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CHOOSING AN LVDT

Questions frequently arise concerning the choice of LVDT.
Our applications engineers are always willing and able to
make recommendations as to the correct LVDT for your
application. However the following notes are offered as a
guide.

There are two main categories of LVDT, namely AC
input, AC output; and DC input, DC output. Within these
two categories the choice of LVDT will be dependent on a
number of factors and can be summarised as follows:
1) Environmental considerations; 2) Mechanical fixing;
3) Output from transducer required; 4) Linear range required.

Consideration of the above will ultimately define the
LVDT for the application.

ENVIRONMENTAL CONSIDERATIONS

The main environmental conditions encountered are elevated
temperatures and contact with fluids. The LVDT upper
operating temperature is determined by the components
used in its construction. LVDTs with built in electronics are
limited to 90°C. LVDTs with NYLATRON bushes are
limited to 120°C and LVDTs with standard connector
outlets are limited to 125°C.

As a general rule all LVDTs with integral cable and not
containing integral electronics are suitable for all but sub-
mersible applications. For sumbersible applications pre-
cautions are mainly taken to prevent captivated cores having
a piston effect. This is easily overcome by hydraulic venting.
Water ingress into cable terminations is prevented either by
the provision of a gland or by attachment of integral
flexible conduit.

MECHANICAL FIXING

LVDTs are mainly attached to the two relative moving
elements by a) clamping the LVDT body and clamping the
LVDT core; b) by clamping the LVDT body and spring
loading the core onto the other element; ¢) by fixing the
body and core (via an extension) by means of universally
jointed rod end bearings.

Many LVDTs can be configured to incorporate any of
the above fixtures but sometimes the choice of fixture will
determine the LVDT to be used.

ADVANTAGES OF LVDT'S

FRICTIONLESS MOVEMENT

The LVDT can be and often is, operated where there is no
physical contact between the core and extension rod and
the main body of the LVDT housing the transformer coils.
This makes it ideal for measurements where friction loading
cannot be tolerated but can tolerate the addition of a low
mass core. Examples of this are fluid level detection with
the core mounted on a float and creep tests on fibres or
other elastic materials.

INFINITE MECHANICAL LIFE

The LVDT by virtue of its frictionless measurement has no
elements that wear out. This essentially means that the
LVDT has infinite mechanical life. This makes the LVDT
particularly valuable in applications such as fatigue life
testing of materials and structures.
RUGGEDNESS OF CONSTRUCTION

The principle of operation of the LVDT enables thesensing
elements not only to be friction free but to be housed in a
variety of housings depending on the degree of mechanical
protection required. The use of rod end bearings, linear
rolling element bearings and flexible conduit helps the
LVDT to survive even the most severe abuse.
INPUT/OUTPUT ISOLATION

The fact that the LVDT is a transformer means there is
complete isolation between input and output. This makes
the LVDT easily isolated to prevent ground loops and
obviates the need for buffer amplifiers.

AC EXCITATION
Advantages:

(i) External signal conditioning permits more sophisticated
electronics to be used with variable gain, zero offset, current
outputs, etc.

(ii) Long cable lengths (3 core screened) may be used
between transducer and electronics — typically 100 metres
or so.

{iii) The transducer may be located in an area which
would be hostile to electronics.

{iv) The transducer is less expensive to replace than a
DC excited one of similar characteristics.

Disadvantages:
(i) Initial cost of system is higher than with DC LVDT.

DC EXCITATION

Advantages:

(i) Generally a lower initial cost for a system than with
AC excitation.

(i) A simpler system to install and set up.

(iii) May be operated in the field from dry batteries.
Disadvantages:

(i) Transducer itself is generally more expensive to
replace than a similar AC one.

(ii) No control over sensitivity or zero offset without
external electronics.

(iii) Long cable lengths (4 core screened) may introduce
volts drop problems unless external electronics is involved.

(iv) Unsuitable for hostile environments due to limits
imposed by internal electronics.

OUTPUT FROM TRANSDUCER REQUIRED
LVDTs provided with their own integral electronics produce
a voltage output which goes from positive to negative
corresponding to the two extremes of the LVDT core
position.

If other signal outputs are required then the signal has to
be further conditioned or alternatively the entire signal
conditioning carried out separately from the LVDT. This
approach can often be simpler and more versatile if current
outputs or zero and span control is required.

In summary a review as to whether an AC or DC LVDT
is required will often clarify all of the above points.

INFINITE RESOLUTION

The principle of operation of the LVDT, based on the
mutual inductance between primary and secondary coils,
gives the LVDT the characteristic of truly infinite resolution.
The readability of the external display represents the only
limitation.

NULL REPEATABILITY

Theinherent symmetry of the LVDT construction provides
the LVDT with the feature of an extremely stable and
repeatable null. The LVDT can thus be employed in high
gain closed loop control systems.

LOW CROSS AXIS SENSITIVITY

The output of an LVDT is predominantly dependent on
the axial movement of the core within the LVDT body. Rad-
ial movement produces very little change in output. This
makes the LVDT useful for measurements even when the
core moves with a short arc inside the LVDT windings.

CORE AND BODY SEPARATION

The separation between LVDT core and coil means that a
sealed non magnetic barrier can be placed between them.
This enables the core to be placed inside a pressurised or
corrosive environment with the LVDT body outside. Only
a static seal is required to seal the coil and eliminates the
need for dynamic seals on the moving member. LVDTs
used in this manner are actually mounted inside hydraulic
actuators.




PRINCIPLE OF OPERATION

The LVDT is an electromechanical device that produces an
electrical signal whose amplitude is proportional to the
displacement of the transducer core.

The LVDT consists of a primary coil and two secondary
coils symmetrically spaced on a cylindrical former. Fig. 1.
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A magnetic core inside the coil assembly provides a path
for the magnetic flux linking the coils. The electrical circuit
is configured as in Fig. 2 with the secondary coils in series
opposition. When an alternating voltage is introduced into
the primary coil and the core is centrally located then an
alternating voltage is mutually induced in both secondary
coils, The resultant output is zero as the voltages are equal in
amplitude and in 180° opposition to each other. When the
core is moved away from the null position the voltage in the
coil, toward which the coreis moved, increases due to the
greater flux linkage and the voltage in the other primary
coil decreases due to the lesser flux linkage. The net result
is that a differential voltage is produced across the secondary
tappings which varies linearly with change in core position.
An egual effect is produced when the core is moved from
null in the other direction but the voltage is 180° different
in phase.

METHOD OF LINEARITY
MEASUREMENT

1 The core is adjusted mechanically to the electrical
null, i.e. the position where the AC output from the
secondary windings is @8 minimum.

2 The core is then displaced to the full range at one
end of the stroke and a DC reading taken. The core is then
moved in pre-selected steps until it reaches full range at the
other end of the stroke, a DC reading being taken at each
step. It is arranged by setting the excitation/demodulator
circuit, that the mid position (i.e. electrical null as in (1)
above) is zero.

3 The maximum and minimum readings are added and
divided by the number of steps taken in order to determine
the straight increments. Thus a straight line is obtained
which passes through zero and which deviates from the
actual curve by the same amount at each full range.

4 The actual readings are now taken from the theoretical
straight line taking care of sign, i.e. reverse on passing through
zero. This is because the error changes sign on passing
through zero.

5 The linearity is now calculated as shown beneath.

. Typical Results
| Stroke +/— 1.0, 10 steps of .200" = 2.0" overall

Chart
A B C D
Stroke Actual Readings Theoretical Line Difference
+1" 1492 1489 3
+.8" 1195 11N 4
) 898 893 5
+.4' 598 595 3
3 300 298 2
0 0 0 0
-.2" 299 298 -1
—-4" 597 595 -2
—.6" 894 893 -1
—.8" 1188 1191 3
-1.0" 1485 1489 4

D = B—C to zero then C—B
Maximum difference is between 5 and -2 i.e. 7
Therefore percentage erroris _7 __x 100 = 0.235%

1489 x 2

As this may be either side of line it is normal to quote it
as plus or minus.

Thus it becomes percentage error = +/— 0.117% or
+/— 0.12%.

If a more careful calibration were carried out and notice
taken of decimal points column D could become 6.0 instead
of 7.0.

Percentage error in this case +/— 0.10%.

From hundreds of observations using different measuring
techniqgues and different operators it has been realised that
percentage errors can be made to vary by up to 2% with
the same instrument, Since the majority of LVDTs fall well
inside our specific limit of +/— 0.5% FS the actual recorded
figure is taken as a genuine approximation although strictly
speaking the result should be recorded: —

Percentage error = +/— 0.12% +/— 0.10%.

It should be noted that these linearities take no account
of any errors in position measurements, electronic circuit
or recording instrument linearities, i.e. it is total system
linearity.

Other techniques such as root mean square deviations
will give results up to factors of 4 to 6 better but we do not
consider that these methods are as practical for the
installation engineer,




LVDT Selection Chart. DS1159

TYPE USE AC orDC RANGE CORE TYPE SIGNAL CONNECTION ooy SERES O S
—{ 25mmio500mm |  FREE | END CABLE | FREECORE || 'E'FREECORE |—-{ GENERAL |
— 25mmto500mm |+ GUDED | END CABLE - BALLEND |——| 'E' GUIDED CORE |——1 GENERAL
— AC H+{ 25mmto2smm || FREE | END CABLE - BALLEND SLF i~ SLIMLINE
[ 25mmto25mm |4 GUDED |1 END CABLE -+ BALLEND SLG [ SUMUNE |
L 25mmto25mm | SPRING | END CABLE - BALLEND | SLS - suMUNe ]
o — Smmto30omm |+ FREE | END CABLE | FREECORE | DEF — GENERAL
- Somtw0300mm |4 GUDED | END CABLE - THREADED DEG
[ 25mmio5omm |4 FREE |+ END CABLE [H-[  FREECORE DMF [ GENERAL |
_—| 25mmto50mm |—— GUDED | END CABLE -  THREADED | DMG —  GENERAL
— 25mmtosomm | SPRING | END CABLE - BALLEND M DMS —  GENERAL
—{ 25nmtosomm |-+ FREE |} SIDE CABLE |+ FREECORE J+{  DMFW |+ WATERPROOF |
[ Z&mmtosonm || GUDED SIDE CABLE F-{ 7rReabED  |H{  DMGW  |-}-[ WATERPROOF |
L 25mmto5omm - SPRNG | SIDE CABLE - BALLEND |——| DMSW |——1 WATERPROOF
— 25mmto 150mm |—+— SPRING | END CONNECTOR - BALLEND |——| SR/ |——1 GENERAL
- 25mm o 150mm |-+ SPRING | END CABLE b BALEND  }4+{ SRR |4 GENERAL |
[ %mmto 5omm |-+ SPRNG -] END CONDUIT - _eaweno [ SRR R GENERAL |
— 25mmto 150mm |+ SPRING | SIDE CONNECTOR - BALLEND |——| SRi4 |——1 GENERAL
— 25mmto 150mm |+ SPRING |- SIDE CABLE - BALLEND |——| SR/5 |——1 GENERAL
—{ 2nm o 150mm |- SPRING | SIDE CONDUIT [ BALEND  }4+{ SR |4 GENERAL |
—{ 25mmto600mm |-+ GUDED | SIDE CONNECTOR |-+ ROD END BEARINGS || SRI7 |-+ GENERAL |
— 25mmto600mm |-+ GUDED | SIDE CABLE F——{ ROD END BEARINGS |——| SR/8 |——1 GENERAL
_—| 25mm to 600mm | GUIDED  |—H SIDE CONDUIT - ROD END BEARINGS |——| SR/ |——1 GENERAL
—{ 25nm0600mm || GUDED |} ANY -] ANY H-{  SRM0  |H{ _secAl ]
—{ 25mmto 150mm }——{ FREE CORE | SIDE CABLE - FREECORE || SRIP - GENERAL |
—{ 25mmto6oomm |— GUDED |+ SIDE CONDUIT |- ROD END BEARINGS | SRIW |- WATERPROOF |
—{ 28mmto 100mm -  SPRNG | SIDE CONNECTOR H- ealen SBA1 |-+{ SHoRTBODY |
[ oo 0omm |-+ sPRNG ] SIDE CABLE - BALleno  }+H{  SB2 ||| SHoRTBoDY |
e —{ 25mmto100mm |4 SPRNG || SIDE CONDUIT H- ealen  HH SB/3 |-{ sHorTBODY |
— 25mmto150mm |+ GUDED |—{  SIDECONNECTOR |- ROD END BEARINGS | SBl4 |- sHorTBODY |
| LIGHT INDUSTRIAL }H{ — 2smmio 150mm |+ GUDED || SIDE CABLE |-+ ROD END BEARINGS || SB/5 |-+{ SHORTBODY |
L[ %mmto Bomm |-+ GUDED SIDE CONDUIT | [RODENDBEARNGS |-+{ B || SHORTBODY |
—| 25mmto150mm |+ SPRNG |  ENDCONNECTOR H- ealen DR/ FH{ GENERAL |
— 28mmto150mm - SPRNG - END CABLE - Balen DR12 - GENERAL |
+—{ 25mmto 150mm |—+{ SPRNG |{ END CONDUIT [ BALEND | DR/3 |- GENERAL |
[ %mmto Bomm |-+ SPRNG -+ SIDE CONNECTOR 4 BALEND  }+-{  DRA | GENERAL |
—{ 25mmto150mm |- SPRNG | SIDE CABLE H- eaen HH DR/5 - GENERAL |
_—F 25mmto 150mm | SPRNG | SIDE CONDUIT H- ealen HH DR/6 - GENERAL |
[ 25mmto 150mm || GUDED |-+{ SIDE CONNECTOR }-[RODENDBEARNGS |+  DRZ |-+ GENERAL |
[ 25mmto 150mm || GUDED || SIDE CABLE | [RODENDBEARNGS |-+{  DRB |-} GENERAL |
—{ 25mmto 150mm }+—{ GUDED | SIDE CONDUIT |- RoD END BEARINGS | DR/9 F{ GENERAL |
—{ 25mmto t50mm | GUDED |+ ANY - aw H-{ DRA0 - seecial |
[ 25mm o 150mm ]| FREECORE || SIDE CABLE I FreecoRE | DRP |+ GENERAL |
L[ Z8mm o t5omm }—+{_ GUDED | SIDE CONDUIT |-+ [RODENDBEARNGS ||  DRMW ||| WATERPROOF |
—{ 1ommto-75mm = SPRNG | END CONNECTCR - eaen TDN - GENERAL |
— Aommto75mm = SPRNG |+ END CABLE - ealen TD/2 F{ GENERAL |
[ ommto-75mm |- SPRING | END CONDUTT F-[ eaweno |  TDB | GENERAL |
[ TommtoTomm |+ __SPRNG | SIDE CONNECTOR - eaieno  J+]  TDA |} GENERAL |
—{ tommto-75mm = SPRNG |+ SIDE CABLE - ealen TD/5 - GENERAL |
—{ Aommto-75mm = SPRNG | SIDE CONDUIT - Balen TD/6 | GENERAL |
(o toTsmn |- SPRING |- END CONNECTOR - eaweno | HTDA | HGHTEW |
—{ tommto-75mm |+ SPRING END CABLE H- Balen HTD/2 - HGHTEWP |
—{ Aommto-75mm = SPRNG | END CONDUIT - ealen HTD/3 - HGHTEWP |
—{ Aommto-75mm -+ SPRNG |+ SIDE CONNECTOR - ealen HTD/4 - HGHTEWP |
[ ommtoT5mm |-+ SPRNG SIDE CABLE - BALleNo  }H{  HTDG | H[ HeHmewr |
—{ tommto75mm = SPRING SIDE CONDUIT - ealen HTD/6 - HGHTEMP |
— 26mmto 150mm }——{  GUDED |—{  SIDE CONDUIT ORCONNECTOR || ROD END BEARINGS | HI FH{ GENERAL |
L[ "s0mmto600mm | GUDED ||| SIDE CONDUIT ORCONNECTOR || ROD END BEARINGS || SHI |-{ SHORTBODY |
{ END CABLE | | R40 - GENERAL |
{ END CABLE } { R30 - GENERAL |
{ SIDE CABLE } { R50A FHH GENERAL
[ ENDCABLE OR CONNECTOR | ' R40AP k# SPECIAL




ol SERIES LVOT
DISPLAGEMENT TRANSDUGER

.
B AC OPERATION B SPRUNG, GUIDED OR FREE
CORE
B SMALL DIAMETER BODY W LOW COST

These Linear Variable Differential Transformer Displacement Transducers feature
a 12.5mm (0.5") diameter body for OEM applications and use in restricted spaces.
They are designed for operation on low voltage AC supplies at frequencies from
50Hz to 5KHz and are supplied complete with a free core and extension rod assembly.
The stainless-steel body, bore tube and extension rod permit corrosion-free
operation in most environments. Colour-coded flexible PTFE lead-out wires of
0.5mm (18") length emerge through one end face of the body.

The moving core is normally fitted with an integral extension shaft which is
threaded for attachment to the source of movement. If required, the core may be
supplied without the extension rod, the core then having a plain or threaded hole
according to requirements.

L.076

SL Series LVDT DISPLACEMENT TRANSDUCER
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Hole tapped M2 x
5.0 deep. Both ends.

~ Core guide
4

-

Lead out

4 No, 7/0,125
P.T.F.E. Wires
457.0 (18"}
long.

6.0 Full thread_..i l._

SPECIFICATION

2 No, M2 .5 full nuts

Input voltage . . . . . . . From less than 1v to 10v RMS, 50Hz to S5KHz

Maximum primary current, . . P . 10mA

Temperature range . ; . From 0°¢ 10 90°C
Lingarity . . . . . G . Better than £ 0.5%
Mounting arrangement . .« « o . . Byclamp around the body (clamp not supplied)

Individual specification no.

SLF
Free core

5LG
Guided core

Output at
Full range
{3IKHz)

LB, 132

5. 138

S0mvv

1.5.333

1.5, 137

S0mv v

1.8, 134

LS. 138

400mv /v

1.8, 135

1.5. 138

BO0m v

ORDERING INFORMATION/OPTIONS

OPTIONS
Different lengths of integral lead out wires

Ordering Information

When ordering request unit by Type No. and IS No. or state requirements by specifying options,

We reserve the right to slter the specification without notification

SENSONIGS LiMI
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DISPLACEMENT | DC/DG-LV.DY.
~ TRANSDUCERS

2 INFINITE RESOLUTION

¥ 12v or 24v MODELS

© CONFIGURATION OPTIONS
2 LIGHTWEIGHT CORES

© HIGH ACCURACY

The DM series of DC/DC linear transducers cover the range + 2.5mm to + 50mm and
are intended as a general purpose instrument, As with all other Sensonics LVDT's
they are robustly housed with impregnated coils and internally potted so that they
are suitable for use in the majority of industrial applications.

Uses include extensometers, hydraulic actuators, float positions, thickness
measurements, geophysical parameters, earth movements. . .

The series is available with the lightweight core supplied as a basic unattached
item (DMF) or with the core attached to an extension rod (DMG) or with the core
and extension rod captive and spring loaded (DMS).

Other DC-DC series in the Sensonics range are:
DF Series = 15mm to * 50mm
DE Series = 25mm to * 300mm

The DF Series has a larger bore to core clearance, but a heavier core and the DE
series has a heavier core and extension assembly which makes it more robust for its
longer stroke capabilities.

12v or 24v models in the DM series are available in any of the three configurations
giving 30 standard options.

P T AN T il el S R T B T L Y A

DC/DC LV.D.T. Displacement Transducers DI SERIES |




& 287 BOREL FE‘;{?QB& CABLE MARKED 12V OR 24V
|- ———————

@'20.00 == ; - \ _ '
] T —
. 4—CORE SCREENED PVC

| | CABLE2MLONG

M25 f | THREAD S t———— §_ HOLE TAPPED M2 x 5.0
= ‘i . DEEP.BOTH ENDS
}—-E = .

i : CORE GUIDE T
3.5 5 6.0 FULL THREAD
2. DMS - ii--—-—-l'

»
L T

- _ma2s
SPRING WASHER 2 off FULL NUTS
Connections

RED INPUT + VE 12V OR 24V D.C. SCREEN ISOLATED FROM INSTRUMENT
BLUE INPUT-VE

GREEN QUTPUT +VE GOING WITH CORE DISPLACED INWARDS FROM NULL
YELLOW QUTPUT-VE I

FREECORE = DMF SERIES GUIDED CORE = DMG SERIES SPRUNG LOADED = DMS SERIES

SPECIFICATION

DM -125
Stroke J 12.5
87.0
30.15
465
Core weight gms . ; T2

Core + extension gms 4 ; 4.2
DMF| gr= IS 025
12v DMG| Quided IS 026
Excitation | DMS| g IS 068
Sensitivity +15% * 30V
DMF| free IS 035
24V DMG| Guided IS 036
Excitation DMS| erung IS073
Sensitivity £15% 158V
Output Impedance  ohms 9K 4
Output Load ohms 50 K
Thermal zero shift FRO/OC Better than 0.005%

Thermal span shift FRO/CC Better than 0.10%

QOutput Ripple FRO Less than 0.20%

Frequency Response Hz DCtw 75

Input Current mA 30 15%

Temp. range og 0 to 80°C

Linearity Better than = 0.5% standard to * 0.25% by selection

TYPE NUMBERS

The ‘15’ Numbers above indicate a unique transducer, e.g. 1S 067 is a Spring loaded Z5mm stroke
12 Volt excitation unit, or DMS5 12 Volt.

SENSONIGS LIMITED #




DM-W SERIES
WATERPROOF LVDT
DISPLAGEMENT TRANSDUGER

B FULLY SEALED
B FULLY SUBMERSIBLE
B DC OPERATION

B SPRUNG, GUIDED OR
FREE CORES

B HIGH ACCURACY

The DM-W series waterproof linear variable differential transformers are designed
for applications requiring total submersion or for use in situations where high
humidity or condensation may be expected.

The DM-W series of DC input DC output LVDTs consist of a fully sealed body
housing the impregnated coils and internally potted electronics such that these units
are suitable for the majority of submersible applications.

For submersion in liquids up to approximately 20m depth (or equivalent pressure
of 30 PSI or 2 atmospheres), a suitable sealing compound should be used within the
compression fitting. For higher pressures (or greater depths) the use of Araldite
AY18 and Hz 18 hardener is recommended and the manufacturer's instructions
on cleaning surfaces and mixing should be followed.

The series is available with the lightweight core supplied as a basic unattached
item (DMF-W) or with the core attached to an extension rod and fitted with core
guides (DMG-W) or with the core and extension rod captive and spring loaded
{DMS-W).

L.086

DM-W Series Waterproof LVDT Displacement Transducer



4 No. P.T.F.E. WIRES

% BSPto %" NYLON 460mm LG,
TUBE ADAPTOR & OLIVE
S i
| |
220 L==1 AP::téjx. 3150
2.7 BORE i | i (58" 17.0
e 3 | ! '
T |
|
120
; e
PR S
c L B 5
1 I ]
I 6.0 FULL - L2 - -a,i
| Mm25 THREAD 25 - ! T HOLE TAPPED M2 x 5.0
- i DMG DEEP. BOTH ENDS
T;E - ) =i =t "S- coRe GuIDE
3.5 ' 6.0 THREAD
- Iff o DMS e
ke o g + — g '._'l'_
25 \= P E ' T mas
-_— l — >  SPRING WASHER 2 off FULL NUTS
I
' SPECIFICATION
' DM —5W | DM —125W | DM —25W | DM — 50w
I
i Stroke | S Emm 5 125 25 50
fi A mm 81 110 117 244
B mm 20 30.15 78.2 a4
C mm 345 50.5 87 87.25
Core weight gms 0.8 1.2 3.1 3.8
Core + extension gms 3.0 4.2 6.8 9.5
DMF-W | Free core 15214 15215 15216 15217
12v DMG-W | Guided core 15222 15223 15224 15225
I Excitation| DMS-W | Sprung loaded 15230 15231 15232 15233
I Sensitivity = 15% T a5V Z30v tasy ZEv
" DME.W | Eree core 15218 1S219 15220 15221
24V DMG-W | Guided care 15226 15227 15228 15229
-:| Excitation| DMSW | Sprung loaded 15234 15235 15236 15237
i Sensitivity — 15% gy Z 5.8V v fiov
Output Impedance  ohms 9K 4
i Output Load ohms 50 K
i Thermal zero shift ~ FRO/°C Better than 0.005%
I Thermal span shift FRO/%c Better than 0.10%
'T Qutput Ripple FRD Less than 0.20%
t Frequency Response Hz DC 1o 75
Input Current ma, 30X 15%
Temp. range 9% 010 80°C
i Linearity Better than = 0.5% standard to = 0.25% by selection

Ordering Information

Order units by specifying Type No. and 1S No.

SENSONIGS LIMITED 2

We reserve the right to alter the specification without nctification,
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E SERIES AG LVDT
DISPLAGEMENT TRANSDUGER

B LOW COST

B ACCURATE

B IDEAL FOR OEM

B RELIABLE

B LARGE LINEAR RANGES

The economy E Series LVDT displacement transducers are basic Linear Variable
Differential Transformers intended for O E M appiications or similar low cost
requirements. The straight cylindrical body, flying lead out wires, large bore and
free unguided/unrestrained core facilitate the incorporation of the device into
other assemblies which may be unique to the user, e.g. force or pressure transducers,
mechanical, hydraulic or pneumatic actuators, tensile testers etc.

Similarly, because of these versatile characteristics, these LVDTs form the heart
of many of the specialised displacement transducers in our range, the outer bodies
of which may be provided with electrical connectors, mounting flanges or end
fittings to suit & variety of environments and applications.

These transducers are designed for operation on low voltage AC supplies at
frequencies within the range 50Hz to 5KHz. The 20mm nominal diameter body
is manufactured from stainless steel. A bore tube of nominal internal diameter
9.1mm extends through the length of the cylindrical body. A free, unguided core
of 6.35mm nominal diameter is internally threaded 2BA at each end for mechanical
connection by the user to the source of motion. Alternatively, the LVDT may be
supplied with a fitted extension rod threaded at the free end. Flying leads of 450mm
length emerge through the outer edge of one body end disc.

L.067

E SERIES AC LVDT DISPLACEMENT TRANSDUCER



BODY LENGTH 457

.. =l ol
| &
(18"
9.1 ,
- = = — o —
B 6367 ! "
019/268 A/2
NULL EA 7168
|
I | |
| s
g20mm A . o | . -
NOM'L ¥ 1 ,
(0.79") |

6 — WIRES 7/0.125
ETCHED P.T.F.E.
INSULATED TINNED

| TAFPPED 2ZBAx CU. WIRE,
10.0 (0.39") BOTH ENDS
|
%) 019/1152 A |
SPECIFICATION .
!
Input Valtage l Fromm less than 1 vait ta TOv RMS, B0 H2 1o SKH2 |
I Maximum recommiznded inpul :ur'rEnIJ_ 20 ma
Temperature rangy From 07 1o 150°C S1andard
|I Linearity Zas
Twoe Mumbers EQ1 ED2 E.DS E075 Ea E2 E3 Ed E& ES ER E.10 E 12
15 Numibers 15320 153N 18322 15323 15324 15325 15226 15327 IS328 15329 15330 1533 15332
e e fn.l P in.i'" -:—05 fo.?s f1 Q' ?_-z.u" f].u" fa.u" fs.u" fs.u" fs.tr" fm.u fl 2.0
1 mm —25 —5.0 =125 =20 - 25 =50 - 75 =100 =125 =150 =200 -250 —300
‘Duiput et full rangs (mV (WB3KHz) | 35 a2 200 200 220 ] 380 400 500 350 50 200 200
| Primary Inductance (mH} approx. | 80 BD 70 55 g B0 100 130 40 100 285 400 400
il Primary impedance st 3KHz (ahmsl | 460 TO0O 12K ezl 1.4k 155 iy ZAX 2.6% 2K 54K TR 2K
|I Primary resstance {ohmis) 150 200 110 100 T 180 250 a30 300 180 500 (e 250
Secondary resistance [tatal) ohms 1060 -] 180 125 240 330 420 570 Bal e[} BOO 860 40a
Z2ero phase frequency (KHel maprox| 4 4 35 5
Body langth linches) 1.25 1.8 18 &7 a4 a8 128 Ta8 A 202 o S 283 33.7
Core gize (.28" dia. x length inches | 06 10 1.8 2.5 0 45 56 56 8.0 85 T T8 .0
i Body diamarer 20mm 078"
Mounting asrsngament By clameacound ihe body 1ot suppied)

; ORDERING INFORMATION/OPTIONS

OPTIONS

Additional displacement ranges: including up to 220 inches

H Different lengths of integral lead out wires

i Fitted extension rod and core guides

i ¥ 0.3 linearity by selection, |

Ordering Information
When ordering request unit by type No. and IS No. or state requirements by specifying options,

We reserve the right 1o alter the speciflcation withaut natification,




DISPLACEMENT (DCDC-LY.0.T
TRANSDUCERS | DESERIS

WIDE MEASUREMENT RANGE

INFINITE RESOLUTION
HIGH ACCURACY
MAXIMUM LIFE

OPERATES FROM 10v - 24v
UNSTABILISED SUPPLY

FREE OR GUIDED CORES

The Sensonics DE series of DC input-DC output transducers offer a simple, inexpensive solution
to many applications involving linear displacement measurement or manitoring.

These include displacement monitoring and control functions in industrial processes, position

feedback elements in servo hydraulic control systems; measuring elements in extensometers
in materials testing systems.

; : + + . g
This DE Series extends from — 25 mm to — 300 mm and is the standard Sensonics DC-DC
economy range offering those parameters most commonly required, e.g. reasonable bore to
core clearance, substantial extension rods, etc.
Other DC-DC Series available are
.+ +
DF Series — 15mm to — 50 mm

DM Series ¥ 25 mm to = 50 mm

Free cores (Type DEF) or guided cores with extensions (Type DEG) are available to provide
versatile units for applications involving additional packaging for the more vigorous environments.

Units will operate from unstabilised input supplies of 10v to 24v (DE.300 10v to 15w},
Units are of sealed construction suitable for operation in normal industrial environments.

L.040

DC/DC LV.D.T. Displacement Transducers DE SERIES



A
Inwards from null
B
= [ - ————a]
o22 91T TEE Apler Leilnat B S S e
4mren:d\i'0 o4
F, |<___g _,l scree cable
c ﬂﬁS! —— edo 2m long.
<15 ¥ =~ L max10
CONNECTIONS
M5 -.I #6.3 = thread each — =———————
— end. RED INPUT + VE
% —= 2 = o = "'—EH-“ BLUE INPUT — VE
! GREEN OUTPUT + VE*
YELLOW OUTPUT — VE*
+|Stroke # Core displaced inwards from null,
REECORE DE SERIES UIDED CORE DE SERIES
FREE DEF 25 50 75 100 125 150 200 300
CORE
GUIDED
CORE| ~DEG 25 50 75 100 125 150 200 300
Bl e 25 50 75 100 125 150 200 300
A mm 220 289 371 502 502 502 695 924
B mm 64 /|76 79 152 119 162 142 189
C mm 72 18| / 143 160 176 190 265 355
N mm 82 124 149 215 215 215 313 428
Core Wt. Gms. 15 18 19 37 29 17 34 49
Extn. Wt. Gms. 32 50 63 75 85 95 129 170
Supply Volts 10-24 VDC unstabilized (40 mA) 10V-16V
Output tavpe
Sensitivity mV/mm 80 54 48 25 16 16 10 12
Output Impedance ohms 3K4 3K4 3K4 3K4 3K 3K4 3K4 K4
Qutput Load ohms 50K 50K 50K 50K 50K 50K 50K 50K
Frequency Response 400 Hz 250 Hz
Response time constant 0.3 m sec. 05 m sec.
Qutput Ripple Less than 0.2% FSD PK, PK.
Thermal zero shift Better than 0.02% FRO/PC,
Thermal span = " *  0.05% FRO/CC
Linearity X D5% Swendard £ 0.3% by selection,




of SERIES VDT
DISPLAGEMENT TRANSDUGER

B INDUSTRIAL FORMAT B PLUG, CABLE OR FLEXIBLE
CONDUIT OUTLETS
B AC INPUT, AC QUTPUT H 150° OPERATION

175> OPERATION
(CABLE OUTLETS)

B SIDE OR END EXIT B SPRING LOADED OR ROD END
BEARINGS
B PHOSPHOR BRONZE OR B WEATHERPROOF OR
PTFE BUSHES SUBMERSIBLE VERSIONS

The SR Series LVDT Displacement Transducer consists of a magnetically shielded
liner variable differential transformer contained within the outer stainless steel body.
The robust construction makes the SR series ideal for applications requiring a durable,
accurate, industrial position feedback transducer.

Various configurations are available to accommodate most applications. Spring
loaded or guided core, connector or integral cable. Spring loaded versions are
available with either side or end exit, whilst non spring loaded versions, complete with
rod end bearings on body and probe, are only available as a side exit outlet.

The LVDTs are designed to operate from low voltage AC supplies at frequencies
from 50HZ to 5KHz.

L.027/1

SR Series LVDT DISPLACEMENT TRANSDUCER



SPECIFICATION

INPLUE VORBOO . ..o iswsosimmmsiinssascisissisians s From less than 1V to 10V RMS
INpUt freqUBNCY ... s 50Hz to 5KHz
Maximum recommended primary current ........ 20mA

Waorking temperature range

..............................

...............................

-40°C to + 150°C (spring loaded & connector versions)
{(175°C integral cable & non spring loaded versions)

-50°C to + 150°C
(180°C integral cable)

LIRERRL o semmmanmnns sosspmemmasaesoss st amasiss Better than 0.5% of reading

Body Material........cccoeve e eeseesasenens EN 58 (Non-magnetic stainless steel)

Core e o s T EN 56 (Magnetic stainless steel)

Calibration /P signal.......c.cociiiiiiiniciiin, 5V RMS @ 3KHz

ORDERING INFORMATION

SR XXX/YNSZZIZ
LVDT Type Displ/aoemmmang/\.'erslo\n numbkmalspemﬁcaﬁm number
allocated by the factory.

TRANSDUCER TYPE:- SR25 | SR50 | SR100| SR150| SR200| SR250 | SR300| SR400 | SR500 | SRE0D
TOTAL DISPLACEMENT RANGE (mm) 25 30 | 100 | I50 | 200 | 250 | 300 | 400 | 500 | 600
FULL RANGE QUTPUT (mv/v at 3 KHz) 350 | 460 | 720 | 780 | 880 | 1000 | 720 | 480 | 400 | 432
NULL VOLTAGE (% FR.0.) 06 | 04 | 12| 16| 07 | 05| 02 | 06 | 08 | 02
PRIMARY IMPEDANCE (at 3KHz) (€2) 540 | 200 | 550 | 550 | 420 | 570 | 370 | 340 | 390 | 350
PRIMARY RESISTANCE (€2) 120 | 120 | 180 | 260 | 260 | 260 | 200 | 480 | 300 | 250
SECONDARY IMPEDANCE (£2) 240 | 200 | 350 | 560 | 470 | 700 | 500 | 610 | 670 | 410
SECONDARY RESISTANCE (€2) 160 | 190 | 340 | 470 | 460 | 580 | 450 | 800 | 400 | 390
ZERD PHASE FREQUENCY (KHz) 24 | 38 | 37 | 40 | 37 | 25 | 30 | 50 | 41 | 45
WEIGHT EXC. CABLE (GRMS) 310 | 420 | 560 | 660 | 760 | B40 | 980 | 1000 | 1100 | 1200
SENSITIVITY {mV/V/mm) 4182 ) 72| 52| 44 4 24 | 12| 08 | 072

We reserve the right to alter the specification without notification.
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Dim'n. A

VERSION 1 (SRXXX/1)
Spring loaded, captive core and extension rod. . y . : ﬁ
Ball end on extension rod. End exit |

-

with 6 pin connector. Weatherproof. (IP55). L

Dimn. B- at full stroke

ball end on probe tip VERSION 2 (SR 2)

* Spring loaded, captive core and
extension. Ball end on extension
rod. End exit via 6 core PTFE

cable 2m in length. Other lengths
@222 mm body optional. Weatherproof. (IP55).

VERSION 3 (SRXXX/3)

Spring loaded, captive core and
extension rod. Ball end on extension
rod. End exit via 6 core

PTFE cable in stainless steel
braided flexible conduit, ending

in 2 BSP re-usable coupling, 2m in length, -

other lengths optional. '-.E."ea%hefpmof (|355]. 53 UNF_lockhiuts

D

TRANSDUCER TYPE:- (VERSIONS 1,2 & 3) SR25 | SR30 | SR100| SR150
TOTAL DISPLACEMENT RANGE (mm) 25 50 100 | 150
DIMENSION ‘A" (mm) 132 | 204 | 290 | 361
DIMENSION ‘B’ (mm] 170 | 265 | 405 | 526
OVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE

Dim'n. A’
VERSION 4 (SRX2({/4) ' S
Spring loaded, captive core and t

extension rod. Ball end on extension rod.
Side exit with 6 pin connector Weatherproof. (IP55).

_lEL 1

~ Dimn.’B’ at full stroke

VERSION 5 (SRXXX/5)
Spring loaded, captive core and extension rod.
Ball end on extension rod. Side exit
via 6 core PTFE cable 2m in length.
Other lengths optional.
Weatherproof. (IP55).

F.
E===)
g,l..-

VERSION 6 (SRXOO(/6)

Spring loaded, captive core and extension
rod. Ball end on extension rod. Side exit
via 6 core PTFE cable in stainless steel
flexible conduit, ending in ¥ BSP re-usable

coupling, 2m in length. Other lengths optional. (D~ .
Weatherproof or submersible versions available. 5__'4‘:4 1if — —
u.- .




TRANSDUCER TYPE:- (VERSIONS 4, 5 & 6)) SRZ5 | SR50 | SR100 | SR150

TOTAL DISPLACEMENT RANGE (mm) 25 50 100 | 150
DIMENSION A (mm) 164 | 236 | 321 | 392
DIMENSION ‘B’ (mm) 205 | 304 | 437 | 559

QVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE

Dimin. ‘A’

T VERSION 7 {SRXXX/7)
Captive core and extension rod.
Ml ) Rod end bearings on body and
| ) : extension rod. Side exit with

6 pin connector.

| ; e | Weatherproof (IP55).
Dimn. B at full stroke

\éEHSIDN 8 (SRXXX/8)
aptive core and extension rod. @ 6-:35mmeye, r i
Rod end bearings on body and ve.rod end bearings
extension rod. Side exit via

6 core PTFE cable, 2m in length,
other lengths optional. Weatherproof
(IP55).

VERSION 9 (SRX{(X/9)
Captive core and extension rod.
Rod end bearings on body and
' extension rod. Side exit via
o 6 core PTFE cable in stainless
steel braided flexible conduit,
ending in ¥4 BSP re-usable
coupling, 2m in length, other
lengths optional. Weatherproof
or submersible versions available.

TRANSDUCER TYPE:- (VERSIONS 7, 8 & 9) SR25 | SRA0 | SR100| SR150| SR200 | SR250 | SR300 | SR400| SR500| SR600
TOTAL DISPLACEMENT RANGE (mm) 25 50 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600

DIMENSION A" (mm) 184 | 255 | 340 | 411 | 469 | 526 | 605 | 720 | 834 | 950

DIMENSION *B" (mm) 255 | 348 | 485 | 605 | 716 | 823 | 959 | 1166 | 1380 | 1600
OVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE




DR SERIES LVOT
DISPLAGEMENT TRANSDUGER

Qs

O=s = “a@

H DCINPUT - DC OUTPUT B SPRING LOADED OR GUIDED
CORES
ROBUST CONSTRUCTION M STAINLESS STEEL BODY
WEATHERPROOF AND B CONNECTOR, CABLE OR
SUBMERSIBLE VERSIONS CONDUIT OUTLET

The DR series of LVDTs are designed for heavy industrial environments where a quick
and easy to install displacement transducer is required.

The DR LVDT consists of a stainless steel body enclosing the transducer windings
and signal conditioning.

The voltage input and output is via a connector, cable or conduit depending onthe
application and environment.

If moistureis a problem then a connector or cable version only gives limited prot-
ection whilst the conduit version enables the transducer to be fully submersed.

The SR series transducer can be supplied in a spring loaded format with either end
exit or side exit or supplied with rod end (universal) bearings.

If temperatures are likely to exceed 90°C or zero and gain controls are required
then a Sensonics AC input AC output transducer should be used.

L.081/1

DR Series LVDT DISPLACEMENT TRANSDUCER



SPECIFICATION

Operating temperature range
Survival temperature range
Null voltage
Ripple
Linearity
Stability
Temperature

Coefficientof/ Scale factor
Shock survival
Vibrationtolerance
Housing material
Frequency response

PUADU LO8T - v it S i i s

Qutput voltage

ORDERING INFORMATION

LVDT Type Displacement range

DRXX /YIISZZZ

Version number

10 - 24v dc. stabilised

-20°C to +90°C

-55°C to +95°C

0V DC

Less than 25 mV rms

+ 0.5% full range (0.3% by selection)
0.125% full scale

0.08%/°C

200 g for 20 milliseconds

10 gup to 2 kHz

MNon magnetic stainless steel (EN5S8)
200 Hz

50K ohms

As below + 20%

Individual specification number
allocated by the factory.

TRANSDUCER TYPE:-

TOTAL DISPLACEMENT RANGE (mm)
FULL RANGE OUTPUT (VOLTS)
WEIGHT EXC. CABLE (GRMS)

We reserve the right to alter the specification without notification.

SENSONIGS LIMITED




P
4”&#
{ _— Dim'n. A -
VERSION 1 (DRXXX/1) .
Spring loaded, captive core and extension rod. - il 3 i m
Ball end on extension rod. End exit oL ;
with 4 pin connector. Weatherproof. (IP55). b
Dim'n. B'-at full stroke 2
_ball end on probe tip
" ! VERSION 2 (DRXXX/2)
.m:’l‘*."- ; I ! Spring loaded, captive core and
— ] = _|==_'='=‘ extension. Ball end on extension
U ] rod. End exit via 4 core PTFE
222 mm body cable 2m in length. Other lengths

optional. Weatherproof. (IP55).

VERSION 3 (DRXXX/3)

Spring loaded. Captive core and
extension rod. Ball end on extension
rod. End exit via 4 core

PTFE cable in stainless steel
braided flexible conduit, ending

other lengths aptional. Weaiharproof (Pss). 8 UNF locknuts
TRANSDUCER TYPE=(VERSIONS 1,2&3) OR25 | ORS0 |DR100 | DR150
TOTAL DISPLACEMENT RANGE (mm) 25 | 50 | 100 | 150
DIMENSION "A" (mm) 183 | 255 | 341 | 412
DIMENSION 'B* (mm) 251 | 356 | 511 | 659
OVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE

= Dim'n. A
VERSION 4 (DRXXX/4) .
Spring loaded, captive core and
extension rod. Ball end on extension rod. !
Side exit with 4 pin connector. Weatherproof (IP55) i. ]
, . Dim'n.'B" at full stroke R
VERSION 5 (DRXXX/5)
Spring loaded, captive core and extension rod.
[ Ball end on extension rod. Side exit
via 4 core PTFE cable Zm in length.
Other lengths optional.
(). ¢ i - Weatherproof (IP55).
—f— —-H
s
VERSION 6 (DRXXX/6)
Spring loaded, captive core and extension
rod. Ball end on extension rod. Side exit
via 4 core PTFE cable in stainless steel
flexible conduit, ending in “2 BSP re-usable
coupling, 2m in length. Other lengths optional. {7~ T
Weatherproof or submersible versions available. H - . i




TRANSDUCER TYPE= (VERSIONS 4,5 &6) DRZ5 | OR50 |ORI00 [DR1SO
TOTAL DISPLACEMENT RANGE (mm) 25 | 50 [ 100 | 150

DIMENSION A" (mm) 215 | By | 32 | hkL
DIMENSION "B’ (mm) 283 | 388 | 542 | 540

OVERTRAVEL AT EACH END AT LEAST & % OF TOTAL RANGE

Dimin. A
— e —
' VERSION 7 (DRXXX/7)

Dimn. B’ at full stroke

VERSION 8 (DRXXX/8)

Captive core and extension rod.

Rod end bearings on body and
extension rod. Side exit via

4 core PTFE cable, 2m in length,
other lengths optional. Weatherproof.
{IP55]).

Captive core and extension rod.
Rod end bearings on body and
extension rod. Side exit with

4 pin connector.

Weatherproof (IP55).

VERSION 9 (DRXXX/9)

Captive core and extension rod.
Rod end bearings on body and
extension rod. Side exit via

4 core PTFE cable in stainless
steel braided flexible conduit,
ending in 'z BSP re-usable
coupling, 2m in length, other
iengths optional. Weatherproof

or submersible versions available.

TRANSDUCER TYPE:= (VERSIONS 7,849) DR 25 |DR 50 nnmu!nmsu
TOTAL DISPLACEMENT RANGE (mm) 25 | 50 | 100 150
DIMENSION ‘A" (mm ) 3L | N3 | 3 | 463
DIMENSION 'B" (mm) 302 | LO7 | 561 | 708

OVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE




oB SERIES LVOT AG
DISPLAGEMENT TRANSDUGER

B SHORT BODY TO STROKE B PLUG, CABLE OR FLEXIBLE

RATIO CONDUIT OUTLETS
B INDUSTRIAL FORMAT B 150°C OPERATION
180°C OPERATION
(CABLE OUTLETS)
B ACINPUT, AC OUTPUT Bm SPRING LOADED OR ROD

END BEARINGS
B PTFE BUSHES m WEATHERPROOF

The SB series LVDT displacement transducer features a large displacement range in a
comparatively short and rugged stainless steel body. The robust construction makes
the SB series ideal for applications where a short bodied, accurate, durable position
feedback transducer is required. Electrical connections are made via a 2Zm length of
integral cable or 4 pin connector.

The rugged stainless steel body consists of a magnetically shielded linear variable
differential transformer. These are designed for operation from low voltage AC
supplies at frequencies between 50Hz and 5KHz.

The transducer housing consists of a non-magnetic stainless steel body of
31.75mm diameter and in lengths according to the stroke length. An inner housing of
magnetically permeable material shields the transformer from the effects of external
fields. The 6.35mm diameter core extension shaft is guided by means of a PTFE
bearing bush. On spring loaded versions the force required :for full compression of
the extension shaft varies from approximately 280 grms for the 25mm range to
approximately 790 grms for the 150mm range.

Various configurations are available to accommodate most industrial applications.
The SB series can be supplied with a spring loaded core or captive core with rod end
bearings.

L.069/1

SB Series LVDT AC Displacement Transducer



SPECIFICATION

INPULVOIEGE oeeeeecre e e e srnenss s snanes From less than 1V to 10V RMS
| T il ol (F1E1 0 R R e iy SRty P Pl S 50Hz to BKHz
Max. recommended primary current ........ccccevvivceneeee. 20mMA
Working temperature range .......owvmimvcnmsmnmnenn - 40°C to + 160°C
(180°C integral cable)
Survival temperature range ..ovecieeosscresseessesssessssssenes - 50°C to + 150°C
{180°C integral cable)

LINBATIEY wovrcrrinnnrssrnncssmiesssnssnssssssssrssssssrsssenssseenennenns BELEN than 0.5% of reading

| Body material ... EN B8/ (Non-magnetic stainless steel)
COTeMBLBHIAL it e EN 56 (Magnetic stainless steel)
Calibration VP sIgnal ... vsmssncsinmmmmamssmssssnsnresmeneerss. 5Y RMS (@ 3KHzZ
. ORDERING INFORMATION
SB XXX/YNSZZZ
el
LVDT Type Displacement range Version number Individual specification
number allocated by the
factory
TRANSDUCER TYPE = 5825 | 5B50 | 5B75 |5B10C |5B150
TOTAL DISPLACEMERT RAKGE {mm) 15 50 75 | 100 | 150
QUTPUT AT FULL RANGE {mv/v ot 3KHz ] 350 | 460 | 43D | 720 | 780
NULL VOLTAGE (% FRO.) O6 | 0k |70 | 12 | 1B
PRIMARY IMPEDANCE (.1 ot 3KHz) 540 | 200 | &90 | 550 | 550
! FRIMARY RESISTANCE (1) 10 | 120 | 130 | 180 | 260
I SECONDARY IMPEDANCE [y) 240 | 200 | 110 | 350 | 56D
SECONOARY RESISTANCE TOTAL (v ) 168 | 130 | 205 | 340 | 470
TERD PHASE FREQUENCY [EHz) 4 [ 36 |30 | 375 | &0
WEIGHT EXC. CABLE (GRMS.) L0 | 510 | 600 | &50 | 750

We reserve the right to alter the specification without notification.

SENSONIGS LIMITED 2
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SPRING LOADED VERSIONS

Dimin. ‘A

VERSION 1 (SBXXX/1)

Spring loaded, captive core and extension
rod. Ball end on extension rod. Side

exit with 4 pin connector. Weatherproof (IP55).

L Dimn.B-at full stroke |

_ball end on probe

VERSION 2 (SBXXX/2)
tip

Spring loaded, captive core and extension
rod. Ball end on extension rod. Side

exit via 4 core PTFE cable, 2m in

length. Other lengths optional.
Weatherproof (IP55).

VERSION 3 (SBXXX/3)

Spring loaded, captive core and extension
rod. Ball end on extension rod. Side

exit via 4 core PTFE cable in stainless
steel flexible conduit, ending in ¥ BSP
re-usable coupling, 2m in length. Other
lengths optional. Weatherproof (IP55).

TRANSOUCER TYPE= (SPRING LOADED VERSIONS) IBZ5 I 5850 | SB75 | SB10O
TOTAL DISPLACEMENT RANGE (mm) 5 50 ‘ 75 | 100
DIMENSION ‘A" (mm) 64 | 126 | 168 | 212
DIMENSION'B" {mm) 117 | 185 | 253 | 324

OVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE




%
L
NON SPRING LOADED VERSIONS |
|
.
VERSION 4 (SBXXX/4)
Captive core and extension rod. Rod end !
bearings on body and extension rod. Side M f
exit with 4 pin connector. Weatherproof ":" - H——r |
(IPSS). - I
|
_ Dimn B-at full stroke - li
_©6:35mm eye rod end VERSION 5 (SBXXX/5) ]
bearings Captive core and extension rod. Rod t
end bearings on body and extension :
rod. Side exit via 4 core PTFE cable,
2m in length, other lengths optional. '
Weatherproof (IP55). 4
!
1
b
|
|
VERSION 6 (SBXXX/86) |
Captive core and extension rod. i
Rod end bearings on body and extension |
rod. Side exit via 4 core PTFE i
cable in stainless steel braided flexible |
conduit, ending in ¥ BSP re-usable I
coupling, 2m in length. Other lengths
optional. Weatherproof (IP55). J
O=: :
[
TRANSDUCER TYPE=(NON SPRING LOADED VERSIONS) [SB25 | SBS0 | SBTS |SBTDEI TSS!SI] m
TOTAL DISPLACEMENT RANGE (mm) 25 50 75 100 | 150
DIMENSION "A" {mm) 105 | 168 | 190 | 234 | 277
DIMENSION 'B° (mm) TH. | 242 | 308 | 377 | L70

OVERTRAVEL AT EACH END AT LEAST 5% OF TOTAL RANGE




1D SERIES LVOT
DISPLAGEMENT TRANSDUGER

B DESIGNED FOR SEVERE B CONNECTOR CABLE OR
ENVIRONMENTS CONDUIT OQUTLETS

B SPRING LOADED DESIGN B STAINLESS STEEL BODY

B ACINPUT - AC OUTPUT H -20TO + 150°C

(220°C VERSION AVAILABLE)

The TD series LVDTs are designed to severe environments where only a very robust
displacement transducer will survive.

The TD series LVDT has a stainless steel body and a heavy duty stainless steel
spring loaded core.

The transducer input and output connections are via either a connector, cable or
conduit.

If moisture is present then a connector or cable version only gives limited
protection whilst the conduit version enables the transducer to be fully submersed,

If the TD is to be submersed please indicate the depth and fluid the LVDT is to be
used in so that tests (with the appropriate safety factors) can be carried out on the unit
prior to despatch.

L.058/1

TD Series LVDT DISPLACEMENT TRANSDUCER



SPECIFICATION

INPUEVOIAGE ...ccoviviinisimmmmssninimisninmmmississsssmnessnnninesnnnesss. FrOM l@ss than 1V to 70V BMS
(3T ELE L@ i aoTs (3 o) p oy e e i Rl B S e 50Hz to 5KHz
Maximum recommended primary Current .........c.ceeeeees 20mA
Working temperature FaNGgE ....ueevieeniimnesissnsrmmmess e -40°C to + 160°C

(220° integral cable)
Survival temperature range ......c.icemirsine s -50°C to + 150°C

(220°C integral cable)
LIMBATITY vrevrrvinimrnrnncsnirnnasnnnssnsnnsssnssessmnnssnmnnnessnnsesnsnenee BETEEF than 0.5% of reading
Body material ... i EN 58 {non-magnetic stainless steel)
COTE MALETTAD e viste e e sessereses e ees s sness sameeesenemsanee EN 56 (Magnetic stainless steel)
Calibration WP signal ..iicivmnmnmiivisie i 5V RMS @ 3KHz
SEIIGTAEE oo mecs s st s s s o L6405 v bk st 0.53 to 1.75 N/mm

ORDERING INFORMATION

TD XXNYNSZZ

LVDT Type Displacement range Version number Individual specification number

TRANSDUCER TYPE:- TD-XX -10 -25 -50 -75
TOTAL DISPLACEMENT RANGE (mm) 10 25 50 75
FULL RANGE OUTPUT (mwv/v at 3KHz) 1110 | 710 740 780
FRIMARY RESISTANCE (02) 70 70 70 130
SECONDARY RESISTANCE {(1] 500 | 110 | 150 | 230
WEIGHT EXC. CABLE (GRMS) 1000 | 1250 | 1477 | 1810

We reserve the right to alter the specification without notification.
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VERSION 1 (TDXX/1)
Spring loaded, captive core and extension rod.

End exit with 4 pin connector. Weatherproof. (IP55).

120-0 65
| at Mid- Stroke 380
W
p241 {
i
DR - -
2
- o

VERSION 2 (TDXX/2)

Spring loaded, captive core and
extension. End exit via 4 core PTFE
cable 2m in length. Other lengths
optional. Weatherproof. (IP55).

% om0 I

i

."I!-_,Hgles @56 on
a 508 PCD

VERSION 3 (TDXX/3)

Spring loaded. Captive core and

extension rod. End exit via 4 core

PTFE cable in stainless steel

braided flexible conduit, ending

in “%BSP re-usable coupling, 2m in length,
other lengths optional. Weatherproof (IP55).
or submersible version.

Type No: TD-XX -10 -25 -50 -75
Stroke mm 10 25 50 75
Dimension A 123.8 197 235 252
Dimension B 90.5 79.4 63.5 54




RIES ‘3:

o 1208 o 65 i
at Mid-Stroke =

VERSION 4 (TDXX/4)

Spring loaded, captive core and = ; 8BS =5 e e _ i
extension rod. E

Side exit with 4 pin connector. Weatherproof (IP55)

u 8380

i
L

P T e S =

VERSION 5 (TDXX/5)
Spring loaded, captive core and extension rod.
Side exit via 4 core PTFE cable 2m in length.
Other lengths optional.
Weatherproof (IP55).

e

VERSION 6 (TDXX/6)

Spring loaded, captive core and extension

rod. Side exit via 4 core PTFE cable in stainless
steel flexible conduit, ending in % BSP re-usable : .
coupling, 2m in length. Other lengths optional. @ [
Weatherproof or submersible versions available.

]
R e A




HI SERIES LVDT
DISPLAGEMENT TRANSDUGER

H HEAVY INDUSTRIAL B STAINLESS STEEL CONSTRUCTION

B CONNECTOR OR INTEGRAL H UPTO 180° OPERATION
CABLE

The Hl Heavy Industrial LVDT displacement transducer consists of a standard linear
variable differential transformer housed within a robust stainless steel body. The
concentric tubes of the telescopic assembly are guided by means of a linear bearing
and are retained by rigid end stops within the body. The fixed and moving ends of the
transducer are fitted with rod end bearings for mounting purposes.

The rugged and reliable construction of this series makes it particularly suited to
Heavy Industrial applications and ‘uncomfortable’ environments. Of conventional
LVDT principle these transducers are designed for use on low voltage AC supplies at
frequencies between 50Hz and 5KHz.

The rod end bearings are screwed into the two body end sections and are fitted
with lock nuts. The length of thread on one end bearing permits an adjustment of +
6mm (% 0.25 inches) to provide a fine control of mechanical zero position.
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& pin connector @127 mm eye rod end bearings
I
|

®38mm B4kSmm
AN

=72zl ) ]
T T
e Body length-at full stroke J

" IM integral flexible conduit
ending in % BSP reusable
fernale coupling

©r

Note: Other cable and conduit lengths available.

SPECIFICATION
It wnlbage s R R From less than 1V to 10V RMS
L 510 p= e P )5 o e e O RSP AR 5Hz to 5KHz
Max, recommended primary current .........ccccoeeeeeennn. 20mA
Working temperature range .........ccoeeeissmienncsssnsnnnae s - 40°C to + 160°C
(180°C integral cable)
Survival temperature range ... - 90°C 10 + 150°C
{180°C integral cable)

T T Better than 0.5% full scale
Repeatabiliby . nsminiismiimbammimsamsiinig Better than 0.02% reading
Bodhymaterial s insin EN 56 AM (Non magnetic stainless)
Corematerial ............ S wrnsnennnenaans EN 58 AM (Magnetic stainless)
Calibration PP Signal .. it s i 5V RMS (@ 3KHz

TAANSOUCER TYPE- HIZ5 i HISD |HIT00 [HI150

TOTAL BISPLACEMENT RANGE 25 | sa | 100 | 1s0

OUTPUT AT FULL RAKGE mv/v@ 3KHz 350 | &80 | 720 | 780

WULL VOLTAGE ( % ERE.) 06 | 04 | 12 | +B

PAIMARY TMPEDANCE ot 3KHz 50 | 200 | 550 | 550

PRIMARY RESISTAKCE [ DHMS ) 120 | 120 | 180 | 260

SECOMDARY IMPEDANCE 268 | 200 | 350 | 5EO

SECONDARY RESISTANCE TOTAL (0OHM3) 1680 | 150 | 340 | 470

TERD PHASE FREQGUENCY (KHz) 24 | 38 | 375 | &0

WEIGHT [EXC, CABLE ] GRMS. 8 | 24 | 30 | 33

BODY LENGTH { mem) 351 | &7 | 61 | B3¢
OPTIONS
Cable length PTFE oversheath on flexible conduit

We reserve the right to alter the specification without notification.



ol SERIES LVDT
DISPLAGEMENT TRANSDUGER

| —————— ——

AC OPERATION B® ROD END BEARINGS
SHORT HEAVY INDUSTRIAL W STAINLESS STEEL BODY

CONNECTOR ORINTEGRAL ® UPTO 180° OPERATION
CABLE

The SHI ‘Short Heavy Industrial’ LVDT displacement transducer consists of a standard
linear variable differential transformer housed within a robust stainless steel body.
The concentric tubes of the telescopic assembly are guided by means of a linear
bearing and are retained by rigid end stops within the body. The fixed and moving
ends of the transducer are fitted with rod end bearings for mounting purposes.

The version was introduced to provide long working strokes within minimum
length bodies. The rugged and reliable construction of the series makes it particularly
suited to Heavy Industrial applications and ‘uncomfortable’ environments. Of con-
entional LVDT principle these transducers are designed for use on low voltage AC
supplies at frequencies between 50Hz and 5KHz.

The rod end bearings are screwed into the two body end sections and are fitted
with lock nuts. The length of thread on one end bearing permits an adjustment of =
6mm (+ 0.25 inches) to provide a fine control of mechanical zero position.

L.071/1
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6 pin connector @15-3mm eye rod end beanngs.
Y
@57.2mm

“~—_IM integral flexible conduit
em:li'ngL‘-j. BSP reusable

Note: Other cable and conduit lengths available.

SPECIFICATION

Inputvoltage ......... RE— T — ... From less than 1V to 10V RMS
Input frequency ......ccceciiinnan e 5Hz to SKHz
Max. recommended primary CUrrent ......cooveeevierineeienens 20mA
Working temperature range -40°C to +150°C

{(180°C integral cable}
Survival temperature range ... -00°C to + 150°C

{180°C integral cable)
LINBATIIY weovrervrneiserissanssmserserssnssnsssssssnsssnssssnnsensmnsnenseensenes BETLEF than 0.5% full scale
Repeatability ........cccoceiiininnens Better than 0.02% reading
By e A R A s e e e R .. EN 58 (Non magnetic stainless)
Core Material ... BN 56 (Magnetic stainless)
Calibration VP signal .. iimivnminainnsiiiemhoess. oY AMS @ 3KHz

TRANSDUCER TYPE:- SHI'SD |1 100 |5k 150 w1200 |51 300 st coa |51 500 skl 500
TOTAL DISPLACEMENT RANGE (mm) 5 |10 | 150 | 200 | 300 | L00 | 500 | GOD

QUTPUT AT FULL RANGE [mV/V ot 3KHz W0 | 720 | 780 | @ED | 720 | 4RO | 400 | 432

HULL VOLTAGE (%, FRD.) Ot |12 |18 |07 |02 |06 |68 |02

PRIMARY IMPEDANLE (0HMS ot 3KHz) 550 | 420 | 320 | 34D | 390
PRIMARY RESISTAHCE [DHMS) 80 | 260 | 260 | 200 | 480 | 300 | 250
SECONDARY IMPEDANLE (DHMS) : 560 | 470 | SO0 570 | 410
SECINDARY RESISTANCE TOTAL [0HMS) 70 | 460 | 450 | &0
16RO PHASE FREQUENCY (KHz) 38 40 g | 50
WEIGHT (EXC. CABLE] [K5) L5 |50 | 855 |60 | 70 | Bm
BODY LENGTH (mm) 381 | 508 | 610 | 965 | 11%4 | 1200

We reserve the right to alter the specification without notification.

SENSONIGS LIMITED #




R40A SERIES
ANGULAR POSITION
TRANSDUGER

B RVDT TYPE

m * 60 DEGREES RANGE

B SMALL AND ROBUST

B EXCELLENT LINEARITY

The Sensonics R40A Series angular position transducer uses the principle of the
Rotary Variable Differential Transformer (RVDT) to convert the rotation of a shaft
into a proportional electrical output signal. The RVDT primary winding is energised
with AC from an external source and induces in the secondary windings an AC
signal, the magnitude and phase of which are determined by the angular position of
a specially shaped rotor attached to the operating shaft. Separate external signal
conditioning is necessary to produce a DC signal proportional to shaft position.

The R40A is housed within a stainless steel case to the format of a size 18
synchro. The 6.35mm dia. x 15.4mm long operating shaft is internally supported
by a pair of miniature, precision ball races which permit continuous rotation and
minimum friction. The rear face of the unit supports the cable outlet and optional
stainless steel flexible armouring to the specified length.

Although the transducer is capable of continuous rotation, a plot of angular
rotation against magnitude and phase of output signal over 360° would result in
one complete sine wave (and therefore two positions, separated by 180° of rotation,
where the output signal is zero). To aveid ambiguity, just one of the null positions
is chosen during final test and a calibration is made over the most linear range
either side of this null, Both the shaft and the case are marked to show the alignment
at the null point selected. Individual calibration certificates are provided.

L.065
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J[ Hegls‘ter
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Body

v

e 27.3 — e 16,4 2=

SPECIFICATION

Input Supply

Input Current . .
Maximum measuring range
Linearity within * 0.5% over .
Linearity within £ 0.3% over .
Sensitivity at 3KHz excitation
Sensitivity at 5KHz excitation
Primary winding resistance
Primary winding impedance at 3KH2
Secondary winding resistance .
Secondary winding impedance at 3KHz
Typical output at null position
Temperature range
Dimensions

Diameter

Depth

Shaft Extension
Weight

R40A/15400
R40DA/F/15401

OPTIONS

# 6.350/6.337

ORDERING INFORMATION/OPTIONS

Standard: 1m integral cable
As R40A/1S400 but with Tm integral armoured cable,

Various integral cable and armoured cable lengths,

Ordering Information

Null position indicated by
marks on shaft & case

Up to 10v rms according to frequency
{400Hz to 10KHz)

Up to 20mA

% 60° (max. non-linearity = T 2%)
* 40°

¥ 300

0.68 mV/degree/volt applied

0.69 mV/degree/volt applied

575 ohms

4.25 Kohms (7Kohms at BKHz)
530 ohms

4.25 Kohms (7 Kohms at BKHz)
10mV (3KHz), 15mV (5KHz)

0 to 90°C

45mm
27.3mm
16.4mm
225 grams

Please order unit by specific type No. or by specifying the options as listed above.

We reserve the right to alter the specification without notification



TECHNICAL DN 8032 LVDT Signal Conditioning Unit
INFORMATION

Features
e 24V DC input
* 4-20mA current output
* For use with AC LVDTs
e Zero and Gain controls.
¢ Din Rail Mount

PREDICTIVE —_— .
MAINTENANCE
SYSTEMS

+ SENSDNILS LTD
EERKHU Pa_IEF
£ 5833

KHAUSTED. HERTS. H
LARD,  +a4 [0}1442 BT

The DN 8032 is one of a range of LVDT
signal conditioning units offered by
Sensonics providing oscillator &
demodulator functionality for AC LVDTSs.

The unit provides a sinusoidal output at
3kHz for excitation of the transducer,
amplification, phase sensitive
demodulation and a low pass active filter
BLA CONNEETOR BLOCKS to give a 4 to 20mA output signal

Voo 22e| @) proportional to displacement.
o o o) | M | 5

W Driven from a +24V power supply, the Din
Rail mountable unit provides two
miniature multi-turn potentiometers for the

‘ setting of the gain and zero point

A5

o | parameters.
Specification
Oscillator: Amplitude voltage................cccoouunee.n. 7V rms + 5%
Frequency.......cocoe i i 3kHz + 5%
Amplitude Stability...................cooee . +0.05% per €
Demodulator: TYPE. i Full wave, phase sensitive
Linearity error..................... Less than 0.1%
Amplifier: GaiN....coiiii Adjustable, High & Low ranges
Stability..........ooii +0.02% per €
Long term stability............... +0.2%
Zero Adjustment ................. +2V ref input
Stability of Zero................... Less than 50uV per €
Frequency Response............ DC to 100Hz + 2%, 250 Hz - 3dB
Residual Carrier................... Less Than 0.2% Full Scale
Module: Loop Resistance................ 300 Ohms
Input Voltage..................... 18V — 36V dc
Power Consumption............ 2W max (Isolated input)
Controls.......c.coovveii i, Screwdriver - adjusted, multi-turn
potentiometer accessible only from outside case.
Temperature Range............... -10 to 60C
Weight ..o, 250 grams
Connections: PRIH - Primary Coil (+) PRIL - Primary Coll (-)

SECH - Secondary Coil (+) SECL - Secondary Cail (-)
IO/PH — 4-20mA Current Output High
IO/PL — 4-20mA Current Output Low
SCN - Cable Screen (Instrument Ov)

DS1207




DGB042 SERIES
LVDT SIGNAL GONDITIONING

HE MAINS OR DC INPUT
B VOLTAGE OR CURRENT OUTPUT
H FOR USE WITH AC LVDTS

B ZERO AND GAIN CONTROLS

B SEALED TO IP55

The DCB042 series of LVDT drivers are oscillator/demodulators for LVDT trans-
ducers,

The units consist of Sensonics standard printed circuit cards housed together
with a power supply unit in a weatherproof die cast box. The input and output
connections to the internal terminal blocks is via fitted cable glands.

The internal card assembly is formed from discreet components mounted on a
resin-bonded glass fibre laminate with tinned copper printed circuit conductors and
gold plated edge contacts. The card has miniature multi-turn potentiometers for the
setting of gain and zero.

The unit provides a sinusoidal output at 3KHz for excitation of the transducer,
amplification, phase sensitive demodulation, a low pass active filter to give a DC
voltage output signal and has, in addition, a current output stage.

L129
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i ¢' 220mm
£
- |2 BOmm
if_.{P 2=
| 3
SPECIFICATION
Oscillator
Amplitude current 12ZmA RMS max.
Frequency . . . . IKHz X 10%
Amplitude Stabllity . ¥ 0.05% per °C
Demodulator
Type . Full wave, phase sensitive
Linearity Error Less than 0.1%
Max. input 6V RMS
Amplifier
Gain . Variable from 0 to X10

Temperature Stability of Gain
Long Term Stability .
Zero Adjustment Range
Temperature Stability of Zero
Frequency Response
Residual Carrier

Recorder output drive voltage

Input Voltage . -

Internal stabilised voltage .
Signal input facility .
Signal output facility.
Mains input facility .
Controls

Temperature range
Total weight (approx.) .

ORDERING INFORMATION/OPTIONS

Input

Voltage
DCBO42/A 110/240V A.C.
DCB042/B B8-30V D.C.
DCgD42/C 110/240V A.C.
DC8042/D 8-30V D.C.

Qutput
Signal
4-20 mA
4—-20 mA
05V
0-5v

£ 0.02% per °C

*o0.2%

*2vat input

Less than 50 uV per °C

DC to 100 Hz * 2%, 250 Hz - 3dB
Less than 0.2% Full Scale

8 volts

110V/240V 50Hz, pre-set by internal
transformer tap or DC as below

X 12V DC at 100mA max.

} Specify size and

} type of gland to be

| fitted (% BSP is STD)
Screwdriver — adjusted, multi-turn
potentiometer accessible only from
inside case

—10 to B0°C

2Kg (about 4% |bs.)

Wae raserve the right to alter the specification without notification,



PREDICTIVE
MAINTENANCE
SYSTEMS

KEEPING
INDUSTRY
TURNING

In a commereial environment of increasingly

OTHER PRODUCTS IN THE SENSONICS RANGE stringent regulations on processes, tighter

@ Velocity Transducers budget constraints cambined with increased

® Accelerometers quality contrals, closer gavernment serutiny of

® LVDT's & RVDT's operations and ever-mare fierce competition

® Portable predictive maintenance systems from many corners of the globe, there has

@ Signal conditioning systems never been a more appropriate time for

® On line vibration monitoring industry to adapt systems, procedures and

® Seismic Sensors policies that ensure the competitive advantage

as well as conformity to the wide array of

SENSONICS CAN ALSD UNDERTAKE e

@ Feasibility studies Sensanics predictive maintenance technology

@® Installation and commissioning (turnkey projects) should be a vital part of your company’s

@ System integration strategy to enable your operations to meet the
) Condition monitoring surveys and contracts challenges of the next decade - and beyond.

Diagnostic services

Local Representation:

Sensonics Ltd Telephone:

Northbridge Road 44 (0)1442 876833

e e Facsimile:
erkhamste +44 (0)1442 876477

Hertfordshire Email:

HP4 IEF sales@sensonics.co.uk

England www.sensonics.net

Cert. No. FM26920



