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Position Sensors are electro mechanical devices used for converting the angular or linear
position into an analog or digital data code. In other words, they convert mechanical movement

into an electrical signal.

ne method of determining a position, is to
use either ‘distance’, which could be the
distance between two points such as the
distance traveled or moved away from
some fixed point, or by ‘rotation’. For
instance, the rotation of a robots wheel to determine its
distance traveled along the ground. Either way, position
sensors can detect the movement of an object in a
straight line using linear sensors or by its angular
movement by using rotational sensors.
A rotation position sensor, also called a rotary encoder,
is an electro-mechanical device that converts the
angular position or motion of a shaft or axle to an
analog or digital data code.
There are two main types of rotation position sensors -
Incremental and Absolute. The output of absolute
position sensors indicates the current position of the
shaft. The output of incremental sensor provides
information about the motion of the shaft, which is
typically further processed elsewhere into information
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such as speed, distance and position. Rotation position
sensors are used in wide range of applications that
require precise shaft unlimited rotation, including
industrial control, robotics, press equipment, crane wire
hoist, water gate, elevator position, and motor speed
feedback.

Incremental Position Sensors are commonly used for
position and motion sensing. Basically, a disc with a
pattern of cutouts around the circumference is
positioned between an LED and a light detector, as the
disc rotates, the light from the LED is blocked in a
regular pattern. This
wr,m patterns is processed

(] ( - 3 to determine how far
o \‘“1-“*/ the disc has rotated.
Typically the disc of
an incremental sensor
is made from glass or steel strip. The incremental
sensor accurately records changes in position, but does

w—,

i
o "y,

@Encoder Disc @Disc and Light Source

Incremental Position Sensors have to be “HOMED”
to a fixed reference position to initialize its position
measurement when the power is removed from the system.

Absolute Position Sensors maintain position information,
and the position of the sensor is available upon applying power.

not power up with a fixed relation between sensor state
and physical position. Devices controlled by incremental
sensors may have to be “Homed” to a fixed reference
position to initialize the position measurement.

They employ two outputs called A & B, which are called
quadrature outputs, as they are 90 degrees out of
phase.

Clockwise Coded Output mmmmmmmmmm
onannel Asine) il IR R
ChannelB(cosine)iJ : | | - | | : l

o] 1]2]afoli]afafolifzfa]ol

These signals are decoded to produce a count down pulse.

Absolute Position Sensors maintain position
information when power is removed from the system.
The position of the sensor is available immediately on
applying power. The relationship between the sensor
data and the physical position of the controlled
machinery is set at assembly, the system does not need
to return to a calibration point to maintain position
accuracy. They are always excellent choices in systems
that require a failsafe operation.

There are also several different types of absolute
position sensors.

Optical absolute position Sensors also have a similar
disc with an incremental position sensor. A light source
and photo detector array reads the optical pattern that
results from the disc’s position at any one time. This
code can read a controlling device, such as a
microprocessor to determine the angle of the shaft. The
absolute analog type produces a unique dual analog
code that can be translated into an absolute angle of
the shaft. This type of sensor uses a battery for
retaining the counts power cycles.

Magnetic absolute position Sensors use a series of
magnetic stators to represent the sensor position to a
magnetic sensor. The traditional type of this sensor is
Synchro and Resolver. Synchro is a transformer whose
primary to secondary coupling may be varied by
physically changing the relative orientation of the two
windings. Synchro is often used for measuring the angle
of a rotation machine such as an antenna platform. The
most common type of Resolver is the brushless
transmitter, and it may look like a small electrical motor
having a stator and a rotor. The Resolver can perform a
very accurate analog conversion from polar to
rectangular coordinates. Resolvers with four output
leads are generally sine/cosine computational devices.
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True Heavy Duty and Fully Absolute Position Sensor

Fully absolute position sensors that operate with magnetic reluctance change theory
have NO electronics, optics, glass discs, or microprocessors inside the sensor which
in turn drastically reduces the sensors failure rate and breakdown under harsh
production environments.

H Robust & Heat H Near-Zero-Backlash
Resistance Bearing Gear

H Stainless Hard Case

Rust-proof and Shock resistance Variables such as manufacturing
stain-resistance vibration resistance errors, mounting tolerances
and often increase the amount of
heat resistance backlash

robust bearing

Because stainless steel is
non-porous, it resists foreign
material and water condition

more effectively than iron case wd 1 B AN W

Max.1200 CODER'’s inner gear achieves
20G Vibration near-zero-backlash
500G Shock

Unit

Fully absolute

with

magnetic reluctance
change theory

Pt ' ' Zero electronics
A Double Protection Oil ‘ Zero optics _
Seal and O-Ring -\ Zero glgss disc
o Zero microprocessor

Increase wheel-end reliability
by aggressively defecting dirt,
moisture and other contaminants

Zero contact parts
Only coils, stator
and eccentric rotor

ABSOCODER ALWAYS senses its current position. When the sensor is powered up, it will detect and deliver its position
without the need of a reference position even if the sensor has lost power or the cable has been cut or damaged. This
means ABSOCODER does not need to be calibrated when powered up or the cable has been replaced. ABSOCODER is
a fully absolute position sensor that doesn’t have optics or glass discs inside the sensor.

05

H Absolute Sensor

True Heavy Duty and Fully Absolute Position Sensor

Rotary ABSOCODER

Single turn ABSOCODER is used when the full range of positioning in the application

is not greater than one full revolution (360°)

Multi turn ABSOCODER is used when the full range of positioning in the application

requires multiple turns of the sensor shaft.

hen an incremental sensor powers up, it must be
re-homed before operation can commence. An absolute
sensor always indicates its current position. That can be
an enormous benefit of an Absolute sensor.
Re-homing of incremental sensor is just not practical, especially in a
general steel making application. The construction of the absolute
optical device is similar to an incremental sensor where is a light
source, an LED, and a rotation disc. These components are unable to
withstand the harsh production environment.
ABSOCODER, NSD’s absolute position sensor, doesn’t have any
electronics and optics inside the sensor. It detects and measures the
position through the phase difference between primary input and
secondary output under the magnetic reluctance change.

ingle turn ABSOCODER named VRE is used when the full
range of positioning in the application is not greater than one
full revolution (360 degrees). The principle of VRE is as
shown in the diagram Fig.1 and 2.
VRE operates as variable coupling transformer, with the amount of
magnetic coupling between the primary winding input coils (‘a sin 0t’ and
‘a cos Ot’), and secondary output coils which are wound at four stator
poles (‘k sin (wt-8’), according to the position of the rotating element
(eccentric rotor).VRE ABSOCODER is typically mounted on the 360°
turn table and cam press equipment application. Heavy duty VRE series
is the best solution for looper arm angle detection at the hot strip mill,
open/close position of re-heater door angle, walking beam position, and
hot mill run-out table position in the steel industry.

ulti turn ABSOCODER named MRE is used when the full
range of positioning in the application is greater than one
full revolution. The principle of MRE sensor is as show in
the diagram Fig.3 and 4.
In order to detect more than one revolution angles, two single turn
ABSOCODERSs are connected with gears with different ratios. VRE-1
sensor unit measures the full range of 360 degree, and VRE-2 sensor
unit measures the number of VRE-1 turns through the connecting gears.
The angle position is detected by the phase differences among the
primary and secondary winding coils of VRE-1 and VRE-2 according to
the position of sensor shaft and connecting gears.
The standard of MRE has up to 3072 multi turns, and special purpose
MRE is available up to 8192 multi turns with 8192 sensing resolution.

B Construction of Sensor Unit

Eccentric rotor — Stator poles

Primary input coil—\ = Secondary output coil

Primary input coil | Secondary output coil | Stator poles
Eccentric rotor | Front bearing | Rear bearing| Lead cable
Protection oil seal | Signal output wire | Sensor housing

Primary input

Secondary output
out
AN
——oa0

Eccentric
rotor

Primary input
sin cos

=1 (

Secondary output
out
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True Heavy Duty and Smart Linear Position Sensor

Non-contact and wear-free linear position sensor IRS is suitable for a direct installation in hydraulic

cylinders. The established magnetic-reluctance-change method provides for a precise and reliable

position response without a fail.

SD’s smart linear position sensor, IRS (In-Rod-Sensor) is the most accurate and durable linear position
sensor available in the steel industry (0.001mm~0.065mm), enabling highly accurate position detection,
improving operation efficiency and safety. It’s non-contact design with zero electronics and zero optics
concept eliminates mechanical failure mechanisms, reducing wear and tear, improving reliability and
durability, and minimizing down-time. True heavy duty IRS series has been proven its excellent performance under
the most harsh environment for instance ladle turret, mold width, slide nozzle, AWC, side guide, mandrel, wrapper
roll, and so on.

W Fig.1

Non-magnetic
material

“ . T
[ Cylinder rod
= [ o]
displacement o o
X)

out
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Magnetic
material

Pressure-
\ proof pipe

Primary input

Pitch: P

sin

cos

El Pressure Proof Sensor Rod

-

" Stainless
Pressure proof : Max.36.8MPa(375kgf/cm)
Coil winding sensor head

Heat and Flame Resistance with
Zero Water Leak Lead Cable

IP67 protection degree
Max.150°
Protection hose can be installed

Zero Electronics Sensor Flange

Zero electronics and signal converting
PCB unit inside of the sensor flange

Heat resistance silicon and zero water leak
treatment

A Sensor Sleeve made of
Magnetic and Non-Magnetic Material

Magnetic materials and non-magnetic
materials line up in a row with an equal
pitches (Max.30mm dia)

Pitch absolute linear position measurement

s shown in the picture, a series of magnetic

materials and non-magnetic materials are lined

up in a row with an equal pitch (51.2mm).
Primary and secondary coils are wound into the sensor
head inside of the pressure-proof sensor rod, with ‘a sin
wt and ‘a cos wt’ for input signal. When the rod moves
to a distance X, k sin (wt-27 x/p)’ will be induced onto
the secondary coil. The value of position of ‘X’ can be
with ‘a sin wt’ for input, and ‘k sin (wt-27 x/p)’ for
output.

Super Strong and Super Sensitive for AGC Application

VLS-8SM for AGC

Continuous gap control between work-rolls are the utmost importance to the rolling mill process.

VLS-8SM is the best known linear position sensor to satisfy both Highest Sensing Resolution and

Remarkable Durability.

ydraulic automatic gauge control (AGC) systems are used to position and to maintain the specified gap

between the work-rolls precisely. Hydraulic AGC cylinders with an integrated linear position sensor are

used to achieve the level of precision under extremely harsh-environment, including hot-temperature,

water, high shock and high vibration. The ultra sensitive response of VLS-8SM allows for the
measurement resolution (0.001mm) equal to or better than the traditional magnet-scale sensor. VLS-8SM is also
the best known as the solution for Hydraulic AGC cylinder with higher durability.

Pressure Proof Sensor Rod

14mm~28mm of diameter
Never bending & wear-free
1um of sensing resolution

HCr Plating onto Sensor
Rod Surface

Full length of sensor rod is HCr plated
Sensor rod can be used semipermanently

Non-Contact Linear Travel

Non-contact linear travel with sensor
rod and sensor head
Will not deteriorate with age

B Zero Electronics and
Zero Microprocessor at Sensor Head

Zero electronics and signal converting PCB
unit inside sensor head unit

Heat resistance and zero water-leak
treatment

M Fig.2 120° 240° 360°
Primary input
sinwt sin(wt-120) sin(wt-240)

1 Pitch: P
8.192mm

Secondary output COS(wt— g ) )
@2350'3(5 (8.192mm) 1 Pitch: P

s shown in the picture, a series of magnetic

materials and non-magnetic materials are lined

up in a row with an equal pitches (8.192mm).
Primary and secondary coils are wound into the sensor
head inside of the pressure-proof sensor rod, with ‘ sin 0
t", ‘sin (wt-120)’, and ‘sin (wt-240)’ for input signal.
When the rod moves to a distance ‘X', ‘ cos (wt-6)’ will
be induced onto the secondary coil. The value of
position of ‘X’ can be with * sin 0t’ for input, and ‘ cos (w
t-0) for output.
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ﬂ}on, careful maintenance while using We combine the tech ,_mal-flexibility and service
maintena , -free products will together deli_vér -personalization of custom-rﬁéde products with production
cost-effective’production reliability. 2 efficiency to satisfy the current market needs.

riously hinders a mills production  Based on the high technology & quality control system &
capabiliti sreduces average rate of output, and mass customization system through over 60 years’
increases b_]:‘gé' ating costs. It will also increase as a  experience, :

result of th ffective implementation of just-in-time ~ NSD contributes to the enhancement of steel making
ality management procedures. quality and productivity with our rigid quality control
system, durable position sensors, user friendly easy to use
controllers and field services.

most large companies lose between 10~20% of annua
turnover due to down-time, even though they maintain a
highly trained work force and use appropriate
information-technology controlled systems. The very
first and fundamental step to reduce accidents and
maintenance cost is to select and use highly-reliable
products. ABSOCODER was developed and improved
to eliminate unexpected down-time while decreasing
operating expenses throughout the steel making
process.

09



Hot Stripr MiII i

v. ) ']_!

: ﬁ“ : S ‘ o —— M‘!"‘dr
e .-\\.\ _-';‘a—-i:'ﬁ:.__-!i%‘ u"i :: IF B

.'..I :;— - .,‘:_".“.!- -' '§__¢g‘ ‘I [
an e AT =

Blooms

Steel Mill
—
| ’
. ]
Billet Bar Mill

| Seamless Pipe Mill

N

‘lﬂ-_‘

c i N

.ﬁ i '| —— )

(ON©]
8 (ONe]

Welder Pile Mill

1 ] L
ﬁ " Hot-Rolled Sheet

Hot Rolled Coil

-

| Cold-Rolling Mill & ey rT

-~ . ! ‘*»-,7 L ™

A

i,
T

H Shape Steel ; '
’ Electrolytic Gal d
Angles/Ditches ‘ o ;’lag;‘zeit
Shape Steel
Cold-Rolling Coil ‘
W|re Rod Electrolytic Galvangﬁ
Fusion Galvanized
per 5 Steel Sheet
Seamless Pipe Fusion

Galvanized Coil

The ever-continuing requirement for cost-effective steel production means that your production system is running
without much down-time. NSD corporation, one of the worldwide leading manufactures for position measurement sensor

solutions. True heavy duty and absolute position sensor ABSOCODER is reliable, durable and it has a minimum of
unplanned down-time even under the most harsh steel making environment.
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oal is converted into coke by heating the prepared coal blend charge in the coke oven in the absence of air
at a temperature of 1000°C. After leaving the coke oven chambers, the raw coke oven gas is cooled which
results in a liquid condensate and gas stream. NSD provides a heavy duty ABSOCODER with heat

resistance (150°C) and flame retardant sensor cable for this application.

Furnace cover
bolt checking

CYLNUC Mark T*
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Tar machine
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n a blast furnace, fuel, oil and flux are continuously supplied through the top of the furnace, while a hot blast of air is
blown into the lower section of the furnace through a series of pipes. The end products are usually molten metal and slag
phases tapped from the bottom. One of our major applications for this application is to measure the angle of tap hole

driller and tilting runner position. The position sensors have to withstand the extremely hot temperature and high machine vibration.

) Trough
Blast furnace ¥y p;osli’t?onco"er Inrodsensor.
CYLNUC Mark "

Torpedo car angle

Tilting runner position

Clay gun
position

Taphole drill
position



Major Application for
Ladie Crane & Ladle Turrgt

Fivim o

olten metal is tapped into the ladle from furnaces. After undergoing any ladle treatments, the ladle is
transported to the top of the casting machine. Usually, the ladle sits in a slot on a rotating turret at the
casting machine. ABSOCODER is used in the main hoist or rotation wheel at ladle crane and turret rotation

table to detect the rotation positions. BAUMCOUPLER is used in the ladle turret to control the turret rotation.

Ladle crane

Lance and sub-lance LD furnace till angle Swing tower hoisting

up/down position

CYLNUC Mark II"

Lance
Sub-lance
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Gontinuous Gasting
‘ / 4 :.’

ountinuous casting is the process whereby molten steel is solidified into a semi-finished billet, bloom or slab
for subsequent rolling in the finishing mills. ABSOCODERSs are used to continuously measure the actual
position and speed of each process of continuous casting line, for instance, ladle turret, ladle slide gate,

tundish, sliding nozzle, mold width, oscillation, support roll, and torch cutter.

Mold-width variable

Rotling mill

Water quefich

Sliding nozzle opening/closing Steel segment
under light

Inrodsensor.
CYLNUC MarkII* CYLNUC Mark II*
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he production of hot strip is a key factor of steel production. A large proportion of steel production is hot oll stands holding pairs of rolls are grouped together into rolling mills that can quickly process metal strip. The roughing
rolled, mills demand maximum throughout and availability combined with high precision and optimum strip mill stands are used to form the strip to roughly the final thickness, and the finishing mill stands are used to form the strip
properties. Fully integrated position & speed measurement sensor, ABSOCODER offers a complete range to the final dimension. Precise rolling position control at this point in the process is very critical for a consistent surface
of solutions and services to meet the comprehensive hot strip mill process demands. finish, and for consistent thickness. NSD provides a complete suite of position measurement solutions for rolling mill stand applications.

CYLNUC Mark T* AGC (HGC Cylinder) Work roll shift

CYLNUC Mark I
Inrodsensor. AGG Inrodsensor.

( HGC cylinder)

Screw down Main motor roll

speed feedback
In-rod-sensor

Roll-changing car

CYLNUC Mark I Inrodsensor.
Inrodsensor.

CYLNUC Mark T’

Inrodsensor.
Work
roll

Mandrel Down coiler (wrapper roll) Hoisting coil car Looper roll




Major Application for
Cold Rolling Mili
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In the cold mill, the metal strip is commonly near room temperature. This mill provides excellent results
especially when it comes to rolling very thin gauges, and it also provides the surface finish and holds tighter
tolerances. NSD ABSOCODERSs are typically used in high precision cold mills where precise gauge control is

demanded while withstanding the harsh mill environment.

Coil gauging AGC oper car position
(HGC cylinder) wire runner

CYLNUC =

Back up roll speed
ezABSO

Tension reel

Inrodsensor.

Major Application for
Rod-Bar-Wire-Pipe-Structure Mill

SD provides a total solution in response to the various requirements of position and speed measurement
applications in Rod, Bar, Wire, Pipe and Structure mills. ABSOCODER was developed and improved to
eliminate unexpected down-time while decreasing operating expenses throughout the above process under

harsh process environments.

TT-1 (Ring sensor)

Intermediate roller

Forming tub

Heating furnace

Flyi h
ying sheet : ) Cooling line Flying shear angle q
Intermediate < position byocociar

roller

ABSO PX
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MONOZUKURI is the Japanese word for manufa
This word is about having a state of spirit & pri

the ability to constantly improve the production s
NSD has our own MONOZUKURI system which
A rigorous and steady MONOZUKURI system of
We make most of our components in-house with

produce not only exce

st indicator to understa

S clearly proved to the
em to ensure the highe

oducts, but also

products.
he best quality.
ity products.
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NSD GOMES FROM
HARSH ENVIRONMENT

Ever since it opened its doors, NSD has been at the fore-front of the evolution, development and
manufacture of sensor technology, and is always ready to respond to new technologies.

NSD is committed to continuous improvement in our product design, quality, fabrication, and our
production system to give you, our customer, the most reliable product in the steel industry.

8
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Most of NSD sensors NSD and our local
have been developed partner provide
by the actual technical support
requirements of field from start to finish
engineers and
field technology

ABSOCODOER’s
outstanding
performance is
achieved by a
creative design NSD provides the
which eliminates best quality sensors

electronic parts through the rigid
from the sensor unit quality control

01 02 03 04

Creative Field Best Technical '
Idea Technology Quality sSupport

management system




~ The people who

lighter, more efficient vehicles or renewable
vart of the greener world.

ient power stations and the construction of
e development, energy-efficient residential

housing and com ner
Steel plants operate in
high heat and e

s, requiring cables and wires to withstand

out of their equipme ﬁbmg{:g__ St

NSD manufactures heavy duty position sensors and controllers that can withstand the
extreme heat, oil and molten metal that is found in such a highly abusive environment.
We look forward to assisting you in identifying the best products for your specific
application and to answer any questions you might have.
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ABS0 SOLUTION

True Heavy Duty & Fully Absolute Position Sensor
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Heavy Duty Absolute Rotation Position Sensor

Absolute Rotation Position Sensor

The distinguishing feature of an
incremental position sensor is that it
reports an incremental change in
position. When an incremental
position sensor is powered up, it
does not report its current position
until it is provided with a reference
and/or original zero position from
which it can measure.

An absolute sensor unambiguously
reports its position within a scale
or range. In other words, when an

©
S
©
o
c
.2
=
7]
o
o

Machine postion

Incremental encoder .
(Pulse cunt format)
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absolute sensor is powered up it will
report its position without the need
for any reference information.

A good test to differentiate the
two types of sensors, is to see what
happens when powered up.

If the sensor has to go through
some form of calibration step - it is
incremental, if it does not - it is absolute
position sensor.

Some sensors claim absolute
measurement performance because
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Machine postion

ABSOCODER (NSD)
(Absolute format)

a battery stores position information
from the incremental sensor when
power is lost. All very well, but what
happens when the battery runs out?

NSD’s true-absolute position sensor
named ABSOCODER measures the
angular position under a magnetic
reluctance change method.

The output of ABSOCODER always
indicates the current position of the
mechanical site even under power
lost and/or connecting cable cut
condition.

ABSOCODER has no battery inside
the sensor unit and it’s signal
converting (transmitter) device, as
well.

Heavy Duty Absolute Rotation Position Sensor

When ABSOCODER is powered up

it will report its current position without the need for
any reference information

ABSOCODER is considered one of the most durable and
accurate position sensor in the world

Zero Electronics & Zero Optics & Zero Glass Disc

Optical rotation encoders have
proven a more economical solution
for many applications.

But the relative fragility of their
constructions typically leads to the
need for frequent replacement and
more maintenance time.

Unlike conventional optic encoders,
NSD ABSOCODER does not rely on
signal converter, light source, and
discs made of glass to determine
rotation position.

Depending on the material employed
to make these components, they are
traditionally susceptible to breakage,
dirt and/or debris, all of which
corrupt accurate rotation position
sensing.

ABSOCODER detects and measures
the position through the phase
different between primary input
and secondary output under the
magnetic reluctance change.
ABSOCODER’s outstanding

durability with field proven excellent
performance is achieved by a
creative construction of the design
which eliminates physical contact
parts and satisfy zero-electronics /
zero-optics inside the sensor body.
Used for decades with zero-
breakdown by the most steel plants,
ABSOCODER is considered one of
the most stable, durable and
accurate in the world.

Optic Rotary Encoder
LED with Microprocessor Transducer

NSD ABSOCODER
Magnetic Reluctance. Only Coil and Stator
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Single Turn Heavy Duty Absolute Rotation Position Sensor | VRE Series

VRE Specification

Single turn ABSOCODER, VRE is the rotation sensor that specifies the absolute position for one turn of the sensor
shaft, 360 degree. The rotation application is not greater than one full revolution.

General Specification Environmental Specification

roduct | Environmental Specifiaion
Family : : ! RPM Cable IP Vibration Shock
Length Temperature Rating |Resistance | Resistance
80°C 65 20G

RIS E0CA N 68x68x101.5mm 8192 3600 Max.500m 500G

\VARI=HEOrZE 80x80x158.5mm 8192 4000 Max.500m 120°C 67,69k 20G 500G
VRE-P101 ®156x173mm 8192 4000 Max.500m 120°C 67,69k 20G 500G
\RI=S [N laN | @ 156x173mm - 4000 Max.300m 120°C 67,69k 20G 500G

VISR ISl © 156x173mm 65536 4000 Max.200m 120°C 67,69k 20G 500G

VRE Application

Rotary cam limit switch is used to convert a mechanical motion into an electrical control signal for automatic controls
for positioning and for end-of-travel switching onto mechanical side as actuators. Most of cam limit switch direct
connects with motor, and each cam should be set with using the cam-adjusting screws. Therefore, operators should
maintain this at actual mechanical site where the possibility for unexpected accident is high.

VRE ABSOCODER measures the angle-position of motor and digital function VARICAM controller output the same
on/off signal with the existing cam limit switch. Unlike cam limit switch, NSD sensor can provide the various optional
functions, such as current motor position data, preset function, motion control, and error indicator.

ABSOCODER
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ABSOCODER

Single Turn Heavy Duty Absolute Rotation Position Sensor | MRE Series

MRE Specification

Multi turn ABSOCODER MRE series are used when the full range of position in the application is greater than one full
revolution. In order to measure more than one revolution angle, two VRE sensors are connected with different ratios.

General Specification Environmental Specification

o | Envionmental Specication |
Family Dimension Number of Tums | Cable Temperature loEiEn Sl
Length Resistance | Resistance
80°C 65 20G

32/64/160/
256 /320

32/64/128/
160 /256 / 320

32/64/128/

160 /256 /320 / 0

2560/ 3072

MRE-SP061 68x68x105mm Max.300m 500G

MRE-SP074 8080x128.5mm Max.300m 120°C 67,69k 20G 500G

67,69k 20G 500G

VIaSSIPZESEES O 156x195mm 1024 Max.300m 120°C 67,69k 20G 500G

MRE Application

Multi Turn ABSOCODER model MRE meets the specification of heavy-duty applications requiring long cycle and high
reliability. MRE offers absolute detection through a range of up to 8192 revolutions. The sensors are robust, and with
the absence of any electronics / optics linkages. MRE is suitable for use in harsh environment where debris, fluids,

vibration and high shock are present.

Screw Down

£
&

™9y
o

:

C 5 Ladle turret angle
Y

|

High resolution multi-turn ABSO-
CODER for screw down position
measurement

High strength ABSOCODER detects
the position of ladle turret angle
position

Fully absolute position measurement
of wire hoist crane application

Coke Coal
Cart Position

<«

Tar Machine
Height Position

Position measurement of coke coal
cart by multi turn ABSOCODER

Durable ABSOCODER (20G for
vibration and 500G shock) detects
the position of extruder rack

Heat resistance ABSOCODER (Max.
120 ) detects the position of tar taking-
off height at cokes application
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Waterproof and Under Water Absolute Rotation Position Sensor

Waterproof Heavy Duty Position Sensor

Application (Looper)

When we talk about waterproofing, we often refer to an
IP rating. This stands for Ingress Protection, and it
usually followed by a number, which shows its ability to
withstand water and dust. The first digit refers to solid
particle protection and the second digit refers to liquid.
Waterproof ABSOCODER scores a rating of IP67. That
means it can be submerged up to 1 meter in depth for
up to 30 minutes, and against string water jets and
waves condition. This also means that dust particles are
unable to enter the sensor body.

Waterproof ABSOCODERSs are designed to operate in
wet, wash-down, heavy vapor and in-tank environments.
Underwater ABSOCODERSs are designed to operate
underwater condition for instance water gate position
application.
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In rolling mills, loopers are
normally used to control the
tension of the metal strip
between roll stands.

The rotation angle of the
looper is measured and
detected by a rotation
position sensor designed to
meet the string water jets, and heavy vibration condition.
Waterproof ABSOCODER is a true-moisture-proof and
anti-rust position sensor to fit the looper arm position
detection application. The sensor lead cable is also
water-proofed for protection.

Pulse Count Selectable Heavy Duty Sensor

ezABSO

Pulse Count Selectahle Rotary Sensor

Inner switch changer

Application | Main Motor Seed Feedback

ezABSO is a smart sensor which is exactly what the
market has been waiting for. Users can select the
16-different pulse counts per revolution by sensor DIP
switches. In order to withstand the harsh process
environment in a steel plant, it is designed to eliminate
optical light sources and fragile glass discs from the
sensor unit. ezABSO counts and measures the machine
speed under the electro-magnetic-induction principle
which is a very unique technology. ezABSO series are
used for machine feedback in order to control the speed
and the sequence of the individual process steps.

Advantages
B User selectable pulses per revolution by DIP switches
B Zero optics components and zero fragile discs inside

General Specification
Product

Family Power

100/200/300/500/

512/600/1000/
1024/1200/1500/
1536/2000/2048 /

2400/ 3600/ 4096

68x  DC10.8~ Push 6000

EZ000 113mm 26.4 Pull r/min

Sensor | pimension Supply Output ) Potation A Type B Type C Type D Type Temperature
Voltage Circuit Speed

One of the important features
of the DC motor is that its
speed can be controlled
with relative ease.

Sensors are a critical com-
ponent in a motor control
system. One of the major
application of ezABSO is

measuring the rotation
speed of motor. It is used to
sense the speed and
direction of rotation motor.
ezABSO is developed to
eliminate unexpected
down-time for this appli-
cation.

Environmental

Pulse Count Select Specification

10/128/192/256/  25/100/120/200/ 3/4/20/24/

360/384/400/720/ 300/400/500/600/  30/40/60/150/
800/900/1600/ 900/1200/1500/  250/600/750/900/  1P66 -20~80
1800/2500/2560/  1536/2000/2048/  1200/2800/5000/

3000/8192 2400/ 2500 6500
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CYLNUC

Smart Liner Position Sensing Hydraulic Cylinder

Smart Linear Position Sensing Hydraulic Cylinder

Cylinder Built-In Smart Linear Position Sensor

NSD smart linear position sensor IRS is
non-contact and wear-free linear sensor for
direct installation in hydraulic cylinders.

Idea of IRS

Hydraulic cylinders get their power
from pressurized hydraulic fluid. The
hydraulic cylinder consists of a
cylinder barrel, in which a piston
connected to a piston rod moves
back and forth. The barrel is closed
on one end by the cylinder bottom
and the other end by the cylinder.

Replacement of Limit Switch
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Replacement of Wire Sensor

Hydraulic cylinders have many
applications in the steel industry,
because the extremely harsh
environment of the steel industry
demands highly resistant finishing
and quality sealing material. Add to
this fact that machines are required
to run 24hours and 7days per week,
and the machinery of the highest
quality is demanded.

Analog output

Replacement of Ball Screw

NSD CYLNUC and IRS is the best
solution for linear position sensing
cylinder application to satisfy both
heavy-duty and high-accuracy
demands.

Replacement of Rack-And-Pinion
Binary output

Binary

output

External linear displacement
transducers (LVDT) is the linear
position sensor to measure the
position of the hydraulic cylinder’s.

It is equipped with external sensing
bar.

This kind of external LVDT is readily
accessible and easy to replace.
External LVDTs are exposed to the
danger of the harsh steel making
environment such as a hot
temperature, water, high vibration,
debris contamination, and physical
shock.

Coil Head

Sensor Assembly

NSD's smart linear position sensor,
IRS (In-Rod-Sensor) is a non-contact
and wear-free linear sensor for direct
installation in hydraulic cylinders.

IRS is one of the most accurate and
durable linear sensor available.

For the sensor installation, the
hydraulic cylinder’s piston rod must
be bored with a gun-drilling process
through its center to accommodate
the IRS.

Maximum 1um of IRS sensing
resolution accuracy is much greater
than is needed for most equipment
applications.

Inspection

Its non-contact design with zero-pulse-
generator and zero-microprocessor
inside the sensor unit, eliminates
mechanical failure mechanisms,
reducing wear & tear, while
minimizing down-time by improving
durability and reliability. True heavy
duty IRS series has been proven its
excellent performance under the
most harsh environments for steel
industry.

NSD makes most of sensor parts and progress the rigid quality check process.
=R i — = |

Final product
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CYLNUC

Smart Liner Position Sensing Hydraulic Cylinder

Hydraulic Cylinder Sensor, CYLNUC Family

The steel industry is one of the places where the hydraulic cylinder sensor has been able to show its large advantage
in comparison to other industries. The highly compressed power and the resulting forces are crucial to some specific
applications. Whether it is smelting, refining or finishing the product, without the power inherent to hydraulics, most
products would not be produced at all. In each of these fields, hydraulic cylinders and its built-in linear position
sensors are exposed to extreme conditions. High levels of pollution, high temperatures and extreme working
environments. CYLNUC has been proven its extraordinary performance under the most harshest environments in the
steel industry.

MM &

CYLNUC Application

From the ladle, the hot metal is transferred via a refractory shroud (pipe) to a holding bath called a TUNDISH. The
tundish allows a reservoir of metal to feed the casting machine while ladles are switched, thus acting as a buffer of hot
metal, as well as smoothing outflow, regulating metal feed to the molds and cleaning the metal. One of the traditional
linear sensor for tundish is external LVDT, but it requires a great deal of down-time for maintenance to adjust sensitive
null position and breakage of a sensor part from the harsh environment. CYLNUC is the best solution for this
application to satisfy higher durability and 5um of higher accuracy.

Tundish stopper
The stepping CYLNUC for tundish stopper has also been verified. The
first advantage of the stepping CYLNUC is enabled on-site self-repair
that needs no manufacturer's overhaul, which significantly reduces

Tundish maintenance cost.
Sliding nozzle
T CYLNUC cylinder products have been effective in adjusting the flow

rate of sliding nozzles for 10 years. However, still now, some steel
Mold g plants are not satisfied with their performance. Our stepping CYLNUC
- will serve by delivering higher response and more accurate positioning.

Support Rolls = Mold width variable
. W The mold width variable device is the first product that delivered result

Rolling Mill i 4 | to NSD. Thanks to the N steel plant cooperation, this system was
verified on-line. Currently, this product gets most requests among the

» / Water Quench i : \ systems, cylinder units, and devices.

>

- o
For detecting position of conventional stepping cylinder of the | compa-
ny, ABSOCODER is used as a standard device. The advantage of
introducing NSD’ s stepping CYLNUC is enabled on-site overhaul in
plants. A precise discussion is necessary before introduction.

Actual CYLNUC
for Tundish
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Cylinder Built-In Smart Linear Position Sensor

IRS Specification

Non-contact and wear-free linear position sensor IRS is suitable for a direct installation in hydraulic cylinders.

NSD'’s IRS (In-Rod-Sensor) can have the best of both precise sensing and physical durability for smart cylinders. IRS
satisfies IP67 protection degree, 20G for vibration, 500G for shock, and up to 120°C of high temperature with zero
electronics, zero microprocessor unit, and sensitive core unit inside the sensor unit.

General Specification Environmental Specification

Product Famil
ECEE RN || e o Rod | Resolution| C20' | Temseraturel 1P | Vibration
Pitch Diameter Length P Rating | Resistance | Resistance

IRS-51.2P18A 51.2mm 18mm 6.25um  Max.200m 120°C 67,69K 20G 500G
IRS-51.2P30A 51.2mm 30mm 6.25um  Max.200m 120°C 67,69K 20G 500G

IRS-32.8P18A 32.8mm 18mm 1.00um  Max.200m 120°C 67,69K 20G 500G

IRS Application

Current hydraulic cylinders for steel industry requests for position-sensing option, such units are also referred to as an
electro-hydraulic control or a smart position sensing hydraulic cylinder. IRS is the best solution for a cylinder built-in
linear position sensor.

Ladle Swing Caster Side Guide
Tower Hoisting Mold-Width

Position Measurement of Ladle  Mold width position detection Position Measurement of Slab Side
Swing Up / Down Guide
Work Roll Shift Sliding nozzle Wrapper Roll

opening / closing /

RS =%,
e ) \ ‘_

Work Roll Shift Leaner Position Position Detection of sliding nozzle Linear Position for Wrapper Roll at
Sensor open / close Down Coiler
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VLS-8SM

Hydraulic AGC Linear Position Sensor

Automatic Gauge Control and Linear Sensor

Sheet and strip thickness accuracy
is an important quality indicator, and
thickness control is the strip rolling in
the field of key technologies.

In modern strip rolling mills, the
hydraulic AGC system has replaced
the old electric screw-down AGC
system.

Automatic Gauge Control system (or
AGC) is used to continuously
measure the actual thickness of the
strip through the thickness by the
sensor, according to deviation signal
of the measured value comparing
with a given value.
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The hydraulic AGC system uses
a pair of hydraulic AGC screw-up/
down cylinders (one for each side
of the mill) to change the gap
between the work rolls. The rolls
generate a rolling force to control
the thickness of the strip and keep
the desired flatness of the strip.
AGC position sensors are the most
important elements to guarantee
the accuracy of the rolling / strip
thickness.

The hydraulic gap adjusting
cylinders are located under the
bottom back-up roll or on top
back-up roll. The servo valves and
high resolution linear sensor

The rolling mill automatic gauge
control system is one of the most
critical and sensitive processes. The
rolling mill vibration phenomena
often occurs in the rolling processes,
which not only affects the rolling
accuracy, strip surface smoothness,
but also cause the damage of the
rolling equipment.

Therefore, the AGC linear position
sensors are required to be both
highly accurate and mechanically
durable.

VLS-8SM allows for the measurement resolution

equal to or better than a traditional magnetscale position sensor

1um of High Accuracy and True Heavy Duty Linear Position Sensor

NSD’s high-accuracy and true
heavy-duty

linear position sensor for AGC
application,

VLS-8SM plays to its strength when
installed inside a Hydraulic AGC
cylinder and will provide the exact
position with an accuracy of 1um.
VLS-8SM allows for the measurement
resolution equal to or better than the
traditional Magnescale sensor.

One of the unique & core technologies
which satisfy 1Tum of sensing
resolution is based upon the ultra-
precision sensor rod fabrication, and

Sensor Rod of VLS-8SM

] Copper plating

" plating surface

Grading treatment of

coil wound sensor head.

The robust linear position sensor
VLS-8SM series has a sturdy 14mm
sensor rod and 52mm sensor head
diameter, with hard chrome plating
on the sensor rod surface.

Two double contact shaft seals to
keep fluids and solid contaminations
out of its bore, and it offers maximum
150°C heat-resistance sensor cables.
Non-contact and wear-free VLS-8SM
series is suitable for direct installation
inside hydraulic AGC cylinders.

More than 2000 units (until 2010) of
VLS-8SM sensors have been installed

Rod groove grinding for
cooper plating hole

HCr plating on the rod
surface

VLS-8SM20
(®20mm of sensor rod type)

in hydraulic AGC cylinders in the world.

Advantages

® 1um of high accuracy

®m Non-contact sensor linear travel

® Hard chrome plating on rod surface
® Robust sensor design

® No electronics in sensor unit

VLS-8SM28

( ®14mm of sensor rod type)
VLS-8SM14

( ®14mm of sensor rod type)
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ULS-8SM

Hydraulic AGC Linear Position Sensor

VLS-8SM Specification

VLS-8SM is an electro-mechanical position sensor that measures the AGC’s linear travel length and amount under
magnetic reluctance change. Its outstanding accuracy and durability is achieved by a high precision sensor rod while
eliminating all electronics in the sensor head.

General Specification Environmental Specification

Product Family
Rod ; Sensing Cable IP Vibration Shock
Diameter Resolution Stroke Length L]0 CUD Rating | Resistance | Resistance

28mm 1.56um Max.1,200mm Max.200m 120°C 67,69K 20G 500G
20mm 1.00um  Max.350mm  Max.200m 80°C 67,69K 20G 500G
14mm 1.00um Max.200mm  Max.200m 80°C 67,69K 20G 500G
14mm 1.00um Max.200mm  Max.200m 80°C 67,69K 20G 500G

Application

Hydraulic AGCs have been an essential system that are used to promote rolling prevision. Excellent thickness and
high accuracy control can be achieved by a high precision linear position sensor. NSD VLS-8SM series is the best
known solution for the linear position sensor for the Hydraulic AGC cylinder for the rolling mill application.

Hot Rolling Mill AGC Application

Sensor rod

Sensor Head

Sensor housing for the
modification /
replacement of the
existing linear sensor
to VLS-8SM

®-

AGC outer mounted
linear position
sensor VLS-8SM

N
N
gﬁ“ Automatic Width Control
_‘,-{F’m

B3

N

Rolling Mill Stand
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VLS-8SM

Hydraulic AGC Linear Position Sensor

True Heavy Duty and High Accuracy Linear Position Sensor

Linear position sensors for AGC application is a critical component on rolling mills. VLS-8SM can allow to
automatically adjust the roll gap to provide accurate product gauge control. Linear position sensor failures can shut a
mill down, and sensors that are not operating properly can adversely impact strip quality. This is the reason why heavy
duty position sensors are required in this application.

Specification comparison of AGC linear position sensors

&

Magnet linear scale position sensor

Traditional rolling mill application to control
thickness of strip to be rolled.

Magnetostrictive linear position sensor

Electronic pulse called a current pulse is created in
the head of the sensor head and sent speeding

Heavy duty magnetic reluctance
change linear position sensor

Next generation heavy duty linear position
sensor under magnetic reluctance change

It outputs pulses corresponding to the down the sensor tube. between sensor rod and coil-wound sensor head

displacement and moving direction on the scale. The position of the circular magnet ring is
determined by the time it takes between launching
the electronic pulse and strain pulse to return.

Contact travel with sensor rod and head Non-contact travel with sensor rod and magnet ring Non-contact travel with sensor rod and head
Transducer / converter is separated with sensor head Transducer / converter is installed in sensor head Transducer / converter is separated with sensor head

2mm of sensor rod without HCr plating 2mm-~10mm of sensor rod without HCr 14mm-~ 28mm of sensor rod with HCr plating
treatment plating treatment treatment

IP 65 with Max.400 IP30~IP67 with Max.750 1P67,1P69K with Max.800 (sensor rod for Max.150°C)

Resolution for Tum

Resolution for tTum~10um Resolution for 0.5um~5um

Replacement of Your Existing AGC Sensor to VLS-8SM

VLS-8SM will help you to improve your existing roll position control system as the replacement solution.
Selecting and ordering VLS-8SM is also incredibly easy; please tell us your existing AGC specification with mechanical
and electrical specs.
NSD and our local partner will work with our customers’ specs to insure a proper modification.
NSD’s engineering team will provide a seamless installation of VLS-8SM to your existing system.
NSD’s engineering team will provide a seamless installation of VLS-8SM to your existing system. NSD will also design
the sensor housing to fit with the cylinder and VLS-8SM, in that case the additional.
Rod fixing holder

Tip spherical
fitting

Rod part

Noncontact

Return
spring

Sensor head
part

Noncontact

Sensor body

Sensor fixing
Sensor head part holder

External type Built-in type
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Heavy Duty Proximity Magnet Sensor

True Heavy Duty Proximity Magnet Sensor

PXA-20HMG

ABSO PX

Heavy Duty Proximity Magnet Sensor

ABSO PX was developed specially to detect
the presence of an object and used on

heavy duty equipment in a harsh environment
Max.100mm Sensing Range

True Heavy Duty Proximity Magnet Sensor

Magnetic proximity sensors are
actuated by the presence of the
permanent magnet.

The reciprocal attraction of both
reeds in the presence of a magnetic
field, due to magnetic induction,
establishes an electrical contact.
The plate’s surface has been treated
with a special material particularly
suitable for low current or high
inductive circuits.

Presence detecting is well activated
by means of a magnetic field rather
than mechanical contacts.

ead cable
Insulated protection sleeve protection

Core
(Magnetic substance bore)

coil Max. 1800
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O-Ring seal
Zero-leak
protection seal

Induction Stainless hard case cover

NSD’s magnetic proximity sensor,
ABSO PX, is the best solution under
a heavy duty environment which has
no any electronics and reed
contactors inside the sensor, but
induction coils and core to enhance
its durability.

ABSO PX was developed specifi-
cally to detect the presence of an
object and use in heavy duty
equipment in harsh, high temperature,
high vibration, water condition, and
outdoor environments.

How to install th¥
and target Maghe

@ target sensing
level

Major application for steel industry
m Cokes ASP

H Cokes CDQ Up/Down

u Side Guide

® Pinch Roll Open/Close
® Chock Clamp

®Dummy Bar Cut

® Plate Rolling Mill CLC
mDown Coiler

m Cokes Coal Cart Limit
mBack Up Roll Limit

m Pressure Block

m Side Shift Roll Change
® Spindle Shaft Support
®\Work Roll Change Level
m Re-Heater Door

B Turn Table
2]
Installation of Drill a hole in
the sensor head the target plate

to install the
magnet

Hole diameter :
7mm

in advance to
ensure the

Thread Locker
(ex. Loctite)

Apply an Adjusting
¢ adhesive onto sensing

the target magnet @ level sensing
and fasten a distance
magnet with a nut

together

Magne!

A proximity sensor or switch opens
or closes an electrical circuit and
detects the presence of a nearby
object without any physical contact.
They are most commonly used in
manufacturing equipment, robotics,
and security systems.

The object being sensed is often
referred to as the proximity sensor’s
target.

For instance, an inductive proximity
sensor always requires a metal
target, and a capacity sensor might
be suitable for a plastic target.

Inductive proximity switches are the
traditional sensor in the steel
industry to sensing distance to
objects by generating magnetic
fields / eddy current.

They are similar in principle to metal
detectors.

A coil of wire is charged with
electrical current, and an electronic
circuit measures this current.

If a metallic part gets close enough
to the inner coil, the current will
increase and the switch will open or
close accordingly.

High density circuit board
for DC output in restricted spac

Sensor
housing

Induction coil

Inductive proximity sensors operate
under the electrical principle of
inductance. Inductance is the
phenomenon where a fluctuating
current, which by definition has a
magnetic component, induces an
electromotive force in a target
object.

Eddy circuits build up in the metallic
object, magnetically push back, and
finally reduce the inductive sensor’s
own oscillation field. Traditional
proximity sensors are based on the
use of reed contacts whose thin
plate are hermetically sealed in a
glass blub containing inert-gas.

4

Inert antioxidants gas:
Glass bulb

Physical contact
blade reed switch "w
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ABSO PX

Heavy Duty Proximity Magnet Sensor

ABSO PX Specification

When it comes to presence detection applications in steel industry, proximity sensors are subjected to extremely harsh
environments. ABSO PX is the best solution with world-best-durability, it should last for years without breakage.

General Specification Environmental Specification

Product Family Detecti Cabl P | vibrati Shock
Sensor . . etection . aple Ioration oC
Weight Length Temperature Rating [ Resistance | Resistance
0G

HPS-M30M ®30x70mm 33mm 4009 Max.500m 150°C 67,69k 2 500G
HPS-M34D O 34x70mm 33mm 4009 Max.500m 150°C 67,69k 20G 500G

General Specification Environmental Specification

Product Family b Si : R
Sensor Di . ower igna esponse Weiah
imension SuEply | O Time eight Temperature

On—0Off : 30ms o
DO S20] |V [CHl 22 5x85x92mm | DC24V | On / Off Off=O0n - 35ms 150g 55°C

ABSO PX Application | Automatic Work Roll Change

The change of work rolls is a necessary process for every rolling mill to perform.
The change of worn or marked work rolls requires a great effort and time, which
can relate to the mill's productivity. The improvement and modernization of a
rolling mill is an effective way of adapting to the recent market requirements and
reducing conversion costs.

Today’s stringent demands on product quality and lower-cost production make it
imperative for metal strip producers to improve equipment and make their rolling
operations more efficient.

Automatic roll change systems became a usual technology to suit market needs
in recent years. It assists the operator to carry out this hard task, reducing safety
risks, time lost in its execution, and increasing the productivity of the mill.

All sequence steps are performed automatically when the respective interlocks are set. Despite that the roll change is an
automatic process, confirmation of position by the operators always will be required to start introduction, and extraction of roll
sequences.

s

ressure Hydraulic Block
(AGC)

Side Guide Position Check
side guide unit moves
backward before
change the work
roll,forward after
change the work roll by
hydraulic system.
ABSO PX detects the
end position of the side
guide unit.

Pressure Block Position Check Screw e Most of roll change positions are
Pressure detected, measured and controlled
Block (AGC) L.

by proximity sensors, and most
proximity sensors are installed at
the mill stands area.
Therefore, sensors are required to
withstand such a harsh environment
during the rolling mill operation.
Production time lost when changing
work rolls are from proximity
sensor errors and its correction by
operators.
NSD’s ABSO PX has been proven
its excellent performance and
superior durability.
It is the extremely robust, durable,
sack Up Roll | - water sealed and failsafe sensor.

pressure hydraulic block
(Auto Gauge Control
Cylinder) moves drive side
before change the work roll,
and moves back to original
position after change roll.
ABSO PX detects the end
position of the pressure
block unit.

Chock Clamp Position Check

chock clamp assembly
unit for back up roll

opens, moves and adjusts

the position during the

auto work roll change.

ABSO PX detects the
position of the back up <

Side Shift Roll
Change Position Check
ABSO PX is the best solution
for both side shift roll change
method, and turn table roll
change method. ABSO PX
detects the position of auto
roll change under every

roll assembly unit. sequences and stages.

Spindle Shaft Support Unit
Position Check

spindle system pushes the

existing work roll off the roll
change car, and spindle

support unit will hold up the
spindle shaft during work roll

Position Check
work roll moves down to the roll
change level position which is
the same level of car rail level
at work side. ABSO PX detects
the position of up and down of
work roll change level cylinder
Work Roll Change Level Adjust Cylinder
Change Roll Rail (Car Rail Level)

Work Roll Change LevelJ

is out. ABSO PX detects the
dedicated position of spindle
support unit

41

Heavy Duty Roll Gap Measurement Sensor Device

The Idea of Roll Gap Measurement by RGS

The roll gap measurement, RGS enables the control of all potential error sources and provides detailed information
about the condition of the strand guidance and roll gap condition. The roll checker GRS is available as well for the slab
caster applications.

When it comes to roll gap measurement applications in a slab caster, gap sensors are subjected to high vibration and
unexpected mechanical shock. Often these environments result in an increase in operating expenses and
maintenance cost from production down-time along with the sensor damage and breakage. NSD’s true heavy duty roll
gap sensor, RGS is failure-free and extremely robust designed. RGS provides accident-free and less down-time.

Upper pinch roll Measures this gap.

Absocoder

L. -
//
/
Lower pinch roll Dummy bar Orbit
1. When located between the rolls, it is free. 2. Measures the smallest gap between the rolls.

42



ABS0 SOLUTION

True Heavy Duty & Fully Absolute Position Sensor

lon under increasingly

t sensor solu
te position sensori&BSOC
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NCV-40H

Application Example | Screw Down

Digital Binary / Gray Code Output Converter

The most common types of numerical [0
encoding used in the absolute position = EREEEE FEei Feeel
sensor are binary and gray codes. 0~225 0000 0000
Binary code can have a large number of
changes between one code and the
next. Gray code, on the other hand, has
the important characteristic that only
one bit changes between one code and
the next. See the table for examples of
binary code and gray code for the
codes from 0 to 15 for a 4 bit code. The
advantage of binary code is that it is
easy to convert to a numeric value. The
advantage of gray code is that it makes
very stable position digitizers, because
only one bit changes at a time, resulting
in uncertainty of only 1 bit. NSD offers
both binary and gray code output
converters for rotation and linear
ABSOCODER.

225~45 0001 0001
45~675 0010 0011
675~90 0011 0010
90~1125 0100 0110
1125~135 0101 0111
135~157.5 0110 0101
157.5~180 0111 0100
180 ~2025 1000 1100
2025~225 1001 1101
225~2475 1010 1111
2475~270 1011 1110
270~2925 1100 1010
2925~315 1101 1011
315~3375 1110 1001
337.5~360 1111 1000

High precision
ABSOCODER,
a smart alternative

ABSOCODER

™ The screw-down drive system must be capable of
operation under rolling loads. The design must be rugged
as loading torques, and should be encountered in
additional to frictional effects. The condition for a high
speed strip thickness control is the fast and precise
hydraulic-screw-down of the rolls.

The hydraulic cylinders must move to the nominal position
with a sufficiently low friction and the highest speed. The
_/  position is controlled by a high resolution position sensor

with 1um level.

NSD provides 1024 multi turn ABSOCODER with high
resolution Binary or Gray code converters (65,536 divisions
per one revolution).

B High resolution : 65,536 per revolution

M Linearity : +/- 0.01°

B Number of turns : 1,024 turns

B Temperature : Max.120

H Cable : Max.300m

NCV series

» Output

NSD
ABSOCODER dedicated cable

MRE series

VRE
VRE
MRE

MRE-1024

VLS /IRS

VLS-8SM

39x155x93
39x155x93
39x155x93

39x155x93

39x155x93

39x155x93

Applicable Dimension Resolution Power Sample Cable
ABSOCODER mm ESORIS Supply Time Length

8192 DC24V Binary / Gray 0.2ms Max.500m
65,536 DC24V Binary / Gray 0.2ms Max.200m
65,536 DC24V Binary / Gray 0.2ms Max.300m

67,108,864 ;
Ao DC24V Binary / Gray 0.1ms Max.300m

1.56um(VLS) .
6.250m(IRS) DC24V Binary / Gray 0.2ms Max.200m
1um DC24V Binary 0.2ms Max.200m

VARICAM
IVS— !_'DF X-1

On / Off Cam Switch /
Limit Switch Signal Output Controller

The cam switch and limit switch are used to convert a mechanical
motion into an electrical control signal with on/off formation, and
for end-of-travel switching onto mechanical site.

Cam switches are mounted in one enclosure and are activated by
individual & adjustable cams. Switches can be set to be activated
in fully open / close positions. It uses physical contact to detect
the presence of an object, therefore operators should maintain
the cam switch at actual production site where the possibility for
accident is high. Limit contact switches are consumable parts,
and it requires periodic maintenance for replacement.

User friendly digital cam switch controller, VARICAM / VARILIMIT
offers freely selectable and configurable cam switches and limit
switches with ABSOCODER. The position data is provided to
VARICAM / VARILIMIT by a position sensor ABSOCODER.

For easy configuration, NSD controllers provide optional signal
formation according to the connecting upper controller (PLC), for
instance, on/off limit switches-analog voltage<analog current-
BCD binary code - motion detection signal.

Application Example | Replacement of CAM Switch

Sub-lance

Specification

Main motor

ABSOCODER

Digital Function Controller

Product Family Applicable ABSOCODER | Power Supply Output Cable Length
VRE

MRE
VLS /IRS
VRE
MRE
VLS /IRS
VRE
MRE
VLS /IRS

DC24V

Max.500m
Max.300m
Max.200m
Max.500m
Max.300m
Max.200m
Max.500m
Max.300m
Max.200m

30Points Switch / Analog Voltage / Motion Detection

30Points Switch / Analog Current / Motion Detection

30Points Switch / BCD Binary / Motion Detection
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Incremental Pulse Output Converter

TMEIC TC-net Network Converter

Pulse Output Converter

Digital signals are a series of pulses consisting of just two states,
On (1) or Off (0). There are no values in between.

Digital signals carry more information per second than analog
signals. This is the same whether optical fibers, cables, or radio
waves are used.

Pulse output digital signals maintain their quality over long
distances better than analog signals.

ABSO PULPUL is a transmitter that converts mechanical position
or speed information from ABSOCODER to pulse wave patterns
which is the same with the general optic (incremental) encoders.
You can select the desired number of pulse or change with ABSO
PULPUL from 1 to 10,240 pulses.

Pulse setting

Rotate the rotary switcheswith a driver to set [6][0][0].

£ 3—= @’l:
<
600 Pulse §
Oo—-a
(= ) O O o3 ]
S 1200 Pulse

Pulse setting

Rotate the rotary switcheswith a driver to set [1][2][0][0].

Specification

DC motor speed is often regulated Hestcontroller
with a closed-loop speed control "P
using incremental optic encoder

(tachometer) feedback. The optical Command
encoder always watches the number
. . NSD-Pulpul range
of rotations of the shaft. Light from ——— = P
the LED passes through a pattern Inverter PULPUL

on the glass disc and is read by the
light receiving component. Motor
vibration causes encoder failure,

r
|
: Phase A I'LILUL
|
especially when glass discs and .| Output signal
\
|
|
\
|
|

Phase B LTI

A/B pilse

electronics are present. \é\gtlgg ?noigclgsl:?n-spglfse /
ABSO PULPUL is the pulse-output 10-pulse

converter which connects with the o
heavy duty ABSOCODER. Inverter

output

dedicated
cable

\
|
|
|
|
|
|
|
|
|
|
Customer can reuse the current ‘
system and interface without any |
modification and can select the
desired pulse numbers with ABSO

PULPUL converter.

| NSD dedicated |
Q) cable or
\ JKPEV-S cable |

| ABSOCODER !
| VRE-10TP0G8/058 series |

Applicable Dimension Power Sensor Cable

VRE-10TP

VRE-10TP

VLS/ IRS

39x155%93 (ssloct b}jﬁo“)‘ase uni) DC24V  A/B/Z  1axis Max.500m
39x155x93 (sel ect1tg/~1 8’33'%9 unit) DC24Vv A/B 1 axis Max.300m
OX155:98  (sel ecﬂt‘)’;]g'ﬁﬁf’s ouny  DC24V  A/B 2 axis Max.300m
39x192x110 6.25um fg‘;rl‘é'és DC24V A/B 1 axis Max.200m

Application Example | Coiling

TMEIC TC-net Network Converter

TC-net provides a convenient way to upgrade the older GE
control system. The VME-based hardware provides
high-performance bridging to Toshiba’s TC-net real-time control
network. The controller is programmed for all the drives and logic
using the existing configuration as a basis, and the Bridge is
programmed to communicate with those drives through the
interface cards.

AB9 series is a ABSOCODER converter which corresponds to
TC-net network.

Specification

Coilers begin with a pair of pinch rolls that catch the strip
head-end and establish tension across the run-out table. The
head-end is defected by a gate down to mandrel associated with
the coiler and is guided around the mandrel by wrapper rolls.
After the strip tails out of the finishing mill, the pinch rolls continue
to hold back-tension to prevent the coil from unraveling, before
the strip tail is pulled through the pinch rolls, the wrapper rolls are
reengaged. A hydraulic coil car moves into place beneath the coil,
and after rising up to support the coil’s bulk, it strips the coil from
the mandrel and places it in position for transport to the tagging.

o

<

-

Hoisting Coil Car Mandrel

Down Coiler (Wrapper Roll)

R = A

35x185x95

MRE 35x185x95
VLS /IRS 35x185x95
VLS-8SM 35x185x95

8192 Binary 2 axis Max.500m
131072 ) )
(8192X32turn ~ 32X2048turn) Bzt EEND et
1.56um(VLS) . .
6.25um(IRS) Binary 2 axis Max.300m
1um Binary 2 axis Max.200m
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NCV-220HSSI

SSI (Synchronized Serial Interface) Converter

SSI (Synchronized Serial Interface) is a synchronous,
point-to-point, serial communication channel for digital
transmission.

Synchronous data transmission is one in which the data is
transmitted by synchronizing the transmission at the receiving
and sending ends using a common clock signal.

2 sensor channel of NSD SSI converter has various functions,
as below.

- Zero point setting function

- Error detection function

- Rotating direction setting function
- Compact Design

- Max.500m of cable connection

Slab torch cutter is also the
piece of equipment on the
cutting machine most likely
to be misused, nonfunctional
or even missing one of the
most important applications.
Two sensor channel of SSI
converter can measure and
deliver the absolute position
of the cutters.

@ SS| Commnuication

Host PLC

| |
SSI cable ssi
converter
ABSOCODER
NCV-220HSSIV1R VRE 39x155x93 8192 DC24V Binary 2 axis Max.500m
131072 . .
NCV-220HSSIM2R MRE 39x155x93 (8192X32turn ~ 32X2048turn) DC24Vv Binary 2 axis Max.300m
y 1.56um(VLS) . )
NCV-220HSSILC VLS /IRS 39x155x93 6.25um(IRS) DC24V Binary 2 axis Max.300m
NCV-220HSSIL8 VLS-8SM 39x155x93 1um DC24V Binary 2 axis Max.200m
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L PROFI
BJUJS
‘ \ .. =

PROFIBUS Communication Converter

PROFIBUS (Process Field Bus) is a standard for fieldbus
communication in automation technology by Siemens.

NSD provides PROFIBUS DP converter. PROFIBUS DP is used
to operate sensors and actuators via a centralized controller in

production control applications.

Features

- Two sensor (ABSOCODER) channels
- Sensor current position setting function
- Sensor parameter setting function

- Self diagnosis function

- CE certification

1um high resolution
linear position sensor for
H.AGC cylinder

Single turn absolute
angle position for
Looper Arm

A=

P>

Heavy duty linear position
sensor for Work Roll Shift

Heavy duty and higher
performance magnetic
proximitysensor for

Auto Roll Change

Looper
Arm

b

The primary function of the hot ® NETWORK
strip mill is to reheat semi-finished
steel slabs of steel nearly to their Host PLC

melting point, then roll them
thinner and longer. The finishing

mill stands are used to form the  ABSOCODER

strip to the final thickness and
dimension. A precise position
measurement of rolling mills in this
process is the most critical for a
consistent surface finish and for
consistent thickness of a strip.
NSD has been providing our
total-sensor-solution for finishing
mill application with PROFIBUS
DP interface.

- AGC / Screw Down / Side Guide
/ Looper Arm

PROFIBUS
cable

PROFIBUS
converter

NCW-3DHPRV1R VRE

NCW-3DHPRM2R MRE
NCW-3DHPRLC VLS/IRS
NCW-3DHPRLS .

39x155x93

39x155x93

39x155x93

39x155x93

8192 DC24v Binary 2 axis Max.500m
131072 . .
(8192X32turn ~ 32X204gturn)  DC24V Binary - 2axis Max.300m
1.56um(VLS) . )
6.25um(IRS) DC24V Binary 2 axis Max.300m
1um DC24V Binary 2 axis Max.200m
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that utilize premium perrrr}ance to deliver the reliable position sensing

solutions in harsh and’#alntenance poor environments.

NSD’s true heavy du y nd fully absolute position sensor ABSOCODERS are

ideal for long-term ms‘_ tion with extremely less down-time in industrial

appllcatlons whelje continuous position measurement is needed.

These prewsnon en _'ered and durable sensors are superb stability and

resistance to | rferéﬁc -

Many applications, need :‘)re9|§q ‘%)osﬁlo" nformation. The benefits of NSD's
ea ‘dgkn 'x’fra calibration is necessary.

position sepsors are accura :
ABSOCODER is unaffected b mech nical ock, vibration, dust, dirt, oil and
eneral purpose optic rotary

humldlty which alﬂéncﬁgdlstor o d'g b
encoder. 38
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ABSO Solution for
Tire Making Application

gy i 4 £

- F o

J!

ptimizing the automotive manufacturing process with NSD’s absolute position sensing solution. As a position roven solutions for every process of tire manufacturing. As an absolute and heavy duty sensor provider,

sensing technology provider of the automotive industry, NSD has developed an integrated and absolutely NSD supports tire manufacturers and their suppliers in every step of the tire manufacturing process from
aligned set of solution for the entire process from press shop to final assembly line. NSD’s ABSOCODERs

offer performance-oriented solutions for a wide range of tasks that include positioning, transport, handling, and controlling

raw materials processing and mixing and component preparation, to tire assembly and curing, through
to final finish and inspection. NSD also provides the best solution for sulfuration process environment with

for heavy duty applications.

Body Press Process
Measurement of coil's outside
diameter with cylinder linear sensor

Body Press Process

Best solution for slide adjustment process
with fully absolute position detection and
higher durability

Approx. 30 to 45

Melting furnace

Melting Liquid Level Check for
Casting Process

Best solution for heat-resistance with fully
absolute rotary position sensor for VRE
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™ Coil width checker

Body Press Process
Measurement of coil’ s width with
cylinder linear sensor

Welding Process
Fully absolute detection of up/down linear
travel length with VLS dual rod ABSOCOER

_ Current cylinder

After ring
press fitting

Before ring
press fitting

Valve Sheet and Guide Fitting Press
Dual rod with fully absolute linear position
sensor for VLS

Motion controller for VS-10F

<
Leveler's press
amount adjustment

Body Press Process
Fully absolute detection of the precise
amount of leveler' s press movement

Welding Process
One of the standard position sensors for
nut welder with smart linear position sensor

Positioning of Up/Down Pusher for
Body Paint

Multi-turn absolute sensor for MRE
Motion controller for VS-10F

Adjustment of the
carriage attachment

Adjustment of the
front/back stopper

R Adjustment of the side guide
Body Press Process
Position adjustment of sheet feeder,
carrier and side guide with multi-turn
absolute sensor, MRE series

Cylinder block
200 to 300

Deburring Positioning of Casting Process
Smart linear position cylinder sensor for CSA
Motion controller for VS-10F

Positioning of Body Shuttle Conveyor Travel
Best solution for the replacement of existing
limit switches

Multi-turn absolute sensor for MRE

Motion controller for VS-10F

sulfuration-proof technology.

Measuring the thickness
of the top and bottom rubber sheets

Touch roll

Drum Roll

Rubber extruder -Synchronizing speed Positioning the cylinder

for the tire fixation

Adjusting the speed of rubber
sheet winding machine

Measuring the tension of the rubber
sheet winding machine

Tension meter

Detecting the angle of the dancer roll

Detecting the vertical loader position
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water gate or dam is a barrier that impounds water. The reservoirs created by dams not only suppress floods

but provide water for various needs to include irrigation, human consumption, industrial use, aquaculture and

navigability. Our optimized technology is the best fitted for the water gate position control, and we provide
you the heavy duty and water-proof absolute position sensors with the smart gate controller.

ASCODOER GATE CONTROLLER

Fully Absolute & True Heavy Duty Position Sensor for User Friendly Operating & Smart Gate Control Function for
Underwater Position Sensor Water Gate Controller that Market Has Been Waiting For

s ey

G ) Calibration Function
Magnetic Reluctance ., Heat Resistance

Water Proof | \
1P 67
atic
sation for wiré"

i-level movement

ua
i 1st Wire - .
1]70% ofoompensalipn._ .

" Componentsii

|- - Best solution for thé wireTop:
[ 'in’gth ‘change due to ¥

temperature change with t o & Digital Setting and o IRend ires 5
s - 1\\\\\ +2% of compensation

_ . S "2 *.~Vibration Resistance function ~. i i
« . “Apsolute Position Detection— ~.  -StainlessShaft ~ - -y Ty DSP'ayF"dw
. Even Power is Off and— - Rt < -Max:4,000 rpm - cial-pointfor t gt LT e g
L e LA e - - i -ti i -
- Cableis Cut " - - syititreaime display : 1 #8% of compensation
RNt g

Wire Hoist
Water Gate

crane is a type of machine, generally equipped with a hoist, wire ropes or chains that can be used both to lift

and lower materials and to move them horizontally. It is mainly used for lifting heavy things and transporting

them to other places. In the area of crane control, it is very critical to track each individual object throughout
each phase in the process. NSD provides total solution for the each position of crane movement, boom hoist / crane hook
angle / main hoist up & down / rail or rubber tire position.

Ladle Crane at Continuous Casting STS/RTG/RGM Crane at Container Terminals

Ladle cranes are primarily used at steel plants for the Container cranes are a type of load dockside gantry crane
transportation of molten iron and steel. found at container terminals for loading/unloading containers.

Crane’s J| Crane
Crane’s up/down Travel position Travel Position | Hook Angle Hoist Position
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ABSO Solution for ABSO Solution for
paper and Film Application Bﬂ\lﬂﬂl!ll?/l:ﬂﬂll nnnlicatin

here is no universal best platform or solution for factory automation because each one has its particular precise & heavy duty position sensor for beverage and food application is getting more important since the
strengths for specific types of applications. There is also no single leading automation system, as many degree of automation is increasing continuously. Our mission is to offer technology that allows customers to
factors and ideas lead to the best choice for each production field. However, position sensors are always essentially facilitate bothmodernization of existing and creation of new solutions.

applied at factory automation system, and ABSOCODER is the best choice if your production field is required for

absolute position sensing within a harsh environment. AB s 0 s o I “ti 0 n Io r

Air Knife Gap Detection Tenter Clips Position Near Roller Position Linear Position of

- |
Energy Application
E 4

VLS-8PS

Coater Head Gap

@ Nid VRE
i & VLS

VLS-EXI8PSM VARIANLOG VR TENSION

Calendar Roll Gap Roller Temperature

\

ﬁ or the energy applications, NSD continues to manufacture new designs for the most challenging applications.

VRE <
BAUM COUPLER J
Inrodsensor ABSO COUPLER ABSO SERVOR MOTOR

NSD also provides explosion-proof solution into this application.
ABSO COUPLER
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GLOBAL AGTION

From Japan to The World Over

METEC 2015 | GERMANY

NSD presented a range of innovative products and introduced a total sensor solution to meet the needs of the steel
industry at METEC. There is no event that can compare with the METEC in this industry.
For five days Messe Dusseldorf delivers a very positive summary of “The Bright World of Metals’. The metal fairs

DRGANIZATIO - = . o o : . g ;
DEOFP - 4 Vo guartet regllstgred good marks on the exhibitors’ as well as .the visitors’ side. In partlcular_ t_he internationality again
) C increased distinctly and now amounts to 56 percents at the visitors and 51 percent at the exhibitors.
' A A ® With 78,000 visitors from more than 120 countries METEC 2015 in Dusseldorf were on the level of the previous events.
The experts presented themselves in high spirits to invest and the 2,214 exhibiting companies reported on numerous
AR DE A & business transactions with customers from all over the world.
DER . » ik g y NSD demonstrated a range of innovative position sensor that improve reliability, durability, and efficiency for various
PEOP A steel making applications ; material, cokes, blast furnace, crane, caster, plate mill, hot rolling mill, cold rolling mill,
g o structure mill, rod mill, bar mill, seamless pipe, and so on.NSD’ s true heavy
4 e = duty and fully absolute position sensors had caused a big interest and good
Y ; _"af reputation throughout the entire METEC 2015. VLS-8SM for HGC/AGC linear
" ¢ position sensor attracted the biggest attention from the visitors which has 1Tum
'f.‘_,;q" high resolution, outstanding sensor durability under mill stands’ harsh
-%H environments. NSD will participate in the next METEC to keep up our successful
! promotion, and see you next time at METEC.
o | :" : i i . % DOPER 0}
< 0 . : -
S ] 4 = B ' : A . o ;
; B 1 A 6 1 : =3
ot e e [ G’ B Cieest 25 4
ATION - -
B i P Nt
SEAISI Conference | ASIA

59

AlSTech | USA

The steel’s premier
technology event AISTech
was held at David L Lawrence
Convention Center at
Pittsburgh in 2016, USA.

It was a great success with
numbers of visitor. NSD
Corporation participated since
2014 as the only company to
exhibit the true heavy duty
and fully absolute position
sSensors.

During the show, NSD introduced
our total-sensing-solution for
position sensing at steel
industry.

Most of visitors express their
interests.

NSD will also exhibit at
AISTech 2017, Nashville
Tennessee, USA. Please
come and see our new sensor
technology at the show.

SEAISI (The South East Asia
Iron and Steel Institute)
Conference and Exhibition is
one of the best known for
developing a competitive steel
industry in ASEAN.

This event offers a great
opportunity to learn and
discuss key issues that could
contribute to greater efficiency
and profitability of the steel
business in Asia.

NSD Corporation, we have
participated in SEAISI
Conference for three years in
arow from 2014, and
introduced the latest sensor
technologies for position
sensing applications of steel
industry.

NSD has a great reputation
during the show and received
a lot of attention from the

visitors, especially heavy duty A

position sensors.
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GLOBAL AGTION

Korean Steel Industry | KOREA

Full Automation Water Gate Control | THAILAND

The steel industry is the nation’s key industry with high
impact on the inter-industries and has played a crucial
role in the economic growth of Korea.

The steel industry has been trying to increase the
self-sufficiency in steel and to improve the balance of
trade by rising the export.

NSD is one of the best known of the sensor manufacture
in Korean steel industry.

Most of Korean steel works has been using NSD heavy
duty position sensor for their critical process in order to
less sensor down-time and maximize their productivity.
NSD and our local partner we call FAE (Factory
Automation Engineering) provide the best local service
and do system revamping projects in Korean steel
industry.

Unfortunately, if you are working
with anything that is not brand
new, you run the risk of not being
able to find the components you
need. When it is no longer
profitable or feasible for the
manufacturer to build parts, they
will stop. But you do not have to
worry about this matter with NSD
items.

One of our customer in Malaysia,
they use a lot of ageing press
machines which is used to shape
and cut metal sheet by deforming
it with a die tools.

There are many of old NSD
position sensors and controllers
which has been more than
several decades installed. NSD
and our local agent, we provide
our very new replacement
solution and support to set-up
install at actual customer site.
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Many parts of Thailand has experienced severe flooding
in recent years after heavy rains hit. The office of
the NESDB released the official report, and the
report says that employment
in the agricultural sector fell
by 17.5% or 2.86 million.RID
(Royal Irrigation Department)
is a government agency of
Thailand. They are a leading
organization in water
resources development and
have integrated water
management in order to
improve the recent flooding
situation in Thailand. NSD
provides the most fit
technology of fully automotive
water gate control to RID
Thailand.

NSD actively engages in their
several projects, for instance,
improvement of water gate
control, revamping of position
sensors, underwater position
sensor for flap gates.

Die Casting System Improvement | INDONESIA

Die casting is a metal casting process that is
characterized by forcing molten metal under high
pressure into a mold cavity.
Position sensors are available
to directly measure critical
process variables. If critical
variables are continuously
monitored and controlled,
production problems can be
detected and solved during
the casting cycle.

NSD’s heavy duty position
sensor ABSOCODERs will
lead to less scrap, improved
surface finish, higher
dimensional repeatability, and
improved internal integrity.
Our Indonesian customer had
an ageing die caster, and
NSD introduced and installed
the highly performance
position sensors to improve
their existing system.

GLOBAL AGCTION

Trust Based Partnership with Global Partner

Partner Interview | Five Star Hydraulics, USA

five star hydraulics, inc.

Not only Five Star Hydraulics manufactures cylinders, also
provides expert service on various cylinders. They are official
distributer of NSD in the North America for steel industry.

NSD : How clients evaluate NSD performance or what are
the feedback you hear from them?

Five Star : Our customers are always amazed at the
reliability and accuracy of NSD sensors. In the steel industry
there is no equal when it comes to NSD's ruggedness.

NSD : What is your experience with NSD products/service in
the U.S. market?

Five Star : Our experience is that NSD's quality and attention
to detail is directly reflected in their superior product.

NSD : What are the advantages you see in NSD products/
service?

Five Star : By far the biggest advantage of using NSD
product and service is the reliability of your sensors. In the
competitiveness of the steel market, down-time due to
component failure is unacceptable. By using NSD sensors,
the customer can rest at ease knowing that their sensors will
perform perfectly all day, every day.

NSD : What are your expectations for further?

Five Star : Our expectations are that in a short period of time
NSD sensors will be the sensor of choice in the American
steel market. Once the steel mills start testing and using
NSD sensors, they will fully realize that upgrading to NSD
will give them return on their investment for decades. The
increased production, enhanced quality and reduction in
down-time will make NSD the obvious choice.

P> Exhibition P> Open house event

P> Open house event

In 2001 Five Star Hydraulics entered into a partnership with
NSD Group. Five Star was recognized as the exclusive
North American partner for NSD’s Steel Industry sales and
service. Since 2001 our partnership has continually grown
and NSD’s broad product line has gained a strong following
and high regard in the U.S. and North American steel
industry. NSD’s unmatched durability and quality has time
and again solved position sensing issues even in the
harshest steel mill environments. Daily communication and
attention to detail has allowed NSD and Five Star to make
the customer’s needs our number one priority at all times.

P> Annual meeting
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