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Test Weights (Measurement Standards) within a
Quality System to I1ISO 9000ff or EN 45001 or GLP

T Basic Principles for Quality
Assurance and Control of
Measuring Equipment

1.1 Quality Assurance is an operatio-
nal management system and may be
summed up in the following slogan:

»Say what you do -
and do what you say”.

It has three main goals:

o the prevention of defects during
the manufacturing process of a pro-
duct such that its designated usage
is not affected.

e the guarantee of product quality
fo which two confract pariners have
agreed.

e the strengthening of the quality
consciousness of employees.

1.2 The control of measuring equip-
ment ensures the correct functioning
of all measuring equipment of a
company within the framework of the
qudlity system.

e This includes both the measuring
equipment as test instrument (e.g.
Laboratory Balance) and the measure-
ment standard (e.g. Adjusting and
Test Weights).

e The control of measuring equipment
guaraniees ifs measuring accuracy,
reliability and operational capability.

o Well documented confrol of
measuring equipment is significant
exonerating evidence in the case of

product liability.

2 Generdl Regulations for
Control of Measuring
Equipment

2.1 The defermining factor is the

Quality Assurance Manual of the

company. ISO 9001, point 4.2 d

states in short and binding language

with regard fo the control of measu-
ring equipment:

,Identification of all demands placed
on measurement fechnology...”

In plain language: The company
carries its own responsibility for the
scope of the organisation of its opera-
tional measurement techniques. It is
the company itself which, in conjunc-
tion with its customers and suppliers
of measurement equipment, sefs out
the principles.

As manufacturer of weights and
weight sefs we make some suggesi-
ons for Test Weights in the QA
System in section 3.

2.2 Adjusting and Test Weights are
classified as ,Measurement Stan-
dards” (Reference Standards as per
EN 45001) in relation to control of

measuring equipment.

According to ISO 9001 point 4.11 d
Measurement Standards must have a
known relationship fo the National
Standard. According to point 4.11 b,
a Certification is specified for this pur-
pose. In this case the Test Weight is
exactly measured by a Calibration
Laboratory accredited for the mass
and a Certificate (=Calibration Certifi-
cate] is issued.

The DKD Certificate contains:

o General defails of the Test
Weight, including identification.

e  Measured data such as Deviation
from Nominal Value and Measuring
Uncertainty (See also page 31).

Example:

Test Weight with
Nominal Value

Measured
Weight Value

Deviation from
Nominal Valve

1 000.000 g
1 000.015 g

+0.01l5¢g

Measuring
Uncertainty

+0.005 g



2.3 A weight, e.g. the external Ad-
justing Weight of a balance, is trans-
formed into a Test Weight by means
of Certification. It is an operating Me-
asurement Standard which serves in
control of measuring equipment.

2.4 For balances with inbuilt and
motor controlled Adjusting Weights
(automatic internal adjusting) section
2.2 is equally valid. Here once
again external, independent Test
Weights must be used for safety rea-
sons. Indeed the test intervals, that is
the periodic control times of the
balance, may be extended.

2.5 On request the DKD Laboratory
will also suggest the time interval after
which the Certificate should be
renewed (=Recalibration).

Rule of Thumb: Time interval for Reca-
libration at least every 2 years, annual-
ly or less under conditions of heavy
usage. Depends on the usage and
environmental conditions.

2.6 Documentation requirements:
The proof of regular control of a Test
Weight by means of Certification
must be documented and recorded.
Obligatory storage period:

For ISO 9000ff 10 years
for GLP 30 years

3 General about Test Weights

3.1 The seven Classes of Accuracy
(=classes of maximum permissible
error MPE):

The OIML (Organisation Internationa-

le de Métrologie Légale) classification
accredited with the following classes

is used practically world-wide:

e Te T e o oo

E; is the most accurate and M3 the
coarsest class.

3.2 The Accuracy

(=max. permissible error MPE)
It is graduated rigid herarchy in the
ratio 1:3.

Example:

The Accuracy of a weight with
Nominal Value 200 g is

in class E; + 0.30 mg,

in class F; + 1.0 mg,

in class F»> = 3.0 mg, etc.

Tolerance values see table at page 33.

3.3 Marking of Test Weights accor-
ding to the OIML

No marks on the weights

On the box is the symbol E;
No marks on the weights

On the box is the symbol E;
Marking only with

Nominal Value, e.g. 200

Nominal Value, e.g. 200 g
and letter F

Nominal Value, e.g. 200 g
and letter M
Nominal Value, e.g. 200 g

and letter M

Nominal Value, e.g. 200 g
and letter M3

3.4 Special Test Weight Sets:

If a company has a number of balan-
ces in use an individual set of Test
Weights (measurement standard
weights) may be worthwhile.

The required individual weights are se-
lected according to operational needs
and assembled in a box.

Each weight must be certi-
fied.
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KERN is a manufacturer of
weights. Detailed infor-
mation is available in

our catalogue ,Weights*“.
We are also happy to

provide a bespoke so-
lution to your problem.
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4 The suitable Test Weights
for your Balances

4.1 Several Test Weights are requi-
red fo fest a balance. These Test
Weights must be certified.

The validity of the Certification must
be observed.

In the most simp/e case the external
Adjusting Weight belonging to the
balance can be used, if it will be
certificated afterwards.

With this weight most measurement
fests may be undertaken.

When festing the Precision (=Linearity)
are additional Test VWeights (mostly 3)
required.

4.2 The correct Size of Weight
(= Nominal Value) for the selection of

the suitable Test Weight.

If testing is only conducted with a
single Test Weight then either the
Maximum load (Max] or the highest
adjusting point of the balance is con-
sidered (normally shown on the dis-
play of the balance in connection

with ,CAL").

If the Precision (=linearity) of the ba-
lance is to be tested then a graduation
of Test Weights is recommended as a
percentage of the Maximum Load
[Max/ as follows:

25/50/75/100% of Max.

4.3 The correct Accuracy [maximum
permissible error MPE) for the selec-
tion of the suitable test weight.

The basic rule of measurement practi-
ceis:

Accuracy (maximum permissible error
MPE) of the Measurement Standard
3 fimes preciser than the measuring
Instrument to be fested.

If the Measuring Uncertainty of a balan-
ce is unknown, the smallest readable
numerical increment ,d” is utilised.

Case 1
Balances with Resolution * < 100 000d.

Rule of Thumb:

Accuracy of Test Weight according to
security requirement < 1 d.

Case 2
Balances with Resolution * > 100 000 d.

Rule of Thumb:

Accuracy of Test Weight according fo
security requirement < 3 d.

If a balance has a number of different
weighing ranges, the Resolution of
each separate measuring range

should be determined individually.

4.4 The correct Class of Accuracy
(=class of MPE] for the selection of
the suitable Test Weight.

For Test Weights having a Nominal
Valve close to the Maximum load is
right:

From Size of Weight (=Nominal
Valve) as per 4.2 and Accuracy
[MPE) as per 4.3 will result the
correct Class of Accuracy (class of
MPE) as per table on page 33.

Minor rounding up or down is allo-
wed. In case of doubt, a more pre-
cise Class of Accuracy must be used.

For Test Weights with Nominal Va-
lues less than the Maximum load,
e.g. for testing of Precision (=lineari-
ty) of the balance, the same Class of
Accuracy as is correct for the Maxi-
mum load is used.

In other words, if the right Class of
Accuracy has been chosen for the
balance, it will be good for all Test

Weights.

* Resolution of balances
with only one weighing range:

Maximum load
Smallest readable num. increment d




4.5 Example:

Test Weight for a Precision Balance
Maximum Load (Max) 500 g and
smallest readable numerical incre-
ment d=0.01g =10 mg

Highest adjusting point of the
balance 500 g, therefore Nominal
Value of Test Weight 500 g.

500 g
0.01¢g

Resolution* =50000d

Resolution * 50 000 d according

to case 1, see section 4.3. Therefo-

re Accuracy of Test Weight between
+0.5dand +1.0d e.g. between
+5mg and + 10 mg.

From the Nominal Value and Accu-
racy the result is class F» according
to table page 33 with + 7.5 mg.

Solution:
Certified Test Weight of class F» with
Nominal Value of 500 g is required.

To determine the Precision (=Linea-
rity) of the balance the rule as per
section 4.2 is to be used and
calculated:

25% 0f500g=125¢g

50 % of 500 g = 250 g

75 % of 500 g = 375 g

In practice these values are rounded
down to manage on 4 Test Weights
in Class of Accuracy F..

Solution:

Suitable are 4 certified F» Test
Weights with the Nominal Values
50 g, 100 g, 200 g and 500 g.

In practice this is resulting for

25% 100 g

50% 200g + 50¢g

75% 200g + 100g + 50¢g
100 % (=Max) 500 g

4.6 Control possibilities:

It is possible to check the Test Weight
or Weights according to sections 4.3
and 4.4 from the following table.

Test Weight | Balance | *Resolution

Class Category

up to approx.
10000d

up to approx.
50 000 d

up to approx.

100 000 d
over
100 000 d

* Resolution of the balance =

Maximum Load
Smallest readable numeric. increment d

The OIML** define for balances
as follows:

Analytical Balances
Precision Balances

Commercial/Industrial
Balances

Bulk Balances

** QOrganisation Internationale de
Meétrologie Légale

Please take this document as a
Recommendation. In no way do we
wish to encroach upon your QA
Manual.

This subject matter is continuously up-
dated. Our recommendation is based
on the current state of knowledge.
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5 Suggestion for a Record Protocol oo KERN

for Control of Measuring 3 i Sarene 65 rsas et |
Equipment of Test Weights L e et
(Measurement Standards) G1 Record Protocol for the Control of
according to ISO 9000ff or GLP Measuring Equipment of Test

Weights (Measurement Standards)

in a Quality Assurance System to ISO 9000 or GLP.

In this suggestion all of the following

elements are incorporated:
The EN ISO 9000 - 9002 Standards and the principles of GLP (Good Laboratory
1 Practice) specify that measuring instruments and control equipment must be
1y checked. This is also valid for Test Weights (Measurement Standards).
o [SOENQ00I, gl

. . wh
Issue August 1994, in particular e sz io bl (o el o) Sl of
polnf 4 ) ] 7 ”Meosunng Ond TeSf accuracy (= E2, F1, F2, M1), are appropriate to the balance to be tested.
Equipment”.

The test weights must be certified.

The testing of laboratory precision balances is set out in document
KERN QKE-941.

e [SO 10012 Part 1, Issue August

1992 ,Quality Assurance Require- s Anal
f: M . . ”" This procedure relates to all weights according to OTML recommendations for
ments for Measuring Equipment”. weights in the classes oftolerance E1, E2, F1, F2, M1, M2, M3 with nominal
values from 1 mg to 50 kg.
o GlP ( Goo d la b orato, ry Practice )/. :p:ﬂe t;vpeelsghts are used only for calibration and adjustment of electronic balances
,Standard Operating Procedure (SOP)". R et e et e

is commonly described as calibration.

You may work directly with these AT o compie

three record profocol sheets. Please L&M
request the unabridged English ver- Pl e e
sion in DIN A 4 from KERN.

Date checked [Date approved

[Name [Name

inarg, KERN reruaress KERN

=—E =T - —————————— Gott. KERN & Sohn GmbH — GottL KERN —
the QASystem QASysem
4 Gartenstr. 63 D-72458 Albstadt g Gartenstr. 63 D-72458 Albstadt
Tol. +49-7431/8389-0 Fax. - 48 ! Tol. +49-7431/8389-0 Fax. - 49

Procedure Instructions:

Origination and Control of Due Dates Form:

G1.1 Hints for taking care of Test Weights:
Test weights are highly accurate and accordingly sensitive. Please handle with care. G:2 Listing of Test Weights

(Measurement Standards) for Balances:

‘When not in use always store in the weights boxes. Protect from dirt and dust. Pay

attention to room temperature. Avoid high air humidity. Balance: Type Serial No.

Maintain weights free from dust and fluff only with brush or a dry cloth (otherwise no

other cleaning is necessary). Nominal | Class of Serial | No. of Date Date
value accuracy No. DKD of of

Handle test weights of classes E2 and F1 only with gloves, fork or forceps. (E2,F1,F2,M1) Certificate | [ast test | mext test )

G1.2 Preparation of the measurement test:

Because of air buoyancy, test weights of classes of accuracy E2 and F1 must be
allowed to adapt to the ambient temperature of the balance to be tested. Place test
weights next to the balance 1 day before commencing test.

Carefully clean the weighing plate.

G1.3 Controls before commencement of test:

Check the validity of the Certificates. See G2 "Listing
of Test Weights (Measurement Standards) for
Laboratory Balances" .

It is recommended to identify the validity of the
certification on the weight box. For this purpose there
are identifying test marks similar to those placed on
motor vehicles after official testing. If a test date has
been exceeded this should also be identifiable on the
welght borc *) Recommendation: At least every 2 years.

Status 6/95 Page20f3 A103 Status 6/95 Page30f3 A103
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