[V agnescale

SPEED  PRECISION

Magnescale Co., Ltd.

International Sales Department 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan

Magnescale Americas Inc. 1 Technology Drive, Suite F217, Irvine, CA 92618, USA
Magnescale Europe GmbH Antoniusstrasse 14, 73249 Wernau, Germany
Service & Parts 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan

www.magnescale.com
MAGNESCALE is a trademark or registered trademark of Magnescale Co., Ltd., Japan.

TEL.+81(0)3-6632-7924
TEL.+1(949)727-4017
TEL.+49(0)7153-934-291
TEL.+81(0)463-92-2132

FAX.+81(0)3-6632-7928
FAX.+1(949)727-4047
FAX.+49(0)7153-934-299
FAX.+81(0)463-92-3090

The contents of this literature are as of Sep. 2022. Magnescale reserves the right to change product specifications without prior notice.

This catalog is printed with soy ink.
FB-EA03C
C.2209.CB

E-mail :
E-mail :
E-mail :
E-mail :

info-mgs-eng@magnescale.com
info-am@magnescale.com
info-eu@magnescale.com
info-css@magnescale.com

Feedback Scale General Catalog

[V agnescale

SPEED  PRECISION

Magnescale Co., Ltd.



Blessing of the Earth

absolute Magnescale

A compass using geomagnetism will guide you across the sea even during conditions of zero visibility in dense fog or in a
storm with giant waves. Similarly, Magnescale uses magnetic technology to provide precise positioning even in severely
harsh environments such as oil, coolant, and condensation in machine tools. Magnescale is jam-packed with :
state-of-the-art technologies, from precise magnetic recording and detection technology to advanced arithmetic process-
ing technology and beyond. And, it’s these cutting-edge technologies that are supporting the next generation of global
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Beyond to Next Stage

Advanced technology supports the evolution

of high precision and resistance to harsh environments.
Magnescale continues its endless evolution

to develop scales with the high precision

and durability demanded by machine tool applications.
. s

Born from advanced magnetic technology,
Magnescale scales utilize a magnetic based operating
principle which makes them resistant to oil

and condensation inherent to machine tools,

thus enabling consistently stable and precise position detection.
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Principle

Detection principle

A thin-film MR element with a high-precision, low-distortion pattern

arrangement is used as the detecting element.

The resistance value of the MR element changes when

the magnetic field acting on the element changes due

to an alteration in the relative positions between the element

and the magnetic media. This change in resistance value is read M R e | e ment

electronically to detect the amount of positional change.

The MR element uses a special pattern to enable stable signal detection
with high precision.
The patented detecting head pattern incorporates various technologies

that help to achieve a high-precision signal, such as the following:
AbSOI ute pOSItlon 1) Harmonic distortion components are removed from the detected signal.

. 2) Stable signal output can be obtained over the entire effective length.
detection system

Adopts the 2-track M-code system.

3) Stable signal output can be obtained with respect to temperature variation.
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(Left figure: Example of 4-bit codes)




Beyond to Next Stage

Resistance to Harsh Environments

Diamond DLC
(Monocrystal)  (Amorphous)

Protective structure

A diamond-like carbon (DLC) film is formed on the surface of the
detecting head (the surface facing the magnetic scale) as a protec-
tive film. The detecting head is securely protected against both
mechanical and environmental factors by multiple layers of protec-
tive film, which includes the DLC film (the world's first patent
pending protective DLC film to be used on a MR element surface).

High Precision

Advanced arithmetic
processing technology

Use of an arithmetic processing circuit, based on original
technology, achieves a higher interpolation accuracy.

Impact resistance of 450 m/s?,
vibration resistance of 250 m/s?

Magnescale primarily uses ferrous materials to protect the detector, thereby
realizing high vibration and impact resistance characteristics. Furthermore, the
SR67A series employs multi-point connection construction and a highly rigid
case to achieve top class vibration and impact resistance.

Example of multi-arithmetic processing circuit.

Thermal expansion

Magnescales' have the same linear expansion
coefficient as that of cast iron used for the
structure of general machine tools. Therefore, the
scales exhibit the same thermal behavior as the
equipment in which they are installed. This is
evident in maintaining extremely stable position-
ing even in environments where the temperature
is constantly changing. Due to the design
structure of the SR series scales, they can be
installed in close contact with the equipment while
still achieving high positioning accuracy despite
large temperature fluctuations.
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High resolution

High performance processing allows for resolutions down to 5nm and 1nm.*
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Magnescale employs a magnetic detection principle that is resistant to the effects Optical scale
el 2 of condensation and oil inherent to machine tools. This principle allows for the Master scale Transcription Product scale
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High-precision magnetic - Recording

material coafing The scale is recorded directly onto each product using a Each | Id b idered
laser interferometer, achieving a highly precise and ach scale could be considere
uniform signal over the entire length. a "master scale

*For resolution of 1nm(0.001um), please contact our sales department.




Lineup

Communication
system

ABS

(Absolute)

Linear
encoder

INC

(Incremental)

Communication
system

Angle ABS
encoder (Absolute)

*Magnescale reserves the right to change product specifications without prior notice.

Type/model name

Slim type

SR27A

Robust type

SR67A

Slim type

SR74

Robust type

Type/model name
Exposed type

RS97-1024E

Exposed type

RS97-1024N

Enclosed type

RU97-2048

Enclosed type

RU77-4006

Output signal

Compatible

il Effective length

Maximum resolution

Accuracy

Maximum response speed

Protective design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
Mitsubishi Electric
SIEMENS

Output signal

Compatible Through hole
controllers diameter

Maximum resolution

Accuracy

Maximum response speed

Protective design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
SIEMENS

SIEMENS

FANUC
Mitsubishi Electric

Yaskawa Electric
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List of Adapter Cables

Scale

Connected
equipment

Controller side
Connector

List of Adapter Cables

Scale side
Connector

Maximum
cable length

Cable bending radius

Scale

Connected
equipment

Controller side

List of Adapter Cables

Maximum
cable lengt

Cable bending radius

General- \ CH23-"*O0 Scale side 20 mm(Fixed, without conduit)
purpose Open end Original of BIESBE- 13m | 25mm(Fixed, with conduit
cable / Magnescale 50 mm(Elbow-shaped bend)
CH23A-***OLJF 13
m
Controller side : :l Scale sid
) cale side
Honda Tsushin
Kogyo A :\)Arlglnal ofI ] %} =g
PCR-S20FS+ CHR3AOCTFA CH2BA-OIK agnescale Combined
total
30m
Relay connector CH23A-**O KA Relay connector Combined
JAE JAE total
JN1HS10PL2 JN2DS10SL-R som 20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)
CH23-***O[M
(I {1 em
S R27 A Controller side Scale side
Sumitomo 3M Original of BESIE-
SR67A 36210-0100PL Magnescale !
CH23-**O[IMA CH23-**O[IK Combined
total
30m
Relay connector CH23-**OCTKA Relay connector Combined
JAE JAE total
JNTHS10PL2 JN2DS10SL-R 30m
CH22-***OSMY
(I {1 som
Controller side Scale side
YAMAICHI B2 - Original of BIESB-
ELECTRONICS Magnescale Combined
CNO78P-061-0001 CH22-**OSFY CH22-**OSMF O;gta'?e 35 mm(Fixed)
30m 75 mm(Elbow-shaped bend)
Relay connector Rel "
Phoenix CH22-***OSFF elay connector Combined
Contact {EE@» Phoenix Contact total
SACC-M12MS-8Q SH SACC-M12MS-8Q SH 30m
General- o Scale side 20 mm(Fixed, without conduit)
CH33-*OV !
P“gl’ose Open end \ Original of @} 30m 25 mm(Fixed, with conduit)
cave / Magnescale 50 mm(Elbow-shaped bend)
j@} 30m 20 mm(Fixed, without conduit)
SR84 25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)
. . Relay type cannot be used
Controller side CH33-**OWVL Scale side
. . for A/B Phase of SR74/84.
Sumitomo 3M - Original of 30m
36210-0100PL Magnescale

Relay connector
H22-*** FY
YAVAICH! g c ©S ProsrixComact 11| 3om
ELECTRONICS SACC-M12MS-8Q SH
RU97 CNO078P-061-0001 35 mm(Fixed)
Relay connector 75 mm(Elbow-shaped bend)
) . Relay connector Combined
Phoenix CH22-***OSFF
Contact Eﬂ@ Phoenix Contact EE% total
| - 30m
SACC-M12MS-8Q SH SACC-M12MS-8Q SH
Controller side Scale side
Honda Tsushin _ CE28A-**OF JAE
Kogyo
PCR-S20FS+ JB1HB10SL2
Relay connector CE28A-*(OJ Relay connector
JAE JAE
JB1D10PL2 JB1HB10SL2
Controller side CE28-**OM Scale side
Sumitomo 3M JAE
36210-0100PL JBTHB10SL2 10 mm(Fixed, without conduit)
RU77 14m 25 mm(Fixed, with conduit)
Relay connector CE28-**0J Relay connector 50 mm(Elbow-shaped bend)
JAE JAE
JB1D10PL2 JB1HB10SL2
Controller side Scale side
CE28-***OG
Molex6P  —]—F JAE
55100-0670 JB1HB10SL2
Yaskawa
Electric
Relay connector CE28-**0J Relay connector
JAE JAE
JB1D10PL2 JB1HB10SL2
Controller side Seale sid
Honda Tsushin CH23A-**OIFA J:"’E‘e siae som
Kogyo
PCR-S20FS+ JN2DS10SL-R
Relay connector CH23A-***O KA Relay connector Combined
JAE JAE total
JINTHS10PL2 JN2DS10SL-R 80m 1 20 mm(Fixed, without condli)
25 mm(Fixed, with conduit)
Controller side CH23-**OIMA Scale side 50 mm(Elbow-shaped bend)
Sumitomo 3M JAE 30m
36210-0100PL JN2DS10SL-R
Relay connector CH23-"*OIKA Relay connector Combined
JAE JAE total
JNTHS10PL2 JN2DS10SL-R 30m
Controller side Scale side
YAMAICHI = CH22-***OSFY
ELECTRONICS EB Phoenix Contact 30m
CNO78P-064-0001 SACC-M12FS-8Q SH 35 mm(Eied)
75 mm(Elbow-shaped bend)
Relay connector wr, Relay connector Combined
CH22-***OSFF
Phoenix Contact JEH]@ Phoenix Contact ‘EE% total
SACC-M12MS-8Q SH SACC-M12MS-8Q SH 30m
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Technology

Air purging

If scale is used in a dusty or misty environment, it is recommended that air is introduced into the scale to alleviate any
unwanted effects. Attach air nipples to M5 holes for air introduction that are provided at both ends of the scale to supply
air into the scale. When introducing air into the scale, supply air via an air filter (nominal filtration rating: 5 um), mist
separator (nominal filtration rating: 0.3 um), and a regulator to remove dust, dirt, and mist. As a guide, the amount of air

supplied to the scale is 10-20 £ /min.
socket head screw

Tube bending radius of \m
R15 mm or more «

Polyurethane tube of
®6 O.D. and ¢4 1.D. \
Nylon tube of (])8 O.D. ® ® € ® )
] ] il (]
@ @ @ @ @
(] (] fivi] (-]
Scale

Distributor section

Reducing valve

Air filter Mist separator
(nominal filtration rating: 5 um)  (nominal filtration rating: 0.3 pm)

Traceability

Traceability Flow Chart (Length)

International Committee for Weights

National Institute of Advanced and Measures (CIPM)

National Primary i X National
Standards Industrial Science and standards

Technology (AIST) International Bureau of

Weights and Measures (BIPM)

Optical comb

*

Magnescale Corporation

2:282:; lodine saturation absorption stabilized
/ He-Ne laser at 633nm
Standards

Manufacturing Stabilized He-Ne Laser
Reference (633nm)

Standard

Products

Quality

No compromise for high-accuracy products

The total quality control system that operates throughout
the entire design and production process ensures
products with enhanced safety, high quality, and high
reliability that match our customers’ requirements. The
company is certified for length calibration in compliance
with the traceability system required by the “Weights and
Measures Act,” and has been granted ISO 9001
certification, which is the international standard for
quality assurance. In addition, we have introduced the
highest level EMC (Electromagnetic Compatibility)
testing equipment to address the noise problem that is

becoming increasingly regulated around the world, and
we are taking all possible measures to control quality.

Our products comply with CE/UKCA Marking requirements, have acquired UL certifications
and meet other regulations, ensuring safe use the world over.

We have met:

« CE/UKCA Marking (EMC Directives) EMI : EN/BS 61000-6-4, EMS : EN/BS 61000-6-2

+ CE/UKCA Marking (RoHS Directives) EN/BS 63000

« FCC regulation FCC Part 15 Subpart B Class A

*ICES regulation ICES-003 Class A

for Products with built-in AC power supply: for Products with Laser:
+ UL/cUL 61010-1 - EN/BS 61010-1 + DHHS (21CFR1040.10) - EN/BS 60825-1 - JIS C 680

* When using our devices with machines to which the European Machinery Drirective (EN60204-1) applies,
please make sure that the devices when installed on the machines fulfil the applicable requirements of the Directive.
* Standards or regulations to be complied with may vary by product.

Functional Safety

Recently, great importance has been placed on human safety around industrial machines and machine tools. In 2010,
the European Machinery Directive mandated compliance with functional safety for electrical equipment used in the
safety systems of machines subject to the Machinery Directory. These safety demands are anticipated to spread across
many additional regions and industries in the future. Magnescale leads the competition with its lineup of feedback scale
that have acquired third-party functional safety certification in order to meet global demands for safety.

IEC 61508, EN/BS 62061 SIL 2

Certificat
e | EN/BS/ISO 13849-1 Cat. 3/PL d

standards
EN/BS 61800-5-2
* Angle encoders i_,;?_.._.w
RS97-1024EGZ series M)
RS97-1024NGZ series : e
Models that RU97-2048 Z series v

have acquired
certification

* Linear encoders
SR27A-AZ series

SR67A-AZ series

* Consult our sales representative for details.
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