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Applica�ons:
• Primary standard for defining the pressure scale in a

range up to 100 bar, pneuma�c.

• Reference instrument for tes�ng, adjus�ng and

calibra�ng pressure measuring instruments in

factories and calibra�on laboratories.

• Self-contained, complete system also suitable for

on-site measurements/calibra�ons.

Special features:
• Total uncertainty of measurement down to

±0.008% of reading.

• Factory calibra�on cer�ficate as standard,

traceable to Na�onal Standards, DKD-/DAkks

calibra�on cer�ficate available as an op�on.

• High long-term stability with a recommended

recalibra�on cycle of 5 years.

• Masses manufactured from stainless steel and

aluminium, local gravity adjustment possible

at not addi�onal charge.

• Op�onal a quick-change system for piston-cylinder

unit available, enables fast and secure exchange of

the piston-cylinder system in order to change the

measuring range.

Descrip�on:

Proven primary standard

Pressure balances are the most accurate instruments

for the calibra�on of electronic or mechanical

pressure measuring instruments. The direct

measurement of pressure (P = F/A) and the use of

high-quality materials, result in small measurement

uncertain�es and an excellent long-term stability of

five years (Recommenda�on in accordance with the

German Calibra�on Service DKD/DAkkS).

For these reasons pressure balances / deadweight

testers have already been used in the calibra�on

laboratories of industry, na�onal ins�tutes and

research laboratories for many years.

Self-contained opera�on

Due to the integrated pressure genera�on (for ranges

up to 10 bar) and the purely mechanical measuring

principle, the deadweight tester isLDW-PLR-Cal

ideally suited to on-site use as well as service and

maintenance purposes.

Basic principle

Pressure is defined as the quo�ent of force and area.

Correspondignly, the core of the LDW-PLR-Cal

deadweight tester is a very precisely-manufactured

piston-cylinder system, which is loaded with masses in

order to generate the individual test points.

The weight applied is propor�onal to the desired

pressure and accomplished by using op�mally

graduated weights. These weights are manufactured

to standard gravity (9.80665 m/s²) although, for fixed

loca�on usage, they can be adjusted to a customer-

specified local gravity.
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Easy opera�on

Depending on the instrument range the pressure is

set via an integrated pump or via an external pressure

supply by the use of control valves. For fine

adjustment a very precisely adjustable spindle pump

with a precision spindle running only within the pump

body is mounted.

Piston-cylinder system

Both the piston and cylinder are manufactured from

Tungsten Carbide. Compared to other materials,

Tungsten Carbide has very small pressure and thermal

expansion coefficients, which results in a very good

linearity of the effec�ve cross-sec�onal area of the

piston and high measurement accuracy.

Piston and cylinder are very well protected in a solid

stainless steel housing, againgst contact, impacts or

contamina�on from outside. In addi�on, overpressure

protec�on is integrated, which prevents the piston

from being forced out ver�cally and avoids damage to

the piston cylinder system in the event of weight

removal under pressure.

The weight discs are stacked on a bell jar which is

fi� ed to the piston skirt. Due to the construc�on of

the bell jar, the centre of gravity for the stacked

weights is very low, which minimises both the side

thrust on the piston-cylinder system and the fric�on.

For rela�vely low star�ng pressures, a lighter

aluminium plate can be used instead of the bell jar.

The overall design of the piston-cylinder unit and the

very precise manufacturing of both the piston and the

cylinder ensure excellent opera�ng characteris�cs

with a long free-rota�on �me, low sink rates and a

very high long-term stability. Therefore the

recommended recalibra�on interval is 5 years.

The standard connec�on for the piston-cylinder

system is an M30 x 2 male thread.

A quick-connect system, for easy measuring range

changes without tools, is available as an op�on.

As soon as the measuring system reaches equilibrium,

there is a balance of forces between pressure and

mass applied. The excellent quality of the system

ensures that this pressure remains stable over several

minutes, so that the device under test can be

calibrated or �me-consuming adjustments can be

carried out without any problems.

High performance instrument base LDW-PLR-Cal

The instrument base is supplied in two different

versions, depending on the measurement range of

the deadweight tester:

• Basement for ranges up to 10 bar / 150 psi

With integrated pressure genera�on through

inlet pressure pump and spindle pump

• Basement for Vaccum and ranges >= 20 bar

up to 100 bar / 1500 psi

With connec�on for external pressure supply or

vacuum, incl. inlet vent.

Force F

Pressure P

Effec�ve cross-

sec�onal area

of the piston A
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Set of masses for the LR- LDW-PCal

The mass set is

supplied in a wooden

carrying case with

foams. Here included

are the masses shown

in below tables,

manufactured in stainless

steel (non-magne�c).

The weight discs are

op�mally graduated. For

smaller gradua�on an

incremental weight set is

recommended, see accessories.

Tables of masses

The following tables show the number of weights per

measuring range, within a weight set, with their

nominal mass values and the resul�ng nominal

pressures. Should you not operate the device under

reference condi�ons (ambient temperature 20°C, air

pressure 1013 mbar, rela�ve humidity 40%),

correc�ons must be considered, e.g. with the

Intelligent Calibra�on Module , ifIKMLR-Cal

necessary.

There weights are manufactured to standard gravity

(9.80665 m/s²) although, for fixed loca�on usage, they

can be adjusted to a customer-specified local gravity.

3



DRUCK & TEMPERATUR Leitenberger GmbH • Bahnhofstr. 33 • D-72138 Kirchentellinsfurt • GERMANY

Tel. +49 (0) 7121-90920-0 • Fax +49 (0) 7121-90920-99 • DT-Info@Leitenberger.de • • www.druck-temperatur.dewww.LR-Cal.net

Deadweight Tester / Pressure Balance

Pneuma�c, Accuracy up to ±0.008% o.r.LDW-P

4

Specifica�ons LR- LDW-PCal

1) Theore�cal star�ng value; corresponds to the pressure value generated by the piston (by its own weight). To op�mise the opera�ng

characteris�cs more weights should be loaded.

2) The lowest pressure change value that is reached based on the standard weight set. A fine weight set is also available for lower values.

3) The accuracy is in reference to the measurement value, from 10% of the measurement range. A fixed error is considered in the lower

area in reference to 10% of the area.

4) Measurement uncertainty assuming reference condi�ons (room temperature 20°C, air pressure 1013 mbar, rela�ve humidity 40%).

Correc�ons may be required for use without Ingelligent Calibra�on Module .IKMLR-Cal
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Dimensions (mm) LR- LDW-PCal

The drawing shows a base version for external power supply, with op�onal quick-connect for theLDW-PLR-Cal

piston-cylinder system. The version with integrated pressure genera�on differy only in the arrangement of the

control elements, and not dimensionally.

Connection for the test item

Side viewFront view

Plan view

Ausführung (bis 10 bar) mit integrierter Druckversorgung

Ansicht von oben

(1) Adapter piston-cylinder system

(2) Adapter test item

(3) Inlet-valve (only version for external power supply)

(4) Outlet-valve

(5) Spindle pump with star handle, removable

(6) Analogue pressure gauge (for visual control purposes)

(7) Water level (for adjus�ng the basement)

(8) Rota�ng feet (for adjus�ng the basement)

(9) Priming pump (only version with integr. pressure gener.)
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Scope of supply
• Instrument base with dust cover

• Priming pump (only version with integrated pressure

genera�on

• Spindle pump for pressure genera�on / fine

adjustment

• Piston adapter with M30 x 2 female thread

• Piston-cylinder system with bell jar

• Basic mass set in wooden carrying case

• Mass set extension in wooden carrying case

(if required for pressure range)

• Mass set manufactured to standard gravity

(9.80665 m/s²)

• Opera�ng manual in German and English

• Factory calibra�on cer�ficate

Accessories
Trim-mass sets M1 and F1

The weights included in the standardLDW-HLR-Cal

mass set or fine increment weights are ideally suited

for everyday use. If smaller intermediate values need

to be generated, we recommend using a set of class

M1 or F1 trim masses, with the following weights.

1 x 50 g, 2 x 20 g, 1 x 10 g, 1 x 5 g, 2 x 2 g, 1 x 1 g,

1 x 500 mg, 2 x 200 mg, 1 x 100 mg, 1 x 50 mg,

2 x 20 mg, 1 x 10 mg, 1 x 5 mg, 2 x 2 mg, 1 x 1 mg

90° angle connec�on

Separators

The separators have been specifically designed for

measuring instruments, which should not come into

contact with the medium of the deadweight tester or

to protect against contamina�on of the pressure

balance from the test items.

Set of adapters

Op�ons
•Systems with increased accuracy to 0.008%

• Piston adapter with quick-connect

• Storage suit case for piston-cylinder systems

• Mass set manufactured to local gravity

• DKD/DAkkS calibra�on cer�ficate

Set of trim masses M1 / F1

Connector for test items with back connec�on

For test items with back connec�on moun�ng, a

90° angle connec�on is available

Separator (without diaphragm), max. 1000 bar

Set of adapters for test item connec�on

As a standard, the pressure balance is equipped with

a quick connector for connec�ng the test item. For

this purpose, various threaded adapters, which can be

easily changed, are available. Addi�onally the sets of

adapters include spare-O-rings and a spanner with

SW32 flats and SW14 flats, for changing the adapters.
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Intelligent Calibra�on Module LR- IKMCal

The Intelligent Calibra�on Module is aIKMLR-Cal

compact tool for use with a deadweight tester /

pressure balance. In par�cular when highly-accurate

measuring values, with measurement uncertain�es of

less than 0.025%, are required, complicated

mathema�cal calcula�ons and correc�ons are

necessary. With the , all cri�cal ambientIKMLR-Cal

parameters can be registered and automa�cally

corrected.

LR-Cal IKM Basic package

The basic package converts masses intoIKMLR-Cal

the corresponding pressure value, or vice versa, it

calculates the masses required for a specific pressure

value with considera�on to the local gravity, for

loca�on-independent measurements. The conversion

can be carried out in all common pressure units. The

input of all parameters takes place manually.

Metrology-Extension

The Metrology-Extension includes sensors to

automa�cally register all cri�cal parameters such as

ambient temperature, air pressure, rela�ve humidity

and piston temperature and to update calcula�ons

con�nually.

Transmi� er-Extension

Furthermore, with the Transmi� er-Extension, a

calibrator func�on for pressure transmi� ers can be

integrated. With this, the sensor to be tested, without

addi�onal power can be supplied with 24 VDC voltage

and the output signal (V, mA) can be measured.

Besides the signal, the automa�cally converted

pressure value is also shown on the display.

Visualisa�on-Extension

With the Visualisa�on-Extension for „piston posi�on

indica�on“, the piston posi�on can be measured

(contact free) and shown on the with highIKMLR-Cal

resolu�on (not available for dual-range piston-

cylinder systems).

Further specifica�ons on the Intelligent Calibra�on

Module can be found in datasheet „IKM“.IKMLR-Cal

Order-Codes:

Order-Code: Descrip�on

CPB5000-KM-UB Base packet (processor only)

• Calcula�on of the mass loads

• Manual input of all parameters

CPB5000-KM-ME Metrology-Extension

for measuring of

• Ambient temperature

• Atmospheric air pressure

• Rela�ve air humidity

• Temperature of piston

CPB5000-KM-TE Transmi� er-Extension

• Voltage supply 24 VDC

• Measurement of output signal

(V, mA) incl. conversion into

pressure values

CPB5000-KM-VE Visualisa�on-Extension

• Contact-free measuring of

piston posi�on
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Further LR- Deadweight Tester / Pressure Balances:Cal

Model LDW-HLR-Cal

Hydraulic

Single Piston

Ranges from 1...120 to 2...300 bar

from 10...1.600 to 30...4.000 psi

Double Piston

Ranges from 1...60 / 10...700 bar to

1...60 / 20...1.400 bar

from 10...800 / 100...10.000 psi to

10...800 / 200...20.000 psi

Accuracy ±0.015% or ±0.006% of measured value

Model LDW-HKLR-Cal

Hydraulic (compact design)

Ranges from 1...120 to 10...1,200 bar

from 10...1,600 to 100...16,000 psi

Accuracy ±0.05% or ±0.025% of measured value

Model CPB5000-HPLR-Cal

High pressure, hydraulic

Ranges from 25...2,500 to 25...5,000 bar

from 350...40,000 to 350...70,000 psi

Accuracy ±0.025% or ±0.02% of measured value

Modell CPB5000-DPLR-Cal

Differen�al pressure, pneuma�c

Ranges from 0.03...2 to 0.4...100 bar

from 0.435...30 to 5.8...1500 psi

Differen�al pressure, hydraulic

Ranges from 0.2...60 to 2...1,000 bar

from 2.9...1,000 to 29...14,500 psi

Accuracy ±0.015% or ±0.008% of measured value
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