
About
National Scientific Centre “Institute of Metrology”, Kharkiv, Ukraine,

Mass and related quantities
for 18th meeting of CCM

Senior Researcher Irena Kolozinska



National Scientific Centre “Institute of Metrology”
42 Myronosytska str., Kharkiv, 61002, Ukraine

The history of National Scientific Centre "Institute of Metrology" began on 8 October 1901, when at the

initiative of an outstanding scientist Dmitry Ivanovich Mendeleyev the first Ukrainian verification

chamber was established in Kharkiv with the functions of verification and stamping the trade weights

and measures.
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History Measurements of the proton gyromagnetic ratio
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History Measurements of the speed of light
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- MASS

- PRESSURE 

- HARDNESS

- GRAVITY

- FLUID FLOW



MASS

18th meeting of CCM May, 2021

NETU M-07-2020 (created in 1997)

Mass comparators from 1 mg to 50 kg

First

Range: from 1 mg to 50 kg

Mass comparator for mg range

Installation of hydrostatic weighing
for determining the volume of weights
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PRESSURE

DETU 04-03-01 (established in 2001) 

Gauge pressure: 50 kPa – 10 MPa

Uncertainty: 10 ppm

Pressure transmitting medium: aviation 

kerosene 

Principle: Pressure balance 

NETU M-01-2018 (created in 2017) 

Gauge pressure: 10 MPa – 400 MPa

Uncertainty: (22 – 72) ppm

Pressure transmitting medium: oil 

Principle: Pressure balance

NETU M-03-2019 (created in 1997, 

improved in 2018) 

Gauge pressure: minus 0,1 MPa –

7 MPa

Absolute pressure: 270 Pa – 7 MPa

Uncertainty: (14 – 26) ppm 

Pressure transmitting medium: gas 

Principle: Pressure balance
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HARDNESS

NETU М-10-2021

Metrological characteristics

Range

(70-93) HRA,

(25-100) HRBW,

(20-67) HRC

(70-94) HR15N,

(40-86) HR30N,

(20-78) HR45N,

(62-93) HR15TW

(15-82) HR30TW,

(10-72) HR45TW

uA 0,08 HR 0,16 HR

uB 0,11 HR
0,21 HR

U 0,26 HR 0,52 HR

DETU 02-03-99

Metrological characteristics

Range

from 8 НВ to

450 НВ

from 95 НВW

to 650 НВW

from 8 НV to 2000 НV

from 9,8 Н

to 19,6 Н

from 49,0 Н

to 980,7 Н

uA 1⋅10-3 2⋅10-3 1⋅10-3

uB 1,25⋅10-3 2,5⋅10-3 1,25⋅10-3

U 3,2⋅10-3 6,4⋅10-3 3,2⋅10-3

Rockwell, Super Rockwell

Brinell, Vickers 
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GRAVITY

Metrological characteristics

Range From 9,77 m/s2 to 9,85 m/s2

uA 5·10-8 m/s2

uB 2·10-8 m/s2

U 11·10-8 m/s2

Since 2012, research has been carried out:

"Development and research of a ballistic laser

gravimeter based on precision mobile devices using

linear pulse electromechanical transducers to measure

the absolute value of free fall acceleration", (Patent №

96904, Ukraine; Patent № 111307, Ukraine; №

2011128560, Russia).

In 2018, a new research work was started: "Development and research of

absolute gravimeter based on precision atomic interferometry of ultracold atoms

with laser cooling of atoms and their spatial localization."
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LIQUID FLOW

Metrological characteristics

Range

from 2,8·10-4 m3/s

to 2,8·10-2 m3/s

from 2,8·10-1 kg/s

to 28 kg/s

from 0,1 m3

to 3,0 m3

from 100,0 kg

to 3000 kg

uA 2·10-5 2·10-5

uB 3,7·10-5 1,2·10-4

U 8,4·10-5 24,2·10-5

State primary standard unit of volume flow
rate in the range from 2.8·10-4 to 2.8·10-2

m3/s, mass flow rate in the range from
2.8·10-1 to 28 kg/s, the volume of liquid in
the range from 0.1 to 3.0 m3 and the mass
of liquid in the range from 100.0 to 3000 kg.

DETU 03-04-04

Metrological characteristics

Range

from 1⋅10-3 m3

to 1⋅10-1 m3

from 5⋅10-1 m3

to 1 m3

from 1⋅10-1 m3

(including)

to 5⋅10-1 m3

(including)

uA 3⋅10-5 1,5⋅10-5

uB 2,5⋅10-5 1,9⋅10-5

U 8⋅10-5 5⋅10-5

State primary standard of unit volume of liquid

DETU 03-03-13
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Degrees of equivalence

NSC IM
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Degrees of equivalence

NSC IM

COOMET.M.M-K5
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Degrees of equivalence

NSC IM

COOMET.M.H-K1

540 HV1 840 HV1
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COMPARISONS

Number Description Status Role

COOMET.M.M-K1
Comparison of mass standards

Stainless steel kilogram standards

Approved for

equivalence

Participant

COOMET.M.M-K5
Comparison of mass standards 

Mass: 200 mg, 1 g, 50 g, 200 g and 2 kg

Approved for

equivalence

Participant

COOMET.M.M-S2
Supplementary bilateral comparison in 

the field of mass measurements

Mass of 200 mg, 1g, 50 g, 200 g and 1 kg

Report in 

progress, draft A

Pilot

COOMET.M.M-S5
Comparison of mass standards 

Mass: 50 mg, 50 g, 1 kg and 2 kg

Measurements 

completed

Pilot

EURAMET.M.M-S9
Sub-milligram mass comparison

Mass: 0.5 mg, 0.2 mg, 0.2D mg, 0.1 mg 

and 0.05 mg

Approved Participant
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COMPARISONS
Number Description Status Role

COOMET.M.P-S1

Comparison of standards of gauge 

pressure

Gauge pressure: 1 MPa to 10 MPa

Report in 

progress, 

draft A

Pilot

COOMET.M.H-K1
Hardness (Vickers HV1, HV5, HV30)

Hardness levels: 450 HV, 750 HV

Approved for

equivalence
Participant

COOMET.M.H-S3

Comparison of national hardness 

standards of Superficial-Rockwell scales

Hardness: Superficial-Rockwell 90-94 

HR15N, 40-50 HR30N, 76-84 HR30N, 

43-54 HR45N, 45-55 HR30TW, 70-82 

HR30TW

Measurements 

completed
Pilot

COOMET.M.H-S4

Brinell Hardness

Hardness levels: 100 HBW, 200 HBW, 400 

HBW

Approved Participant

COOMET.M.H-S5

Key comparison of national hardness 

standards of Rockwell scales

Hardness: Rockwell A: 80 - 86 HRA; 

Rockwell B: 80 - 100HRBW; Rockwell C: 20 

- 30 HRC, 40 - 50 HRC, 60 - 70 HRC. 25 

HRC, 45 HRC, 65 HRC

Approved Participant
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COMPARISONS

Number Description Status Role

COOMET.M.G-S1

Gravitational acceleration

Free-fall acceleration at a nominal 

value of 9.81 m/s2

Approved Pilot

COOMET.M.FF-S6

Comparison of the determination of 

static volume of reference metallic 

tanks

Volume of liquid: 5 L, 10 L and 20 L

Measurements 

in progress
Pilot

COOMET.M.FF-S7
Liquid volume

Volume at 10 µL and 1000 µL

Measurements in

progress
Participant

COOMET.M.FF-S10

Water flow and mass rate

Flow rate

From 0.1 t/h to 45 t/h

Measurements in

progress
Participant
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COMPARISONS
Number Description Status Role

COOMET.M.P-S1
Comparison of standards of gauge 

pressure

Gauge pressure: 1 MPa to 10 MPa

Report in 

progress, draft 

A

Pilot

COOMET.M.H-K1
Hardness (Vickers HV1, HV5, HV30)

Hardness levels: 450 HV, 750 HV

Approved for

equivalence

Participant

COOMET.M.H-S3
Comparison of national hardness 

standards of Superficial-Rockwell scales

Hardness: Superficial-Rockwell 90-94 

HR15N, 40-50 HR30N, 76-84 HR30N, 

43-54 HR45N, 45-55 HR30TW, 70-82 

HR30TW

Measurements 

completed

Pilot

COOMET.M.H-S4
Brinell Hardness

Hardness levels: 100 HBW, 200 HBW, 400 

HBW

Approved Participant

COOMET.M.H-S5
Key comparison of national hardness 

standards of Rockwell scales

Hardness: Rockwell A: 80 - 86 HRA; 

Rockwell B: 80 - 100HRBW; Rockwell C: 20 

- 30 HRC, 40 - 50 HRC, 60 - 70 HRC. 25 

HRC, 45 HRC, 65 HRC

Approved Participant
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CMCs in KCDB

Quantity
Instrument or 

Artifact
Measurement 

method

Measurand 
Minimum 

value

Measurand 
Maximum 

value
Unit

Expanded 
uncertainty 
Minimum 

value

Expanded 
uncertainty 
Maximum 

value

Unit

Mass Mass standard
Subdivision 

method
1.0 100.0 mg 2.0 4.0 µg

Mass Mass standard
Subdivision 

method
0.1 1.0 g 4.0 4.2 µg

Mass Mass standard
Direct comparison 

in air
1.0 10.0 g 4.2 6.5 µg

Mass Mass standard
Direct comparison 

in air
10.0 100.0 g 6.5 31.0 µg

Mass Mass standard
Direct comparison 

in air
0.1 1.0 kg 31.0 45.0 µg

MASS

GRAVITY

HARDNESS

Quantity Instrument or Artifact Measurement method
Measurand 

Minimum value
Measurand 

Maximum value
Unit

Expanded 
uncertainty

Unit

Gravity (free fall) 
acceleration

On (stable) site Absolute measurement 9.77 9.85 m/s2 2.08E-7 m/s2

Quantity
Instrument or 

Artifact
Measurement 

method
Parameters Unit Expanded uncertainty Unit

Hardness
Primary hardness 

standard block
Vickers

Total force : for 49.03 
N to 294.2 N

(dimensionless) 1.5 %
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RESEARCH PROJECTS
Project 19RPT02, "Improvement of the realisation of
the mass scale" (EMPIR [1] Call 2019 –Research Potential)

Development and research of a ballistic laser gravimeter based on precision 
mobile devices using linear pulse electromechanical transducers to measure 
the absolute value of gravitational acceleration

The project will facilitate cooperation leading to improved calibration capabilities at
participating, less-developed, NMIs. It will also produce draft EURAMET calibration
guidance applicable to the new definition of the kilogram, backed by software, training
tools and maintenance methods. This will provide opportunities for upgraded research
activities for which mass measurement accuracy is critical

Research of additional factors in the measurement equation and the 
uncertainty budget of the results of hardness measurements

Development and advancement of an absolute gravimeter based on precision 
atomic interferometry of ultracold atoms with laser cooling of atoms and space 
localization

Prospective works:
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