening torque: 6 Nm

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 38: Temposonics® RD5 with side connection, part 2
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Fig. 39 and Fig. 40 show the sensor electronics housing with mounting block for bottom connection.

Compact mounting block with bottom connection and flat mating connector, type »E«, example: Connection type D56 (connector outlet)

Side view Bottom view
17 58 25
(0.67) (2.28) 0]

33

(1.3)

16.5
(0.65)

y
OUA Port2 ]

©)

0

P
2@

g
125 5 02»2
(05) )
Recommendation:

Use M6x45 (IS0 4762) screws
Fastening torque: 6 Nm

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 39: Temposonics® RD5 with bottom connection, part 1

Classic mounting block with bottom connection and flat mating connector, type »B«, example: Connection type D58 (connector outlet)

103.4
(4.07)

45

(.77
45

.77

g5
Recommendation: =
Use M6x45 (IS0 4762) screws
Fastening torque: 6 Nm
24.7 7.7
(0.97) 03] _q
QR
— o | S
A\
e
[ OARY
I &) | =2
\ =
f ONFO
I 219 N
(00.75) ®|S
926.2
(21.03)

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 40: Temposonics® RD5 with bottom connection, part 2 133]
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When installing the RD5 sensor, note that the components have different properties in terms of temperature rating and IP rating (Fig. 41):

Sensor electronics mounting block type »G« with sensor rod cable type »J« and sensor rod connector type »G«

IP67, 85 °C (185 °F) IP67, IP69K

For stroke lengths < 2540 mm (100 in.): 120 °C (248 °F)

For stroke lengths > 2540 mm (100 in.): 105 °C (221 °F)

Type »G« Type »J«

| L

[ S

—n=
—_—

7

|

Type »G«

Sensor electronics mounting block type »G« with sensor rod cable type »W<« and sensor rod connector type »W«

Joining cable RD5-C is required (separate accessory)

IP67, 105 °C
(221 °F)

IP67, 85 °C (185 °F) IP67, 85 °C (185 °F)

|
I
| Type‘ >>W<<
I

—A—
A

\
Joining cable
RD5-C

Type »G«

Sensor electronics mounting block type »E« with sensor rod cable type »K« and sensor rod connector type »E«

IP67, 85 °C (185 °F)

Type »E«

y

Type >)E<<

1P30, 80 °C (176 °F) IP67/69K, 85 °C (185 °F)

Type »K«

h::q

Fig. 41: Temposonics® RD5 IP and temperature ratings

Mount the sensor as follows:

1. Mount the flange with sensor rod.

2. Mount the sensor electronics housing.

3. Install and the cable between sensor rod and the sensor electronics housing and connect it.
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4.7.1 Installation of RD5 with threaded flange

Fix the sensor rod via threaded flange M18x1.5-6g or %4"-16 UNF-3A.
Note the fastening torque shown in Fig. 42. Lightly oil the thread
before tightening.

| 4
=

Fastening torques:
RD5-C: 65 Nm
RD5-D: 75 Nm
RD5-M: 55 Nm
RD5-T: 65 Nm

Threaded flange »C«/»D« Threaded flange »M«/»T«

Fig. 42: Mounting example of threaded flange »C«/»D«, »M«/>T«

NOTICE

During installation, as the sensor rod is threaded into a cylinder
port, the attached cable must be turned along with the sensor
rod. This will avoid cable twisting that can defeat the cable gland’s
sealing and retention at the end of the rod and lead to possible

—

—

When installing the sensor rod, turn flange and

cable simultaneously in the same direction.

Temposonics®R-Series V EtherNet/IP™
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Installation of a rod-style sensor in a fluid cylinder

The rod-style version has been developed for direct stroke

measurement in a fluid cylinder. Mount the sensor via threaded flange

or a hex nut.

» Mounted on the face of the piston, the position magnet travels
over the rod without touching it and indicates the exact position
through the rod wall — independent of the hydraulic fluid.

» The pressure resistant sensor rod is installed into a bore in the
piston rod.

Hydraulics sealing
There are two ways to seal the flange contact surface (Fig. 43):
1. Sealing via an 0-ring (e.g. 22.4 x 2.65 mm, 25.07 x 2.62 mm) in
a cylinder end cap groove (for threaded flange »C«/»D«)
2.Sealing via an 0-ring 16.4 x 2.2 mm (part no. 560 315) in the
flange undercut.
For threaded flange (34'-16 UNF-3A) »D«/»T«:
0-ring 16.4 x 2.2 mm (0.65 x 0.09 in.) (part no. 560 315)
For threaded flange (M18x1.5-6g) »C«/»M«:
0-ring 15.3 x 2.2 mm (0.60 x 0.09 in.) (part no. 401 133)

In the case of threaded flange M18x1.5-6g provide a screw hole based
on ISO 6149-1 (Fig. 44). See ISO 6149-1 for further information.

For threaded flange For threaded flange For threaded flange
»c«/»D« »D«/»T« »c«/»M«
" N— N
] | 3 B | 3
Sealing via O-ring Sealing via 0-ring Sealing via 0-ring
in cylinder end cap groove in the flange undercut  in the flange undercut

Fig. 43: Possibilities of sealing

« Seat the flange contact surface completely on the cylinder mounting
surface.

» The cylinder manufacturer determines the pressure-resistant gasket
(copper gasket, O-ring, etc.).

* The position magnet should not grind on the sensor rod.

e The piston rod drilling (> @ 13 mm (> @ 0.51 in.)) depends on the
pressure and piston speed.

» Adhere to the information relating to operating pressure.

* Protect the sensor rod against wear.
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4.7.2 Installation of RD5 with pressure fit flange
Notice for metric threaded flanges

Thread d, d, d, d L ) . L Cylinder mounting
(d,xP) +0.1 +0.4 +1° Install the rod using the pressure fit flange. Seal it off by means of
0 0 the O-ring and the back-up ring. Block the pressure fit flange using a

Bl . shoulder screw (Fig. 45). For details of the pressure fit flange »S« see
M18x1.5 9 213 245 198 24 285 2 26 19 Fig. 46. Also note the mounting examples in Fig. 48 and Fig. 49.
RD5-X-M
M18x1.5 30 >13 245 198 24 285 2 26 15°
o o 5 28]
S\ - (02) :
A g/ \\ Ra3.2 ‘ _|@4,(Gauging) (20083)
\Z .
SO sz o]
_ / ‘ /_fl 25
‘ / (0.1)
\
0d,(Reference) _A@
Thread (d, x P) T BoTre
20
This dimension applies when - - 27 H7
Pitch diameter tap drill cannot pass through (0.39) / a (1.07)
entire boss. l
Controlling design dimensions are in millimeters % i 15
Fig. 44: Notice for metric threaded flange M18x1.5-6g based on DIN ISO 6149-1

For side cable entry: @ 10...20 (@ 0.39...0.79)
bore for cable to electronics housing

For bottom cable entry: @ 13...17 (4 0.51... 0.67)
bore to push single wires through

Fig. 45: Example of mounting detail: Shoulder screw 8-M6 (1SO 7379) with internal hexago

44
©.17)

4
> ] 147
;E 059

26.9 +0.03
(1.06 +0.001)
229

0

Fig. 46: Pressure fit flange »S« details

Note for cylinder installation:

* The position magnet should not grind on the sensor rod.

* The piston rod drilling (= @ 13 mm (= @ 0.51 in.)) depends on the
pressure and piston speed.

» Adhere to the information relating to operating pressure.

 Protect the sensor rod against wear.

Controlling design dimensions are in millimeters and measurements in () are in inches
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4.7.3 Installation of RD5 sensor electronics housing

Mount the sensor electronics housing with 2 or 4 x M6x45 (1SO 4762)
screws via the mounting block. Note the fastening torque of 6 Nm (Fig.
47). Position the sensor electronics housing so that there is sufficient
space for the connection to the sensor rod and to the control unit.

The sensor electronics mounting blocks »G« and »S« have a side
connection, while the sensor electronics mounting blocks »B« und

»E« have a bottom connection (Fig. 48 & Fig. 49). The »B« or »E«
mounting blocks are secured and sealed over a borehole where the
sensor rod cable is routed.

Sensor electronics housing with compact mounting block

2 x M6x45 (IS0 4762)
SCrews

| Fastening torque:

h 6 Nm

OH
@(-

Sensor electronics housing with classic mounting block

—

4 x M6x45 (1SO 4762)
SCrews

Fastening torque:

6 Nm

7

ﬁ@
g

“
1

[

[

Fig. 47: Mounting of RD5 sensor electronics housing

—

Fig. 48: RD5 with bottom connection
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Fig. 49: RD5 with side connection

4.7.4 Installation the RD5 sensor rod cables

There are three different cable types on the sensor rod:

* Type »W« has separate wires for the smallest space installations.
Since the separate wires have no electrical shielding, they must
be mounted in an appropriately shielded environment, such as a
hydraulic cylinder end cap or other metal enclosure. Without such
protection, electromagnetic interference can affect the performance
of the sensor.

» Type »K« has a small bending radius that allows for tight space
installations.

 Type »J« offers high temperature capability (up to 120 °C) and
robust EMC protection. This allows for long cable runs between the
sensor rod and the sensor electronics.

Installing the sensor rod cable/separate wires should always observe
the minimum allowed bending radius (Fig. 50) and follow industry
guidelines for maintaining sufficient distances from EMC noise
sources, e.g. power cables, motor cables, variable frequency drives,
relays, etc.

Image Type Advantage

« Single wires allows small
bend radius

* For short distances up to
50 cm

* PUR cable with min. bend
»K« | radius of 24 mm
* For distances upto 1.15m

¢ FEP cable with min. bend
radius of 57 mm

* For great distances up to
20m

»W«

»J «

Fig. 50: Sensor rod cables
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4.7.5 Connecting the sensor rod to the sensor electronics Installation of the M12 square panel mount connector (type »W«)
There are four different connector options for use on the sensor rod The M12 square panel mount connector is installed in a cylinder end
cable: cap (Fig. 52). The connector consists of the contact carrier (black
 Type »G« is an M12 connector for side connection to the sensor plastic part) and the metal flange.

electronics with the compact mounting block.

Type »S« is an M16 connector for side connection to the sensor
electronics with the classic mounting block.

Type »E« is a compact inline flat connector for bottom connection to El

the sensor electronics with the compact or classic mounting block. g
Type »W« is an M12 square panel mount connector. This connector S

requires the RD5-C joining cable to complete the connection T
to the sensor electronics with the compact mounting block for
side connection. The installation of the M12 square panel mount e =1 g
connector is described below.

Connect the sensor rod connector to the mating connector on the

sensor electronics mounting block (Fig. 51). Fig. 52: M12 square panel mount connector installed in a cylinder

Connecting sensor rod connectors »G«, »S« and RD5-C to sensor electronics
mounting biockwith'sldeiconnection To install this connector, follow these steps:

* Before installing the connector, separate the contact carrier from the
metal flange. Press the locking levers and pull the contact carrier
out of the metal flange.

« Carefully route the contact carrier through the borehole in the
cylinder wall. Ensure that the separate wires are not guided along
sharp or pointed edges.

* Insert the contact carrier in the desired position into the metal
flange until it snaps into place. The dimensions for attaching the
metal flange to the cylinder are shown in Fig. 53.

Connecting sensor rod connector »E« to sensor electronics mounting block * Lubricate the connector’s O-ring and secure the metal flange down
with bottom connection with 4 x M3 screws.

 Use the RD5-C joining cable to connect the M12 square panel
mount connector to the sensor electronics mounting block. See

f L] section 4.7.7 for ordering the RD5-C joining cable.
ICH 017
67

= =
20
(7.9)

M3 (4x)

20
79

Fig. 51: Connecting sensor rod connector to sensor electronics housing

Fig. 53: Panel cut-out dimensions for the type »W« M12 square panel mount connector

Controlling design dimensions are in millimeters and measurements in () are in inches
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4.7.6 Replacing sensor rod or sensor electronics

The RD5 offers you the option of ordering the sensor rod or sensor
electronics separately and connecting them to already installed sensor
electronics or a sensor rod. Install the replacement components as
described in sections 4.7.1, 4.7.2, and 4.7.3. Connect the replacement
components to the already installed component using the cable on
the sensor rod. As soon as you switch on the power supply, the

two components will communicate with each other, so you do not
need to adjust any further settings. If you have made changes to

the previously installed sensor, such as adjusting the resolution or
measuring direction, make sure that these are also adjusted on the
newly installed component. The order code for a separate sensor rod
or sensor electronics is shown below.

Order code of RD5-R (sensor rod only)
13 14 15 16

oooDE e EEEEE.
HEN 1 [ B £

[afsemsormosel |
E@@ Detached sensor electronics

o [somsorcomponens

|E| Sensor rod assembly with cable and connector

@ Threaded flange M18x1.5-6g (A/F 46)
@ Threaded flange %4'-16 UNF-3A (A/F 46)
| M| Threaded flange M18x1.5-6g (A/F 25)
|E| Pressure fit flange @ 26.9 mm f6
Threaded flange 34'-16 UNF-3A (A/F 25)

n ensor rod cable type and length
13 | x| x| x| x | FEP cable, length in centimeters (range

0007...2000 cm). See historical available*, or
select length from: 0020, 0030, 0080, 0300,
0500, 1000, 1500 or 2000 cm.

| K || X || X || X || X | PUR cable, length in centimeters (range
0007...0115 cm). See historical available*, or
select length from: 0020, 0030 or 0080 cm.

|w || X || X || X || X |6 single wires, length in centimeters (range
0007...0050 cm). Select length from: 0007,
0010, 0015, 0020, 0030, 0040 or 0050 cm.

* Historical lengths available:

0007 cm 0023cm 0040cm 0115cm

0010cm 0025 cm 0060 cm

0017cm 0035cm 0100 cm

Non-standard lengths for cable/wires are available; must be encoded
in 1 cm increments and within the specified range

Temposonics®R-Series V EtherNet/IP™
Operation Manual

n Sensor rod connector type

E Flat connector (maximum cable length on the sensor rod: 50 cm)
@ M12 connector (only for sensor rod cable type »J» and »K«)

E M16 connector (only for sensor rod cable type »J» and »K«)

@ M12 square panel mount connector (only for sensor rod cable
type »W«)
Requires RD5-C joining cable (ordered separately)

n Stroke length

X[ X | X || X | M| Flange »S«: 0025...2540 mm
Flange »C«, »De, »M, »T«: 0025...5080 mm

Ordering steps

Stroke length (mm)

25... 500 mm 5 mm
500... 750 mm 10 mm
750...1000 mm 25 mm

1000...2500 mm 50 mm
2500...5080 mm 100 mm

| X || x| x | x| u| Flange »S«: 001.0...100.0 in.
Flange »C, »D<, »Ms, »T«: 001.0...200.0 in.

Ordering steps

Stroke length (in.)

1... 20in. 0.2 in.
20... 30in. 0.4 in.
30... 40in. 1.01n.
40...100 in. 2.01n.
100...200 in. 4.0in.

Non-standard stroke lengths are available;
must be encoded in 5 mm/0.1 in. increments

If you need the RD5-R as a replacement for the RD5-K, compare the
order information [El - [l . See the order example on the following
page.
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As shown in the example below, to order the appropriate RD5-R rod,
use “RD5R” for the first 4 characters and repeat the same RD5-K
characters from positions 5-16 to complete a new RD5-R model
number in the RD5-R positions 5-16 for the rod only.

Order example:

Previously ordered RD5-K sensor:

14 15 18 19 20 21 22 24 25 26 27

o) o s o] (6] (] oTo o]ul[e] (0] (0]5 6] (1] [ul2]0]1]
el o Jof o] i Ji] k|

Replacement rod suitable for RD5-K sensor

6 7 8§ 9 10 M 12 13 14 15 16
|J||0||0||3||0|%|1||0||0||0||U|
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Order code of RD5-E (sensor electronics only)

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
(Riofs|[e][ |[o] |[ofs] |[1][uf2]o]1]
o Jofo] o ] e Ji] o

o fsemormotel
E@E Detached sensor electronics

b [sensorcomporens |

Sensor electronics assembly with mounting block and mating

Temposonics®R-Series V EtherNet/IP™
Operation Manual

The hanging 6 conductor flat connector »E« used on the RD5-E

is not compatible with the RD4 and RDV models that use two flat
connectors (2 & 4 conductors). When converting from the RD4/
RDV (with bottom connection) to the RD5, both the sensor rod and
the sensor electronics have to be changed at the same time.

n Sensor electronics mounting block with mating connector

Classic mounting block with bottom connection and flat mating
connector (only for sensor rod connector type »E«)

Compact mounting block with bottom connection and flat mating
connector (only for sensor rod connector type »E«)

@ Compact mounting block with side M12 mating connector
(only for sensor rod connector type »G« and »W«)

Classic mounting block with side M16 mating connector
(only for sensor rod connector type »S«)

n Number of magnets

|Z||Z| 01...02 position(s) (1...2 magnet(s))

ﬂ Connection type
@E@ 2x M12 female connectors (D-coded),

1x M8 male connector

@E 2x M12 female connectors (D-coded),

1xM12 male connector (A-coded)

flsystem
|I| Standard

0|
@@@m EtherNet/IP™, position and velocity
(1

...2 magnet(s))

NOTICE

¢ Specify number of magnets for your application and order the
magnets separately.

* The number of magnets is limited by the stroke length.
The minimum allowed distance between magnets (i.e. front face
of one to the front face of the next one) is 75 mm (3 in.).

* Use magnets of the same type for multi-position measurement.
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As shown in the example below, to order the appropriate RD5-E
electronics, use “RD5E” for the first 4 characters and repeat the same
RD5-K characters from positions 17-27 to complete a new RD5-E
model number in the RD5-E positions 515 for the electronics only.

Order example:
Previously ordered RD5-K sensor:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
w05 (] (¢] [ oTo s 0] (6] []o o o]y
o Jofe] o o] 1

21 22 24 25 26 27

0][1][o 5||6|E|U||2||0||1|

12 13 14 15

7 8 9
][+ (05 6][+][ul2 01
I BN I R

][0
oEn
o]
|

1 2 3 4
Sensor electronics and mounting block IEIE"E‘ IE
replacement suitable for RD5-K sensor n “
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4.7.7 Order code of Temposonics® RD5-C (joining cable)

The RD5-C joining cable is required when the sensor rod connector is
the M12 square panel mount connector »W«. For ordering the joining
cable, use the RD5-C model number configurator below.

1 2 3 4 5 6 7 8 9 10 11
IRIIDIISII@IIJII L Jlem]

o [semsormosel
E@E Detached sensor electronics

b [Semsorcomponent

| © | Joining cable (M12 to M12)

o
IIHZHZ”Z”E FEP cable, length in centimeters

(range 0050...2000 cm)
Standard lengths are: 0050, 0100, 0300, 0500,
1000, 1500, 2000 cm

Non-standard lengths for the joining cable are available; must be
encoded in 1 cm increments and within the specified range

n Unit of measure

@@ Length in centimeters

¢ Only use the RD5-C joining cable when using the M12 square
panel mount connector »W-«,

¢ Use only one RD5-C joining cable between the sensor rod and the
sensor electronics.
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4.8 Installation and design of Temposonics® RDV

RDV with bottom cable entry, example: Connector D56 (connector outlet)
24.7 7.7
(0.97) 0.3 qQ
/ P
Al ¢
{ OO
]
! S
L] ki
= o7 NEY
(00.75) ®ls
026.2
(@ 1.03)
58 45
(2.28) (1.77)
[ 1 [ ]
Recommendation: 7_,

Use M6x45 (IS0 4762) screws
Fastening torque: 6 Nm

RDV with side cable entry, example: Connector D58 (connector outlet)

Al
o o
~
o of
- IS
&= | e
47 |77]%2,6>
097) (03) %
17 58 50 45
(0.67) (2.28) (1.97) (1.77)
45
(1.77)

DfE,

918
©0.71)

23
(09)

45

.77

23

Recommendation:—V

Use M6x45 (IS0 4762) screws

Fastening torque: 6 Nm

Controlling design dimensions are in millimeters and measurements in () are in inches

Fig. 54: Temposonics’ RDV sensor electronics housing
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Threaded flange »C« & »D« (for hottom or side cable entry)

Temposonics®R-Series V EtherNet/IP™
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PUR cable:

@6 (00.24)

Bending radius:

> 24 (> 0.94)

Cable length (bottom cable entry):
65/170/230/350

(2.6/6.7/9.1/13.8)

PUR cable:
@6 (00.24)
Bending radius: Null zone Stroke length Dead zone
> 24 (>0.94) 32 51 25...5080 63.5/66*
Cable length (bottom cable entry): (1.26) (2.01) (1...200) (2.5/2.6)
65/170/230/350 "~
(2.6/6.7/9.1/13.8) J—nFa6 =
Cable length (side cable entry): By 2
250/400/600 | irir 1 <+
(9.8/15.7/23.6) J { | o8&
\ B
Cable for Cable for 45 — Threaded flange »C«: M18x1.5-6¢
bottom cable entry side cable entry (0.18) Threaded flange »D«: %"-16 UNF-3A
* Stroke length > 5000 mm (196.9 in.)
Threaded flange »M« (for bottom or side cable entry)
PUR cable:
@6 (0 0.24)
Bending radius: Null zone Stroke length Dead zone
>24 (>0.94) 32 51 ) 25...5080 63.5/66*
Cable length (bottom cable entry): (1.26) (2.01) (1...200) (2.5/2.6™)
65/170/230/350 26.9 25
(2.6/6.7/9.1/13.8) (1.1) (A/F 24 0.98)] =
Cable length (side cable entry): 3 =2
250/400/600 | ] & <+
(9.8/15.7/23.6) ~—Jf | Tt ¥ S3
\ B
Cable for Cable for 4.5 Threaded flange »M«: M18x1.5-6g
bottom cable entry  side cable entry (0.18)
* Stroke length > 5000 mm (196.9 in.)
Threaded flange »T« (for bottom or side cable entry)
PUR cable: T &
@6 (0 0.24) 7
Bending radius: Null zone Stroke length Dead zone
>24 (>0.94) 32 51 25...5080 63.5/66*
Cable length (bottom cable entry): (1.26) (2.01) (1...200) (2.5/2.6)
65/170/230/350 26.9
(2.6/6.7/9.1/13.8) (1.1) [ AF23 =5
Cable length (side cable entry): e o 5o
250/400/600 N +1 [11] -
(9.8/15.7/23.6) | L =2
Cable for Cable for 45 25 Threaded flange »T«: %"-16 UNF-3A Sa
bottom cable entry  side cable entry (0.18)  (0.98)

* Stroke length > 5000 mm (196.9 in.)

Pressure fit flange »S« (for bottom or side cable entry)

Dead zone
63.5

Stroke length
25...2540

Cable length (side cable entry): f
250/400/600

(9.8/15.7/23.6) I

Cable for Cable for

bottom cable entry side cable entry

0.18)

Controlling design dimensions are in millimeters and measurements in () are in inches

(1...100) (2.5)

_+-
_+-

310+0.13
(@ 0.39 + 0.01)

Fig. 55: Temposonics® RDV flanges
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Installation of a rod-style sensor in a fluid cylinder

NOTICE The rod-style version has been developed for direct stroke
Note for installation respectively measurement in a fluid cylinder. Mount the sensor via threaded flange
for replacement of RDV or a hex nut.

The serial numbers (S/N) of cable
and sensor electronics housing must
match, so that the position
measurement is correct.

* Mounted on the face of the piston, the position magnet travels
over the rod without touching it and indicates the exact position
through the rod wall — independent of the hydraulic fluid.

» The pressure resistant sensor rod is installed into a bore in the
piston rod.

Hydraulics sealing
There are two ways to seal the flange contact (Fig. 57):
1.Sealing via an 0-ring (e.g. 22.4 x 2.65 mm, 25.07 x 2.62 mm) in a
cylinder end cap groove (for threaded flange »C«/»D«)
2.Sealing via an 0-ring 16.4 x 2.2 mm (part no. 560 315) in the
flange undercut.
For threaded flange (34'-16 UNF-3A) »D«/»T«: 0-ring 16.4 x 2.2 mm
(0.65 x 0.09 in.) (part no. 560 315)
For threaded flange (M18x1.5-69) »C«/»M«: O-ring 15.3 x 2.2 mm
(0.60 x 0.09 in.) (part no. 401 133)

S/N: 70019012

Serial number
example

In the case of threaded flange M18x1.5-6g provide a screw hole based
on IS0 6149-1 (Fig. 58). See IS0 6149-1 for further information.

For threaded flange For threaded flange For threaded flange
»c«/»D« »D«/»T« »c«/»M«

—~—

- -

i

Mount the sensor as follows:
1. Mount the flange with sensor rod
2.Mount the sensor electronics housing
3. Connect the cable between flange and the sensor
electronics housing Sealing via O-ring Sealing via O-ring Sealing via O-ring

in cylinder end cap groove in the flange undercut  in the flange undercut

The steps mentioned above are explained in the following sections.

Fig. 57: Possibilities of sealing

4.8.1 Installation of RDV with threaded flange « Seat the flange contact surface completely on the cylinder mounting
surface.
Fix the sensor rod via threaded flange M18x1.5-6g or 34"-16 UNF-3A. » The cylinder manufacturer determines the pressure-resistant gasket
Note the fastening torque shown in Fig. 56. Lightly oil the thread (copper gasket, O-ring, etc.).
before tightening. » The position magnet should not grind on the sensor rod.
* The piston rod drilling (> @ 13 mm (> @ 0.51 in.)) depends on the
pressure and piston speed.
Jl ﬂ » Adhere to the information relating to operating pressure.

* Protect the sensor rod against wear.

| - li*u

Fastening torques:
RDV-C: 65 Nm
RDV-D: 75 Nm
RDV-M: 55 Nm
RDV-T: 65 Nm

Threaded flange »C«/»D« Threaded flange »M«/»T«

Fig. 56: Mounting example of threaded flange »C«/»D«, »M«/» T«
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Notice for metric threaded flanges

Thread d, d d d L L L L Z
(d,xP) +0.1 404 +1°
0 0
RDV-C
M18x1.5 55 >13 245 198 24 285 2 26 15°
RDV-M
M18x1.5 30 >13 245 198 24 285 2 26 15°
(A0ITA] g1 ad
v 5 2
A c\//%/ \ Ra3.2 N J @d,(Gauging)
O ‘EF\' —
/ ‘ | 7|
&7 |
Q‘o? ‘
d,(Reference)
Thread (d, x P)

This dimension applies when
tap drill cannot pass through
entire boss.

Pitch diameter

Controlling design dimensions are in millimeters

Fig. 58: Notice for metric threaded flange M18x1.5-6g based on DIN ISO 6149-1

Controlling design dimensions are in millimeters and measurements in () are in inches
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4.8.2 Installation of RDV with pressure fit flange

Cylinder mounting

Install the rod using the pressure fit flange. Seal it off by means of
the 0-ring and the back-up ring. Block the pressure fit flange using a
shoulder screw (Fig. 59). For details of the pressure fit flange »S« see
Fig. 60. Also note the mounting examples in Fig. 61 and Fig. 62.

5 32
02 s
(0.8)
N U o
/ (0.1)
W77 x
20 it
(0.79) )
| / e (1.?7)
% |

For side cable entry: @ 10...20 (@ 0.39...0.79)
bore for cable to electronics housing

For bottom cable entry: @ 13...17 (4 0.51... 0.67)
bore to push single wires through

Fig. 59: Example of mounting detail: Shoulder screw 8-M6 (IS0 7379) with internal hexagon

10 5.8 44
047 7|(0.23) 0.17)
- ) \\ VAN
/ T \ 12.7
i \ = — “ (05)
! g S - // +
' N/ 2o a25(] 14.7 3
45°_/ S\ G229 g © s (05'8)
@09 T
7.1
0.28
45 0%
0.2)
447
(1.76)

Fig. 60: Pressure fit flange »S« details

Note for cylinder installation:

* The position magnet should not grind on the sensor rod.

« The piston rod drilling (= @ 13 mm (= @ 0.51 in.)) depends on the
pressure and piston speed.

» Adhere to the information relating to operating pressure.

* Protect the sensor rod against wear.
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4.8.3 Installation of RDV’s sensor electronics housing

The following section explains the connection of an RDV sensor with
bottom cable entry (Fig. 61) and side cable entry (Fig. 62) based on
RDV-S. The sensor electronics housing of RDV sensors with threaded
flange are mounted in the same way.

Sensor electronics housing with bottom cable entry

Connect the rod via the connector to the sensor electronics housing.
Mount the sensor electronics housing so that you can lead the cables
below the bottom of the housing. Thus the sensor system including
the connection cables is fully encapsulated and protected against
external disturbances (Fig. 61). Note the bending radius of the cable
if you run the cable between sensor electronics housing and rod (see
Fig. 55).

Included in delivery:
—0-ring 21.9 x 2.6 (part no. 560 705)
| Back-up ring (part no. 560 629)

e — : , A

Non-magnetic
material

&

Fig. 61: Mounting example of pressure fit flange »S« and sensor electronics housing with
bottom cable entry

Sensor electronics housing with side cable entry

Connect the rod via the cable to the sensor electronics housing on the
side. Encapsulate the sensor system including the connection cables
(Fig. 62). Note the bending radius of the cable if you run the cable
between sensor electronics housing and rod (see Fig. 62).

—0-ring 21.9 x 2.6 (part no. 560 705)
| Back-up ring (part no. 560 629)

Non-magnetic
material

Fig. 62: Mounting example of pressure fit flange »S« and sensor electronics housing with
side cable entry

Controlling design dimensions are in millimeters and measurements in () are in inches

NOTICE

To fulfill the requirements of EMC standards for emission and

immunity the following points are necessary:

¢ The sensor electronics housing has to be connected to machine
ground (Fig. 95).

* The cable between the sensor and the electronics must be
integrated into a metallic housing.

Connect the flange to the sensor electronics housing via the molex
connectors for bottom cable entry respectively via the 6 pin cable for
side cable entry.

The connection cable between the sensor rod and sensor electronics
at the side cable entry has the following properties:

Material: PUR jacket; black

Features: Highly flexible, mostly oil &
flame resistant

Cable @: 5.9 mm (0.23in.)

Cross section: 3 x 2 x 0.14 mm?
Bending radius: 4 x D

(fixed installation)

Operating temperature:

-40...+80 °C (-40...+176 °F)

Note these properties when installing the sensor.

4.8.4 Mounting of sensor electronics housing

Mount the sensor electronics housing with 4 x M6x45 (IS0 4762)
screws via the mounting block. Note the fastening torque of 6 Nm.

4 x M6x45 (1SO 4762) screws
Fastening torque: 6 Nm

Mounting block

Fig. 63: Mounting of RDV sensor electronics housing (example of bottom cable entry)
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4.9 Magnet installation
Typical use of magnets
Benefits

» Rotationally symmetrical
magnetic field

Magnet Typical sensors
Ring magnets Rod model

O (RH5, RM5, RF5,

RFV, RD5, RDV)
U-magnets Profile & » Height tolerances can be
rod models compensated, because the
n (RP5, RH5, RM5, magnet can be lifted off
RF5, RFV, RD5, RDV)
Block magnets Profile & ¢ Height tolerances can be
' rod models compensated, because the

(RP5, RH5, RM5, magnet can be lifted off
RF5, RFV, RD5, RDV)

Magnet sliders Profile models * The magnet is guided by
(RP5) the profile

i ¢ The distance between the

magnet and the waveguide
Fig. 64: Typical use of magnets

is strictly defined
» Easy coupling via the
ball joint

Mounting ring magnets, U-magnets & block magnets

Install the magnet using non-magnetic material for mounting

device, screws, spacers etc.. The magnet must not grind on

the sensor rod. Alignment errors are compensated via the air gap.

* Permissible surface pressure: Max. 40 N/mm? (only for ring
magnets and U-magnets)

 Fastening torque for M4 screws: 1 Nm; use washers, if necessary

¢ Minimum distance between position magnet and any magnetic
material has to be 15 mm (0.6 in.) (Fig. 67)

* |f no other option exists and magnetic material is used,
observe the specified dimensions (Fig. 67)

NOTICE

* Mount ring magnets and U-magnets concentrically.

* Mount block magnets centrically over the sensor rod or the sensor
profile.

* The maximum permissible air gap must not be exceeded (Fig. 65/
Fig. 66). Take care to mount the primary sensor axis in parallel to
the magnet path in order to avoid damage to the carriage, magnet
and sensor rod/sensor profile.
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Concentric mounting
of U-magnet 9

t
Part no. 251 416-2:
1.75 +1 (0.07 £0.04)

© U-magnet

9 Non-magnetic mounting plate

Fig. 65: Mounting of U-magnet (part no. 251 416-2)

Centered mounting
of block magnet

Block magnet K 9
M4

Air gap: 3 +2
(0.12 £0.08)

Block magnet L
M4

© Block magnet

9 Non-magnetic mounting plate

Fig. 66: Mounting of block magnet K (part no. 251 298-2) and block magnet L
(part no. 403 448)

Magnet mounting with magnetic material

When using magnetic material the dimensions of Fig. 67 must

be observed.

A.If the position magnet aligns with the drilled piston rod

B.If the position magnet is set further into the drilled piston rod,
install another non-magnetic spacer (e.g. part no. 400 633) above
the magnet.

0

Controlling design dimensions are in millimeters and measurements in () are in inches

@ Null zone, depends on sensor model

9 Distance between position magnet and any magnetic material
(=15 mm (> 0.6 in.))

(3) Non-magnetic spacer (> 5 mm (2 0.2 in.)) -
Recommendation: 8 mm (0.31 in.)

Fig. 67: Installation with magnetic material
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Rod sensors with stroke lengths = 1 meter (3.3 ft.)

Support horizontally installed rod sensors with a stroke length of

1 meter and more (3.3 ft.) mechanically. Without using a support, the
sensor rod bends over and the rod and the position magnet may be
damaged. A false measurement result is also possible. Longer rods
require evenly distributed mechanical support over the entire length
(e.g. part no. 561 481). Use an U-magnet (Fig. 68) for measurement.

U-magnet

Sensor rod

O i
~~ Non-magnetic fixing clip

Fig. 68: Example of sensor support with the fixing clip (part no. 561 481)

Start- and end positions of the position magnets

Consider the start and end positions of the position magnets during
the installation. To ensure that the entire stroke length is electrically
usable, the position magnet must be mechanically mounted as follows.

RP5 with magnet slider “S”, “N”, “V”, “G”

Sensor electronics housing
~—Reference edge of mounting

Start position End position
12 (0.47) 82/87* (3.23/3.43%)

* Stroke length > 5000 mm (196.9 in.)

RP5 with U-magnet

Sensor electronics housing
~—Reference edge of mounting

Start position End position
28 (1 1) 66/71* (2.6/2.8%)

* Stroke length > 5000 mm (196.9 in.)

RP5 with block magnet

Sensor electronics housing
-—Reference edge of mounting
Start pnsmon End position

25.5 (1 68.5/73.5* (2.7/2.9%)

h D

* Stroke length > 5000 mm (196.9 in.)

Fig. 69: Start- and end positions of magnets for RP5

Controlling design dimensions are in millimeters and measurements in () are in inches

RH5 with ring magnet/U-magnet

Sensor electronics housing

Reference edge of mounting

Start position End position
51 (2.01)

63.5/66* (2.5/2.6™)

L

RH5 with block magnet

* Stroke length > 5000 mm (196.9 in.)

Sensor electronics housing
~—Reference edge of mounting

Start position End position
485 (1.91)

A -

66/68.5* (2.6/2.7)

L

* Stroke length > 5000 mm (196.9 in.)

Fig. 70: Start- and end positions of magnets for RH5

RM5 with ring magnet/U-magnet

Sensor electronics housing
~——Reference edge of mounting

Slart position End position

(2.01) 63.5/66* (2.5/2.6™)

* Stroke length > 5000 mm (196.9 in.)

RMS5 with block magnet

Sensor electronics housing
~—Reference edge of mounting

Start position End position
485 (1.91)

— A h

66/68.5* (2.6/2.7*)

* Stroke length > 5000 mm (196.9 in.)

Fig. 71: Start- and end positions of magnets for RM5
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RF5-B with ring magnet/U-magnet

Sensor electronics housing
~—Reference edge of mounting

Start position End position
61 (2.4) See table

e —t—

-

RF5-B with block magnet

Sensor electronics housing
~—Reference edge of mounting

Start position
58.5(2.3)

End position
See table

’

Stroke length

Up to 7620 mm
(300in.)

Up to 10,000 mm
(393.7'in.)

Up to 15,000 mm
(590.55 in.)

Up to 20,000 mm
(787 in.)

Tolerance of total length Dead zone

+5mm (0.20 in.)

+10 mm (0.39 in.)

94 mm (3.7 in.)

100 mm (3.94 in.)

+15 mm (0.59 in.) 120 mm (4.72 in.)

+20 mm (0.79in.) 140 mm (5.51 in.)
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RFV-B with ring magnet/U-magnet

Sensor electronics housing
~—Reference edge of mounting

Start position
61(2.4)

End position
See table

RFV-M/S with ring magnet/U-magnet

Sensor electronics housing
Reference edge of mounting

Start position
51 (2.01)

[ J——

End position
See table

Stroke length

=

Tolerance of total length Dead zone

Up to 7620 mm +8 mm (0.31 in.)/
(300 in.) -5 mm (0.2 in.)

Up to 10,000 mm  +15 mm (0.59 in.)/
(393.7in.) -15mm (0.59 in.)
Upto 15,000 mm  +15 mm (0.59 in.)/
(590.55 in.) -30 mm (1.18 in.)
Up to 20,000 mm  +15 mm (0.59 in.)/
(787 in.) -45 mm (1.77 in.)

94 mm (3.7 in.)
100 mm (3.94 in.)
120 mm (4.72 in.)

140 mm (5.51 in.)

Fig. 72: Start- and end positions of magnets for RF5

Controlling design dimensions are in millimeters and measurements in () are in inches
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RFV-B with block magnet

Sensor electronics housing
~—Reference edge of mounting

Start position
58.5(2.3)

=2

End position
See table

e

RFV-M/S with block magnet

Sensor electronics housing
Reference edge of mounting

Start position End position
48.5(1.91) See table

Stroke length Tolerance of total length Dead zone

?S%Boi;_?zo o J:g mm 5831":”))/ 94 mm (3.7 in.)
@z smmosein)  100mm@%4in)
?5%5?51555320 o i;?, m §??§ m/ 120 mm (4.721n.)
Uplomoomn 5 mm 69 140 s )

Fig. 74: Start- and end positions of magnets RFV with block magnets

RD5-K/R-S with ring magnet/U-magnet
Reference edge of mounting

Start position End position

21.4(0.84) 63.5 (2.5)
RD5-K/R-M/T with ring magnet/U-magnet
Reference edge of mounting
Start position End position

51 (2.01) 63.5/66* (2.5/2.6*)

———

* Stroke length > 5000 mm (196.9 in.)

RD5-K/R-C/D with ring magnet/U-magnet

Reference edge of mounting

Start position End position
51 (2.01) 63.5/66* (2.5/2.6%)

—

* Stroke length > 5000 mm (196.9in.)

Fig. 75: Start- and end positions of magnets for RD5 with ring- and U-magnets

RD5-K/R-S with block magnet

Reference edge of mounting

Start position End position
18.9 (0.84) 66 (2.6)

A A |

RD5-K/R-M/T with block magnet
~—Reference edge of mounting

Start position End position
48.5(1.91) 66/68.5* (2.6/2.7*)

A A

* Stroke length > 5000 mm (196.9 in.)

RD5-K/R-C/D with block magnet
~—Reference edge of mounting

Start position End position
48.5 (1.91) 66/68.5* (2.6/2.7*)

A A

* Stroke length > 5000 mm (196.9 in.)

Fig. 76: Start- and end positions of magnets for RD5 with block magnet

Controlling design dimensions are in millimeters and measurements in () are in inches
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RDV-S with ring magnet/U-magnet
Reference edge of mounting

Start position
21.4 (0.84)

End position
63.5 (2.5)

RDV-M/T with ring magnet/U-magnet

~—Reference edge of mounting

Start position
51 (2.01)

End position
63.5/66 (2.5/2.6)

* Stroke length > 5000 mm (196.9 in.)
RDV-C/D with ring magnet/U-magnet

Reference edge of mounting

Start position End position
51 (2.01) 63.5/66* (2.5/2.6*)

* Stroke length > 5000 mm (196.9 in.)

Fig. 77: Start- and end positions of magnets RDV with ring- and U-magnets

RDV-S with block magnet

~—Reference edge of mounting

Start position End position
18.9 (0.84) 66 (2.6)
A
RDV-M/T with block magnet
Reference edge of mounting
Start position End position

48.5 (1.91) 66/68.5* (2.6/2.7*)

=

* Stroke length > 5000 mm (196.9 in.)

RDV-C/D with block magnet
Reference edge of mounting

Start position End position
48.5 (1.91) 66/68.5* (2.6/2.7%)

* Stroke length > 5000 mm (196.9 in.)

Fig. 78: Start- and end positions of magnets RDV with block magnets

Controlling design dimensions are in millimeters and measurements in () are in inches
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On all sensors, the areas left and right of the active stroke length are
provided for null and dead zone. These zones should not be used for
measurement, however the active stroke length can be exceeded.
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Multi-position measurement

The minimum distance between the magnets is 75 mm (3 in.).

RP5 with U-magnets

[

RP5 with magnet sliders

[

RP5 with block magnets

L

RH5/RF5/RFV with ring magnets/U-magnets
>75(>3)

A~

I fo——1

RH5/RF5/RFV with block magnets

~L

\
]

g

RM5 with ring magnets/U-magnets

T b—

—L

ED

RD5/RDV with ring magnets/U-magnets

>75(23)
il “ =
\

RD5/RDV with block magnets

Fig. 80: Minimum distance for multi-position measurement (RD5, RDV)

Use magnets of the same type for multi-position measurement.

Do not fall below the minimum distance between the magnets of

75 mm (3 in.) for multi-position measurement. Contact Temposonics
if you need a magnet distance < 75 mm (3 in.).

Fig. 79: Minimum distance for multi-position measurement (RH5, RP5, RF5, RFV, RM5)

Controlling design dimensions are in millimeters and measurements in () are in inches

1541



4.10 Alignment of the magnet with the option
“Internal linearization”

The internal linearization offers improved linearity of the sensor. The
option must be specified in the order code of the sensor. The internal
linearization is set for the sensor during production. A sensor with in-
ternal linearization is delivered with the magnet with which the sensor
was squared during production. In order to achieve the best possible
result, Temposonics recommends to operate the sensor with the sup-
plied magnet.

For the internal linearization, the following magnets can be used:
 Ring magnet 0D33 (part no. 253 620), for RH5, RM5 and RDV only
* U-magnet 0D33 (part no. 254 226)

* Ring magnet 0D25.4 (part no. 253 621), for RH5, RM5 and RDV only

* Magnet slider S (part no. 252 182), for RP5 only
» Magnet slider N (part no. 252 183), for RP5 only
» Magnet slider V (part no. 252 184), for RP5 only
» Magnet slider G (part no. 253 421), for RP5 only

The ring magnet and U-magnet will be marked for the internal lineariza-
tion. During the installation, the magnets have to be aligned to the sen-
sor electronics housing or the flange of the RDV (see Fig. 81, Fig. 82,
Fig. 83, Fig. 84 and Fig. 85).

For RH5 EtherNet/IP™ sensors with ring magnet/U-magnet applies:

* [nstall the magnet until the marking on the magnet points to the sen-
sor electronics housing.

* The marking on the magnet points to the same direction as the
elongated status LED in the lid of the sensor electronics housing.

Fig. 81: Magnet alignment of ring magnet for RH5 EtherNet/IP™ with internal linearization
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For RP5 EtherNet/IP™ sensors with U-magnet applies:

* |nstall the magnet until the marking on the magnet points to the
sensor electronics housing.

* The marking on the magnet points to the same direction as the
elongated status LED in the lid of the sensor electronics housing.

Fig. 82: Magnet alignment of U-magnet for RP5 EtherNet/IP™ with internal linearization

For RP5 EtherNet/IP™ sensors with magnet slider applies:

« (1) Install the magnet sliders “S”, “N” and “G” until the additional
hole in the magnet points towards the sensor electronics housing.

« (2 Install the magnet slider “V” until the joint points to the end of
the profile.

Additional borehole

Fig. 83: Magnet alignment of magnet slider for RP5 EtherNet/IP™ with internal linearization
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For RDV EtherNet/IP™ sensors with ring magnet/U-magnet applies:

* |nstall the magnet so that the marking on the magnet faces the
sensor flange.

» The marking on the magnet points in the same direction as the
marking on the sensor flange.

Fig. 84: Magnet alignment of ring magnet for RDV EtherNet/IP™ with internal linearization
using the example of a »S« flange

For RM5 EtherNet/IP™ sensors with ring magnet/U-magnet applies:

* |nstall the magnet so that the marking on the magnet faces the
super shield housing.

 The line on the magnet points in the same direction as the marking
on the super shield housing.

Marking

Fig. 85: Magnet alignment of ring magnet for RM5 EtherNet/IP™ with internal linearization

The internal linearization of the sensor is carried out under the
following conditions:
¢ Supply voltage +24 VDC = 0.5
¢ (Operating time > 30 min
* No shock and no vibration
* Eccentricity of the position magnet to central axis
of the sensor < 0.1 mm

The generated linearization might deviate from the linearity toleran-
ces regarding different environmental conditions. In addition, the
use of a different position magnet or more position magnets may
cause differences.
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4.11 Replacement of base unit
4.11.1 Replacement of base unit on the RH5/RFV/RF5 model

The base unit of the sensor model RH5 (RH5-B) is replaceable as
shown in Fig. 86 and Fig. 87 for the sensor designs »M«, »S« and
»T«. The sensor can be replaced without interrupting the hydraulic
circuit. This also applies to the RFV-B/RF5-B sensor, which is installed
in the optional HD, HL and HP sensor rod.

Tube with inner sensor element

Sensor electronics housing

1. Loosen the screws.

3 x socket head screw
M4x59 (A/F 2.5)

Fig. 86: Replacement of the base unit (e.g. RH5 sensor), part 1
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3. Insert the new base unit.
Mount the ground lug on a screw.
Tighten the screws.

Fig. 87: Replacement of the base unit (e.g. RH5 sensor), part 2

NOTICE

» When replacing the base unit, make sure that no humidity enters
the sensor tube. This may damage the sensor.

¢ Secure the base unit screws, e.g. using Loctite 243, before
reinstalling.

« |f the R-Series V replaces a predecessor model of the R-Series,
the plastic tube in the sensor rod must be removed.

* Make sure the O-ring (part no. 562 003) is correctly fitted between
the flange and the base unit.

¢ The O-ring is secured with an adhesive strip. Remove the adhesive
strip before tightening before reinstalling the base unit (see
illustration “Remove adhesive strips”).

VAl

Remove the transport cap at the end of the flexible sensor element be-
fore installing an RH5-B-F (Fig. 67). Slowly push the flexible sensor
element into the sensor rod so that the air inside the rod can escape.
Observe the minimum bending radius of 100 mm and the instructions
for handling and installing an RF5 in chapter 4.5.

=

Fig. 88: Remove adhesive strips

Fig. 89: Remove the transport cap from the RH5-B-F before installation
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4.11.2 Replacement of hase unit on the RM5 model

A base unit RM5-B is installed in the super shield housing of the
v RMS5 (Fig. 90). The base unit can be replaced without
interrupting the hydraulic circuit.

Fig. 90: Base unit in the super shield housing of the RM5

1. Loosen the pressure screws of the cable glands.

Loosen only the
pressure screws
(marked gray)

2. Loosen the screws in the cover of the super shield housing.

2 x socket head screw
M4x10 (A/F 3)

socket head screw
M4x15 (A/F 3)

3. Pull the cover off the super shield housing.

While doing so, push the cables through the cable glands.

/=

Fig. 91: Replacement of the base unit on model RM5, part 1

4. Disconnect the connectors from the base unit inside the
super shield housing.

Fig. 92: Replacement of the base unit on model RM5, part 2

Continued on next page
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7. Insert the new base unit.
Screw the base unit tight.

10. Carefully pull the excess cables out of the super shield
housing. Tighten the pressure screw (marked gray) of the
cable glands until the sealing insert and pressure screw are at

Secure the screws of the base unit before re-installing,
e.g. with Loctite 243.

the same height.
Secure the cable glands before reassembly, e.g. with

Fastening torque Loctite 243.

Fastening torque
max. 4.5 Nm

Fig. 94: Replacement of the base unit on model RM5, part 4

When replacing the base unit, make sure that no humidity enters the
sensor tube. This may damage the sensor.

9. Place the lid on the super shield housing.
Screw the lid tight.
Secure the screws of the lid before reassembly,
e.g. with Loctite 243.

Fastening torque
1.4 Nm

Fig. 93: Replacement of the base unit on model RMS, part 3
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4.12 Electrical connection

Placement of installation and cabling have decisive influence on the
sensor‘s electromagnetic compatibility (EMC). Hence correct installa-
tion of this active electronic system and the EMC of the entire system
must be ensured by using suitable metal connectors, shielded cables
and grounding. Overvoltages or faulty connections can damage its

electronics despite protection against wrong polarity. mcff; vaagas)”ew
Fastening torque 1.4 Nm

Select cable lug

(provided by customer)
suitable for M4 screw

1.Do not mount the sensors in the area of strong magnetic or
electric noise fields.

2. Never connect/disconnect the sensor when voltage is applied.

Instructions for connection Fig. 96: Installation example for grounding of RM5 sensor
¢ Use low-resistant twisted pair and shielded cables. Connect
the shield to ground externally via the controller equipment.
» Keep control and signal cables separate from power cables and Secure the socket head screw before reassembly, e.g. with
sufficiently far away from motor cables, frequency inverters, Loctite 243.
valve lines, relays, etc..
* Use only connectors with metal housing and connect the shielding
to the connector housing.
» Keep the connection surface at both shielding ends as large
as possible. Connect the cable clamps to function as a ground.
» Keep all non-shielded leads as short as possible.
 Keep the earth connection as short as possible with a large
cross section. Avoid ground loops.
» With potential differences between machine and electronics earth
connections, no compensating currents are allowed to flow across
the cable shielding.
Recommendation:
Install potential compensating leads with large cross section,
or use cables with separate double shielding, and connect only
one end of the shield.
* Use only stabilized power supplies in compliance with the
specified electrical ratings.

Grounding of profile and rod sensors

Connect the sensor electronics housing to machine ground. Ground
R-Series V sensors via ground lug as shown in Fig. 95. Note the in-
stallation example for grounding an RM5 sensor in Fig. 96. In addition
you can ground the sensor types RH5, RM5, RF5 and RFV via thread.

Fig. 95: Grounding via ground lug on the example of an RM5 sensor (left)/RH5 sensor
(right)
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Connector wiring

Connect the sensor directly to the control system, indicator or other

evaluating systems as follows:

Power supply

Fig. 99: Location of connections

Port 1 - Signal

M12 female connector
(D-coded)

@
®0®
®,

View on sensor

Port 2 - Signal

M12 female connector
(D-coded)

®
@0®
D

View on sensor

Power supply
M8 male connector

0©
20

View on sensor

Pin

Function

—

X (+)

X

X (+)

S lw |

Pin

X

X

(
TX (<)
)

Function

—

X (+)

Port 1 - Signal

M12 female connector
(D-coded)

@
®0®
®

View on sensor

Port 2 - Signal

M12 female connector
(D-coded)

®
@0®
D

View on sensor

Power supply

M12 male connector
(A-coded)

1
e O
3

View on sensor
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Pin

Function

—

X (+)

X

X (+)

—

S lw |

Pin

(
x(-)
)

X

X

Function

—

X (+)

X

X (+)

—

Sl

Pin

v}

X

(
x(-)
)

Function

+12...30 VDC (20 %)

Not connected

DC Ground (0 V)

Al w (N

Not connected

X

X (+)

Sl

Pin

(
T (-)
(-)

X

v}

Function
+12...30 VDC (20 %)

Not connected

DC Ground (0 V)

S lw |

Not connected

Fig. 97: Connector wiring D56
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M12 female connector

(D-coded) Pin  Function
1 Tx (+)
@
@0O®@ 2 Rx (+)
®, 3 Tx()
View on sensor 4 RX (=)
M12 female connector . .
(D-coded) Pin  Function
1 Tx (+)
®
@0® 2 Rx (+)
© 3 Tx(-)
View on sensor 4 RX (=)
Cable Color Function
BN +12...30 VDC (£20 %)
WH  Not connected
BU  DC Ground (0 V)
BK  Not connected

Fig. 100: Connector wiring MXX
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4.13 Frequently ordered accessories for Temposonics® RP5 — Additional options see Accessories Catalog [J 551444

Position magnets

42 15.2
43 57(2.24) 14 14639 02;‘4 (1.65) (0.6)
(1.69) 49 (1.93) 0.55 (1.69) 1(0.94)) \ 20
' R—— % (0.79 \
T . — A o
= - ;
L = | ! 1 M5 ‘ M5
40 (1.57 ———
40 (1.57) (1.57) 40 (1.57) 20 (157)
Magnet slider S, Magnet slider V, Magnet slider N Magnet slider G,
joint at top joint at front longer ball-joint arm backlash free
Part no. 252182 Part no. 252184 Part no. 252183 Part no. 253421
Material: GRP, magnet hard ferrite Material: GRP, magnet hard ferrite Material: GRP, magnet hard ferrite Material: GRP, magnet hard ferrite
Weight: Approx. 35 ¢ Weight: Approx. 35 ¢ Weight: Approx. 35 g Weight: Approx. 25 ¢
Operating temperature: Operating temperature: Operating temperature: Operating temperature:
-40...485 °C (-40...+185 °F) -40...485 °C (-40...+185 °F) -40...+85 °C (-40...+185 °F) -40...+85 °C (-40...+185 °F)
Position magnets Mounting accessories
043 33(1.3) 4 holes M5 thread
(@0.17) N 195 (077) @53(0021) 28(1.1)  9(0.35)
— g P —
o &) = @ T F N~
e L ATy L C Iz
< —Fea | L s | 3
E— (0.51) § 68 (2.68)
- 8 +2 (0.31 £0.08) ) = Mounting clamp width:
Distance to sensor element 14.6 (0.57)
U-magnet 0D33 Block magnet L Mounting clamp T-nut

Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 ¢

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...4120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 254226

Part no. 403 448

Material: Plastic carrier with neodymium
magnet

Weight: Approx. 20 g

Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...475 °C (-40...+167 °F)

This magnet may influence the sensor
performance specifications for some
applications.

Controlling design dimensions are in millimeters and measurements in () are in inches

Part no. 400 802
Material: Stainless steel (AISI 304)

1631

Part no. 401 602

Fastening torque for M5 screw: 4.5 Nm
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4.14 Frequently ordered accessories for Temposonics® RH5 — Additional options see Accessories Catalog [ ] 551444

Position magnets

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+120 °C (-40...+248 °F)
Marked version for sensors with inter-
nal linearization: Part no. 254226

Position magnet

043 33(1.3)
(@ 0.17‘) 195 (0.77)
o - -oflg ﬂf\
g3 @8‘ 1 S’/T
°-g :
| = |13

(051)
8 +2 (0.31 £0.08)

Distance to sensor element

Block magnet L
Part no. 403 448

Material; Plastic carrier with neodymium
magnet

Weight: Approx. 20 g

Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+75 °C (-40...+167 °F)

This magnet may influence the sensor
performance specifications for some
applications.

Ring magnet 0D33
Part no. 201 542-2

Material: PA ferrite GF20

Weight: Approx. 14 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...4120 °C (-40...+248 °F)

Marked version for sensors with inter-

nal linearization: Part no. 253620

Magnet spacer

Magnet spacer
Part no. 400 633

Material: Aluminum

Weight: Approx. 5 g

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm

(00.53) Eﬂ
(0.31)

Ring magnet 0D25.4
Part no. 400 533

Material: PA ferrite

Weight: Approx. 10 ¢

Surface pressure: Max. 40 N/mm?
Operating temperature:
-40...+120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253 621

0-rings

0153 ‘

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

(@0.78)

Ring magnet
Part no. 402 316

Material: PA ferrite coated
Weight: Approx. 13 g

Surface pressure: Max. 20 N/mm?
Operating temperature:
-40...+100 °C (-40...+212 °F)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

0-ring

(9 0.09)

0-ring for threaded flange
M22x1.5-6g
Part no. 561 337

Material: FPM

Durometer: 75 Shore A
Operating temperature:
-20...+200 °C (-6...+392 °F)

Mounting accessories

M18x1.5-6g
/'\

Hex jam nut M18x1.5-6g
Part no. 500 018

AJF 27

Material: Steel, zinc plated

%'-16 UNF-3A 11
w (0.43)

Hex jam nut 34"-16 UNF-3A
Part no. 500 015

A/F 28

Material: Steel, zinc plated

1641

Controlling design dimensions are in millimeters and measurements in () are in inches

—o0{2% 716 (0.63
oy foefe—ne 10 (0:69)

e @
l} ®§ 4?/
" Lp32@0.13)

M3 fastening screws (6x)

12 (0.47)
20 (0.79)

D 9|

1§

K 132(0.13)
4 - x T

\‘9_‘1'_“) T

Fixing clip

Part no. 561 481

Application: Used to secure sensor
rods (@ 10 mm (@ 0.39 in.)) when
using an U-magnet or block magnet
Material: Brass, non-magnetic
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4.15 Frequently ordered accessories for Temposonics® RM5 — Additional options see Accessories Catalog [ ] 551444

Position magnets

@32.8

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 254 226

Position magnet
743 33(1.3)
(@ 0.17‘) 195(077)
= o ofla -\
= > 92
=} | S
| ‘ = 13
51
8 +2 (0.31 £0.08) (0:51)

Distance to sensor element

Block magnet L
Part no. 403 448

Material: Plastic carrier with neodymium
magnet

Weight: Approx. 20 g

Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...475 °C (-40...+167 °F)

This magnet may influence the sensor
performance specifications for some
applications.

Ring magnet 0D33
Part no. 201 542-2

Material: PA ferrite GF20

Weight: Approx. 14 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

—40...+120 °C (—40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253620

Magnet spacer

Magnet spacer
Part no. 400 633

Material: Aluminum

Weight: Approx. 5 ¢

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm

0305 !
0254 |
) @1.2)
0135 7.9 7198
(9 0.53) ./ : 76
(0.31) (90.78) —H03;

Ring magnet 0D25.4
Part no. 400 533

Material: PA ferrite

Weight: Approx. 10 g

Surface pressure: Max. 40 N/mm?
Operating temperature:
-40...+120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253 621

0-rings

9153 |

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

Ring magnet
Part no. 402 316

Material: PA ferrite coated
Weight: Approx. 13 g

Surface pressure: Max. 20 N/mm?
Operating temperature:
-40...+100 °C (-40...+212 °F)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

Mounting accessories

M18x1.5-6g
/'\

Hex jam nut M18x1.5-6g
Part no. 500 018

AJF 27

Material: Steel, zinc plated

Controlling design dimensions are in millimeters and measurements in () are in inches

%'-16 UNF-3A 11

AJF 28
1
|

Hex jam nut 34"-16 UNF-3A
Part no. 500 015

Material: Steel, zinc plated

5
60 (2.36 Sls

l; T © O
@ @
- L@32@0.13)

M3 fastening screws (6x)

o7 [32(0.13)
et

ho s !

Fixing clip

Part no. 561 481

Application: Used to secure sensor
rods (@ 10 mm (@ 0.39 in.)) when
using an U-magnet or block magnet
Material: Brass, non-magnetic

1651
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4.16 Frequently ordered accessories for Temposonics® RF5 — Additional options see Accessories Catalog [ ] 551444

Position magnets

@328

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+120 °C (-40...+248 °F)

(@1.18)

Ring magnet 0D60
Part no. MT0162

Material: AICuMgPb,

magnets compound-filled

Weight: Approx. 90 g

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+75 °C (-40...+167 °F)

2305 ‘

(00.78)

Ring magnet
Part no. 402 316

Material: PA ferrite coated
Weight: Approx. 13 g
Surface pressure: Max. 20 N/mm?
Operating temperature:
-40...4100 °C (-40...+212 °F)

7.6

(03)

U-magnet 0D63.5
Part no. 201 553

Material: PA 66-GF30,

magnets compound-filled

Weight: Approx. 26 g

Surface pressure: 20 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...475 °C (-40...+167 °F)

0-rings

015.3 !

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

Mounting accessories

M18x1.5-6g

@

A/F27

Hex jam nut M18x1.5-6g
Part no. 500 018

Material: Steel, zinc plated

%'-16 UNF-3A "
|

(0.43)

Hex jam nut 34"-16 UNF-3A
Part no. 500 015

A/F 28

Material: Steel, zinc plated

Mounting accessories

=
~

&

Threaded flange M18x1.5-6g
Part no. 404 874

Material: Stainless steel 1.4305
(AISI 303)

Order O-rings separately:

0-ring 15x2: Part no. 560 853
0-ring 15.3x2.2: Part no. 401 133

=
~

&

Threaded flange %"-16 UNF-3A
Part no. 404 875

Material: Stainless steel 1.4305
(AISI 303)

Order O-rings separately:

0-ring 15x2: Part no. 560 853
0-ring 16.4x2.2: Part no. 560 315

Controlling design dimensions are in millimeters and measurements in () are in inches

166 |
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g

Sensor rod with threaded flange
with flat-face (M18x1.5-6g)

and 0-ring

HD [length mm: XXXX] M

HD [length in.: XXX.X] U

Pressure rod @: 12.7 mm (0.5 in.)
Length: 100...7500 mm (4...295in.)
Operating pressure: 350 bar (5076 psi)
Material flange:

Stainless steel 1.4305 (AISI 303)
Material rod:

Stainless steel 1.4301 (AISI 304)

g

Sensor rod with threaded flange
with flat-face (34"-16 UNF-3A)
and 0-ring

HL [length mm: XXXX] M

HL [length in.: XXX.X] U

Pressure rod @: 12.7 mm (0.5 in.)
Length: 100...7500 mm (4...295in.)
Operating pressure: 350 bar (5076 psi)
Material flange:

Stainless steel 1.4305 (AISI 303)
Material rod:

Stainless steel 1.4301 (AISI 304)

g

Sensor rod with threaded flange
with raised-face (34"-16 UNF-3A)
and 0-ring

HP [length mm: XXXX] M

HP [length in.: XXX.X] U

Pressure rod @: 12.7 mm (0.5 in.)
Length: 100...7500 mm (4...295 in.)
Operating pressure: 350 bar (5076 psi)
Material flange:

Stainless steel 1.4305 (AISI 303)
Material rod:

Stainless steel 1.4301 (AISI 304)

1671

Profile with flange
HFP [length mm: XXXXX] M
HFP [length in.: XXXX.X] U

Length: Max. 20,000 mm (max. 787 in.)
Ingress protection: IP30
Material: Aluminum
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4.17 Frequently ordered accessories for Temposonics® RFV — Additional options see Accessories Catalog [ ] 551444

Position magnets

@328

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+120 °C (-40...+248 °F)

(@1.18)

Ring magnet 0D60
Part no. MT0162

Material: AICuMgPb,

magnets compound-filled

Weight: Approx. 90 g

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+75 °C (-40...+167 °F)

2305 ‘

(9 0.78)
Ring magnet
Part no. 402 316

Material: PA ferrite coated
Weight: Approx. 13 g

7.6

(03)

Surface pressure: Max. 20 N/mm?

Operating temperature:
-40...4100 °C (-40...+212 °F)

U-magnet 0D63.5
Part no. 201 553

Material: PA 66-GF30,

magnets compound-filled

Weight: Approx. 26 g

Surface pressure: 20 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...475 °C (-40...+167 °F)

0-rings

015.3 !

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

Mounting accessories

M18x1.5-6g
/'\

Hex jam nut M18x1.5-6g
Part no. 500 018

A/F27

Material: Steel, zinc plated

8.7
0.34)

%'-16 UNF-3A "
|

(0.43)

Hex jam nut 34"-16 UNF-3A
Part no. 500 015

A/F 28

Material: Steel, zinc plated

Mounting accessories

Threaded flange M18x1.5-6g
Part no. 404 874

Material: Stainless steel 1.4305
(AISI 303)

Order O-rings separately:

0-ring 15x2: Part no. 560 853
0-ring 15.3x2.2: Part no. 401 133

Threaded flange 34"-16 UNF-3A
Part no. 404 875

Material: Stainless steel 1.4305
(AISI 303)

Order O-rings separately:

0-ring 15x2: Part no. 560 853
0-ring 16.4x2.2: Part no. 560 315

Controlling design dimensions are in millimeters and measurements in () are in inches

Adapter plate
Part no. 255198

Adapter plate for mounting an

RFV-B as replacement for an RF-C.
Order the RFV-B with the addition

HO03

1681


https://www.temposonics.com/literature/551444_en
https://www.temposonics.com/literature/551444_en
https://www.temposonics.com/literature/551444_en

Mounting accessories

Temposonics®R-Series V EtherNet/IP™

Operation Manual

g

Sensor rod with threaded flange
with flat-face (M18x1.5-6g)

and 0-ring

HD [length mm: XXXX] M

HD [length in.: XXX.X] U

Pressure rod @: 12.7 mm (0.5 in.)
Length: 100...7500 mm (4...295in.)
Operating pressure: 350 bar (5076 psi)
Material flange:

Stainless steel 1.4305 (AISI 303)
Material rod:

Stainless steel 1.4301 (AISI 304)

g

Sensor rod with threaded flange
with flat-face (34"-16 UNF-3A)
and 0-ring

HL [length mm: XXXX] M

HL [length in.: XXX.X] U

Pressure rod @: 12.7 mm (0.5 in.)
Length: 100...7500 mm (4...295in.)
Operating pressure: 350 bar (5076 psi)
Material flange:

Stainless steel 1.4305 (AISI 303)
Material rod:

Stainless steel 1.4301 (AISI 304)

g

Sensor rod with threaded flange
with raised-face (34"-16 UNF-3A)
and 0-ring

HP [length mm: XXXX] M

HP [length in.: XXX.X] U

Pressure rod @: 12.7 mm (0.5 in.)
Length: 100...7500 mm (4...295in.)
Operating pressure: 350 bar (5076 psi)
Material flange:

Stainless steel 1.4305 (AISI 303)
Material rod:

Stainless steel 1.4301 (AISI 304)

1691

Profile with flange
HFP [length mm: XXXXX] M
HFP [length in.: XXXX.X] U

Length: Max. 20,000 mm (max. 787 in.)
Ingress protection: IP30
Material: Aluminum
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4.18 Frequently ordered accessories for Temposonics® RD5 — Additional options see Accessories Catalog [ ] 551444

Position magnets

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+120 °C (-40...+248 °F)

Ring magnet 0D33
Part no. 201 542-2

Material: PA ferrite GF20

Weight: Approx. 14 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...4120 °C (-40...+248 °F)

Ring magnet 0D25.4
Part no. 400 533

Material: PA ferrite

Weight: Approx. 10 ¢

Surface pressure: Max. 40 N/mm?
Operating temperature:
-40...+120 °C (-40...+248 °F)

0174 !

(@069) (‘D ek
0135 NS .
(@0.53) T o

Ring magnet 0D17.4
Part no. 401 032

Material: PA neobond

Weight: Approx. 5 g

Surface pressure: Max. 20 N/mm?
Operating temperature:
-40...+105 °C (-40...+221 °F)

Magnet spacer

Magnet spacer
Part no. 400 633

Material: Aluminum

Weight: Approx. 5 g

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

(0 0.09)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 £5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

@219 |

(@ 0.86) ‘

0267
(@0.1]

0-ring for pressure fit flange @ 26.9 mm
Part no. 560 705

Material: Nitrile rubber
Operating temperature:
-53...4107 °C (-65...+225 °F)

0-rings

Back-up ring for pressure fit flange
@ 26.9 mm
Part no. 560 629

Material: Polymyte
Durometer: 90 Shore A

0-ring for classic mounting block with
bottom entry »B«
Part no. 561 435

Material: FKM

Durometer: 80+ 5 Shore A
Operating temperature:
-15...4200 °C (5...+392 °F)

Controlling design dimensions are in millimeters and measurements in () are in inches

0-ring for compact mounting block with
bottom entry »E«
Part no. 562 405

Material: BUNA

Durometer: 70 Shore A
Operating temperature:
-40...+121 °C (-40...+249,8 °F)

1701

Mounting accessories

M18x1.5-69
/'\

Hex jam nut M18x1.5-6g
Part no. 500 018

A/F 27

Material: Steel, zinc plated
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%'-16 UNF-3A
\

11

A/F 28

Hex jam nut 3%"-16 UNF-3A
Part no. 500 015

Material: Steel, zinc plated

Controlling design dimensions are in millimeters and measurements in () are in inches

(0.4¢

16 (0.63)

l; ? @ ©
- Lp32@o0.13)

M3 fastening screws (6x)
3.2 (0.13)
=

12 (0.47)
20 (0.79)

°
.’ oy
4=
LA
N

Fixing clip
Part no. 561 481

Application: Used to secure sensor
rods (@ 10 mm (@ 0.39 in.)) when
using an U-magnet or block magnet
Material: Brass, non-magnetic

1711
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4.19 Frequently ordered accessories for Temposonics® RDV — Additional options see Accessories Catalog [ ] 551444

Position magnets

U-magnet 0D33
Part no. 251416-2

Material: PA ferrite GF20

Weight: Approx. 11 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...+120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 254 226

Magnet spacer

Magnet spacer
Part no. 400 633

Material: Aluminum

Weight: Approx.5¢g

Surface pressure: Max. 20 N/mm?
Fastening torque for M4 screws: 1 Nm

Ring magnet 0D33
Part no. 201 542-2

Material: PA ferrite GF20

Weight: Approx. 14 g

Surface pressure: Max. 40 N/mm?
Fastening torque for M4 screws: 1 Nm
Operating temperature:

-40...4120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253620

0-rings

(9 0.09)

0-ring for threaded flange
M18x1.5-6g
Part no. 401 133

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...+204 °C (-40...+400 °F)

7.9

(0.31)

Ring magnet 0D25.4
Part no. 400 533

Material: PA ferrite

Weight: Approx. 10 ¢

Surface pressure: Max. 40 N/mm?
Operating temperature:
-40...+120 °C (-40...+248 °F)

Marked version for sensors with inter-
nal linearization: Part no. 253 621

(@ 0.09)

0-ring for threaded flange
%"-16 UNF-3A
Part no. 560 315

Material: Fluoroelastomer
Durometer: 75 +5 Shore A
Operating temperature:
-40...4204 °C (-40...+400 °F)

0174 !

(@069) (‘D ek
0135 NS .
(@0.53) T — o

Ring magnet 0D17.4
Part no. 401 032

Material: PA neobond

Weight: Approx. 5 g

Surface pressure: Max. 20 N/mm?
Operating temperature:
-40...+105 °C (-40...+221 °F)

g21.9 |

(@ 0.86) ‘

026
(@0.1)

0-ring for pressure fit flange @ 26.9 mm
Part no. 560 705

Material: Nitrile rubber
Operating temperature:
-53...4107 °C (-65...+225 °F)

0-rings

Back-up ring for pressure fit flange
0 26.9 mm
Part no. 560 629

Material: Polymyte
Durometer: 90 Shore A

0-ring for classic mounting block with
bottom entry »B«
Part no. 561 435

Material: FKM

Durometer: 80+ 5 Shore A
Operating temperature:
-15...4200 °C (5...+392 °F)

Controlling design dimensions are in millimeters and measurements in () are in inches

Mounting accessories

M18x1.5-6g
/'\

Hex jam nut M18x1.5-6g
Part no. 500 018

A/F27

Material: Steel, zinc plated

1721

3%'-16 UNF-3A 11
w (0.43)

Hex jam nut 34"-16 UNF-3A
Part no. 500 015

A/F 28

Material: Steel, zinc plated
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Mounting accessories

SR
60 (2.36 Slo
e 16(063) &
Te o @
' @3.2(00.13)
M3 fastening screws (6x)
B 3.2 (0.13)
holy
Fixing clip

Part no. 561 481

Application: Used to secure sensor
rods (@ 10 mm (@ 0.39 in.)) when
using an U-magnet or block magnet
Material: Brass, non-magnetic

Controlling design dimensions are in millimeters and measurements in ( ) are in inches
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4.20 Frequently ordered accessories for EtherNet/IP™ output — Additional options see Accessories Catalog [ ] 551444

Cable connectors* — Signal

54
2.12)

716.8
@ 0.67‘)

M12 D-coded male connector
(4 pin), straight
Part no. 370 523

Material: Zinc nickel-plated
Termination: Insulation-displacement
Cable @:6...7.2 mm (0.2...0.28 in.)
Wire: 24 AWG - 22 AWG

Operating temperature:

-25...+85 °C (-13...+185 °F)
Ingress protection: P65 / IP67
(correctly fitted)

Fastening torque: 0.6 Nm

o ©|&
= [S) gl
. 6
16 |(0.24)
(0.63)

M12 connector end cap
Part no. 370 537

Female connectors M12 should be
covered by this protective cap

Material: Brass nickel-plated

Ingress protection: IP67 (correctly fitted)
Fastening torque: 0.39...0.49 Nm

Cable connectors* — Power

M12 A-coded female connector
(4 pin/5 pin), straight
Part no. 370 677

Material: GD-Zn, Ni

Termination: Screw

Contact insert: CuZn

Cable @: 4...8 mm (0.16...0.31in.)
Wire: Max. 1.5 mm?2 (16 AWG)
Operating temperature:

-30...+85 °C (-22...+185 °F)

Ingress protection: IP67 (correctly fitted)
Fastening torque: 0.6 Nm

712
(0 0.47)

M8 female connector (4 pin), straight
Part no. 370 504

Material: CuZn nickel plated
Termination: Solder

Cable @:3.5...5 mm (0.14...0.28 in.)
Wire: 0.25 mm?

Operating temperature:

-40...+85 °C (-40...+185 °F)

Ingress protection: IP67 (correctly fitted)
Fastening torque: 0.5 Nm

Cables

PUR signal cable
Part no. 530 125

Material: PUR jacket; green

Features: Cat 5, highly flexible, halogen
free, suitable for drag chains, mostly oil
& flame resistant

Cable @: 6.5 mm (0.26 in.)

Cross section: 2 x 2 x 0.35 mm?

(22 AWG)

Bending radius: 6 x D (fixed installation)
Operating temperature:

-20...+60 °C (-4...+140 °F)

——

PVC power cable
Part no. 530 108

Material: PVC jacket; gray

Features: Shielded, flexible,

mostly flame resistant

Cable @: 4.9 mm (0.19in.)

Cross section: 3 x 0.34 mm?

Bending radius: 5 x D (fixed installation)
Operating temperature:

-30...+80 °C (-22...+176 °F)

*/ Follow the manufacturer's mounting instructions
Controlling design dimensions are in millimeters and measurements in () are in inches
Color of connectors and cable jacket may change. Color codes for the individual wires and technical properties remain unchanged.

Cable sets

Signal cable with M12 D-coded male
connector (4 pin), straight - M12
D-coded, male connector (4 pin),
straight

Part no. 530 064

Material: PUR jacket; green

Feature: Cat 5¢

Cable length: 5 m (16.4 ft)

Cable @: 6.5 mm (0.26 in.)

Ingress protection: P65, IP67, IP68
(correctly fitted)

Operating temperature:

-30...+70 °C (-22...+158 °F)

1741

Signal cable with M12 D-coded male
connector (4 pin), straight — RJ45
male connector, straight

Part no. 530 065

Material: PUR jacket; green
Feature: Cat 5e

Cable length: 5 m (16.4 ft)

Cable @: 6.5 mm (0.26 in.)

Ingress protection M12 connector:
IP67 (correctly fitted)

Ingress protection RJ45 connector:
IP20 (correctly fitted)

Operating temperature:

-30...+70 °C (-22...+158 °F)


https://www.temposonics.com/literature/551444_en
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Cable sets Programming tools

Power cable with M8 female connector
(4 pin), straight - pigtail

Part no. 530 066 (5 m (16.4 ft.))

Part no. 530 096 (10 m (32.8 ft.))

Part no. 530 093 (15 m (49.2 ft.))

Material: PUR jacket; gray
Feature: Shielded

Cable @: 5 mm (0.2 in.)
Operating temperature:
-40...+90 °C (-40...+194 °F)

Power cable with M12 A-coded female
connector (5 pin), straight — pigtail
Part no. 370 673

Material: PUR jacket; black

Feature: Shielded

Cable length: 5 m (16.4 ft)

Ingress protection: IP67 (correctly fitted)
Operating temperature:

-25...+80 °C (-13...+176 °F)

TempoLink® kit for Temposonics®
R-Series V

Part no. TL-1-0-EM08 (D56)

Part no. TL-1-0-EM12 (D58)

» Connect wirelessly via Wi-Fi enabled
device or via USB with the diagnostic
tool

 Simple connectivity to the sensor
via 24 VDC power line (permissible
cable length: 30 m)

« User friendly interface for mobile
devices and desktop computers

« See data sheet “TempoLink®
smart assistant” (document part no.:
552070) for further information

Color of connectors and cable jacket may change. Color codes for the individual wires and technical properties remain unchanged.

1751
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TempoGate® smart assistant for
Temposonics® R-Series V

Part no. TG-C-0-Dxx

(xx indicates the number of R-Series V
sensors that can be connected (even
numbers only))

¢ OPC UA server for diagnostics of the
R-Series V

* For installation in the control cabinet

* Connection via LAN and Wi-Fi

« See data sheet “TempoGate® smart
assistant” document part no.:
552110) for further information


https://www.temposonics.com/docs/temposonicslibraries/literature/tempolink/data_sheet_tempolink_552070_en.pdf?sfvrsn=48ccb22f_8
https://www.temposonics.com/docs/temposonicslibraries/literature/tempogate/data_sheet_tempogate_552110_en.pdf?sfvrsn=815c67dc_12
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5. Commissioning 5.2 LED status

5.1 Initial start-up A diagnostic display on the lid of the sensor informs about the current
status of the sensor. The R-Series V EtherNet/IP™ is equipped with
The R-Series V EtherNet/IP™ position sensor transmits position and three LEDs:
velocity values via the EtherNet/IP™ output. EtherNet/IP™ was devel- * LED for status indication (condition indicator)
oped by Rockwell Automation and the Open Device-Net Vendor Asso- » LED for activity of the Ethernet connection at port 1 (link activity)
ciation (ODVA) and is a standard for transmissions in Industrial » LED for activity of the Ethernet connection at port 2 (link activity)

Ethernet. The specification and maintenance of EtherNet/IP™ is man-

aged by ODVA. The sensor and the corresponding EDS file are certified EtherNet/IP™ LED status

by the ODVA. Connection indicator

The R-Series V EtherNet/IP™ supports Device Level Ring (DLR). DLR
technology enables the creation of a fault-tolerant network so that reli-
able operation can be achieved in a ring topology.

EtherNet/IP™ typically achieves cycle times of around 10 ms. The
R-Series V EtherNet/IP™ supports the protocol extension CIP-Sync™
(Common Industrial Protocol). This enables synchronization of the de-
vices in the network and therefore shorter cycle times. A master clock
serves as the basis, which synchronizes the network with an accu-
racy of a few nanoseconds. The time offset between communication
partners is determined and taken into account. The data is provided
with an exact time stamp and the time of measurement is triggered for
position detection. The time required for evaluating and transmission —
of the position values can be compensated retrospectively due to the Green Red Information

time stamp of the measurement. ® ON O OFF [P address configured
© Flashing O  OFF  IP address not configured
O OFF © Flashing Duplicate of IP address recognized

dh

Green Red Information

® ON O OFF Connection established
© Flashing ©  OFF  No connection

O OFF @ ON Unrecoverable error

O OFF © Flashing Recoverable error

Fig. 101: LED status display, part 1
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Green Red Information
® ON O OFF LINKactivity on port 1
© Flickers O  OFF Data transfer on port 1

O OFF @ ON Nomagnet/wrong quantity of magnets

Port 2 L/A (OUT)

Green Red Information
® ON O OFF LINKactivity on port 2
© Flickers O  OFF Data transfer on port 2

Fig. 102: LED status display, part2

NOTICE

Observe during commissioning

1. Before initial switch-on, check carefully if the sensor has
been connected correctly.

2. Position the magnet in the measuring range of the sensor
during first commissioning and after replacement of the
magnet.

3.Ensure that the controller, to which the sensor is connected,
does not react in an uncontrolled way.

4.Ensure that the sensor is ready and in operation mode after
switching on. The connection indicator LEDs will show green
for on and red for off.
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5.3 Topologies and hubs

EtherNet/IP™ supports various topologies when building up a network.
Thus, the usage of linear, star, ring and tree topologies are supported.
A hub is integrated in devices like the R-Series V EtherNet/IP™ sen-
sors. With integrated hubs, a power failure will cause a communication
interruption to the subsequent devices. This can be avoided for exam-
ple by extending a line structure to a ring structure.
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6. Programming and configuration

1.Choose an IP address that is not being used on your network or

6.1 IP address configuration subnetwork.
o . . 2. After the IP address is assigned to the sensor, record the IP
An example of configuring a Temposonics® EtherNet/IP™ sensor will address and have it available as you will need it to communicate
be shown using an Allen-Bradley CompactLogix L35E controller and with the sensor.

the RSLogix 5000 software from Rockwell. This example is written
with the understanding that the customer already has an EtherNet/IP™
capable controller and a working EtherNet/IP™ network. The procedure  6.2.3 In the “New Entry” window, enter the MAG ID (see sensor label).

to incorporate a Temposonics® EtherNet/IP™ sensor into a network is Enter an unique IP address you will use for the sensor, record
shown in the following 3 steps. Step 1 describes setting the IP address the IP address and click OK.

of the sensor and step 2 installing the Temposonics® EtherNet/IP™ EDS

file (download at www.temposonics.com). To utilize the EDS file with [ o o )

the add-on profile feature, the RSLogix 5000 software must be version

20 or later. By using the EDS add-on profile, the sensor parameters and Ethemet Address (MAC] [00:03:CA:00:27:11

configuration data are loaded automatically to complete steps 3.1 and
3.2. If not installing the sensor EDS file, or if using an earlier version

IPAddess: | 192 . 168 . 10 . 1|

of the RSLogix 5000 software, chapters 7.3 through 7.5 describe how Hostname: |

to manually load the sensor parameter data. Also, if needed later, the ‘ Description: |

descriptions in step 3.2 can help when reviewing the sensor parameter ’W F— | :J
data and for making any changes.

Fig. 104: Enter MAC ID and unique IP address
6.2 Setting the IP address of the sensor

Each sensor comes from the factory with DHCP mode active and a
unique MAC ID (see sensor label). This allows you to communicate
with the sensor in order to configure the sensor for your network.
Before you can use a sensor on your network you must first assign it
a static, unused IP address on your network. In the following example
we will use Rockwell’s BOOTP/DHCP Server program to assign an IP
address to the sensor.
6.2.1 Open the BOOTP/DHCP Server software.

» The “BOOTP/DHGCP Server” window opens.
6.2.2 To add your sensor to the “Relation List”, click the New button

in the “Relation List” pane.

» The “New Entry” window opens.

[ BOOTP/DHCP Server 23 | | | B |

File Tools Help

Request History

(hrmin:sec) | Type Ethemet Address (MAC) IP Address Hostname

Relation List
| | | |

Ethernet Address (MAC) I Type | |P Address | Hosthame | Description

Status Entries

0of 256 q

Fig. 103: Create new relation listentry
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6.2.4 Verify that your unique IP address and MAG ID appear in the
“Relation List” window. If the relation list window does not
contain both MAC ID and IP address, repeat steps 6.2.2 t0 6.2.4.
Otherwise, continue with step 6.2.5.

BOOTP/DHCP Server 2.3 . (oot

Eile Tools Help

Request History
r L

(hrmin:sec) | Type Ethernet Address [MAC) IP Address Hostname

Relation List

| Enatic DHCP Disble e |
Ethemet Address (MAC) | Type | IP Address
00:03:CA00:27:11 192.168.10.1 N

| Hostname | Description

' Status Entries
1 of 256

Fig. 105: Populatedrelationlist

6.2.5 Apply power to the sensor. The sensor should take around 10 to
15 seconds to begin to broadcast its MAC ID.
6.2.6 Verify that your IP address and MAC ID appear in the “Request

H ”
History” box.
BOOTP/DHCP Server 2.3 ] 1 BN
File Tools Help
Request History
Clear History
[hr:min:sec) | Type Ethemet Address (MAC) IP Address Hostname
130327 DHCP  00:03:CA:00:27:11 192.168.10.1
13:08:27 DHCP  00:03:CA:00:27:11 %
Relation List
New | Deee | Enstle 500TP | Entie D |
| Ethernet Address [MAC) | Type [ IP Address | Hostname | Description
' 00:03:CA:00:27.11 DHCP 132188101
|
Status Entries
Sent 132.168.10.1 to Ethermet address 00:03:CA:00:27:11 1of 256

Fig. 106: Request history shows MAC ID and IP address
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Step 6.2.7 will make your sensors unique IP address static. It will
disable BOOTP and DHCP, and the IP address will be stored in the
EEPROM of the sensor.

6.2.7 Click to select your sensor in the “Relation List” box and click
the disable BOOTP/DHCP button.

6.2.8 The “Status” message at the bottom of the window will read
“Command Successful” if the disable command was successful.
The sensor is now assigned a static IP address. If needed,
repeat step 6.2.7 until the disable command is successful.

Eile Tools Help
Request History
Clear History | i to Ficiion Lit|
(hr:min:sec) | Type Ethernet Address (MAC) IP Address | Hostname
13:38:41 DHCP  00:03:CA:00:27:11 192168101
13:38:41 DHCP  DO:03:CA:00:27:11

Relation List
New | Delete | Enable BOOTP | Enable DHCP | Disable BOOTP/DHCP |

| Ethemet Address (MAC)
00:03:CA:00:27:11

| Type | IP Address | H I D
P 168101

Status Entries ‘

[Disable DHCP] Command successful 1 of 256 ‘

Fig. 107: Sensor shows the static IP address

6.2.9 Exit the BOOT/DHCP Server software. If installing the
Temposonics® EtherNet/IP™ EDS file
(download at www.temposonics.com)
continue with chapter 7.1. To utilize the EDS file, the RSLogix
5000 software must be version 20 or later.
If not installing the sensor EDS file, or if using an earlier version
of the RSLogix 5000 software, the sensor parameter data must
be manually loaded. In that case, continue with steps 2 and 3.
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7. Integration in RSLogix 5000

7.1 Install the Temposonics® EtherNet/IP™ EDS file 7.1.3 The “EDS Wizard” window opens. Click Next. Select “Register
an EDS file(s)” in the “Options” window and click Next (Fig.
The EDS file for the R-Series V EtherNet/IP™ sensor is available at 110).

www.temposonics.com.
It provides full backwards compatibility to the previous generation of
R-Series EtherNet/IP™ sensors.

- Welcome to Rockwell

7.1.1 Open the RSLogix 5000 software interface. @ - Automation’s EDS Wizard
7.1.2 Click the Tools menu and select “EDS Hardware Installation i
Tool”.
The EDS Wizard allows you to:
: % . = - unregister a device.
Cummumcatluns I TDﬂlS WIﬁdm HEEP - - change the graphic images associated with a device.
= 3 E - create an EDS file from an unknown device.
o thl ons.. = - upload EDS file(s) stored in a device.

Security rE
= To continue click Mext

ﬂ Documentation Languages...

Import L
o
Export E
- ; - - 7 Fig. 109: EDSwizardlaunchscreen
4 EDS Hardware Installation Iﬂﬂig
1et IP_EDS N 4
Motion r — -
(et o e v O &=
Custom Tools... Options
What task do you want to complete?
Ef ControlFLASH o R
+ Register an EDS file(s).
B bThis option will add a device(s) to our database.
" . “ . " " Unregister a device.
Fig. 108: Select the “EDS Hardware Installation Tool Thifg'pﬁzfnamue;f:we o Gevice that hias b tsoerad by s EIYS fle o
our database.

" Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

€ Uplnad EDS filefs] from the device.

Thiz option uploads and registers the EDS file(z] stored in the device,

< Back Nedt > Cancel

Fig. 110: Registeran EDS file
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7.1.4 The “Registration” window opens, click Browse and select the 7.1.6 The “Final Task Summary” window opens, click Next.
EDS file provided either with the sensor or downloaded from

the Temposonics website. Click Next. — Aummaﬁm.sE-D-sw_ -

Final Task Summary
This is a review of the task you want to complete.

Registration
Electronic Data Sheet file{s) will be added to your system for use in Rockwell

| [E™ You would like to register the following device.
Automation applications. MTS Linear Encoder

* Register a single file
" Register a directory of EDS files I~ Look it subfolders

Named:
|E:\EthemetIF'\MTS_R-Series_Linear_Encoder_v1_?.eds

* If there is an icon file {ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click Next

Cancel |

Fig. 113: Confirmation of EDS file origin (Temposonics was previously MTS Sensors)

Fig. 111: Enter the path to the EDS file 7.1.7 Click Finish.

7.1.5 If the installation completed successfully, the “EDS File
installation test results” window displays. Click Next.

EDS File Installation Test Results
This test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity,

EHE Installation Test Results
E e’ \ethemetip' mts_r-series_linear_encoder_v1_7 eds

Iy

View file... |

Fig. 114: EDSinstallationcompleted

Fig. 112: Confirmation of path to the EDS file
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7.2 Add sensor to 1/0 configuration using EDS file

7.2.1 After completing the EDS wizard, return to the main window

7.2.2 In the “Select Module Type” window, choose “R-Series
EtherNet/IP” and click Create.

of RSLogix 5000. In the controller organizer sidebar, expand | < e L ——
the 1/0 Configuration tree and right-click your network. Select oo | Mok Dsceveny | o
“NeW MOdu'e" Enter Search Text for Module Type... Clear Filters
Module Type Category Fiters \‘I @ Module Type Vendor Fiters -
0 - MT a— . 3
= Digtal [7]  Parker Hannifin Comporation T
i File Edit View Search Logic Cemmunications Tool B - e -
@ ﬁ E % JID E R ~  Catalog Number Desaription Vendor Category
R-Senies EtherNet/IP MTS Linear Encoder  MTS5 Systems Comoration  Encoder
: —
Offline 0., I RUN p— e
Mo Forces | = oK @
: [T BaT 4 —
Mo Edits g‘. 10 1 of 210 Module Types Found
| 1 r \- [] Clese on Create q-ﬂme -Qnse -Halp
= Controller m i e
7 i r Organizer B x 30| Fig. 116: Createnewmoduletree
=5 Controller MTS_R_Series_Fthernet IP_EDS I
&) Controller Tags 7.2.3 In the “New Module” window, enter a name in the “Name”
----- (53 Controller Fault Handler field, select the IP address radio button and enter the static IP
----- (53 Power-Up Handler address that is assigned to the sensor. Click OK and close the
{53 Tasks “New Module” window.
=58 MainTask
Cﬂ; MainProgram l
..... |:| Unscheduled Programs [ General | Connection | Mok nfo | Configration | Pacoestes | Inkemet Prtocel | Pot Confguraion X
N T Ri-Sedies EthertletIP MTS Linear Encoder
|]'S.I Motion Groups S R
oy |:| Ungrguped Bxes Pasent LocaENE
..[£3 Add-On Instructions Hae Ras Era e Iy e
Diezcription: U Private Netwodk: 1921631
l]E Data T].l'pES- @ IP Addess: 192 . 188 . 10 . 1
. User-Defined Host Nane:
- Strings )
[ Add-On-Defined -
&L Predefined Pobior 14
. Electronic Keying.  Compatible Modude
J:ﬂ, Module-Defined o RN
-.[Z3 Trends
|]B I/0 Configuration
=5 Backplane, CompactLogix System L
----- ﬁl 1768-135E MTS_R_Series_Ethernet IP_EDS Status: Cresting [L ok ][ Cocel | [ Heo |
E' “ 1769-L35E Ethernet Port LocalENB Fig. 117: Confirmthe new module settings
s
.00 CompactB( 8 New Module...
Discowver Mu:udultfsi'..
B Paste Ctrl+V
U | —— Print »

Fig. 115: Add a new module to the RSLogix 5000 10 tree
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7.2.4 Verify that the new sensor is listed in the 1/0 Configuration tree.

EORTlEr ORganoer ~ax|
=55 Controller EIP._Manual w4 _test
& Controller Tags
----- [ Controller Fault Handler
----- 7 Power-Up Handler
B2 Tasks
E% MainTask

Cﬂ; MainProgram
----- 23 Unscheduled Programs
=43 Maotion Groups

=155 Data Types
Cﬁ, User-Defined
Cﬁ, Strings

.9 Add-On-Defined

- Predefined
- Module-Defined

=45 IO Configuration
El@ Backplane, CompactLogix System
..... f0 1769-L35E EIP_Manual_vd_test
-4 1769-135E Ethernet Port LocalEMNE
EIE?E Ethernet
J 1768-135E Ethernet Port LocalEME

.. CompactBus Local h
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7.3 Add sensor to I/0 configuration without using EDS file

Before you begin, you will need the sensors static |P address you
recorded in from step 6.2.7.

7.3.1 Open the RSLogix 5000 software interface.

7.3.2 Open the controllers’ directory tree. Click 1/0 configuration,
then right click your network. Select “New Module”. The “Select
Module” window opens.

7.3.3 In the “Select Module” window, select “Generic Ethernet
Module” and press OK. The “New Module” window opens.

Fig. 118: New module on the network

The Temposonics® (previously MTS Sensors) EtherNet/IP™ sensor is
now added to the network and connected, ready to use.

NOTICE

If the sensor is disconnected, a yellow warning sign (shown below)
will appear over the module icon.

- a5 Ethernet
—‘ 1769-L35E Ethernet Port LocalENB
5 R-Series EtherNet/IP MTS_Sensor_13

r@ RSLogix 5000

File Edit View Search Logic Communications Tools Wind

B|@ | S| &|B[@] o]

Offline 7. T RUN ] Path: [4

No Forces | EOK @

No Edits a = 5’? A A=
ll q | > l\ Fave

&3 Controller MTS

|
1 |& Controller Tags
‘ [Z3 Controller Fault Handler
(3 Power-Up Handler
[ Tasks
-3 Motion Groups
(3 Add-On Instructions
[ Data Types
[Z3 Trends
=-£3 10 Cenfiguration
=-£ Backplane, CompactLogix System
fla 1769-L35€ MTS
-4 1769-L35E Ethernet Port LocalENB
"%m[ ®] New Module... N |
by

7 £ CompactBu

2 Paste
Fig. 119: Add a new module to the RSLogix 5000 10 tree

1794-AENT/A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair M... Allen-Brz

1794-AENT/B 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair M... Allen-Brz

Drivelogix5730 Ether... 10/100 Mbps Ethernet Port on DrivelogiS730 Allen-Brz

ETHERNET-BRIDGE ~ Generic EtherNet/IP CIP Bridge Allen-Brz

ETHERNET-MODULE Generic Ethernet Module Allen-Brg

EtherNet/IP SoftLogS800 EtherNet/IP k Allen-Brz

I PH-PSSCENA/A Ethernet Adapter, Twisted-Pair Media Parker Hi

@ Digital

@ Drives -

‘ o
End. | AddFavorte |

By Category I By Vendor I Favorites ]

[ ok | cConcel | Heb |

Fig. 120: Add a new generic module tree
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7.3.4 In the “New Module” window (Fig. 121) perform step 7.3.4.1
—7.3.4.4 1o configure the new generic ethernet module to the
R-Series V EtherNet/IP™ sensor.

Enter the “Connection Parameters” and “Comm Format” exactly in
the following order in step 7.3.4.1 — 7.3.4.4, otherwise your sensor
may not function properly.

7.3.4.1 In the “Name” field enter the “Sensor Name” as described in
the “I/0 Configuration tree” (it might be beneficial to include
reference to the device ID).

7.3.4.2 In the “Comm Format” field, select the entry “Input Data -
DINT - Run/Program” from the drop down menu

7.3.4.3 In the “Address / Host Name” field, select the IP address
option and enter the static IP address you assigned to the
sensor in chapter 6.2.

7.3.4.4 To set the “Connection Parameters” enter the following
connection parameters field information:

Name Instance field Size field
Input assembly 101 50
Output assembly 100 -
Confguration assembly 10 20

Select the open module properties check box and click OK. The
“Module Properties” window opens.

(142

New Module
Type: ETHERNET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: LocalENB

— Name: |MTS_Sensor

Description: = Instance: Size:
Input 101 50 =] (260
= Output: 100

£ Format: | Input Data - DINT - Run/Progran_ |
Address / Host Name
192 . 168 . 10 1

—| & IPAddress:

" Host Name:

oK | Concel | Hep

V¥ Open Module Properties

Fig. 121: New Module window

7.4 Set Module RPI

Click the “Connection” tab. Set the “Requested Packet Interval” (RPI)
value and press OK. (The default value is 10 milliseconds, but the
sensor is capable of a RPI as low as 2 milliseconds).

[* | Module Properties: LocalENB (ETHERNET-MODULE 1.1) |

General Connection” | Module Info |

Requested Packet Interval (RPI):
I Inhibit Module
™ Major Fault On Controller If Connection Fails While in Run Mode

20=ms  (1.0-3200.0 ms)

Module Fault

o]

Status: Offine Cancel Apply Help

Fig. 122: Module properties window

RPI limitations are:

* 2 ms up to 4800 mm stroke
* 4 ms up to 7620 mm stroke

7.5 Verify Generic Ethernet Module

Verify that the new sensor is listed in the “I/O Configuration tree”.

" e —
& RSLogix 5000

File Edit View Search Logic

Ble|d| & %[%|@| o]

Communications Tools Wind

Offline 0. I RUN —— Path: [4
No Forces = Fg:T q}
No Edits 2| ® 0 ;] b

£-E5 Controller MTS
[& Controller Tags
(3 Controller Fault Handler
[ Power-Up Handler
(3 Tasks
(3 Motion Groups
(23 Add-On Instructions

[ Data Types
(3 Trends
=-£3 10 Configuration
=10 Backplane, CompactLogix System
fa 1769-135€ MTS
= ‘ 1769-L35E Ethernet Port LocalENB
-85 Ethernet
4P 1769-L35E Ethernet Port LocalENB

i | ETHERNET-MODULE MTS_Sensor
81 CompactBus Local

Fig. 123: New generic module has been added to the network
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7.6 Controller tags configuration data

7.6.1 In the “I/O Configuration tree”, click to open the “Controller Tags” directory. The controller tag table displays in the left pane (Fig. 124). The
description column fields will be blank by default.

R ——— L R R e h |
Offline. 1. Faun . Patrc [ AB_ETHIP-11152.168.10.24B ackplan=\0® ~| ﬂ
NoForces | FDK
Mo Edis a; r:AUT j { | kA | I | 14 | <u L I LI
‘L.I 4 | » '\ Favorites ad-On Safety arms imer
)45 Controller MTS Scope: I@MIS :J M Show Al
@ Controlier Tags [ [ Name & ] value ] FoceMask  *]Stie Dala Type Descrption =
& Controller Fault Hondler = MT5_SensarC. T o AB:ETHERNET_MODULE C.O
S Fewer Up Hencler || MI5_SemorCDaa e e Decinal SINTI400)
2 L: e 4 MTS_SenzorC.Datal0) 0 Decimal SINT Data Fomat
: S :2:'_‘;' G[:‘:’p;, N + MT5_SensceC.Daall] 0 Decinal SINT Resaut
e MTS_ Sensor CDaal2] 0 Decinal SINT Messuing Diection m
G5 Trends + MTS Sensce 0 Decimal SINT Mumber of Magnets
=53 Y0 Configuration + MTS_SensceC Datal4] 0 Decimal SINT Velocity Window Size
& B Backplane, CompactLogix System + MTS_Sensce.C.Data[5] 0 Diecimal SINT Mumber of Averages
$ 1765-L35E MTS + MTS_SensorC.Datalb] o Diecimal SINT
[= 4 1769-L35E Ethemet Port LocalENB + MTS_SensorC.Datal7) 0 Decimal SINT
| =& Ethernet + MTS_SersoeC.Datal8] 0 Diecimal SINT
i P 1760-135E Ethernet Port LocalENB + MTS_Sensor.C.Datald) 0 Decimal SINT
- ETHERNET-MODULE MT5_Sensor + MT5_SensorC [] Decimal SINT
&l CompactBus Local 4+ MTS Saneecl Dapal11) 0 Dimrimal SINT
4 |+ |\ Monitor Tags f Edit Tags [ 1 b

|
| Ready | J

Fig. 124: Device control tags

7.6.2 In the “Style” column, change the field data default from hex to decimal.

1851



Temposonics®R-Series V EtherNet/IP™
Operation Manual

7.6.3 Locate Data Byte [0] through [5] In the “Name” column. In the “Description” column, enter the following Data Byte field information.

Name Description Values Description
Data Byte [0] Data format 0 4 bytes signed position, 4 bytes signed velocity (repeats for each magnet)
1 4 bytes signed position (repeats for each magnet)
2 4 bytes signed velocity (repeats for each magnet)
(default value)
First 4 bytes are status. Then repeating for each magnet: 4 bytes signed position, 4 bytes signed velocity.
The 4 status bytes are defined as follows:
* Lower byte (bits 0 —7) = Status
3 » Bit 0 = Magnet missing (0 = magnet not missing, 1 = magnet missing)
» Bit 1 = CPU Watchdog (0 = not triggered, 1 = triggered)
¢ Bits 2 -7 = Not used
* Middle 2 bytes (bits 8 — 23) = Unused
* Upper byte (bits 24 — 31) = Number of magnets found on the sensor
Data Byte [1] Resolution 0 0.001 mm (default value, also the same as value = 1)
1 0.001 mm
2 0.002 mm
5 0.005 mm
10 0.010 mm
20 0.020 mm
50 0.050 mm
100 0.100 mm
200 0.200 mm
500 0.500 mm
Data Byte [2] Measuring direction 0 Forward (values increasing from sensor electronics housing to rod end/profile end) (default value)
1 Reverse (values decreasing from sensor electronics housing to rod end/profile end )
Used to detect missing magnets on the sensor.
If “Value” = 0, the sensor determines the number of magnets present on the sensor at the startup. This number is used as a
Data Byte (3] Number of magnets 0 reference for detecting missing magnets. A missing magnet is displayed in the status (see Data format) and via the LEDs on
the lid of the sensor (“5.2 LED status” on page 76).
Setting of the number of position values for determining the velocity of the position magnet.
Data Byte [4] Velocity window size ~ 1...1000  The larger the number the more accurate the velocity and the slower the sensor reacts to a change in the velocity.
(default value: 1).
Setting the number of position values for calculation the filter of the output value.
Data Byte [5] Number of averages 0...100  The filter is used to smooth the measured position value before output and can be helpful in a noisy environment.

(default value: 1, no filter).
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Fig. 125 illustrates an example of “Controller Tags” information based on the factory default configuration:

ow Help
]' ﬁlkﬂal IE J‘l VI '°;L| --‘Vl.l I |.‘3:c'|::.r..:"a.“.~3.'c : 'I 'J |
AB_ETHIP-1,192.168,10 2%B ackplane\ir | &l
et | 4+ 4] [ ] M
orites A Add-On A Safety L Alarms. 1‘. Bl A TimeriC
Controller Tags - MTS(controller) [ o =]
Scope: |MAMTS v| _ Show. | Showal
Mame L | Vale * | Force Mask * | Style Data Type Descnption s
— MTS5_SensoelC o2} {ees) AB-ETHERNET_MODULE:C:0
+ MTS_SenzorC.Data i | {2aa] |Decimal SINT[400]
= MTS_Sensorl feas) faea) AB-ETHERMET_MODDULE_DIM...
=3 ‘HTS_Sml,Ma fened {.o.] |Decimal DINT[E0]
+ MTS_Sensorl Data[0] 1 Decimal DINT a
+ MTS_Sensor| Dala[1] 3 100827 | Decimal DINT i
4+ MTS5_Sensorl Datal2] 60113 | Decimal DINT u
4 MT5_Sensor| Data[3] 0 Decimal DINT
“+ MT5_Sensorl Datald] 0 Decimal DINT
4+ MT5_Sensorl Data[5] ] Decimal DINT
4+ MTS_SensorlDatafg] i Decimal DINT
+ MTS_Sensorl Data[7] 0 Decimal DINT
B{:i' MTS_Sersor] Dalafg] ol Decimal DINT n ;]
4 [+ |\ Monitor Tags £ Edit Tags / |« nap

Fig. 125: Controller tags

“Controller Tags” information examples based on the factory default configuration are as follows:

¢ Run/ldle Header

Data[0] is always the Run/Idle header. This is not required by the EtherNet/IP™ standard, but it is highly recommended. It can be used by the
end user to determine if the system is in Run or Idle mode.

* Magnet Data

The remaining data is laid out according to the data format selected in the configuration. Fig. 125 shows the position data for magnet 1 in

Data[1], and the velocity for magnet 1 in Data[2].
» Magnet data — Position

The position data for magnet one in this example is 100887. This number multiplied by the resolution (default = 0.001 mm) gives the

position:
Position = 100887 x 0.001 mm = 100.887 mm
» Magnet data — Velocity

The velocity data for magnet one in this example is 60113. The velocity resolution is always 0.001 mm/s.

Velocity = 60113 x 0.001 mm = 60.113 mm/s
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8. Maintenance and troubleshooting

8.1 Error conditions, troubleshooting

See chapter “5. Commissioning” on page 76.

8.2 Maintenance

The sensor is maintenance-free.

8.3 Repair
Repairs of the sensor may be performed only by Temposonics or
a repair facility explicitly authorized by Temposonics. For return see
chapter “2.6 Return” on page 5.

8.4 List of spare parts

No spare parts are available for this sensor.

8.5 Transport and storage

The conditions of transport and storage of the sensor match the
operating conditions mentioned in this document.

9. Removal from service/dismantling

The product contains electronic components and must be disposed
of in accordance with the local regulations.
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10. Technical data

10.1 Technical data of Temposonics® RP5

Interface EtherNet/IP™
Data protocol Encoder CIP device profile with CIP Sync™ and DLR capabilities
Data transmission rate 100 MBit/s (maximum)
Measured value Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 20 magnets
Resolution: Position 1...500 pm (selectable)
Cycle time Stroke length <2000 mm <4800 mm \ <6350 mm

Cycle time 1.0 ms 2.0ms 13.0ms
Linearity deviation® Stroke length <500 mm > 500 mm

Linearity deviation | < +50 ym <0.01 % ES.

Optional internal linearity: Linearity tolerance (applies for the first magnet for multi-position measurement)

Stroke length 25...300 mm 300...600 mm 600...1200 mm

Typical +15 um +20 pym +25um

Maximum £25m +30 uym +50 ym
Repeatability < 20.001 % ES. (minimum 2.5 pm) typical
Hysteresis <4 yum typical

Temperature coefficient <15 ppm/K typical
Operating conditions
Operating temperature -40...+85 °C (-40...+185 °F)

Humidity 90 % relative humidity, no condensation

Ingress protection IP67 (connectors correctly fitted)

Shock test 150 g/11 ms, IEC standard 60068-2-27

Vibration test 30 g/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)
EMC test Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2
The RP5 sensors fulfill the requirements of the EMC directives 2014/30/EU, UKSI 2016 No. 1091 and

TR CU 020/2011.

Magnet movement velocity Magnet slider: Maximum 10 m/s; U-magnet: Any; block magnet: Any

Sensor electronics housing Aluminum (painted), zinc die-cast

Sensor profile Aluminum

RoHS compliance The used materials are compliant with the requirements of EU directive 2011/65/EU and
EU regulation 2015/863 as well as UKSI 2022 No. 622 with amendments

Stroke length 25...6350 mm (1...250 in.)

Mounting position Any

Mounting instruction Please consult the technical drawings on page 16

Connection type 2 x M12 female connectors (5 pin), 1 x M8 male connector (4 pin) or
2 x M12 female connectors (5 pin), 1 x M12 male connector (4 pin)

Operating voltage +12...30 VDC +20 % (9.6...36 VDC); the RP5 sensors must be power supplied via an external Class 2 power
source in accordance with the UL approval

Power consumption Less than 4 W typical

Dielectric strength 500 VDC (DC ground to machine ground)

Polarity protection Up to -36 VDC

Overvoltage protection Up to 36 VDC

3/ With position magnet # 252 182 1891
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10.2 Technical data of Temposonics® RH5

Interface EtherNet/IP™
Data protocol Encoder CIP device profile with CIP Sync™ and DLR capabilities
Data transmission rate 100 MBit/s (maximum)
Measured value Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 20 magnets
Resolution: Position 1...500 pm (selectable)
Cycle time* Stroke length <2000 mm <4800 mm \ <7620 mm
Cycle time 1.0 ms 20ms 13.0ms
Linearity deviations Stroke length <500 mm > 500 mm
Linearity deviation |< 50 ym <0.01 % ES.
Optional internal linearity: Linearity tolerance (Applies for the first magnet for multi-position measurement)
Stroke length 25...300 mm 300...600 mm 600...1200 mm
Typical +15m +20 ym +25m
Maximum +£25pum +30 pm +50 pm
Repeatability < 20.001 % ES. (minimum 2.5 pm) typical
Hysteresis <4 pm typical
Temperature coefficient <15 ppm/K typical
Operating temperature -40...+85 °C (-40...+185 °F)
Humidity 90 % relative humidity, no condensation
Ingress protection IP67 (connectors correctly fitted)
Shock test 150 g/11 ms, IEC standard 60068-2-27
Vibration test 30 ¢/10...2000 Hz, IEC 60068-2-6 (excluding resonant frequencies) /
RH5-J: 15 g/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)
EMC test Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2
The RH5 sensors fulfill the requirements of the EMC directives 2014/30/EU, UKSI 2016 No. 1091 and

TR CU 020/2011.

Operating pressure 350 bar (5,076 psi)/700 bar (10,153 psi) peak (at 10 x 1 min) for sensor rod, RH5-J: 800 bar (11,603 psi)

Magnet movement velocity  Any

Sensor electronics housing  Aluminum (painted), zinc die-cast

Sensor flange Stainless steel 1.4305 (AISI 303)

Sensor rod Stainless steel 1.4306 (AISI 304L)/RH5-J: Stainless steel 1.4301 (AISI 304)

RoHS compliance The used materials are compliant with the requirements of EU directive 2011/65/EU and
EU regulation 2015/863 as well as UKSI 2022 No. 622 with amendments

Stroke length 25...7620 mm (1...300 in.)

Mounting position Any

Mounting instruction Please consult the technical drawings on page 17 and page 18

Technical data “Electrical connection” on page 91

4/ These values refer to a single position measurement
5/ With position magnet # 251 416-2
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Electrical connection

Connection type 2 x M12 female connectors (5 pin), 1 x M12 male connector (4 pin) or
2 x M12 female connectors (5 pin), 1 x M8 male connector (4 pin)

Operating voltage +12...30 VDC 20 % (9.6...36 VDC); the RH5 sensors must be power supplied via an external Class 2 power
source in accordance with the UL approval

Power consumption Less than 4 W typical

Dielectric strength 500 VDC (DC ground to machine ground)

Polarity protection Up to -36 VDC

Overvoltage protection Up to 36 VDC
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10.3 Technical data of Temposonics® RM5

Interface EtherNet/IP™

Data protocol Encoder CIP device profile with CIP Sync™ and DLR capabilities

Data transmission rate 100 MBit/s (maximum)

Measured value Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 20 magnets

Resolution: Position 1...500 pm (selectable)

Cycle time Stroke length <2000 mm <4800 mm \ <7615 mm
Cycle time 1.0 ms 20ms 13.0ms

Linearity deviation® Stroke length <500 mm > 500 mm
Linearity deviation |< 50 ym <0.01 % ES.
Optional internal linearity: Linearity tolerance (applies for the first magnet for multi-position measurement)
Stroke length 25...300 mm 300...600 mm 600...1200 mm
Typical +15m +20 ym +25)m
Maximum +£25pum +30 pm +50 pm

Repeatability < 20.001 % ES. (minimum 2.5 pm) typical

Hysteresis <4 pm typical

Temperature coefficient <15 ppm/K typical

Operating temperature -40...+85 °C (-40...+185 °F)

Humidity 100 % relative humidity, no condensation

Ingress protection IP68 (3 m/180 d)/IP69

Shock test 100 g/6 ms, IEC standard 60068-2-27

Vibration test 10 g/10...2000 Hz, IEC 60068-2-6 (excluding resonant frequencies)

EMC test Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2
The RMS5 sensors fulfill the requirements of the EMC directives 2014/30/EU, UKSI 2016 No. 1091 and

TR CU 020/2011.

Operating pressure 350 bar (5076 psi)/700 bar (10,153 psi) peak (at 10 x 1 min) for sensor rod

Magnet movement velocity ~ Any

Sensor electronics housing  Stainless steel 1.4404 (AISI 316L)

Sensor flange Stainless steel 1.4404 (AISI 316L)

Sensor rod Stainless steel 1.4404 (AISI 316L)

RoHS compliance The used materials are compliant with the requirements of EU directive 2011/65/EU and
EU regulation 2015/863 as well as UKSI 2022 No. 622 with amendments

Stroke length 25...7615 mm (1...299.8 in.)

Mounting position Any

Mounting instruction Please consult the technical drawings on page 20

Connection type 2 x cable with M12 female connector (D-coded), 1 x cable

Operating voltage +12...30 VDC +20 % (9.6...36 VDC); the RM5 sensors must be power supplied via an external Class 2 power
source in accordance with the UL approval

Power consumption Less than 4 W typical

Dielectric strength 500 VDC (DC ground to machine ground)

Polarity protection Up to -36 VDC

Overvoltage protection Up to 36 VDC

6/ With position magnet # 251 416-2 192
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10.4 Technical data of Temposonics® RF5

Interface EtherNet/|IP™

Data protocol Encoder CIP device profile with CIP Sync™ and DLR capabilities

Data transmission rate 100 MBit/s (maximum)

Measured value Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 20 magnets

Resolution: Position 1...500 pm (selectable)

Cycle time? Stroke length | <715 mm | <2000 mm | < 4675 mm [<10,000mm | <20,000 mm
Cycle time 500 ps 1000 pis 2000 ps 4000 pis 8000 pis

Linearity deviation® <20.02 % ES. (minimum £100 pm)

Repeatability < 0.001 % ES. (minimum 2.5 pm) typical

Hysteresis <4 ym typical

Temperature coefficient < 15 ppm/K typical

Operating temperature -40...+85 °C (-40...+185 °F)

Humidity 90 % relative humidity, no condensation

Ingress protection IP68 (3 d/3 m) (connectors and flange correctly fitted)

Shock test 100 g/6 ms, IEC standard 60068-2-27 (when guided in a support pipe, €.g. sensor rod HD/HL/HP)

Vibration test 59/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies) (when guided in a support pipe,
e.g. sensor rod HD/HL/HP)

EMC test Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2
With EMC-compliant installation, the RF5 sensors fulfill the requirements of EMC directives 2014/30/EU,
UKSI 2016 No. 1091 and TR ZU 020/2011.°

Magnet movement velocity  Any

Sensor electronics housing  Aluminum (painted), zinc die-cast

Sensor flange Stainless steel 1.4305 (AISI 303)

Sensor rod Stainless steel conduct with PU coating

RoHS compliance The used materials are compliant with the requirements of EU Directive 2011/65/EU and
EU Regulation 2015/863 as well as UKSI 2022 No. 622 with amendments

Stroke length 150...20,000 mm (6...787 in.)

Mounting position Any

Mounting instruction Please consult the technical drawings on page 22

Connection type 2 x M12 female connectors (5 pin), 1 x M8 male connector (4 pin) or
2 x M12 female connectors (5 pin), 1 x M12 male connector (4 pin)

Operating voltage +12...30 VDC 20 % (9.6...36 VDC); the RF5 sensors must be power supplied via an external Class 2
power source in accordance with the UL approval

Power consumption Less than 4 W typical

Dielectric strength 500 VDC (DC ground to machine ground)

Polarity protection Up to -36 VDC

Overvoltage protection Up to 36 VDC

7/ These values refer to a single position measurement
8/ With position magnet # 251 416-2
9/ The flexible sensor element must be mounted in an appropriately shielded environment
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10.5 Technical data of Temposonics® RFV

Interface EtherNet/IP™
Data protocol Encoder CIP device profile with CIP Sync™ and DLR capabilities
Data transmission rate 100 MBit/s (maximum)
Measured value Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 20 magnets
Resolution: Position 1...500 pm (selectable)
Cycle time Stroke length | <2000 mm | <4675 mm [<10,000mm [ <20,000 mm
Cycle time ‘ 1.0 ms ‘ 2.0ms ‘ 4.0 ms ‘ 8.0 ms
Linearity deviation° < £0.02 % F.S. (minimum +100 pm)
Repeatability <20.001 % ES. (minimum £2.5 pm) typical
Hysteresis < 4 pm typical

Temperature coefficient <15 ppm/K typical
Operating conditions
Operating temperature -40...+85 °C (-40...+185 °F)

Humidity 90 % relative humidity, no condensation

Ingress protection IP30 (1P65 rating only for professional mounted guide pipe and if mating connectors are correctly fitted)
Shock test 100 g/6 ms, IEC standard 60068-2-27

Vibration test 59/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)

EMC test Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2
With EMC-compliant installation, the RFV sensors fulfill the requirements of the EMC directives 2014/30/EU, UKSI
2016 No. 1091 and TR CU 020/2011.

Magnet movement velocity Any

Sensor electronics housing Aluminum (painted), zinc die-cast

Sensor flange Stainless steel 1.4305 (AISI 303)

Sensor rod Stainless steel conduit with PTFE coating

RoHS compliance The used materials are compliant with the requirements of EU directive 2011/65/EU and
EU regulation 2015/863 as well as UKSI 2022 No. 622 with amendments

Stroke length 150...20,000 mm (6...787 in.)

Mounting position Any

Mounting instruction Please consult the technical drawings on page 26

Connection type 2 x M12 female connectors (5 pin), 1 x M8 male connector (4 pin) or
2 x M12 female connectors (5 pin), 1 x M12 male connector (4 pin)

Operating voltage +12...30 VDC +20 % (9.6...36 VDC); the RFV sensors must be power supplied via an external Class 2 power
source in accordance with the UL approval

Power consumption Less than 4 W typical

Dielectric strength 500 VDC (DC ground to machine ground)

Polarity protection Up to -36 VDC

Overvoltage protection Up to 36 VDC

10/ With position magnet # 251 416-2
11/The flexible sensor element must be mounted in an appropriately shielded environment
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10.6 Technical data of Temposonics® RD5

Interface EtherNet/IP™
Data protocol Encoder CIP device profile with CIP Sync™ and DLR capabilities
Data transmission rate 100 MBit/s (maximum)
Measured value Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 2 magnets
Resolution: Position 1...500 pm (selectable)
Cycle time Stroke length <2000 mm <4800 mm \ 5080 mm
Cycle time 1.0ms 2.0 ms 3.0 ms
Linearity deviation 1213 Stroke length <500 mm > 500 mm
Linearity deviation < +50 pm <0.01 % ES.
Repeatability < 0.001 % ES. (minimum 2.5 pm) typical
Hysteresis <4 pm typical
Temperature coefficient < 15 ppm/K typical

Operating conditions

Operating temperature Sensor electronics housing: -40...+85 °C (-40...+185 °F)
Sensor rod with »J« type cable: -40...+120 °C (-40...+248 °F)
(for stroke lengths up to 2540 mm (100 in.) and up to 105 °C (221 °F) for longer stroke lengths)
Sensor rod with »K« type cable: -40...+85 °C (-40...+185 °F)
Sensor rod with »W« type single wires: -40...+85 °C (-40...+185 °F)
Humidity 90% relative humidity, no condensation
Ingress protection Sensor electronics housing: IP67 (with correctly mounted housing and connectors)
Sensor rod with »J« or »K« type cable: IP67/IP69K
Connector »G« or »S« type: P67 (correctly mated),
Connector »E« type: IP30
Sensor rod with »W« type single wires: IP67
Connector »W« type: IP67 (correctly mounted)

Shock test 150 g/11 ms, IEC standard 60068-2-27
Vibration test 30 ¢/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)
EMC test Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2
The RD5 sensors fulfill the requirements of the EMC directives 2014/30/EU, UKSI 2016 No. 1091 and
TR CU 020/2011 under the condition of an EMC compliant installation. ™

Operating pressure 350 bar (5076 psi)/700 bar (10,153 psi) peak (at 10 x 1 min) for sensor rod
Magnet movement velocity ~ Any

Design/Material

Sensor electronics housing ~ Aluminum (painted), zinc die cast

Sensor rod with flange Stainless steel 1.4301 (AISI 304)

RoHS compliance The used materials are compliant with the requirements of EU Directive 2011/65/EU and EU Regulation 2015/863
as well as UKSI 2022 No. 622 with amendments

Stroke length 25...2540 mm (1...100 in.) for pressure-fit flange »S«

25...5080 mm (1...200 in.) for all threaded flanges
Technical data “Mechanical mounting” and “Electrical connection” on page 96

12/With position magnet # 251 416-2
13/For rod style »S« the linearity deviation can be higher in the first 30 mm (1.2 in.) of stroke length.
14/The cable between the sensor element and the sensor electronics housing must be mounted in an appropriately shielded environment
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Mechanical mounting

Mounting position
Mounting instruction

Electrical connection

Any
Please consult the technical drawings on page 30, page 32 and page 33

Connection type
Operating voltage

Power consumption
Dielectric strength
Polarity protection
Overvoltage protection

2 x M12 female connectors (5 pin), 1 x M12 male connector (4 pin) or
2 x M12 female connectors (5 pin), 1 x M8 male connector (4 pin)

+12...30 VDC 20 % (9.6...36 VDC); the RD5 sensors must be power supplied via an external Class 2
power source in accordance with the UL approval

Less then 4 W typical

500 VDC (DC ground to machine ground)

Up to -36 VDC

Up to 36 VDC
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10.7 Technical data of Temposonics® RDV

Interface

Data protocol

Data transmission rate
Measured value

Measurement parameters

EtherNet/IP™

Encoder CIP device profile with CIP Sync™ and DLR capabilities

100 MBit/s (maximum)

Position, velocity/option: Simultaneous multi-position and multi-velocity measurements up to 20 magnets

Resolution: Position
Cycle time

Linearity deviation 1> 13

Repeatability
Hysteresis
Temperature coefficient

1...500 pm (selectable)

Stroke length <2000 mm <4800 mm 5080 mm
Cycle time 1.0ms 20ms 13.0ms
Stroke length <500 mm > 500 mm

Linearity deviation <50 pm <0.01 % ES.

Optional internal linearity: Linearity tolerance (applies for the first magnet for multi-position measurement)

Stroke length 25...300 mm 300...600 mm 600...1200 mm
Typical +15 um +20 ym +25um
Maximum +25um +30 pm +50 pm

< 20.001 % ES. (minimum 2.5 pm) typical

<4 pm typical

<15 ppm/K typical

Operating conditions
Operating temperature
Humidity

Ingress protection

Shock test
Vibration test
EMC test

Operating pressure

-40...+85 °C (-40...+185 °F)
90 % relative humidity, no condensation

Sensor electronics: IP67 (with professional mounted housing and connectors)
Measuring rod with connecting cable for side cable entry: IP65
Measuring rod with single wires and flat connector with bottom cable entry: IP30

100 g/11 ms, IEC standard 60068-2-27
10 g/10...2000 Hz, IEC standard 60068-2-6 (excluding resonant frequencies)

Electromagnetic emission according to EN 61000-6-3

Electromagnetic immunity according to EN 61000-6-2

With EMC-compliant installation, the RDV sensors fulfill the requirements of the EMC directives 2014/30/EU, UKSI
2016 No. 1091 and TR CU 020/2011. *

350 bar (5076 psi)/700 bar (10,153 psi) peak (at 10 x 1 min) for sensor rod

Magnet movement velocity Any

Design/Material

Sensor electronics housing Aluminum (painted), zinc die-cast

Sensor rod with flange
RoHS compliance

Stroke length

Stainless steel 1.4301 (AISI 304)
The used materials are compliant with the requirements of EU directive 2011/65/EU and
EU regulation 2015/863 as well as UKSI 2022 No. 622 with amendments

25...2540 mm (1...100 in.) for pressure-fit flange »S«
25...5080 mm (1...200 in.) for all threaded flanges

Mechanical mounting
Mounting position
Mounting instruction

Any
Please consult the technical drawings on page 44 and page 45

Technical data “Electrical connection” on page 98

15/With position magnet # 251 416-2
16/For rod style »S« the linearity deviation can be higher in the first 30 mm (1.2 in.) of stroke length
17/The cable between the sensor element and the sensor electronics housing must be mounted in an appropriately shielded environment
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Electrical connection

Connection type 2 x M12 female connectors (5 pin), 1 x M8 male connector (4 pin) or
2 x M12 female connectors (5 pin), 1 x M12 male connector (4 pin)

Operating voltage +12...30 VDC £20 % (9.6...36 VDC); the RDV sensors must be power supplied via an external Class 2 power
source in accordance with the UL approval

Power consumption Less than 4 W typical

Dielectric strength 500 VDC (DC ground to machine ground)

Polarity protection Up to -36 VDC

Overvoltage protection Up to 36 VDC
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11. Appendix | — Safety declaration

Dear Customer,
If you return one or several sensors for checking or repair, we need you to sign a safety declaration. The purpose of this declaration is to ensure
that the returned items do not contain residues of harmful substances and/or that people handling these items will not be in danger.

Temposonics order code: Sensor model(s):

Serial number(s): Stroke length(s):

The sensor has been in contact with the following materials:

Do not specify chemical formulas. In the event of suspected penetration of substances into the sensor,
Please include safety data sheets of the substances, if applicable. consult Temposonics to determine measures to be taken before
shipment.

Short description of malfunction:

Corporate information Contact partner
Company: Phone:
Address: Fax:

Email:

We hereby certify that the measuring equipment has been cleaned and neutralized.
Equipment handling is safe. Personnel exposure to health risks during transport and repair is excluded.

Stamp Signature Date
Temposonics, LLC  Tel. +1 919 677-0100 Temposonics GmbH & Co.KG  Tel. +49 2351/95 87-0
3001 Sheldon Drive  Fax +1 (919) 677-0200 Auf dem Schiiffel 9 Fax. +49 2351/56 49 1
Cary, N.C. 27513 info.us@temposonics.com 58513 Lidenscheid info.de@temposonics.com

United States www.temposonics.com Germany www.temposonics.com
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12. Appendix Il - Cylinder port details

PORT DETAIL (PD) FOR RH5-8:

NOTES:
1. Dimensions and tolerances based on ANSI Y14.5-1982.
2. Temposonics has extracted all pertinent information
from MS33649 to generate this document.
3. PD must be square with surface B within 0.005 FIM
2250 in. Minimu dia across 2.250 dia minimum.
" Specifies SurfaceB | 4. PD must be concentric with 2.250 dia within 0.030 FIM
and with 0.769 dia within 0.005 FIM.
OJAT0.005 . dia. V] 5. Surface texture ANSI B46.1-1978
3.81%i81 5dia9 6. Use O-ring part number 560315 for correct sealing.
- 0000 7. The thread design shall have sufficient threads to meet
= strength requirements of material used.
& 8. Finish counter-bore shall be free from longitudinal and
i@%fa-ﬁdg spiral tool marks. Annular tool marks up to 32
- 0.000 microinches maximum will be permissible.
| 3/4-16 UNF-2B Thread
See Notes 3 And 4
2, 120° = 0° 30 125 uin Detail C
2 va 0030 in. =0.010 R
0.094in. +0.015 << / LE
-0.000 j I

T \ / See Note 8 // \\ l

1.105 in.
Minimum % \
F“'ﬂal'p‘{ﬁad See Detail C ( ~ +; ﬁ 0.094 in. Ref.

|

|
‘ f
i
% i 057+ 0.020n. R

L Maximum
0.500 in.

PORT DETAIL (PD) FOR RH5-T:

NOTES:
i 1. If face of port is on a machined surface, dimensions
l+— Recommended—] 1.180 and 0.094 need not apply as long as R0.008/0.004
"S/'F',E'IEUCZ‘ is maintained to avoid damage to the O-ring during
Diameter installation.
/ mooosla | 2 Measure perpendicularity to A at this diameter.
. 0813in.dia 0866 in.dia—s! 3. This dimension applies when tap drill cannot pass
=0.00Zin. _ Minimum through entire boss.
! ~ / o 0008, 4. This dimension does not conform to SAE J1926/1.
0.094 in. max. //L ‘/m 0004in ‘
| I 7774

t ' SEI 0106 in.
| +0.008 in. ‘
RO.015in. 7 e ]‘ ‘ 1100in,  1.250in.
max. ¢ i 45° +5° SeeNote 4 See Note 3
/ | / ‘ See Note 4
‘/ :

15° x1°_, ‘

Pitch AJH % V % SAE - 8 Port Size

dia. 3/4-16 UNF-2B Thread

0.500 in. dia. Ref.
See Note 4



CIP Sync™

Synchronization services in CIP (Common Industrial Protcol)
provide the increased control coordination to achieve real-time
synchronization between distributed devices and systems.

CIP Sync™ is compliant with IEEE-1588™ standard and allows
synchronization accuracy between two devices of fewer than
100 nanoseconds.

DLR

The Device Level Ring (DLR) protocol provides a means for
detecting, managing and recovering from faults in a ring-based
network.

EDS

The properties and functions of an EtherNet/IP™ device are
described in an EDS file (Electronic Data Sheet). The XML-based
EDS file contains all relevant data that are important for the
implementation of the device in the controller as well as for data
exchange during operation. The EDS file of the R-Series V
EtherNet/IP™ is available on the homepage www.temposonics.com.
EtherNet/IP™

EtherNet/IP™ (Ethernet Industrial Protocol) is an Industrial Ethernet
interface and is managed by the Open DeviceNet Vendor Association
(ODVA). The R-Series V EtherNet/IP™ and its corresponding EDS file
are certitified by the ODVA.

Internal linearization

The internal linearization offers an improved linearity for an
overall higher accuracy of the position measurement. The internal
linearization is set for the sensor during production.

Measuring direction

When moving the position magnet, the position and velocity values

increase in the measuring direction.

* Forward: Values increasing from sensor electronics housing to rod
end/profile end

* Reverse: Values decreasing from sensor electronics housing to rod
end/profile end

Multi-position measurement

During the measurement cycle, the positions of every magnet on

the sensor are simultaneously reported. The velocity is continuously

calculated based on these changing position values as the magnets

are moved.
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