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EMPIR 18SIB08 ComTraForce
Comprehensive traceability for force metrology services

INRiM (National Metrology Institute of Italy) contribution:

• Capabilities:
• Dead weight primary standard machines:

• 200 N (U = 5x10-5)
• 1.3 kN (U = 2x10-5)
• 30 kN (U = 2x10-5)
• 100 kN (U = 2x10-5) (in progress a new 100 kN machine)
• 1 MN (U = 2x10-5)

• Reference transducers force standard machine:
• 10 MN (U = 5x10-4)



C3.f Task 3.6: Development of a traceability chain for 
multicomponent forces and moments

The aim of this task is to extend the previous tasks (Task 3.5: Development 
of a traceability chain for static and continuous force measurement) into the 
development of a traceability chain for static and continuous 
multicomponent force and moment measurements at an uncertainty 
level suitable with classifications given in standardization (e.g. ISO 
7500-1).



C3.f Task 3.6: Development of a traceability chain for 
multicomponent forces and moments



C3.f Task 3.6: Development of a traceability chain for 
multicomponent forces and moments

Machines:
- EUROLAB: special dynamic testing machine for structural and seismic

matter;
- EUCENTER: dynamic testing systems for testing support, insulation 

and damping devices;
- EASYDUR: Spring testing machines



EUROLAB: special dynamic testing machine for structural and 
seismic matter (16 / 3,1 / 1,4 MN)



EUROLAB: special dynamic testing machine for structural and 
seismic matter (16 / 3,1 / 1,4 MN)



EUCENTER: dynamic testing systems for testing support, 
insulation and damping devices (4,4 MN)



EUCENTER: Vibrating table with 4/6 degrees of freedom

Acceleration: (1,8 to 6) g
Force: 1,7 MN (dynamic) - 2,2 MN (static)
Bending moment: 4 MNm
Frequency: 80 kHz



EASYDUR: Spring testing machines (400 / 100 / 100) kN



C3.f Task 3.6: Development of a traceability chain for 
multicomponent forces and moments

Transducers:
- INRIM:     2 MN monolithic strain cylinder (6-components)
- INRIM:   30 N integrated sensor (6-components)
- INRIM: 300 kN hexapode (6-components)
- INRIM:     5 MN hexapode (6-components)
- INRIM: 100 kN multi-sensor (6-components)
- INRIM: 500 kN multi-sensor (6-components)



INRIM: 2 MN monolithic strain cylinder (6-components)



INRIM: 30 N integrated sensor (6-components)



INRIM: 400 kN and 5 MN hexapode (6-components)



INRIM: 100 kN and 500 kN multi-sensor (6-components)



C3.f Task 3.6: Development of a traceability chain for 
multicomponent forces and moments

Calibration systems:
- INRIM: deadweight with:

- dead weights with independent lateral force and moment application (100 
kN)

- dead weight with tilted planes (1 MN)
- dead weight with rotating tables (500 N)



Calibration facilities: dead weights with independent lateral 
force and moment application (100 / 1 / 1) kN



Calibration facilities: dead weight with tilted planes (1 MN)



Calibration facilities: dead weight with rotating tables (500 N)
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