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Summary

• Introduction

• Reminder on cylinder used (EN 12390-4)

• LNE cylinder calibration procedure

• Standard ratios

• Mechanical interface

• Uncertainties

• Conclusion
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Introduction
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Introduction

SAVETY CONCRETE CONSTRUCTION

TESTS OF CONCRETE SPECIMENS USING COMPRESSION MACHINE

VERIFICATION OF TESTING MACHINES : EN 12390-4

ISO 376

FORCE MEASURING DEVICE

ACCURACY OF FORCE 
INDICATION

Calibration

UNIFORMITY FORCE
DISTRIBUTION

The same
importance

STRAIN CYLINDERS

???
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Strain cylinder characteristics
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Strain cylinder operating process : EN 12390

Self-alignment of the upper platen

Alignment of the component parts
of the machine

Restraint on movement
of the upper platen

1.0r:kN200 n ≤∆

1.00.0rn ±=
21 22.1 ε=ε

± 6 mm
kN200under36.0rn ≤

kN2000under24.0rn ≤

21 2ε≈ε

Cylinder calibration : 2 years
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LNE calibration procedure

Apply a standard ratio and record the corresponding ratio 
indicated by the cylinder.

We generate standard ratios by applying on the cylinder 
a centred standard axial force associated with a 
standard bending moment.
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Standard ratio
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Standard ratio
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The ratio generated on a cylinder can be determined from 
the applied force and moment
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Standard ratio
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Standard ratio

The axis of the load introduction system will remain centred on the
reference machine axis. Only the cylinder will be eccentred.

The cylinder should rotate during calibration around the force. 

F
Fp

180° :

FPF01 rrr +=°−

F
Fp

0° :

FPF1801 rrr −=°−

r1 = rF
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Mechanical interface

0° : 180° :
Rounded load

head

Cylinder
Axis

Machine
Axis

Bridge 1:
r1-0°

Bridge 1:
r1-180°
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Mechanical interface
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Mechanical interface
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Uncertainty
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Conclusion

LNE strain cylinder calibration method : application of a force and 
a moment simultaneoulsy. The moment is applied using a defined 
eccentricity of the applied force.

It’s not a theorical calibration method : it have been applied since 
2003 for a lot of cylinders and results confirm the capability of this 
method. Calibration certificates are made under Cofrac 
accreditation.

This method is really a calibration : measurand, standard value, 
uncertainty have been determined.
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Discussion
NPL method : comparison with a reference cylinder using a 
reference testing machine.
PTB method : calibration on force standard machine without 
additional moment
LNE calibration cover the range of using, not only with ratio near 
zero. This is not the case with an individual calibration bridges or a 
test on a very good machine.
EURAMET project


