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Measure of a General Nature No. 0111-OOP-C011-10
Measure of a General Nature No. 0111-OOP- C011-10

1. ------IND- 2010 0473 CZ- EN- ------ 20100907 --- --- PROJET
The Czech Metrology Institute (CMI), as the competent local body for stipulating metrological and technical requirements for a specified measuring device and for the stipulation of test methods for type approval and for verification of a specified measuring device pursuant to Section 14(1) of Act No. 505/1990 Coll., on Metrology, as amended, and pursuant to provisions of Section 172 et seq. of Act No. 500/2004 Coll., the Administrative Code, as amended (hereinafter the "AC"), has on 14 April 2010 commenced ex officio proceedings pursuant to Section 46 of the AC, and based on supporting documents issues this:

I.

M E A S U R E  O F  A  G E N E R A L  N A T U R E
number: 0111-OOP-C011-10

reference no. 0313/004/10/Pos.,

publication date: 21 May  2010

stipulating metrological and technical requirements for specified measuring devices, including test methods for verifying specified measuring devices:
"regular (class 5), precise (class 4) and fine (class 2 and 3) commercial and special weights"

1   Basic definitions

For the purposes of this measure of a general nature, terminology and definitions contained in the VIM1) and the following apply:

1.1   weight: a physical mass used along with a weighing instrument, whose physical and metrological characteristics are determined by its shape, dimensions, material, surface quality, nominal mass value and maximum permissible error
1.2   weight set: a group of weights, usually presented in a case so arranged to make possible any weighing of all loads between the mass of the weight with the smallest nominal value and the sum of the masses of all weights of the series with a progression in which the mass of the smallest nominal value weight constitutes the smallest step of the series
1.3   nominal mass value: a mass value equal to 1 × 10n kg, 2 × 10n kg or 5 × 10n kg, where n is a positive or negative whole number or zero

1.4   conventional mass: the mass of a weight that in air with density of (ρ0) 1,2 kg/m3 and at a reference temperature (tref) of 20 °C balances with a reference weight with a density of (ρref) 8 000 kg/m3
NOTE:
The general term "mass" without a qualifier in this legislation means "true mass".

2   Metrological requirements

Metrological requirements are based on the requirements of recommendation OIML R 111-1 " Weights of classes E1, E2, F1, F2, M1, M1–2, M2, M2–3 and M3. Part 1: Metrological and technical requirements"2) (see 2.3).

2.1   Service conditions

2.1.2   Reference conditions

The following reference conditions apply to the adjustment of reference weights:

· standard reference density: 8000 kg/m3;

· density of the surrounding air: 1.2 kg/m3;

· balance in air at 20 °C without correction for air pressure.

2.2   Measuring interval

2.2.1   Units of measurement

The following units of measurement are used:

· for mass: milligram (mg), gram (g) and kilogram (kg);

· for density: kilogram per cubic metre (kg/m3).

2.2.2    Nominal mass values of weights

Nominal mass values of weights or weight sets must be equal to 1 × 10n kg, 2 × 10n kg or 5 × 10n kg, where n is a positive or negative whole number or zero.

2.2.3   Weight sets

2.2.3.1   A weight set may be composed of weights of various nominal mass values, which must correspond to the following order of weights:
(1; 1; 2; 5) × 10n kg;

(1; 1; 1; 2; 5) × 10n kg;

(1; 2; 2; 5) × 10n kg; or

(1; 1; 2; 2; 5) × 10n kg;

where n is a positive or negative whole number or zero. 

2.2.3.2   A weight set may contain more than one weight of the same nominal mass value, i.e. multiple weights.

2.3   Classification of weights

Weights are placed in accuracy classes, with two classification systems permitted:

· class F1, class F2 , class M1, class M2;

· class 2, class 3, class 4, class 5.

All provisions and requirements of this legislation that apply to class F1 also apply in full to class 2; all provisions and requirements of this legislation that apply to class F2 also apply in full to class 3; all provisions and requirements of this legislation that apply to class M1 also apply in full to class 4, and all provisions and requirements of this legislation that apply to class M2 also apply in full to class 5.

2.4   Maximum permissible error

2.4.1    Maximum permissible errors during verification

The maximum permissible errors ± δm when verifying individual weights are listed in Table 1, and apply to conventional mass.

The conventional mass mc of each weight must not differ from its nominal mass value m0 by more than the maximum permissible error δm reduced by the expanded uncertainty:

m0 – (δm – U) ≤ δmc ≤ δm0 + (δm – U) 
The expanded uncertainty U of the conventional mass of each weight for an expansion coefficient of k = 2 must be less than or equal to one third of the maximum permissible error δm listed in Table 1.

U ≤ 1/3 δm 

Table 1 – Maximum permissible errors during verification (± δm in mg)
	Nominal mass value
	Class F1
	Class F2
	Class M1
	Class M2

	50 kg
	250
	800 (750)
	2500
	8000

	20 kg
	100
	300
	1000
	3000 (3200)

	10 kg
	50
	160 (150)
	500
	1 600

	5 kg
	25
	80 (75)
	250
	800

	2 kg
	10
	30
	100
	300 (400)

	1 kg
	5
	16 (15)
	50
	160 (200)

	500 g
	2.5
	8.0 (7.5)
	25
	80 (100)

	200 g
	1.0
	3.0
	10
	30 (50)

	100 g
	0.5
	1.6 (1.5)
	5.0
	16 (30)

	50 g
	0.3
	1.0
	3.0
	10 (30)

	20 g
	0.25
	0.8
	2.5
	8.0 (20)

	10 g
	0.20
	0.6
	2.0
	6.0 (20)

	5 g
	0.16 (0.15)
	0.5
	1.6 (1.5)
	5.0 (10)

	2 g
	0.12
	0.4
	1.2
	4.0 (5)

	1 g
	0.10
	0.3
	1.0
	3.0 (5)

	500 mg
	0.08
	0.25
	0.8
	2.5

	200 mg
	0.06
	0.20
	0.6
	2.0

	100 mg
	0.05
	0.16 (0.15)
	0.5
	1.6

	(continued)


Table 1 (completion) 
	Nominal mass value 
	Class F1
	Class F2
	Class M1
	Class M2

	50 mg
	0.04
	0.12
	0.4
	

	20 mg
	0.03
	0.10
	0.3
	

	10 mg
	0.025
	0.08
	0.25
	

	5 mg
	0.020
	0.06
	0.20
	

	2 mg
	0.020
	0.06
	0.20
	

	1 mg
	0.020
	0.06
	0.20
	

	NOTE   The values in parentheses apply to weights whose type was according to past legislation.


2.4.2   Maximum permissible errors during use
Table 2 lists the maximum permissible errors during use.

Table 2 – Maximum permissible errors during use (± δm in mg)
	Nominal mass value 
	Class F1
	Class F2
	Class M1
	Class M2

	50 kg
	500
	1500
	5000
	8000

	20 kg
	200
	600
	2000
	3200

	10 kg
	100
	300
	1000
	1600

	5 kg
	50
	150
	500
	800

	2 kg
	20
	60
	200
	400

	1 kg
	10
	30
	100
	200

	500 g
	5.0
	15
	50
	100

	200 g
	2.0
	6.0
	20
	50

	100 g
	1.0
	3.0
	10
	30

	50 g
	0.60
	2.0
	6.0
	30

	20 g
	0.50
	1.6
	5.0
	20

	10 g
	0.40
	1.2
	4.0
	20

	5 g
	0.30
	1.0
	3.0
	10

	2 g
	0.24
	0.8
	2.1
	5

	1 g
	0.20
	0.6
	2.0
	5

	500 mg
	0.16
	0.50
	1.6
	

	200 mg
	0.12
	0.40
	1.2
	

	100 mg
	0.10
	0.30
	1.0
	

	50 mg
	0.08
	0.24
	0.8
	

	20 mg
	0.06
	0.20
	0.6
	

	10 mg
	0.050
	0.16
	0.50
	

	5 mg
	0.040
	0.12
	0.40
	

	2 mg
	0.040
	0.12
	0.40
	

	1 mg
	0.040
	0.12
	0.40
	


3   Technical requirements

Technical requirements are based on the requirements of recommendation OIML R 111-1 " Weights of classes E1, E2, F1, F2, M1, M1–2, M2, M2–3 and M3. Part 1: Metrological and technical requirements"2).

3.1   Shape

3.1.1   In general

Weights must have a simple geometrical shape to facilitate their manufacture. They must have no sharp edges or corners and no pronounced hollows.
Weights of a given weight set shall have the same shape, except for weights of 1 g or less.
3.1.2    Weights less than or equal to 1 g

3.1.2.1    The shape of weights whose nominal mass value is less than 1 g must conform to those specified in Table 3.

3.1.2.2    A weight whose nominal mass value is 1 g may be shaped according to Table 3 if it is part of a set with weights less than 1 g.

The shape of a weight not labelled with a nominal mass value must conform to those specified in Table 3.

Table 3 – Shape of weights of 1 g or less
	Nominal mass values
mg
	Polygonal sheets
	Wires


, 50, 500
	
	Pentagon
	Pentagon
	> or (
	5 segments


, 20, 200
	
	Square
	Square
	
	2 segments


, 10, 100, 1 00
	
	Triangle
	Triangle
	
	1 segment


3.1.2.3   A weight set may comprise more than one sequence of shapes, differing from one sequence to the other. In a series of sequences, however, a sequence of weights of a different shape shall not be inserted between two sequences of weights that have the same shape.
3.1.3   Weights of 1 g up to 50 kg
3.1.3.1    A weight with a nominal mass value of 1 g may have the shape of weights of over 1 g if it is part of a set with them.

3.1.3.2   Weights with nominal mass values of 1 g to 20 kg may have a cylindrical or slightly tapered conical shape with a head for easy handling.

3.1.3.3    Weights with nominal mass values of 1 kg to 50 kg may have a shape suitable for the method of handling, i.e. they may have rigid handling devices embodied with the weight.

3.1.3.4    Class M1 and M2 weights with nominal mass values from 5 kg to 50 kg may have the shape of rectangular parallelepipeds with rounded edges and a rigid handle.

3.2   Construction of weights from 1 g to 50 kg

3.2.1    Class F1 and F2 weights

Weights with a nominal mass value from 1 g to 50 kg may consist of one or more pieces of the same material and may have an adjustment cavity that must be sealed following adjustment.

After initial adjustment, approximately 1/2 of the total volume of the adjusting cavity shall be empty.
3.2.2    Class M1 and M2 weights

Weights with a nominal mass value from 1 g to 10 g must be solid, without an adjusting cavity. For weights from 20 g to 50 g an adjusting cavity is optional, and for weights from 100 g to 50 kg it is mandatory.
An adjusting cavity is also optional for weights from 20 g to 200 g made of stainless steel.

After initial adjustment, approximately 1/2 of the total volume of the adjusting cavity shall be empty.
3.3   Material

3.3.1   In general

Weights must be made of metal or a metal alloy, and must be corrosion resistant. The quality of the material shall be such that the change in the mass of the weights shall be negligible in relation to the maximum errors permitted in their accuracy class (see Table 1) under normal conditions of use and the purpose for which they are being used.

3.3.2   Class F1 and F2 weights

The surface of weights with a nominal mass value equal to or greater than 1 g may be treated with a suitable metallic coating in order to improve their corrosion resistance and hardness. The hardness and brittleness of the materials used shall be at least equal to that of drawn brass.

For weights with a nominal mass value of 50 kg, the hardness and brittleness of the materials used for the whole body or for the external surfaces shall be at least equal to that of stainless steel.

3.3.3   Class M1 and M2 weights

The surface of weights with a nominal mass value equal to or greater than 1 g may be treated with a suitable metallic coating in order to improve their corrosion resistance and hardness.

Weights with a nominal mass value less than 1 g must be made of material that is sufficiently resistant to corrosion and oxidization.

Cylindrical class M1 weights with a nominal mass value below 5 kg and class M2 weights with a nominal mass value below 100 g must be made of brass or a material whose hardness and resistance is similar or better than that of brass. Other cylindrical class M1 and M2 weights with a nominal mass value up to 50 kg must be made of grey cast iron or of another material with at least the same brittleness and resistance to corrosion.
Weights with a rectangular parallelepiped shape with a nominal mass value from 5 kg to 50 kg must be made of a material that has a resistance to corrosion that is at least equal to that of grey cast iron. Its brittleness must not exceed that of grey cast iron.

The handles of rectangular parallelepiped weights shall be made of seamless steel tubing or of cast iron, integral with the body of the weight.

3.4   Magnetism

3.4.1   Polarization limits

Magnetization M expressed in terms of J = μ0M must not exceed values listed in Table 4.
Table 4 – Maximum polarization J
	Weight class
	F1
	F2
	M1
	M2

	Maximum polarization J, in μT
	25
	80
	250
	800


3.4.2   Magnetic susceptibility limits

Susceptibility requirements are imposed only on weight classes F1 and F2 and susceptibility must not exceed the values listed in Table 5.

Table 5 – Maximum susceptibility χ
	Weight class
	F1
	F2

	m ≤ 1 g
	10
	-

	2 g ≤ m ≤ 10 g
	0,7
	4

	20 g ≤ m
	0,2
	0,8


3.5   Density

The density of the material used for weights is specified in Table 6 and must be such that a deviation of 10 % from specific air density (1.2 kg m–3) does not produce an error exceeding one-quarter of the absolute value of the maximum permissible error given in Table 1.

Table 6 – Minimum and maximum density limits (ρmin, ρmax)

	Nominal mass value
	ρmin,   ρmax (103 kg/m3)

	
	Weight class

	
	F1
	F2
	M1
	M2

	≥ 100 g
	7.39 – 8.73
	6.4 – 10.7
	≥ 4.4
	≥ 2.3

	50 g
	7.27 – 8.89
	6.0 – 12.0
	≥ 4.0
	

	20 g
	6.6 – 10.1
	4.8 – 24.0
	≥ 2.6
	

	10 g
	6.0 – 12.0
	≥ 4.0
	≥ 2.0
	

	5 g
	5.3 – 16.0
	≥ 3.0
	
	

	2 g
	≥ 4.0
	≥ 2.0
	
	

	1 g
	≥ 3.0
	
	
	

	500 mg
	≥ 2.2
	
	
	


3.6   Surface quality

3.6.1  Under normal conditions of use, surface quality must be such that any alteration of the mass of the weights, such as by wear or contamination, is negligible with respect to the maximum permissible error.
The surface of the weights, including the base and corners, must be smooth and the edges must be rounded.
3.6.2   The surface of class F1 and F2 must not be porous and must have a glossy appearance when examined. If there is a dispute regarding the results of a visual inspection, measured surface roughness values must not exceed those given in Table 7.

Table 7 – Maximum surface roughness values

	Class
	F1
	F2

	Rz (μm)
	2
	5

	Ra (μm)
	0,4
	1


3.6.3   The surface of class M1 and M2 cylindrical weights with a nominal mass value from 1 g to 50 g must be smooth and must not appear porous during a visual examination.

The surface appearance of class M1 a M2 cylindrical weights with a nominal mass value from 100 g to 50 kg produced by casting must be comparable to a surface of grey cast iron cast in a sand mould; this result may be obtained by using suitable surface treatment or protection methods.

3.7   Adjustment

3.7.1   In general

A weight of given nominal mass value shall be adjusted in such a way that the conventional mass of the result of weighing this weight in air is equal to the given nominal value, within the limits of the maximum permissible errors fixed for the accuracy class to which the weight belongs. Measurement uncertainty must meet the requirements of 2.4.1.

3.7.2   Class F1 and F2 weights

Solid weights must be adjusted by abrasion, grinding or any other appropriate method that does not alter the surface.

Weights with adjustment cavities shall be adjusted with the same material from which they are made or with stainless steel, brass, tin, molybdenum or tungsten.

3.7.3   Class M1 and M2 weights

Thin sheet and wire weights with a nominal mass value from 1 mg to 1 g must be adjusted by cutting, abrasion or grinding.
Cylindrical weights without adjustment cavities must be adjusted by grinding.
Weights with adjustment cavities must be adjusted by adding or removing dense metallic material such as lead shot. If no more material can be removed, they may be adjusted by grinding.
3.8   Storage

Except for class M2 weights, weights must be stored in accordance with the following requirements.

3.8.1   In general

The lid of a case that contains weights must be marked with their class as "F1", "F2" or "M1".

Weights belonging to the same set must have the same accuracy class.

3.8.2   Class F1 and F2 weights
Individual weights and weights sets must be protected from destruction or damage by impacts or vibrations. They must be stored in a case made of wood, plastic or other suitable material that has individual cavities for the weights.

3.8.3   Class M1 weights

Cylindrical weights with a nominal mass value of 500 g or less (single or in sets) must be stored in a case with individual cavities for weights.

Weights made of thin sheets and wires must be stored in a case that has individual cavities.

4   Marking

4.1   Measuring instrument marking

4.1.1   In general

Except for weights with a nominal mass value of 1 g listed in 3.1.2.2, weights of 1 g and multiples thereof must be clearly marked with their nominal mass values provided that the surface quality and stability of the weight are not affected by the markings or by the process used to mark the weight.

The numerals indicating the nominal mass values of the weights must correspond to the following units of mass:
· kilogram for mass of 1 kg and greater, or

· gram for masses from 1 g to 500 g.

If the set contains multiple weights of the same nominal mass value, individual weights of the same nominal mass value must be clearly distinguished by one or two stars or points on the centre of the surface; wire weights shall be distinguished by one or two hooks.

4.1.2   Class F1 and F2 weights
Weights equal to or greater than 1 g must bear burnished or engraved indication of their nominal value (not followed by the name or symbol of the unit).

Class F1 weights must not bear any class reference.

Weights of class F2 with a nominal mass value equal to or greater than 1 g must bear their reference class in the form "F" together with the indication of their nominal mass value.
4.1.3   Class M1 and M2 weights
Cylindrical weights from 1 g to 50 kg must bear the nominal mass value of the weight and the symbol "g" or "kg".
Class M1 weights must bear the symbol "M1" or "M" and indication of their nominal mass value.

Rectangular class M2 weights must be marked with their nominal mass value, and may bear the symbol " M2".

4.2   Control markings

4.2.1   Class F1 weights

If the weights are subject to state metrological verification of measuring instruments, the case containing the weights must bear suitable markings.

4.2.2   Class F2 weights

If class F2 weights are subject to state metrological verification of measuring instruments, the case containing the weights must bear type approval markings, and the seal of the adjustment cavity must bear control markings. For weights without an adjustment cavity, control markings must be placed on their bottom or on the case containing the weights.

4.2.3   Class M1 and M2 weights

4.2.3.1   If class M1 and M2 weights are subject to state metrological verification of measuring instruments, the case containing the weights must bear type approval markings, and the seal of the adjustment cavity must bear control markings. For weights without an adjustment cavity, control markings must be placed on their bottom.

4.2.3.2   If class M1 weights in the form of thin sheets or wires are subject to state metrological verification of measuring instruments, the case containing the weights must bear suitable markings.

5   Type approval

5.1   In general

The type approval process for weights includes the following:

a) external inspection,

b) a surface roughness test,

c) a magnetic susceptibility test,

d) a permanent magnetization test,

e) a density test,

f) a conventional mass test.

5.2   External inspection

During external inspection of a weight or weight set, the following is assessed:

· that prescribed technical documentation is complete,

· compliance of metrological and technical characteristics specified by the manufacturer in documentation with requirements listed in clauses 2 and 3 of this legislation,

· that the weight or weight set is complete and corresponds to technical documentation,

· that weight or weight set markings are in compliance with 4.1.

5.3   Surface roughness test

5.3.1   Visual inspection

Visual inspection of surface roughness of weights is oriented at assessing surface defects and compliance with relevant surface appearance requirements listed in 3.6, for all accuracy classes.

5.3.2   Test methods

For class F1 and F2 weights with a nominal mass value of 1 g or greater, assessment should be performed both by the comparison specimen (CS) method and on a stylus instrument (SI) or other conventional instrument.

5.3.2.1   Comparison specimen (CS method)
This method used for the formulation of the surface quality requirement anticipates sensory assessment, for example by visual assessment or comparison with a roughness comparison specimen whose surface has been produced by a technology as close as possible to that used to produce the surface of the weight. Depending on the shape of the weight, two sets of test specimens must be used, with a level surface and with a cylindrical surface.

By observing both surfaces simultaneously at various angles, a qualified estimate of weight surface roughness Ra and Rz is made.

If weight surface roughness Rz or Ra determined in this way is at the limit of the value given in 3.6.2 or worse, the result of measuring roughness Rz or Ra using the stylus method shall decide.

5.3.2.2   Stylus instrument (SI method)
In this method, a stylus instrument measures surface roughness as the tip of a sharp stylus traces along the surface being tested, and the vertical movement of the stylus is recorded as the surface profile.
The method used in accordance with an international ISO standard must be agreed upon prior to the beginning of testing.

At least six measurements are performed, two on the top plane surface and four on the cylindrical surface.
The maximum surface roughness value requirement in 3.6.2 must be met.

5.4   Magnetic susceptibility test

5.4.1   In general

Magnetic susceptibility measurements are performed on finished class F1 and F2 weights.

Testing takes place using methods specified in Table 8.

Table 8 – Susceptibility test methods

	Method
	Weight size

	Material specification method (5.4.2)
	100 mg

	Susceptometer measurement method for weights without an adjustment cavity (5.4.3)
	20 g and 2 kg

	Attraction method (5.4.4)
	50 g and 5 kg

	Induction measurement method with a permanent magnet (5.4.5)
	10 kg


5.4.2   Determining susceptibility from material specifications
5.4.2.1    Measurement of magnetic susceptibility may take place using the method described in 5.4.3 on a test sample taken from a semi-finished piece of the metal used to manufacture the weight. In this case, the expanded measurement uncertainty U (for k = 2) must be increased by 20% in order to account for possible changes to this parameter in various parts of the semi-finished piece (or weights).

Finished weights must meet requirements listed in Table 5 of 3.4.2.
5.4.2.2    Weights made of aluminium have a magnetic susceptibility χ << 0.01.

5.4.2.3   For class F1 and F2 weights with nominal mass values less than 20 g and weights of other classes under 2 g, the magnetic characteristics of the material used for their manufacture declared by the manufacturer are acceptable.

5.4.3   Susceptometer test method
This method may be used to determine magnetic susceptibility of weakly magnetized weights by measuring the force exerted on a reference mass in the magnetic field gradient of a strong permanent magnet.

This method is applicable only to weights with a magnetic susceptibility χ < 1 and is not suited for multi-piece weights.

Finished weights must meet requirements listed in Table 5 of 3.4.2.
5.4.4   Attraction test method

This method measures relative magnetic permeability by comparing the magnetic force exerted by a permanent magnet on a reference mass with a corresponding force of a permeability reference. Magnetic susceptibility, χ, is calculated using a formula for the relationship between relative magnetic permeability and magnetic susceptibility  (μr = 1 + χ).

This method may be used for class F1 a F2 weights of 20 g and above to determine magnetic permeability within the range 1.01 ≤ μr ≤ 2.5 (0.01 ≤ χ ≤ 1.5).

Finished weights must meet requirements listed in Table 5 of 3.4.2.
5.4.5   Induction measurement method

This method is used to measure relative magnetic permeability with an induction magnetometer with a permeability probe with a permanent magnet that is placed near the item.

This method can be used to determine magnetic permeability within the range 1.000 1 ≤ μr ≤ 2.00 (0.000 1 ≤ χ  1.00). To determine the relationship with susceptibility measurements, the measurement is repeated on samples with a known susceptibility, for example certified reference material.

Finished weights must meet requirements listed in Table 5 of 3.4.2.

5.5   Permanent magnetization test
5.5.1   In general

Permanent magnetization measurement is performed on finished weights of all classes using:

· a Gaussmeter,

· a susceptometer.

5.5.2   Teslameter measurement method

The value of permanent magnetization of a weight can be determined by measuring the magnetic field near the weight with a teslameter.

Finished weights must meet requirements listed in Table 4 of 3.4.1.

5.5.3    Susceptometer measurement method
This method may be used to determine the permanent magnetization of weakly magnetized weights by measuring the force exerted on a reference mass in the magnetic field gradient of a strong permanent magnet.

This method is applicable only to weights with a magnetic susceptibility χ < 1 and is not suited for multi-piece weights.

Finished weights must meet requirements listed in Table 4 of 3.4.1.
5.6   Density test

5.6.1   In general

Density measurements are performed on finished weights of all accuracy classes using one of the methods in Table 9. Table 10 gives recommended methods of determining density according to weight accuracy class.

Table 9 – Density measurement methods

	Method
	Description

	B
	Weighing the weight in water and verifying that the balance indication is within limit values, or calculating the density from the balance indication and the known actual mass of the test weight.

	C
	Separate determination of the mass and volume of the test weight. The volume is determined from the increase in the balance reading when the weight is suspended into a water bath placed on a balance pan.

	D
	Weighing of a liquid-filled container of a defined volume with and without the test weight inside. This method is suitable for weights > 1 kg.

	E
	A volume calculation method from weight dimensions for weights with cavities that cannot be immersed in water.

	F
	Estimating the density based on the known composition of the alloy from which the weight is manufactured.


Table 10 – Density measurement method usage by weight class

	Weight
	Class F1
	Class F2, M1, M2

	2 kg to 50 kg
	D, E, F
	F

	50 g to 1 kg
	B, C, F
	

	1 g to 20 g
	F
	

	500 mg
	
	


Finished weights must meet requirements listed in Table 7 of 3.5.
5.7   Conventional mass test

5.7.1   In general

The direct comparison method is used to determine the conventional mass of weights in a weight set.

The density of the weights must be known with sufficient accuracy before the test. In order to determine mass, ambient conditions and the metrological characteristics of the scales must also be known with sufficient accuracy.

5.7.2   Ambient conditions

The test must be performed under constant atmospheric pressure at a temperature near room temperature. Permitted changes to conditions are listed in Tables 11 and 12.

Table 11 – Permitted changes to ambient temperature 

	Weight class
	Permitted changes to ambient temperature

	F1
	± 1.5 °C per hour with a maximum of ± 2 °C per 12 hours

	F2
	± 2 °C per hour with a maximum of ± 3.5 °C per 12 hours

	M1
	± 3 °C per hour with a maximum of ± 5 °C per 12 hours


Table 12 – Permitted changes to air humidity

	Weight class
	Range of relative humidity (RH) of the air

	F
	40 % to 60 % with a maximum of ± 15 % per 4 hours


If air density differs by more than 10% from 1.2 kg/m3, the calculations should use true mass values and the resultant conventional mass.
5.7.3   Test equipment

5.7.3.1   Scales

The scales used must have known metrological characteristics, and their resolution, linearity, repeatability and eccentricity must be such that required levels of uncertainty are achieved.

5.7.3.2   Reference weights

Reference weights must be of a higher accuracy class than the weight that is to be tested.

5.7.4   Test method

5.7.4.1   In general

The weight under test is directly compared to one or more reference weights.

5.7.4.2   Weighing cycle

In the weighing cycles, "A" represents the weighing of a reference weight and "B" the weighing of the weight under test.

The cycle AB1...BnA is used for testing class M1 and M2 weights. If a mass comparator with an automatic weight exchanger is used, and if this system is installed inside a protective casing, this cycle is also acceptable for testing class F1 and F2 weights.
Cycles ABBA and ABA are usually used for testing class F1 and F2 weights.

The number of weighing cycles n is determined based on the required measurement uncertainty, repeatability and reproducibility. The minimum number of measurements that must take place according to weight class is listed in Table 13.

Table 13 – Minimum number of weighing cycles

	Class
	F1
	F2
	M1, M2

	Minimum number of ABBA
	1
	1
	1

	Minimum number of ABA
	2
	1
	1

	Minimum number of AB1…BnA
	2
	1
	1


The conventional mass value determined during the test must meet the requirements of 2.3.1 and Table 1 for maximum permitted error during testing.

6   Initial verification

6.1   In general

The initial verification process includes the following:

a) visual inspection,

b) a surface roughness test,

c) a magnetic susceptibility test,

d) a permanent magnetization test,

e) a conventional mass test.

6.2   Visual inspection

The following is assessed during visual inspection of a weight or weight set:

· if the weight or weight set submitted for verification is the same as an approved type,

· whether it exhibits visible signs of damage, dirt or corrosion,

· whether labels and marks prescribed in Clause 4 are complete and legible.

6.3    Surface roughness test

This test is performed by visually assessing the surface roughness of weights of all accuracy classes, noting any surface defects and whether surface appearance requirements of 3.6 are met.

6.4   Magnetic susceptibility test

Magnetic susceptibility tests are performed on class F1 and F2 weights using methods per 5.4.2 to 5.4.5.

6.5   Permanent magnetization test
Permanent magnetization tests are performed on all weight classes using methods per 5.5.2 to 5.5.3.

6.6    Conventional mass test

A conventional mass test is performed per 5.7.

The conventional mass value determined during the test must meet requirements of 3.2.1 and Table 1 for maximum permitted error during verification.

7   Subsequent verification

Subsequent verification of weights, including weights with the EHS initial verification mark, is performed in the same manner as initial verification except for tests according to 6.4 and 6.5, which are not required.

8   Notified standards

To specify metrological and technical requirements for measuring devices and to specify verification test methods stemming from this measure of a general nature, the CMI notifies Czech technical standards, other technical standards or technical documents of international or foreign organizations or other technical documents containing detailed technical requirements (hereinafter "notified standards"). The CMI shall publish a list of these notified standards, with their assignation to relevant measures, along with the measure of a general nature, in a manner available to the public (on the website www.cmi.cz).

Compliance with notified standards or parts thereof is considered to be, to the extent and under the conditions stipulated by a measure of a general nature, to be compliance with those requirements stipulated by this measure to which these standards or parts thereof apply.

II.

J U S T I F I C A T I O N

The CMI issues, towards the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, this measure of a general nature, stipulates metrological and technical requirements for specified measuring devices and test methods for verification of these specified measuring devices.

In Decree No. 345/2002 Coll., specifying measuring devices for mandatory verification and measuring devices subject to type approval, as amended, the annex "List of Specified Measuring Device Types" classifies regular (class 5), precise (class 4) and fine (class 2 and 3) commercial and special weights under item 2.1.1 as measuring devices subject to type approval and verification.

The CMI thus issues, towards the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, for the measuring device type specified as "regular (class 5), precise (class 4) and fine (class 2 and 3) commercial and special weights" , this measure of a general nature, stipulating metrological and technical requirements for regular (class 5), precise (class 4) and fine (class 2 and 3) commercial and special weights and test methods for type approval and verification of these specified measuring devices.

III.

E F F E C T I V E  D A T E
This measure of a general nature takes effect on the fifteenth day following the day of its publication (Section 24d of Act No. 505/1990 Coll., on metrology, as amended).[image: image1.png]

































































































































1)   International Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM).


2)   OIML R 111-1 „Weights of classes E1, E2, F1, F2, M1, M1–2, M2, M2–3 and M3. Part 1: Metrological and technical requirements“ – availalable to the public at www.oiml.org
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