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1 INTRODUCTION OF THE LABORATORY

1.1 General information about the laboratory

Statutory name:

Abbreviation:
Legal status:

Register No.:

Address:

Telephone No.:

Fax No.:

Internet:
E-mail:

Operating conditions:

Laboratorij za tehnoloske meritve (Laboratory for Production
Measurement)

LTM

The laboratory is not a legal body (a legal body is University of Maribor).
It is a part of the Mechanical Engineering Research Institute (the Institute
is a body inside the Faculty of Mechanical Engineering with unlimited
authority regarding all work except education).

University of Maribor (parent organization): 5229901000
Faculty of Mechanical Engineering: 5085462 005
Laboratory of production measurement: 0795-002

Laboratory for Production Measurement
Faculty of Mechanical Engineering
Smetanova 17, 2000 Maribor

Slovenia

(+386) 2 220 7581, prof. dr. Bojan Acko, Head of the LTM

02 220 7608, Dr. Rok Klobugar, assistant

02 220 7762, Dr. Lucija Crepinsek Lipus, assistant
02 220 7913, Dr. Jasna Tompa, assistant

02 220 7587, calibration laboratory

02 220 7522, secretary's office

02220-7990

https://ltm.fs.um.si/
Itm@um.si

bojan.acko@um.si
mitja.mlakar@um.si
lucija.crepinsek-lipus@um.si
rok.klobucar@um.si
jasna.tompa@um.si

Published on the LTM web page (information for clients under section
»Calibration and measurement«)

1.1.1 The limits in which the laboratory is working:

> the best measuring capability expressed as uncertainty: ~ Q[35, 0.5L], L in mm
» the greatest measuring range: (800 x 1000 x 500) mm (3D)

30 m (1D - laser interferometer).



https://ltm.fs.um.si/
mailto:ltm#um.si
mailto:bojan.acko#um.si
mailto:mitja.mlakar@um.si
mailto:lucija.crepinsek-lipus@um.si
mailto:rok.klobucar@um.si
mailto:jasna.tompa@um.si
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1.2 Functions and technical scope

1.2.1 Fields of work
Work in the laboratory is divided in the following fields:
> calibration of measuring devices for lengths and angles,
realization, storing and maintenance of the national standard for length,
inspection and measurement for industry (especially coordinate measuring technique),
education (undergraduate and graduate study),
training of experts,
research and development of new measuring methods and devices,

YV V.V V V V

research in the field of dimensional measuring technique and CAQ.

1.2.2 Technological sectors to which our activities apply
Our activities apply to the sectors of quality assurance, production measurement and manufacturing.

1.2.3 Clients

Our clients are industrial and trading companies, companies offering services, institutes, laboratories,
universities and ministries.

1.2.4 Geographical areas where the activities take place

The activities take place in the Republic of Slovenia and in smaller amount on European market.

1.2.5 Technical scope of the laboratory

The following methods and procedures are used at our work:
» standard methods of coordinate measuring technique (CMMA, DIN, 1SO, ANSI),
» standard and own methods of conventional measuring technique (1D, 2D),

» standard methods of laser interferometry (inspection of machine tools and measuring
machines),

A\

standardized procedures of calibration of measuring devices and standards of measurement
(ISO, DIN, ANSI, ...),

standardized methods for expressing measuring uncertainty (WECC, 1SO, DIN, EA, ...),
finite element method,
analytical geometry,

YV V VYV V

design and technology for production of measuring devices,
> statistical evaluation of measuring results, ...
The limits in which the laboratory is working are stated in chapter 1.1.1.
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1.2.6

National standard

The laboratory (res. legal entity is University of Maribor — Faculty of Mechanical Engineering) is
keeping and maintaining the national standard of length. The relation to the National Metrology
Institute is regulated with the »Provision about the recognition of the standard as national standard,
issued by the Slovenian Metrology Institute (MIRS) under number 535-1/98-26, and with the yearly
Annex to the contract between MIRS and LTM. The laboratory is responsible for realization, storing
and maintaining the national standard and for assuring its traceability to international level (to BIPM
standards). Performance of the work in the field of the national standard is based on identified current
and future national needs and on the requirements of the Slovenian Metrology Institute, defined in
the two documents stated above.

Laboratory enables Slovenian industry to perform internationally comparable measurements in the
field »length« and herewith better competitive position.

1.3

13.1

YV V.V V V

>

1.3.2

Relationship to parent organization

Main activities of the University of Maribor (parent organization)
education,

scientific research,

technological help to industry, tourism and agriculture,

development of new technologies,

development of new products,

metrology.

Organizational Chart of the University of Maribor

Organizational Chart of the University of Maribor is available at

http://pisjboss.um.si:8080/hrm/planizo/objavljenaSistemizacijaDm.xhtml

133

Organizational Chart of the Faculty of Mechanical Engineering

Organizational Chart of the Faculty of Mechanical Engineering is available at

http://www.fs.um.si/o-nas/organiziranost/



http://pisjboss.um.si:8080/hrm/planizo/objavljenaSistemizacijaDm.xhtml
http://www.fs.um.si/o-nas/organiziranost/
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1.3.4 Organizational Chart of the Mechanical Engineering Research Institute

Laboratories of the Mechanical Engineering Research Institute are available at

https://www.fs.um.si/en/about-us/faculty-organisation/chairs-institute-centers/mechanical-
engineering-research-institute/

MECHANICAL ENGINEERING
RESEARCH INSTITUTE
|
HEAD OF THE CHAIR
|

Laboratories are divided by areas:
I
PRODUCTION ENGINEERING

Laboratory for production Laboratory for oil hydraulics
measurement (LTM) (LaOH)

Laboratory for intelligent - | Laboratory for production and

manufacturing systems (L1OS) operations management (LANPS)

Laboratory for flexible

T ——— || Laboratory for discrete system

simulation (LASDIS)

Laboratory for mechatronics
(LAMEH) - Laboratory for robotisation
(LaRo)

Laboratory for machining
processes (LABOD)

Laboratory for additive

manufacturing (LDI)



https://www.fs.um.si/en/about-us/faculty-organisation/chairs-institute-centers/mechanical-engineering-research-institute/
https://www.fs.um.si/en/about-us/faculty-organisation/chairs-institute-centers/mechanical-engineering-research-institute/
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1.3.5 Influence of the University and the Faculty of mechanical engineering on the
functioning of the laboratory

The university has no influence on the quality system, finances and the personnel policy of the
laboratory. All authorities regarding the functioning of the laboratory has the Faculty of mechanical
engineering. The faculty controls the following activities of the laboratory:

» program of education,

» financial state,

» salaries (basic regulations),

» employment (basic conditions and regulation for employment).

All other functioning aspects are under the authority of the laboratory. The financial decisions
(purchase of equipment, service charges, stimulation of the staff) are also taken on the laboratory
level. The faculty can limit financial actions only in the case of negative financial state of the
laboratory.
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2  QUALITY POLICY

2.1 Quality policy, the objectives, the management’s involvement with
guality
Our quality policy is based on the following objectives:
» satisfaction of client’s requirements,
proper uncertainty of measurement and calibration,
performance of measurements, calibrations on time,
confidentiality of data and impartiality, independence and integrity in all fields of work,

competitive prices,

YV V.V V V

safety during performance of the work (staff, equipment, objects of calibration and
measurement, documentation).

Beside these objectives, the quality system should also assure:
> well feeling of the staff,
» staff affiliation to the laboratory,
> longer life of the equipment,
» maintenance of the laboratory quality level.

In order to fulfil the quality objectives, we have introduced a quality assurance system, which is
precisely defined by the quality manual and the supporting documentation. The quality system is
designed in such way, that all requirements of the standard ISO/IEC 17025:2017 are met. It is based
on the properly qualified and informed staff, precisely defined extent of work, proper equipment
(right selection, maintenance, and traceability) and facilities (according to the requirements of I1SO
standard), and precisely defined work procedures and instructions. The quality policy require
continuous learning of the staff, continuous control (audits, checks, ...) and reviews of the quality
system, total control of documentation and records, continuous detection and correction of
deficiencies, selection of the most suitable and economic work methods, and regular maintenance of
the equipment and the facilities. The laboratory management is fully responsible for the quality of
work in the laboratory on all levels and for the conformance of the quality system with the standard
ISO/IEC 17025:2017. The laboratory manager is personally responsible for fulfilling the
requirements of the quality policy. The quality manager is personally responsible for the control
(audits, checks ...) and the review of the quality system. The laboratory staff performing calibration
shall always be familiar with the valid versions of the quality system documentation and shall act in
conformance with defined policy and procedures. The laboratory and its staff shall consider principles
of independence, impartiality and integrity regarding the policy in chapter 2.2.

Quality policy was defined by the laboratory manager and approved by the dean of the Faculty of
Mechanical Engineering. Signed original is in »Z 09 - Izjave in pooblastila«.
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2.2 Assurance of independence, impartiality and integrity

All laboratory employees are shell, while performing their work, respect the principles of
independence, impartiality and integrity. They are obliged to act so by a signed statement. The
statements are kept in »P 01 — Personnel files«. If it is found out that a person does not respect the
above principles, a disciplinary procedure, respecting legal acts of the Faculty, is initiated.

2.2.1 Risk and opportunities identified

The risks for the execution of the calibration activity always need to be identified. Procedure and
actions are prescribed in the document »Ocena tveganja E-x«, stored in the folder »Z:\4-Sistem
kakovosti\Zapisi\Nadzor SK\Ocena tveganja«. In the same folder we can also find Excel document
»Register tveganj«, which authorizes regularly risks’ and measures’ changes or arrangements.

The opportunities for improvement are identified through review of the operational procedures, the
policy and objectives of the quality system, internal and external audit results, risk assessment,
suggestions from staff, etc. Register of opportunities are located in the second sheet of Excel
document »Register tveganj«, stored in the folder »Z:\4-Sistem kakovosti\Zapisi\Nadzor SK\Ocena
tveganja«.

2.3 Policy regarding protection of staff against improper influencing

Improper res. negative influences on the staff should be prevented by proper stimulation, good
working conditions and democracy regarding determination of the quality policy.

In the case of an attempt of improper influencing a staff member should resolutely refuse any
cooperation res. explains the conditions under which the laboratory is ready to cooperate. The
laboratory manager should be immediately informed about every attempt of improper influencing.

2.4 Assurance of security of information

Customers’ information that are coming from the customer or other parties (for example from a complainer
or from regulators), have to be strictly confidential between the customer and the laboratory. Therefore, the
laboratory staff has to keep all information, obtained and generated by laboratory’s services confidential,
except in the case that it is explicitly forbidden by laws. In accordance to that, all instructions regarding filing
and distribution of documentation should be following precisely (see chapter 6).

Instructions regarding data transmission:

» information about calibrations is given only to the client ordering the calibrations. At the
request of the client we can send the information also to the owner of the measurement
equipment.

» information about calibrations is only sent to the client in electronic form (pdf document). If
they want a physical copy of the certificate, we will only issue it on request.

» all clients’ requests on information (exclusively in a written form) should be documented,

» information about calibrations can’t be given by telephone.
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3  ORGANIZATION AND MANAGEMENT

3.1 Organizational structure of the Laboratory for production measurement

DEAN OF THE
FACULTY

HEAD OF THE
LABORATORY
and
TECHNICAL
MANAGER

QUALITY

- DEPUTY HEAD OF
MANAGER

LABORATORY / DEPUTY
| TECHNICAL MANAGER

QUALITY MANAGER
DEPUTY

! [ MEASUREMENT

AND
CALIBRATION

EDUCATION,
TRAINING OF
EXPERTS

DEVELOPMENT
OF MEASURING

RESEARCH
(DIMENSIONAL

METROLOGY,

EQUIPMENT Q-SYSTEMS)

There is no hierarchical structure inside departments. Every staff member performs his work in

accordance with job descriptions (P 01), defined procedures and with work instructions (Ch. 12).
Certain staff members perform work in two or more departments.

Names of the leading personnel are written in chapter 3.3.
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3.2 Description of activities in the departments

3.2.1 Department »Measurements and calibration«

measurements,

calibration,

storing and maintaining national standard of length,

collection and update of standards,

communication with clients,

receipt and issue of calibration and measuring objects,

calibration of our own measuring and inspecting devices,

assurance of traceability of our measuring and inspecting equipment,
maintenance of measuring and inspecting equipment,

control of the documentation about measuring and inspecting equipment,
creation and control of the measurements and calibration documentation,
cooperation with the national standardization institute,

YV V.V ¥V V VY VYV V V V V V V

interlaboratory comparison with domestic and foreign laboratories.

3.2.2 Department »Development of new measuring devices«
» concept of measuring and inspecting devices,

numeric analysis of measuring and inspecting devices,

design of measuring and inspecting devices,

manufacturing technology,

elaboration of technical documentation,

creation of software,

development of system software,

development and planning of hardware,

development of user software,

consulting,

YV V V V V VY V V V V

control of the documentation about the work of the department.

3.2.3 Department »Education, training of experts«

Y

planning the education programs,
organization of undergraduate study,
organization of graduate study,

YV V V

performance of education (lectures, theoretical and laboratory exercises, examinations,
diplomas, ....),

A\

work reports (to the management of the faculty),
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YV V V V

3.24

YV VV ¥V V VYV VYV V V V V V V V

organization of training of experts for industry,

creation of training programs,

performance of theoretical and practical training,

issuing the certificates of a successfully finished training.

Department »Research (dimensional metrology, quality assurance) «
research of quality assurance systems,

research of software for CAQ,

consulting regarding introduction of quality assurance systems according to 1SO 9000,
membership in technical committees of SMIS.

controlling the measuring uncertainty of coordinate measuring machines (CMM),
research in the field of measuring strategy in coordinate measuring technique,
research of measuring software,

research of data exchange between CAD in CMM,

measurement and digitalization of sculptured surfaces,

research of measuring uncertainty of the laser interferometer (LI),

research of measuring strategy in laser interferometry,

research of measuring software for LI,

measurement of test measurands,

consulting,

control of the documentation about the work of the department.
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3.3 Managers and their deputies
Rector of the University of Maribor
Prof. Dr. Zdravko Kaci¢

Dean of the Faculty of Mechanical Engineering:
Prof. Dr. Matej Vesenjak

Principal of the Mechanical Engineering Research Institute:

Prof. Dr. Matej Zadravec

Leading personnel in LTM and their deputies:

Laboratory manager
(technical manager of the LTM): Prof. Dr. Bojan Acko

Deputy Head of laboratory

(Deputy technical manager of the LTM): Dr. Rok Klobucar
Quality manager: Dr. Jasna Tompa
Quality manager deputy: Prof. Dr. Bojan Acko

3.4 Management in the absence of manager(s)

The Head of the Laboratory has a deputy who was appointed on a reasoned proposal on 2 November
2021 (SK/Zapisi/Nadzor SK/Sestanki LTM: Zapisnik izrednega sestanka LTM). All activities that
fall within the remit of the laboratory manager are delegated to the deputy manager for the period of
his absence (e.g. signing contracts, calibration certificates, and activities relating to the quality
management system ...).

3.5  Supervision of personnel

3.5.1 Procedure for supervising the permanent personnel

The laboratory manager is responsible and authorized for the supervision of permanent personnel.
The following procedure should be followed:

» daily supervision of fulfilling the work plan,
> daily supervision of the condition of the laboratory, equipment, and calibration items,

» random supervision of the performance of calibrations — whether the work instructions are
followed,

» periodic laboratory meetings about current work and problems,
» check of all calibration reports and certificates issued.

Supervision of personnel by observation of the work (calibrations) performs the head of the laboratory
according to the plan of observations, saved in the folder »4-Sistem kakovosti/Zapisi/Osebje/ Plan
nadzora izvajalcev kalibracij.xIsx«. Short report about supervision activities and outcomes shall be
entered into the plan of observations (field »Poro¢ilo o nadzoru«).



’,lm QUALITY MANUAL Page No.: 18 of 79

B TR I Organization and management Issue No.  E-30

3.5.2 Procedure for supervising the personnel which is not yet (fully) qualified

New personnel, personnel on education, and hired personnel must be supervised in the laboratory all
the time. The quality manager and the staff performing calibrations are responsible for the
supervision. The following procedure should be followed:

» At least one member of the supervising staff should be always present in the laboratory.

» New personnel and personnel on education are not allowed to use the equipment used for
calibrations.

» Hired personnel (which performs calibrations) is allowed to use all the equipment they need,
but the first calibrations must be supervised by the supervising person and all the mistakes
must be discussed and eliminated. When the supervisor decides the work is performed in
accordance with the regulations and the work instructions, the supervision is not necessary
any more.

> Before the new staff starts to use the work equipment, the quality manager should find out (by
means of test calibrations) if the level of qualification is appropriate and if the work
instructions are followed precisely.

3.6  Job description

Job descriptions are written in accordance with the following procedure (chapter 3.6.1) and kept in
P01 - »Personnel files«.

3.6.1 Procedure for preparing job descriptions

The laboratory management should analyze and define all the jobs res. activities necessary for the
laboratory to perform in accordance with the quality policy before preparing the job descriptions.

The organizational structure res. hierarchy in the laboratory should be considered when the job
descriptions are prepared.

The laboratory manager and the quality manager define all the responsibilities and authorities
necessary for correct operation of the quality system.

The laboratory manager defines the authorities and the responsibilities for each member of the staff
considering education, professional qualifications, experiences and the roles of individuals in the
organization.

The laboratory manager defines required jobs in accordance with the organizational structure of the
laboratory.

The laboratory manager assigns the jobs to the staff. The staff also cooperates with the assigning jobs.
The employing conditions prescribed by the Faculty of mechanical engineering should be considered.

The laboratory manager assigns defined activities to the defined jobs. The staff also cooperates
actively in this activity.

The quality manager writes the job descriptions, which include the following data:
» full name and academic title of the staff member,
> job title,
> object of the job,
» position of the job in the organization,
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» content of the job (activities, duties),

» necessary training, knowledge, skills, and experience,

> responsibilities,

> authority,

» reporting obligations,

contacts (internal and external).

The job descriptions are checked and signed by the laboratory manager after he makes sure that all
the staff members agree with their jobs, responsibilities and authority.

Authorized document (job descriptions) is put into the Personnel files (P 01) by the quality manager.

3.6.2

Procedures for amending job descriptions

The job descriptions are amended in the following cases:

>
>
>

extended activities of the laboratory,
some defects of the existing job descriptions were detected during an internal audit,
increased extent of work.

In the case of extended activities the following procedure should be followed:

>

>

A\

>

The laboratory manager and the quality manager define supplement activities, authorities, and
responsibilities for the extended activities.

The laboratory management organizes a laboratory meeting to analyze if a new employee is
needed.

The laboratory manager assigns new activities to the existing staff and to new employees.
The quality manager changes the existing job descriptions.

The amended job descriptions are checked and authorized by the laboratory manager after he
makes sure that all the staff members agree with them.

The quality manager puts the new job descriptions into the Personnel files (P 01).

In the case of detected defects the following procedure should be followed:

>

>

A\

>

The laboratory manager and the quality manager define supplement activities, authorities, and
responsibilities and/or delete the existing ones.

The laboratory management organizes a laboratory meeting to analyze if a new employee is
needed.

The laboratory manager assigns new activities to the existing staff and to new employees.
The quality manager changes the existing job descriptions.

The amended job descriptions are checked and authorized by the laboratory manager after he
makes sure that all the staff members agree with them.

The quality manager puts the new job descriptions into the Personnel files (P 01).

In the case of increased extent of work the following procedure should be followed:

>

The laboratory management organizes a laboratory meeting to analyze if a new employee is
needed.
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» The laboratory manager assigns a part of the job of the person(s) with increased activities to
the other staff. If the new staff is employed, new activities are prescribed for this staff.

» The quality manager changes the existing job descriptions.

» The amended job descriptions are checked and authorized by the laboratory manager after he
makes sure that all the staff members agree with them.

» The quality manager puts the new job descriptions into the Personnel files (P 01).

3.6.3 Procedures for the case, when workers are not performing their work according to
requirements

In the case, when workers are not performing their work according to requirements (description of
works, procedures...), the head of the laboratory:

» Organizes meeting with other employees and analyses the reasons of the arisen risks (e. g.
insufficient technical knowledge, qualifications, and conflicts of interests...),

» After the discussion, he makes suggestions for restraining or reducing risks (like additional
qualifications, motivation...),

> Follows efficiency of performed measures.
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4  QUALITY SYSTEM

4.1 Responsibilities

4.1.1 Responsibility of the laboratory for quality of the work performed

The head of the laboratory takes over, in the name of the laboratory, the whole responsibility for the
quality of the performed work. All possible complaints are treated in conformance with the policy
and procedures describe in chapter 16.

4.1.2 Insurance of the laboratory responsibility

Responsibility for the quality of the performed work is insured in the frame of the general insurance
of the Faculty of Mechanical Engineering with a special insurance policy. The insurance premium is
paid in the case when a material damage was caused to the client by the work of bad quality. In such
cases the laboratory shall only analyze the justification of the complaint. The damage value is defined
by the insurance company.

The height of the insurance premium is defined each year when the insurance contract is prolonged.

4.1.3 Personal responsibilities

Personal responsibilities are described in the job descriptions, which are stored in Personal files -
P 01. Additional responsibility descriptions can be found in the Quality manual and supporting
documents for single quality system elements.

4.2  Quality manager

The quality manager of the laboratory is designated by the laboratory manager. His/her name is stated
in Ch. 3.3. The quality manager is responsible and authorized for quality assurance in the laboratory.
The responsibilities and authorities are listed in PO1 - Personnel files. The quality manager has direct
access to the Dean of the Faculty of Mechanical Engineering (Ch. 3.1)

4.3  Arrangements for permitting departures from documented policies and
procedures or from standard specifications

» Departures from documented policies and procedures or from standard specifications are
permitted only in unpredictable circumstances, when departures are necessary for the quality
performance of the work.

» Permission for departures from documented policies and procedures or from standard
specifications can be given exclusively by the laboratory manager (or by his deputy in the
case of absence).

» All activities that were not performed in accordance with documented policies and procedures
should be documented in the following form:

¢ the name of the activity,
o the name of the person performing the activity,
e the date and the place of the activity,

o the name of the equipment (if any was used),
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e arguments for the departures from documented policies and procedures or from standard
specifications,

¢ a list of non documented procedures used,
e 3 founded state about the correctness of the results of the work.
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5 DOCUMENTATION
Documentation of the LTM quality system is divided into the following groups:
» quality manual,
» forms for records and reports about quality system functioning,
> lists of the documents,
» standard operating procedures (SOP).
Documentation of the LTM quality system is in electronic media.

5.1 Location and names of the files

Valid versions of quality management system documentation are stored on the FS server
(\\fsserver.fs.um.si\LTM$\wp-content\uploads\2013\04). Links (shortcuts) of the quality manual and
calibration procedures are made to the LTM web page as well as to the LTM_ lab server
(\\fsserverintrant.fs.um.si\SkupnaRaba$) from which laboratory staff is accessing the quality system
documentation.

Folders structure is shown on the picture below.

This structure also includes databases for calibration, as well electronic records and reports (see Ch.
6).

« © 4 = > Tsratunalnik > LTM (Z)
Prevzem in obracun 2 . .
© 1-Dokumenti v podpisu Datum spremembe: 9. 08. 2021 14:43
@ OneDrive - Univerza v Mariboru 2-Laboratorijski dnevnik Datum spremembe: 6,08, 2021 11:42
v [ Ta racunalnik
B 3D-predmeti 3-Zapisi in certifikati Datum spremembe: 25. 02,2021 08:24
& Dokumenti
D Glasha 4-Sistem kakovosti Datum spremembe: 22, 03, 2021 12:05
I Namizje
3 Prenosi = 5-Aktivnosti v LTM Datum spremembe: 14, 12, 2020 12:24
&) Slike
B Videoposnetki G 6-Arhiv SK Datum spremembe: 14.12. 2020 12:28
i 55D disk (C2)
= 04 (\fs-serverb.uni-mb.si\LTMwwwS\wp-contentiuploads\2013) (L) * 7-Ostalo Datum spremembe; 28. 07, 2021 10:25
= LOPPM_Storitve (\\fsserverintrant fs.um.si\SkupnaRabas) (X
= FSInteno (V) 1 8-Casovnice Datum spremembe: 6. 01. 2021 15:58
v o= M@ 7"'
[ 1-Dokumenti v podpisu . Arhiv baza kalibracija Datum spremembe: 26, 01, 2021 13:48
2 Laberatorijski dnevnik
3-Zapisi in certifikati 1 LTM_2020-12-15_old_infected Datum spremembe: 14, 12. 2020 14:04
] 4-5istem kakovosti
[] 5-Aktivnosti v LTM = Baza-kal.mdb Datum spremembe 9,06, 2021 1449
© 6amivsk Velikost: 12,5 MB
¢ 7-Ostalo = Kalibracija_LTM.mdb Deturm spremembe: 9.0 2021 1449
Velikast: 247 MB

[ 8-Casovnice

Locations of the electronic documents and rules for naming

English versions of documents are designated with added »-en« at the end of the filename, e.g.
Poslovnik LTM-en.pdf for the English version of the quality manual.

» quality manual: Poslovnik LTM.pdf — shortcut to the FS server.
» databases: Baza-name_of_the_database.mdb — in the folder LTM (LTM server),

» forms: "Obr mm-title.*, mm stays for the number of the form - in the folder “4-Sistem
kakovosti/Obrazci”,

> lists: Title of the list.* - in the folder “4-Sistem kakovosti/Spiski dokumentov”,


file://///fsserver.fs.um.si/LTM$/wp-content/uploads/2013/04
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» SOP's and their appendixes: SOP mm.pdf (shortcut to the FS network) and SOP mm-
priloga X.*, mm stays for the number of the SOP, X for the name of the appendix — in the
folder “4-Sistem kakovosti/ SOP”,

» records and reports about quality system: filename expresses the contents of the file with
the date and/or running number, when appropriate — in the folder “4-Sistem
kakovosti/Zapisi”,

» calibration certificates: nnnn-p.pdf, nnnn stays for the calibration number, -p for optional
text — in the folder “Zapisi in certifikati/xxxx/Kalibracije in meritve/Zapisi in certifikati,
XXXX” stays for the calibration year,

» records (about work): nnnn_z-p.*, (signs meaning explained above); records are kept in
the same folder as the related certificates; records are in a separate folder “Zapisi” in the
corresponding SOP folder

> receipt of equipment: client_name-date.pdf — in the folder “Zapisi in
certifikati/xxxx/Kalibracije in meritve/Prevzem in obracun”,

> billing: client_name-date-spec.pdf and client_name-date-racun.pdf in the folder “Zapisi
in certifikati/xxxx/Kalibracije in meritve/Prevzem in obracun”.

5.2 Access to the files

Access to the files in the folders, shown in the previous chapter, is limited with the system of
authorized users and passwords. Head of the LTM is responsible for assigning the authorizations and
passwords.

Read-only access has all personnel of the LTM and temporary staff (while working at LTM), who
signed statement of confidentiality. Write access to the following folders has personnel of the LTM.

Documentation of the quality system is available for the users outside the LTM at the address
http://1tm.fs.um.si/. Access to the quality manual is not limited, the password necessary for accessing
the other documents is given to:

» Slovenian Accreditation,
» eventual other users in accordance with the laboratory manager approval.

5.3 Drafting, changing, approving, validity and archiving of documents

Initiative for preparing a document gives the personnel of the LTM. All documents and changes are
drafted by the quality manager. Prepared documents are checked by the laboratory manager, who
moves the old version to the folder SK —arhiv (to the filename he/she adds the issue number) and the
new one to the emptied place. The laboratory manager digitally signs the document and therewith it
is valid. The laboratory manager immediately informs the personnel of the LTM about the change by
e-mail (or oral, if necessary) and the accreditation body by e-mail. The mail with the information
shall be stored in the folder »4-Sistem kakovosti/Zapisi/Interna elektronska korespondenca«.

Documents are archieved for 5 years.
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54 Protection from the use of obsolete/superseded documentation

Protection from the use of obsolete/superseded documentation (from the archive) is assured by
graphical sign of archive folders and by changed filenames.

55 Rule for identification of issues

Issue number consists of the letter »E« and successive number (e.g. E-1, E-2, ...). All documents,
issued before the firs electronic issue of the quality manual (E-1), retain their present number until
the first electronic issue.

5.6  Changes in the documents and new issues

At every change in the document the new document with new issue number is issued. The issue
number is stated on every document page. Chapters, which were changed, added or removed, are
listed in the table Evidence of changes. Changed or added text is written in the document with red
colour.

Change proposals can be entered by all laboratory staff following this procedure:

» Word document (doc., 0z. docx), from which the last valid (signed pdf) version was created,
is moved into the subfolder »Predlogi popravkov«

(e. 9. »4-Sistem kakovosti\Poslovnik\Predlogi popravkov«)

» The document name is changed by increasing the version number (e. g. document SOP 9 _E-
1.doc is renamed to SOP 9_E-2.doc)

» Document changes shall be clearly visible (red text)

When all corrections are entered, the document is reviewed by the laboratory manager, who issues
the new document.

57 Procedures for protecting data from loss
Data in the folder FS.LTM5\D:\LTM are protected from loss by:
» daily backup with VEEAM on-server technology (IT FS),

» once a year back-upping of the data in the above stated folder to the digital media, which is
stored by quality manager in the measurement room.

5.8 External documents

External documentation (official documents, standards, messages, offers etc.) is stored in the
documentation file (room D 005). External documentation of LTM is divided into three groups:

» technical documentation for performance of measurements and calibrations (standards,
guides, EA documents, Euromet documents, etc.),

» quality management documentation (standards like ISO/IEC 17025, guides, EA documents,
SA documents, etc.),

> legal documents for the fields metrology and accreditation (law on metrology, rules, decrees,
etc.)
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» Quality manager deputy is responsible for collecting (supplementing the documentation) and
up-dating the first group of documents, quality manager is responsible for the second group.
The responsible persons shall review data on the web sites, standard catalogues and official
gazettes (Official Gazette of Republic of Slovenia, etc.).

External documents, used for work in LTM or included in SOPs, are stated in file »Sistem kakovosti/
Spiski dokumentov /revizija.xls«. In the file also a person, responsible for checking actuality of the
document and purchasing new versions, is stated. Checking of the document actuality is performed
at least once a year before internal audit.

The quality manager deputy is responsible for collecting, up-dating, distributing and returning the
documentation. He is also responsible for the evidence of distributed documentation (the date of
distribution and the name of the person who borrows a document). Every staff member is authorized
to copy the documentation for his own needs.

The valid (updated) version of a standard is always kept in the documentation file. Staff members
must check the validity of their copies periodically by comparing them with the version in the
documentation file.

Special documentation category is represented by contracts with SA and MIRS. These contracts
define certain operating conditions of LTM. The laboratory manager is responsible for these
documents. He keeps the documents in his office. One copy shall be available to the dean of the
Faculty of Mechanical Engineering.
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6 REPORTS AND RECORDS

6.1 Reports

Performer of the calibration writes a report, converts it in pdf file and submits it to the authorized
person for digital signing. Signed version is saved in the pdf format (see Ch. 5). The report is sent to
the customer by e-mail or, at the customer's request, printed out and sent to the customer together
with the measuring device(s).

6.1.1 Calibration reports

The first page of a calibration report is created from the database »Kalibracija LTM.mdb«, which is
stored in the folder LTM (LTM server). Instruction for entering data is in the folder »2-Laboratorijski
dnevnik«.

The second and the subsequent pages of the certificate are created from the templates, which are
stored in folders of corresponding calibration procedures (»4-Sistem kakovosti/SOP/SOPX«). The
list of templates (for individual SOP's) which are used for creating records and other pages of
certificates are stored in the folder »Sistem kakovosti/SOP/Sledljivost predlog po SOP-ih.xIsx«.
Accredited and non-accredited certificates are created by using the same templates. In the case of an
accredited activity, the accreditation mark (SA) in the templates is clearly marked with a red border
(Word templates) or using the button »Accredited certificate« (Excel templates). The same applies to
the CIPM MRA logo. In the case of issuing a non-accredited certificate from Word templates, both
logos shall be removed. In accredited certificate, the red border shall be removed. A detailed
description of the scope of accreditation (SA and CIPM) is in the document »Obseg akreditacije SA
in CIPM.docx« in the folder »2-Laboratorijski dnevnik.

6.1.2 Instructions for amending/supplementing reports

> If it is necessary to change a report/certificate after it has been issued, a completely new
document should be written.

» The new issue number of the certificate consists of the letter (e.g. A, B, C...) and the number
of the certificate already issued. For example, the number of the certificate: 12111-LTM-22;
thus, the first supplement to the report would consist of a letter »A« (second supplement »B«,
third »Cg, etc.) and the number 12111-LTM-22, i.e., A12111-LTM-22.

Corrections/supplements to the document must be clearly marked with an asterisk (*).
A new issued document must contain an original reference in a remark.
All holders of the original report/certificate should get the corrected (new) report/certificate.

YV V VYV V

The corrected (new) report/certificate should be filed together with the original
report/certificate.

6.1.3 Instructions for distributing copies of the records

When the client demands a copy of the record (e.g. after losing it), we will send it to him by e-mail
or, at his request, we will print out the report from the *.pdf file and send it by post.

6.2 Records
There are paper and electronic records. Rules for handling with electronic records are stated in Ch. 5.
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6.2.1

List of records

The following records should be filed in the laboratory:

>

6.2.2

YV V V

A\

Records on performing calibrations, which should contain sufficient data for repeating the
calibration any time. The records are most often created from templates (Predloga_zapis-
SOPX) which are stored in the folder »4-Sistem kakovosti/SOP/SOPX«. These records are
stored in electronic form - pdf files (see Chapter 5.1). Each electronic record of calibration
performance must be digitally signed (identity, date).

Paper records can be scanned to pdf file immediately after they are finished, and therefore
related as electronic records (see Ch. 5.1). When a paper record is not scanned, it must be
stored, as stated the calibration procedure — SOP (Chapter: Documentation).

Records of supplies and services, which should contain:

e report about the assessment of suppliers,

e purchasing documentation,

¢ report about the inspection (tests) of the incoming goods,
e suppliers' information about the quality of the products.

Paper records are stored in the Z 02, electronic in the folder »4-Sistem
kakovosti\Zapisi\OPREMA«.

Records about the quality system (internal audits, external assessments, management reviews,
non-conformities, corrective actions etc.): paper records in Z 04, electronic in »4-Sistem
kakovosti\Zapisi\Nadzor SK,

Records about subcontracting (Z 06),

Records about complaints and related actions: electronic in »2-Laboratorijski dnevnik/
Register pritoZzb,

Records about the environmental conditions in the laboratory: electronic in »4-Sistem
kakovosti\Zapisi\OPREMA,

Statements and Authorizations: paper records in Z 09, electronic in »4-Sistem
kakovosti\Zapisi\lzjave in pooblastila,

Records about calibration software validation: electronic records in folder »4-Sistem
kakovosti\Zapisi\ Validacija programske opremex,

Personal file (P 01), paper records in P 01, electronic in »4-Sistem
kakovosti\Zapisi\OSEBJE,

Equipment file: paper records in E 01, electronic in »4-Sistem kakovosti\Zapisi\OPREMA.

Indexing, storage and archiving records on paper

Each record should carry the serial number and the date.

The records are arranged by serial numbers (and also by dates).

All valid records for current year are stored in the documentation file in the room D 005.

All records, stated in previous chapter, are to be archived for 5 years in the room D 004. After
elapsing that time records are to be destroyed — cut in pieces and disposed.

The quality manager is responsible for indexing, storage and archiving of records on paper.
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6.2.3 Indexing, storage and archiving of electronic records

6.2.4

6.2.5

Record (computer files) which are not defined in ch. 5.1 are named in a way that the name
describes the record, date, year and consecutive number are added, when suitable. Storage is
described above.

Elektronic records are archived in the folder Arhiv SK in the corresponding subfolder for 5
years.

Procedure for lending out the filed records

The quality manager deputy is responsible for lending out and for returning the documents.

The original records on paper can be lent to all staff performing calibrations, but they should
not be delivered out of the laboratory. The records can be copied only by request of the client,
the subcontractor, and the accreditation body.

Electronic records are not to be printed, with exceptions of the cases in the paragraph above.

The copies of the records cannot be distributed, except to the accreditation body (which can
get all records), to the client (who can get only the records related to the calibration of their
items), and to the subcontractor (who can get the records of calibrations performed by them).

and authorized to decide who can get the copies of the records.

Clients and subcontractors can get copies of records only by sending us a written (official)
request. Copies are sent as a registered mail in order to get a clients' confirmation of receipt.

When a document is returned, the authorized person should check if the document is complete
(the number of pages compared with the number on the lending out note).

Guidelines for changing records

A record can be changed (corrected) only during the creation, if a writing error has been
detected. When a record is filed res. put in a folder, it is not allowed to be changed any more.
This rule concerns paper and computer records.

If certain part of a record has to be changed, incorrect text shall be crossed out (not erased or
darkened) and the correction shall be signed by the person, who has written (and also
corrected) the record.
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7 QUALITY SYSTEM CONTROL

7.1 Internal quality audits

7.1.1 Guidelines for performing internal quality audits

> Internal quality audits are planned, organized and documented by quality manager.

> Internal quality audits are performed by a group composed of the head of the LTM and quality

manager.

7.1.2 Planning of the internal quality audits
Periodical (regular) internal quality audits are performed once in a year. Quality manager informs in
time the LTM personnel and audit performers by e-mail. Audit of performance of calibration on site
is defined in Ch.13.6.1.
7.1.3 Instructions/checklists for performing audits
The person who audits components of the quality system should use the form »Obr 11-Spisek
preverjanj int.presoje v lab.doc, stored in the folder »Obrazci« (see Ch. 5.1).
7.1.4 Audit report

Audit report is to be written on the form »Obr 09-Porocilo o interni presoji.doc, stored in the folder
Obrazci (see Ch. 5.1). Reports are digitally signed and named »4-Sistem kakovosti\Zapisi\Nadzor
SK\Interne presoje\LLLL\Poro¢ilo o interni presoji X-LL.pdf«. A report number consists of running
number (X) and year (LL): X-LL.

7.1.5 Nonconformance and corrective actions

Ascertained non-conformances are written in file Neskladnosti in kor.ukrepi.xls in the folder »4-
Sistem kakovosti/Zapisi/Nadzor SK«. Also proposed corrective actions and checking are written in
this file. When all corrective actions are checked and approved by head of the LTM, he adds the date
in the column »Preverjeno«.

7.2 Management review
Management reviews are to be performed using the next procedure:
> Review is carried out once a year after the internal audit,
» Review is conducted by the laboratory manager,
> Review shall be attended by the entire laboratory staff
» Review should include at least the following items:
e matters arising from the previous review,
e reports on surveillance and re-assessment visits carried out by any accreditation body,
e results of internal audits carried out since the last review,
¢ analysis (execution and efficiency) of corrective and preventive actions,

o efficiency analysis in the case of performed risk and opportunities measures,
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e results of the laboratory’s participation in any proficiency testing or interlaboratory
comparison schemes and the need for such participation in other areas of calibration,

e results of any in-house quality control checks,

e up-dating quality risks, detecting changes that can affect quality management,
e details of any complaints received from customers,

¢ need for amendment of the quality system, including the quality manual,

¢ need for amendment or updating a price list of calibrations and other services,
¢ achieving of quality objectives,

e plan for the implementation of decided changes to the quality system, including a
timetable,

e adequacy of current human and equipment resources,
o future plans and estimates for new work, additional staff, new equipment etc.,
e training of new staff and updating of existing staff,

> A record should be written after each review using the form »Obr 08-Zapisnik vodstvenega
pregleda.doc)«, stored in the folder Obrazci (see Ch. 5.1). Report is saved as *.pdf and
digitally signed.

» The quality manager is responsible for the control of the performance of activities defined at
the review.

7.3 Quality system control during the work

7.3.1 Procedures for reporting and registering nonconformities

After finding a nonconformity or equipment defect in a part of the quality system, a person,
responsible for this part of the system, shall immediately inform the head of the laboratory, who enters
the nonconformity into the document »Neskladnosti in kor.ukrepi.xls« in the folder »4-Sistem
kakovosti/Zapisi/Nadzor SK« (same procedure as in internal audit). Data about a nonconformity shall
include at least the following:

» name of the person, who registered the nonconformity,
» date and location of the nonconformity registration,

» type of the nonconformity,

» name and identification of defected equipment (if any),

» the circumstances at the registration of the nonconformity,
> the expected influence on the calibration results.

7.3.2 Procedures for execution of corrective actions

Instructions for correcting the nonconformities are given from the quality manager after examining
the nonconformities report and analysis for appearance of nonconformities (procedure for analyzing
in Ch.7.3.3). The nonconformity is to be corrected by a person, responsible for a part of the quality
system where nonconformity has appeared. Instructions given from the quality manager are to be
precisely followed.
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Report about executing a corrective action shall be entered into the column »Opis izvedenega« in the
document »Neskladnosti in kor.ukrepi.xls«.

Corrective action is checked by the head of the LTM.

7.3.3 Procedure for analysing deficiencies, complaints etc. and for investigating their causes

The analysis of deficiencies, complaints etc. and the investigation of their causes is performed by the
quality manager.

A person who detected a non-conformity and is responsible for the part of the quality system where
the non-conformity appeared, cooperates in the analysis.

The analysis is performed in the following steps:

> historical examination of the quality system element containing deficiency resp. defective
equipment (have some deficiencies or defects occurred before?),

» which personnel is involved,

» consideration whether the deficiency res. the defect occurred because the quality policy had
not been respected,

» searching for causes (objective, personal),
> analysis of the deficiency influence on the operation of the quality system,
» analysis of the deficiency influence on the calibration results,

The quality manager makes conclusions of the analysis and investigation and proposes corrective
actions in order to eliminate deficiency and the causes for deficiencies.

The quality manager writes an investigation report, which includes conclusions and proposed
corrective actions. The report is given to the laboratory manager, who approves (or rejects) the
proposed corrective actions. Report is saved as *.pdf and digitally signed.

7.3.4 Procedure for checking whether work is required to be either wholly or partially
redone

The quality manager deputy checks calibration records in order to find out which (if any) were
performed in the time when the deficiency or equipment defect was present. After that possible
influence of the deficiency on the calibration results are defined using the investigation report (Ch.
7.3.3). Data about the calibrations that are suspected to be irregular are given to the quality manager.

The quality manager informs the clients about the possibility of irregular calibration results by phone.
Written explanation including the causes for irregular results is sent to the clients as well.

The laboratory manager decides whether work is required to be either wholly or partially redone. This
decision is based on the deficiency analysis and investigation report. The quality manager and the
calibration staff are also involved in this decision. If certain calibration is required to be redone, the
calibration staff and the client are informed by the laboratory manager.

The repeated calibration should be included into the work plan. However, the schedule for other
calibrations must not be changed and client’s requirements must be considered. The calibration must
be repeated after the regular working time if necessary.

The results of the repeated calibration must be reported to the quality manager and the laboratory
manager.



um QUALITY MANUAL

Page No.: 33 of 79

TEHNOLOSKE MERITVE Quality system control

Issue No. E-30

The quality manager checks the results of the original and the repeated calibrations and writes
conclusions about the validity of the original calibrations. These conclusions should be filed into the
register of corrective actions. All records of invalid calibrations should be marked with “INVALID”

and filed into a separate folder.

After the quality manager has written the conclusions about the validity of the original (first)
calibration, he should send a report to the client. The results of the repeated calibration should be

included in this report.
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8 PERSONNEL
8.1 Policy regarding the personnel performing calibrations

» Personnel performing calibrations shall be properly qualified. Requirements regarding formal
education, technical knowledge and experiences are defined in chapter 8.2.1 and in job
descriptions (P 01), whether the requirements regarding periodical education are in chapters
8.3.1and 8.3.3;

» Proper supervision for not yet fully qualified personnel and for personnel in education process
shall be assured in accordance with the procedure 3.5.2;

> In the case of hiring personnel we shall properly define requirements, supervision and
qualification of such personnel. The procedure 8.2.2 shall be followed:;

» Unique job descriptions shall be available for all employees according to the procedures 3.6.1 and
3.6.2;

» Personnel performing calibrations shall be authorized by the laboratory manager. Authorizations
are collected in the document »Matrika pooblastil.pdf« in the folder »4-Sistem
kakovosti/zapisi/osebje/pooblastila«. Reference to this document is stated in the job
descriptions (P 01). Authorizations for using equipment are listed in chapter 10.4 and in job
descriptions (P 01). Hired personnel shall get a written authorization from the laboratory manager
before performing any kind of work in calibration field.

8.2  Selection and recruitment
8.2.1 Procedure for recruiting and selecting personnel

The laboratory manager is authorized and responsible for recruiting and selecting personnel.

The laboratory manager decides to employ new personnel when the work extent increases, a
worker leaves certain working position or a worker is moved to another working position.

The decision about employing new personnel is reported to the authorized body of the Faculty
of mechanical engineering, which brings an official decision about employing new personnel
and advertises a vacancy.

New personnel must meet all the requirements (education, knowledge, skills, and experiences)
defined in job descriptions (Personnel files P 01).

When selecting a new worker among all the candidates who meet the requirements, the level
of education, skills, and experiences should be considered in the following order:

e level of education,

o working experiences in the field of dimensional metrology,
o physical skills (for the personnel performing calibrations),

¢ knowledge and experiences in the field of quality systems,

o results res. quality of the past work.

A new worker is employed in accordance with the UM-FS rules (normally for limited period
of 1 year). Activities in the fields of calibration for clients can not be started until the new
worker is authorised by the laboratory manager. The authorization is based on successfully
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8.2.2

8.3

8.3.1

concluded training (procedure in 8.3.1). During the training period, the new worker is
supervised by a staff member responsible for the field in which the new worker was employed
(see also 3.5.2)

Procedure for hiring temporary personnel

The laboratory manager is authorized and responsible for hiring temporary personnel.
Temporary personnel is hired exclusively for calibration.

The laboratory manager decides to hire temporary personnel when the work extent increases
or when a permanent staff member is absent for a period longer than six months because of
illness, education, training, etc.

The laboratory manager writes the contract (by the help of the lawyer at the Faculty of
mechanical engineering), which should be signed by a hired person and the laboratory
manager. The agreement of the Faculty of mechanical engineering is not required.

The hired person must meet all the requirements (education, knowledge, skills, and
experiences) defined in job descriptions (Personnel files P 01).

When selecting a worker among all the candidates who meet the requirements, the level of
education, skills, and experiences should be considered in the following order:

e working experiences in the field of dimensional metrology,

e results res. quality of the past work (known from the cooperation in the past),
¢ physical skills (sight, concentration, ...),

e level of education,

e knowledge and experiences in the field of quality systems,

Hired person should perform test calibrations (typical examples) under supervision of the
permanent staff (an authorized staff member). The supervising person evaluates the work and
decides whether the hired person is able to work correctly or not.

Education

Procedure for training new staff

The laboratory manager is responsible and authorized for planning the training and for proving
staff qualifications and competence.

Immediately after employing a new staff member, the laboratory manager defines a strategy
of including him in the service activities of the laboratory and prepares a training plan. (stored
in the folder »4-Sistem kakovosti/Zapisi/Osebje/Plan usposabljanj za nove dejavnosti in
ljudi«). Performers, necessary time consumption and dates of education ae defined in the plan.

When the performers of education confirm that the new employee is fully competent for
performing certain activity, the laboratory manager writes a training report (electronic
document in the folder »4-Sistem kakovosti/Zapisi/Osebje/Porocila o usposabljanju/leto«),
which also includes authorization for performing certain service activity. The document is
printed and signed. After that it is filed in the folder P 01.
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» When the training report (with authorization) is issued and authorised, the laboratory manager
updates the document »4-Sistem kakovosti/Zapisi/Pooblastila/Matrika pooblastil.« This
document is signed and filed only in electronic form.

8.3.2 Procedure regarding the periodic checks of staff qualification
» The laboratory manager is responsible for the periodic check of staff qualification.

» The periodic check of qualification of the management staff is ensured by increasing
education level to doctor’s degree (internal check) and after that by working on professional
projects and by publishing in professional magazines, proceedings etc. (external check).

» The qualification of the staff performing calibrations is checked by the management staff once
a year. The following items are checked:

e completed professional training in the check period,
¢ working methods (comparison with the methods used in other accredited laboratories),
o optimal use of computers for calculation and transfer of measuring data.

The periodic qualification check is a part of the quality system audit.

8.3.3 Description of the training system
» The training is divided to:

¢ regular (periodic) training, which assures that the knowledge level of the personnel follows
the development in the field of their work,

e special training in the cases of buying new equipment, extending the field of work,
changing the measuring and calibration methods, etc.

» The staff is required to train periodically in the following ways:

o following and ordering new editions of important professional literature and informing the
colleges,

e getting information about the newest professional literature available in libraries, by
international library cooperation, and by order,

e Vvisiting important metrological fairs. Every staff member should visit at least one domestic
fair per year and one international fair every two years,

¢ attending conferences, workshops, etc. The staff with the 7th degree of education is obliged
to send their contributions to at least two conferences a year,

» If some special training is necessary, the laboratory manager consults the quality manager and
the staff performing calibrations and brings the decision about the organization of the training.

» Special training can be performed in the following ways:

e training for the use of new equipment (training at the manufacturer, practical training in
the laboratory, study of the supporting literature, guides etc.). Training at the manufacturer
and/or training in the laboratory must be attended by all the staff members who will work
with the new equipment. Other staff members should be informed by the trained staff about
the purpose, applicability, and operating principles of the new equipment,

e attendance at selected conferences and fairs (new measuring methods, new measuring
equipment, ...),
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8.4

8.4.1

¢ study of a selected new literature (new standards, work instructions, legal requirements,
work methods, ...),

¢ studying at other universities and institutes.

The laboratory manager is responsible and authorized for the preparation of the program for
special training and for financial realization.

After the training the staff member should write a training report (Obr 25), in which he shall
give his opinion on training effectiveness. The laboratory manager supplements the report
with his evaluation of the usefulness and success of the training. A certificate of a successfully
finished training (if it is granted) shall be attached to the training report. Training reports are
analysed on management review.

All certificates of a successfully finished training, training reports, and laboratory manager
evaluations should be included in the personal files.

Documentation

Instructions on keeping the personal files

Complete personal documentation (with the exception of certificates regarding periodic and
special training) is filed at the personnel department of the Faculty of mechanical engineering.

The copies of the personal documentation are filed in the documentation file in the room D
005.

The personal file is marked with the code P 01.
The rules regarding filing, protection, lending and copying are the same as in the Ch.6.2.2.
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9

9.1

9.11

FACILITIES

Using the special installations

Operating instructions for special installations

There are three special installations in the laboratory - air conditioner for measuring rooms, air
conditioner for the air-conditioned chamber and the air compressor.

9.1.1.1 Air conditioner

>
>

the air conditioner is adjusted and maintained exclusively by the authorized service,

if a staff member detects disturbances in the operation of the air conditioner (disallowed
temperature deviations), he (she) should inform the quality manager deputy, who is authorized
and responsible for contacts with the authorized service.

9.1.1.2 Air conditioner for the air-conditioned chamber

>

>

the authority for adjusting parameters of the air conditioner is assigned to the same personnel
as the authority for using calibration equipment (chapter 10.4.1),

parameters can be changed only in cases of special measurements and disallowed deviations
from required climatic conditions in the chamber,

the original manufacturer's (1ZR) user's guide should be used for changing parameters, the
guide is available in the chamber,

all parameter changes should be recorded with the ALMEMO measuring system,

if a staff member detects disturbances in the operation of the air conditioner (disallowed
temperature deviations), he (she) should inform the quality manager deputy, who is authorized
and responsible for contacts with the authorized service.

9.1.1.3 Air compressor

>
>
>

9.2

9.21

when the compressor is not in use, it is turned on, but the air valve must be closed,
the compressor is activated by opening the valve on the output pipe,

the condensed water should be eliminated from the compressor by opening the valve under
the output pipe before using the compressed air.

Access and use of spaces and installations

Access to the spaces and installations
all permanent staff members have an access to the measuring and the office rooms,

the staff performing calibrations, the laboratory manager, and the quality manager have access
to the room with the air conditioner and the air compressor,

unlimited access to the climatic chamber is assigned to the same personnel as the authority
for using calibration equipment (10.4.1),
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» other laboratory members are allowed to enter the climatic chamber under supervision of the
authorized personnel,

» persons, who are not employed in the laboratory, are not allowed to enter the climatic chamber
(exceptions are special occasions like services, installation of equipment etc. - in these cases
entrance should be allowed by the laboratory manager and persons entering the laboratory
should be supervised by at least one authorized person),

» other installations are available to all staff members.

9.2.2 Instructions for the use of spaces

> all permanent staff members have keys of all laboratory rooms,

» astaff member can get new res. spare keys only with the agreement of the laboratory manager,

> the keys must not be lent to the people who are not employed in the laboratory,

> people who do not work in the laboratory can enter the rooms only in the presence of a staff
member,

» temporary laboratory staff can get the keys, but they must sign a statement in which they
confirm an agreement with the laboratory quality policy,

» when a staff member leaves a laboratory room, he (she) must close the door, which is then
automatically locked. After the working time the doors must be additionally locked,

» when entering or leaving the measuring room only one door can be opened at the time (the
glass door can be opened after the main door has been closed or vice versa),

» staff should wear white coats in the measuring rooms,

» in the separation room the shoes must be cleaned and the upper clothes (coats etc.) must be
changed with a white coat,

» smoking is forbidden in all rooms,

» furniture and measuring equipment (except handy measuring devices) can be moved only with
the agreement of the laboratory manager. All changes should be updated in the laboratory
plan,

» for climatic chamber we should apply the same rules as for other spaces (except the rules
regarding access to the spaces and the possession of keys), and the following three additional
rules,

» climatic chamber should be locked when the authorized personnel is absent,

> only personnel performing calibrations have keys of the climatic chamber,

» the climatic chamber is cleaned by the personnel performing calibrations (cleaning personnel

has no right to enter the chamber).
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9.3 Climatic conditions in the laboratory

9.3.1 Reference conditions

Specified reference conditions in rooms D1 004 in D1 005 concern only temperature and humidity.
The temperature shall be (20 +1) °C, while the recommended relative humidity is (50 £ 20) %.

In the microclimatic chamber at the working height (approx. 80 cm) the temperature shall be in the

range of (20 = 0,1) °C, while the recommended relative humidity is (50 + 20) %.

9.3.2 Registering conditions

Combined instrument Belmet for registering temperature, humidity and pressure is used for
registering climatic conditions in all rooms. System is adjusted to register data every 15 minutes.
Every month the data for the current month is transferred on the LTM server (»Sistem
kakovosti/Zapisi/Pogoji v laboratoriju/LLLLMM.xIs«). Complete measurement data is kept in the
Almemo system until the memory is full. After that the whole data package is transferred on the LTM

Server.

The instructioh of using measurement-registering device Almemo is in the folder »Sistem

kakovosti/Delovna navodila«.
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10 EQUIPMENT

10.1
>
>
>

10.2

Policy for achieving traceability of measurements
All calibrations shall be traceable to a primary (international) standard of measurement.
Every new measuring device must be calibrated before the first use.

All measuring devices and standards used for calibrations shall be calibrated in the defined
calibration intervals (document »Plan kalibracij.xls«).

Measuring devices and work standards are calibrated in the laboratory. Calibrations shall be
performed in accordance with the instructions in 10.7 and in SOP.

Reference standards of measurement are calibrated in selected accredited or national
laboratories by primary standards or by standards that were calibrated directly by primary
standards.

Calibrations shall be documented (instructions in 10.7). The calibration documentation should
be stored on the server and partially in the records of the equipment (E 01).

The user of equipment can check the status of traceability (valid calibration) in the document
»Plan kalibracij.xls« in the folder »2-Laboratorijski dnevnik«.

The quality manager deputy is responsible for regular and correct calibration and for
calibration documentation.

Indicators are used to control quantities with influence on the measurement (e.q.
environmental conditions). Correctness of the indicator is checked with appropriate calibrated
measure in the time interval, as stated in the evidence sheet.

Identification and evidence

10.2.1 Equipment file

10.2.1.1 List of capital goods (equipment of greater value)

>

>

A list of basic means of the Laboratory (expense account No. 2101) is filed and maintained
on the level of the Faculty (controlled by bookkeeping department). It is also filed in the
Computer center of the University in Maribor.

The list contains:

¢ inventory number,

¢ name of equipment,

e status,

¢ real and write off value,

e begin of the balance,

e amortization and revalorization group,
e account,

e |ocation
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» A new basic good (equipment) is accepted by a protocol that is signed by:
¢ the Dean of the Faculty,
e the laboratory manager,
o designated user of the equipment.

» An inventory number is attached to the equipment.

> A copy of the list of basic goods is filed in the folder Equipment files (E 01), filed in the
documentation file in the room D1 005.

10.2.1.2 Evidence sheet

» Traceable measuring devices are registered on evidence sheets.
» A field of evidence contains:

e name of a device,

e measuring range,

e resolution,

e evidence number (inventory number),

e owner,

e manufacturer,

e manufacturers' identification,

¢ date (year) of manufacture,

e classification,

o term of periodic calibration (legal or intern),

e date of first calibration,

o performer of first calibration,

¢ approval of the laboratory manager for the use of new equipment (signature)
» A field of periodic calibration contains:

e serial number,

date of calibration

performer(s) of calibrations,

identification of a certificate,

person(s) who approved calibrations,
e notes.

» Evidence sheets are issued by the user in the laboratory. The sheets are based on the protocol
of acceptance.

» The evidence sheets are saved on the LTM server »Z:\4-Sistem kakovosti\Zapisi\
OPREMA\Evidenca in status opreme«.
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10.2.2

10.2.3

10.3

10.3.1

>

>

Identification of measuring equipment

The entire equipment is identified by inventory numbers. They are printed on metal or plastic
plates that are attached to the equipment.

Most of measurement instruments and other equipment are also identified by serial res.
Factory number. This identification is used in cases, when inventory numbers are not available
(e. g. more components under same inventory number).

Calibration status is identified with calibration sticker (same as for clients), which contains
the date of the last calibration. The date of the next calibration can be found in the evidence
sheet as well as in the electronic record »2-Laboratorijski dnevnik/Plan kalibracij.xls«.

Instructions for keeping the equipment files

The following equipment files are kept in the laboratory:

e documents about authorization for using the equipment,
e documents about the equipment used for calibration,

e documents about the equipment used for measurement.

Issue and receipt

Procedures for supervision, issue and receipt of equipment

Only manual measuring equipment that is not used for calibration (accredited or non-
accredited) is allowed to be lent out,

Equipment, which is lent (or brought) outside the laboratory, must be registered. A bond,
issued for the issued equipment, should contain the following information:

e address of the Laboratory for production measurement,

o address and telephone number of the institution borrowing the equipment (if it is lent out),
¢ |ocation of the equipment during the period, when it is outside the laboratory,

e bond number,

e number of pieces of the equipment (if the equipment, carrying one inventory number,
contains more parts, all parts must be quoted),

¢ name of the equipment,

e manufacture and inventory number,

o date of issue, lending period, date of return,

e name and signature of the person issuing (receiving) the equipment,

e name and signature of the person borrowing (returning) the equipment.

The bond is issued in two copies. The original is kept by the laboratory, whereas the second
copy is given to the institution (person) borrowing the equipment.

Bonds of issued and returned equipment are filed in the folder E 01, located in the document
department in room D1 005.
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» At the time of return the equipment must be checked (function and damages). When needed,
precise equipment must be calibrated after return.

» Issue of equipment must be approved by the laboratory manager.

10.3.2 Rules for borrowing equipment from third parties

» We borrow only missing equipment for calibration and measurement. If borrowed equipment
is not traceable, it is calibrated in the laboratory in accordance with the laboratory authorities.

» Bonds of borrowed equipment are filed in the folder E 01, located in the document department
in room D1 005.

10.4  Authority

10.4.1 Rules regarding the authority to use the equipment

» Calibration equipment may be used only by properly qualified staff members.

» The following staff members are authorized for using the calibration equipment:
¢ Bojan Acko,
e Lucija Crepinsek Lipus (with limitations, see personal map),
e Mitja Mlakar (with limitations, see personal map),
e Rok Klobucar (with limitations, see personal map),
¢ Jasna Tompa (with limitations, see personal map).

» Other persons can use the equipment only by special authorization of the laboratory manager.
The authorization for the use of the equipment contains:

¢ address of the laboratory,

e authorization number,

e list of equipment,

e manufacture and inventory numbers,

e period of authorized use of equipment,
e name and signature of the user,

e signature of the laboratory manager.

» The authorization is issued in two copies. The original is filed in the folder E 01, whereas the
copy is given to the user.

10.5 Equipment locations

All laboratory equipment is located in rooms D1 005 and D1 004. In D1 005 we have the
Coordinate measuring machine, gauge block comparator and some manual equipment. All other
equipment is located in room D1 004. The equipment of the highest metrological level is located
in the microclimatic chamber in room D1 004 (exception is the primary standard — frequency
stabilised laser, which represents the highest metrological level; since environmental condition
limitations are not very strict, it is located outside microclimatic chamber).
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10.6  Maintenance

10.6.1 Maintenance instructions

» The original instructions of manufacturers should be used for the maintenance of the
equipment.

> Service periods are based on the recommendations of manufacturers. Reparations should be
performed only by authorized services.

» Maintenance plans and addresses of authorized services are kept in the folder E 01.

10.6.2 Lists of spare parts

> Lists of spare parts are kept in the folder E 01.

10.7 Calibration

10.7.1 Procedures for calibration of the equipment

> A
[ ]

> A

procedure for the calibration in the laboratory:
all measuring instruments and work standards are calibrated in the laboratory,

calibration should be performed in accordance with calibration procedures (Ch. 12.4) and
work instructions,

calibration reports and certificates should be saved on the LTM server in folders »Z:\4-
Sistem kakovosti\Zapisi\ OPREMA\Evidenca in status opremex,

dates of calibration should be noted on evidence sheets.
procedure for calibration outside the laboratory:

reference standards and other equipment used for assuring traceability of measurements
and calibrations, which can not be calibrated in the laboratory, are calibrated in other
institutions;

the head of the laboratory is responsible for choosing calibration laboratory;

the offers are collected by the quality manager and his deputy in accordance with
procedures in Ch. 11;

the most important criterion for selecting a laboratory is its best calibration capability;
quality manager is responsible for the communication with calibration laboratories;

an order for calibration shall include the form of calibration results, the limits of measuring
uncertainty, the period of calibration and reference to the order price;

quality manager is responsible for the transportation of the equipment. The transport is
organized by the office (on the faculty level) which is co-operating with a forwarding
agency (this agency also organizes the transportation);

suitable package shall be available for all standards and other equipment. Quality manager
deputy is responsible for marking the package with all necessary data for transport
(addresses, instruction for handling);
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¢ when the equipment is returned from calibration, the user (the one who is in charge for it)
shall check if and write a short record if significant changes are detected. The changes are
analyzed by the quality manager and a warranty procedure is initiated if necessary.

10.7.2 Program for performing periodic calibrations

A register of equipment and calibration intervals are written in the folder E 01. Recalibration intervals
are defined by the laboratory manager. Professional judgement is based on the expertise and the
history of measurement instruments and standards. Changes in recalibration intervals are decided and
confirmed by the laboratory manager by entering new interval in the evidence sheets. New entry shall
be confirmed by date and signature. After a new change is confirmed, the quality manager updates
the electronic document »4-Sistem kakovosti/Laboratorijski dnevnik/Plan kalibracij.xIs«.

10.7.3 Analysis of calibration results

Results shall be analysed after each calibration (in LTM or outside) according to the following
procedure:

>
>

the results from the last certificate are compared with the results on previous certificate(s).
calculate factor En, the satisfactory value is less than 1

E _ | rezultat, — rezultat1|

"l Juzeuz |

if the deviations are in limits of specified uncertainty res it is found out that they do not
increase the uncertainty of calibration or measurement for which the equipment is used, the
head of the laboratory approves the use with a signature in the field »Periodic calibration« of
the evidence sheet,

if detected deviations could threaten trust in calibrations pr measurements for which the
equipment is used, the technical commission (head of the laboratory, quality manager and a
user of the equipment) analyses causes for such deviation(s) and checks a possibility that
calibrations, which have already been performed, are not confident. I necessary, such
calibrations are repeated,

if causes cannot be detected by the analysis, the equipment is recalibrated (if possible in other
institution),

a report of the analysis (including all conclusions) is written and save into the folder »4-Sistem
kakovosti\Zapis\OPREMA\Porocila o analizi kalibracij«,

a »history« of equipment in a for of comparison table or graphs is managed for reference
standards (in the folder »7-Ostalo\L TM-delo-izobrazevanja-organizacija-splet-projekti\Baza
kalibracij-narocniki«)

if it is necessary to change calibration values of a standard, it is done by the person responsible
for standards and checked and approved by the head of the laboratory. The record on changing
necessary data including the date and the signature of the head of the laboratory is a part of
the report on the calibration data analysis.
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10.7.4 Intermediate checks

Intermediate checks of reference standards, which are calibrated outside the laboratory, are not
possible (no appropriate equipment is available). Such equipment can only be checked by means of
interlaboratory comparisons. The person performing calibrations with this equipment shall check the
results (if this is possible based on the results from the past) and the head of the laboratory shall be
contacted in the case of suspicion in the correctness of the calibrated value(s). The head of the
laboratory decides whether an extra (intermediate) calibration is necessary.

Intermediate checks of the equipment, which is calibrated in the laboratory, are only performed in
cases of suspicion in the correctness of operation and in cases when greatest amounts of calibrations
are performed with such equipment. Intermediate checks are performed according to the calibration
procedures, but instead of a calibration certificate and hand written check report is made. Regular
intermediate checks for the equipment in the laboratory are not necessary (this statement is based on
the equipment history and on properly defined calibration intervals). The results of intermediate
checks shall be stored in the equipment files (»Z:\4-Sistem kakovosti\Zapisi\ OPREMA\Evidenca in
status opreme«) by the performer(s) of the checks.

10.8 Computer system

10.8.1 Documentation of the computer system

10.8.1.1 Computer system
The computer system consists of PC computers linked in a network.

The users in the network have equal priority and enable:
» data input,
» data manipulation.

The documentation of the computer system is divided into:
» hardware documentation (E 02)
» software documentation (E 03 + original software documentation - commercial)

10.8.1.2 Hardware documentation

Hardware documentation contents:
» all PCs of the computer system,
» network cards,
» printers and plotters,

10.8.1.3 Software documentation

Software documentation contents operating instructions for:
» operation system,

network,

word processor,

data base for control system,

data base for calibration.

YV V V V
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10.9 Defective equipment

10.9.1 Instruction for removing defective equipment from use
If it is detected, that equipment:
» does not work,

> does not work properly or there is a doubt about improper functioning,

gives uncertain results,
has not been properly used (overloaded, damaged),

Y V V

has not been properly maintained or repaired in time,
» has not been calibrated in time
the following actions should be taken:

» portable equipment should be removed from working place and put in the place designated

for defective equipment,

» fixed equipment should be equipped with a warning text »NOT FOR USE« - DEFECTIVE

EQUIPMENT.
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11 SUPPLIES AND SERVICES

11.1 Purchasing and contract service policy

Suppliers of new equipment (measuring equipment, computers, furniture, ...) and subcontractors
(reparations, cleaning, painting, ...) are chosen in accordance with the following criteria:

> ability to fulfill exactly defined requirements,

> ability to deliver a product or to finish a service in the defined time period,
» quality and fast service,

> price.

A priority is given to the suppliers or subcontractors, with which we have had good experiences in
the past, and to those with good reputation (especially suppliers of measuring equipment and
standards).

Evaluation of suppliers and subcontractors is based on offers. The laboratory manager is authorized
and responsible for choosing the best offers.

After we have got all the offers, we build a list of possible suppliers or subcontractors, which contains:
> type of the product or service,
» names and addresses of checked suppliers res. subcontractors,
» names of contact persons.

In the case of purchasing measuring equipment, we require a calibration certificate of an accredited
laboratory. Other equipment (computers, furniture, ...) is inspected by the laboratory staff before
installation (100 % inspection). If a purchased product does not meet the requirements, it is returned
to the supplier and new equipment is required. If the supplier is not able to deliver suitable equipment,
he is deleted from the list of suppliers. Very important criterion for evaluation of suppliers and
performers of services is the period of warranty.

11.2  Suppliers

11.2.1 Procedure for the assessment of suppliers

» Potential suppliers are selected from catalogues of domestic and foreign professional fairs,
from advertisements in professional papers and magazines, by visits of professional stores,
from web pages, Accreditation bodies' information, Euromet database, etc.

» The following three methods are used for the assessment of suppliers:
o reputation of the supplier and experiences with the supplier in the past,
o technical check of the suppliers' products/services at professional fairs,
e inspection and tests of purchased products/services.

» The assessment is performed by:
¢ the laboratory manager,
¢ the quality manager,
e the personnel performing calibrations.
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> The assessment procedure:

e suppliers that are able to supply certain product(s)/service(s) with required characteristics
are selected,

o official offers are required from the selected suppliers,

o potential suppliers are chosen among the selected suppliers on the base of their reputation
and our experiences in the past,

¢ the chosen suppliers are classified by the product/service price(s) and recorded in the list
of approved suppliers.

» The described procedure should be carried out before each purchase and the existing list of
approved suppliers should be considered.

» The list of approved suppliers is filed in the folder »4-Sistem kakovosti\ZapislOPREMA«. It
should contain the following data:

e the type of the product/service,
e names and addresses of the approved suppliers,

11.2.1.1 Special procedure for evaluating performers of external calibrations

The performers of external calibrations can be exclusively European national institutes and the
laboratories accredited by an accreditation body, which is a signatory of multilateral recognition
agreement.

The quality of the external calibration performers is based on the records of calibration analysis (Ch.
10.7.3), which are stored in the folder »4-Sistem kakovosti/Zapisi/Oprema/Porocila o analizi
kalibracij«. The evaluation is performed by using Excel document »Evaluation of the external
calibration performers«, which is stored in the same folder as the calibration analysis.

The most important criteria for the evaluation are the following:
> best calibration capabilities (CMC),
> price,

» terms of performance,

» proper communication.

» transportation possibilities,

> results of performed calibration analyses.

11.3 Documentation

11.3.1 Procedure for drafting, checking and approval of purchasing documents

» The quality manager deputy prepares an order, which contains the following information:

¢ product/service specifications (name, number of pieces, required tolerances, measuring
uncertainty, traceability, service contents, etc.),

referring offer,

date of delivery specified in the offer,

price specified in the offer,

exact address of the laboratory and the name of the responsible person.
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11.4

114.1

The laboratory manager checks and approves the documentation. After that he prepares and
sends an application to the executive committee of the Faculty of mechanical engineering.
The committee checks the financial state of the laboratory and approves res. rejects the
purchase.

After the purchase has been approved, the laboratory manager sends the order to the supplier.
The copy of the order is filed at the accounting department of the Faculty.

Receipt and inspection

Procedure for the receipt and inspection of purchased products

The laboratory manager, the quality manager and the staff performing calibrations are
authorized and responsible for the receipt of the ordered product(s).

The staff performing calibrations is authorized and responsible for inspection and testing of
purchased product(s).

If the product is imported, the legal activities (duty etc.) are carried out by the authorized
person at the Faculty of mechanical engineering.

When the product arrives to the Faculty of mechanical engineering, one of the responsible
staff members (or the person, quoted on the package) is informed by the faculty post office
(the procedure is laid down in the job descriptions of the faculty).

After the receipt an authorized person unpacks the product. The assembly and installation (if
required) are carried out by one or more authorized staff members.

After the installation the product is inspected (tested) by an authorized person according to
the instructions in next chapter. A 100% inspection of product and its components is required.

If the product meets all the requirements specified in the order, it is accepted and the
documentation is signed. In the case of detected defects the supplier is informed immediately.

In a discussion with the supplier it is stated whether the product is defected or a mistake has
been made during the inspection (test). In that case the inspection (test) should be repeated.

In the case of a defect the product is returned to the supplier or a suitable service is required.

After the inspection (test) a report should be written by the person performing the inspection
(test) and checked by the quality manager. The report is filed in the folder »4-Sistem
kakovosti\Zapisi\OPREMA\Porocila o pregledu kupljenih proizvodov in zunanjih storitvah«.

The use of new equipment must be approved by the laboratory manager (signature on the
evidence sheet).
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11.4.2 Inspection instructions for incoming products

» The purchased product should first be unpacked and placed in the working position.

» It should be checked if the package is complete in accordance with the specification of
components included in the package.

» The specifications of the product should be checked by using the documentation (e.g.
measuring range, measuring uncertainty, calibration certificates, proof of traceability, ...)

» The instructions for installation, assembly (if necessary) and use should be collected.

» The product should be assembled. Possible visible damages should be detected during the
assembly. If the product is assembled by the manufacturer, one of the authorized staff
members should supervise the assembly.

» The product should be installed (if necessary) and the correctness of operation according to
the working instructions should be established.

> In the case of measuring or calibration equipment, a calibration with reference standards of
measurement should be performed.

11.5 Service check
11.5.1 Procedure and instructions for checking services

» The following staff members are authorized and responsible for checking services:

e the laboratory manager,

¢ the quality manager,

¢ the quality manager deputy.

» After the service has been completed it is checked in a qualitative (e.g. cleaning, replacement
of windows, electrical installations, computer service...) or in a quantitative (e.g. service of
measuring and calibration equipment, service of the air conditioner,...) way;

e in the case of a qualitative check the suitability of the service is checked according to the
requirements specified in the contract,

e inthe case of a quantitative check a set of measurements is performed (measurements using
standards of measurement, temperature measurements, humidity measurements,...) and the
quality of the service is evaluated by using the measuring results.

» If the service is evaluated as improper or incomplete, the performer is informed and some
corrective actions are required.

» After the service check a report must be written and filed in the folder »4-Sistem

kakovosti\Zapisi\OPREMA\Porocila o pregledu kupljenih proizvodov in zunanjih storitvah«.
If a service of measuring equipment is checked, the report should be also filed in the folder
»4-Sistem  kakovosti\ZapisnOPREMA\Porocila o pregledu kupljenih proizvodov in
zunanjih«.
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11.6  Storage

11.6.1 Procedures for receipt, storage and issue of products, for stock control and for
checking products on stock

Only consumer goods (paper, cleaning fluids, etc.) are on stock in the laboratory. Therefore, no
special procedures are required for receipt, storage, issue and stock control.
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12 PERFORMANCE OF THE WORK

12.1

Review of requests, tenders and contracts

The procedure for performing service (calibration and measurement) is the following:

>

>

the client's request which can be in written or in verbal form can be accepted by the permanent
performers of calibrations, by the quality manager or by the laboratory manager;

the request is responded by performers of calibrations, the quality manager or his deputy with
a written offer contenting quality description of the service, term of performance and the price;
in special cases can the offer be given in verbal form (on client's request, usually for a smaller
extent of work). In the case of complex inquiries, staff should consult with the Head of the
laboratory. The offer is based on the valid price list approved by the laboratory manager.
Before the offer is written, it is checked whether proper equipment, methods, personnel,
instructions and standards or client's specifications are available. The capacities shall be
checked, too;

the client sends us an official order, in which he:
o exactly specifies the contents and the extent of the work,

e specifies the time period for the performance of the work or accepts our suggestion
regarding the time period,

e confirms an agreement with our offer,

¢ specifies special requirements and standards (if necessary),

e if customer’s requirements cannot be fulfilled by using standard methods or written
standards, because they are inappropriate or out-of-date, he has to be informed.

the order is filled in accordance with the procedure in Ch. 12.2; the order (original) stays in
the LTM until sending it to the accounting department of the faculty together with the invoice,
where is being archived.

in the case of insufficient capacities, a subcontractor is involved in accordance with the policy
in Ch. 14.1;

the work is performed in accordance with the procedure in Ch. 15 and the invoice is sent to
the client;

if deviations from the agreed procedure appear during the performance of work, the client
shall be informed and shall agree (written or verbal agreement) with the changes. Deviation(s)
shall be recorded and records shall be stored among the order records.

If a calibration is ordered, we should be aware that we are accredited for the specific type of
calibration. When we perform calibrations we are not accredited for, we should issue no certificate
with the logotype of the accreditation services.

If ordered work has already been performed in the past, we should use the same working methods. If
certain work is accepted for the first time, we should precisely check our capacities and abilities.

The following persons are authorized and responsible for the acceptance of new work:

>
>
>

laboratory manager,
quality manager,
quality manager deputy.
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Contracted services are performed on the faculty level in research and education fields, from 2022
also in the field of accredited activity.

The contract for accredited services that we conclude with our clients must contain the following
information:

> ldentification of the client: Indication of laboratory data (name, address, contact details) and
client data (name, address, contact details).

» Subject of the contract: Clear definition of the accredited services that the laboratory will
provide to the client (detailed description of the services, possible limitations, special
requirements, etc.).

» Price list and payment terms: Determination of service prices, payment method (e.g., monthly,
annually) and payment terms.

» Timeframe: Determination of the timeframe for the providing of the services (date for the start
and end of services) and the term of the contract.

» Responsibility and limits: Clearly define the laboratory's responsibility for the quality of
services, possible errors or delays.

» Confidentiality and data protection: The contract must contain statements about
confidentiality and data protection.

» Contract termination: Definition of the terms of the contract, including the possibility of
termination by either party and possible sanctions for breach of contractual obligations.

» General: Include general terms such as conflict resolution and possible annex to the contract.

The quality management representative prepares a draft contract according to the requirements and
needs of the client. When the draft contract is ready, it is submitted to the client or his quality
representative for review. The client then checks whether the draft contract meets their requirements
and whether all the necessary data is included. Once the draft contract has been reviewed and
approved by all parties, the contract is prepared for signature.

12.2  Performing the work
The following procedure is used for planning the work:

> After the acceptance of the measure, the employee in LTM enters the data in the laboratory
diary that is kept on the server in folder »2-Laboratorijski dnevnik«.

» We should check whether we are authorized and qualified to perform the work.
» Each order should be analyzed in order to find out:

o if all requirements regarding the work are clear,

o if necessary standards, guidelines and work instructions are available,

o if the client agrees with using non-standard procedures in the case of absence of standard
procedures.

» Necessary work should be specified in detail before beginning of work.
» We should check the availability of sufficient, suitable equipment.
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» The work should be assigned to the best qualified person(s). If more persons should be
involved, we should appoint a team leader. The decision about subcontracting work is taken
in accordance with the Ch. 14.

> Every calibration is filled using the program »Kalibracija«. Instructions for filling data is in
folder »2-Laboratorijski dnevnik«.

» After the calibration first page of the calibration certificate is created by option »Kalibracija
meril« and saved as pdf (filename and location are defined in Ch. 5).

» Following pages of the certificate are created from calibration results (as defined in
corresponding SOP) and afterwards transformed to pdf, merged to the file with firs page and
saved.

> If a certificate contains results of accredited and non-accreditation activities, the difference
between these two types of results shell be clearly distinguished. Accreditation mark (SA
mark) can be used on such certificates only in case when at least 50 % results are accredited.
The mark shall be used together with a note about non-accredited activities. Results marked
with # refer to non-accredited activity.

» Normally, no conformity statements and recommendations are written in calibration
certificates. If a client explicitly requires such statement or recommendation, his written
request shall be filed following the instructions for external correspondence (15.1). When
stating conformity, measurement uncertainty shall be considered.

> In case, when giving opinions and interpretation related to the compliance of the measuring
instrument with a standard, the identified deviation including measurement uncertainty must
be within the boundaries of acceptance set by the standard. The head of the laboratory is
authorized and responsible for giving opinions and interpretations. He formulises opinions
and interpretations based on the calibration results together with the person authorized for
performing relevant activities. All the documents have to be archived appropriatelly.

> If calibrated instrument should be adjusted (it is showing wrong value in the zero/reference
point), the adjustment value (correction) shall be written in the calibration certificate under
section »Status of instrument before calibration« (e. g. »The instrument had to be adjusted
before calibration. Bias in zero point before calibration: O = -2 pm«).

> Certificate is digitally signed by the performer of calibration and put in the folder »1-
Dokumenti v podpisu«. The laboratory manager, who is regularly checking this folder,
approves the certificate with electronic signature and moves it into the folder of the
corresponding performer of calibration. The performer of calibration shall move the file
(certificate) into the folder where raw version was created. By doing this, a certificate in
electronic form is completed.

» All records of calibration are treated as defined in Ch. 6.2.

12.3  Policy regarding design and development activities

New methods or procedures are developed when no standard procedures res. methods are available
and when a client is not able to provide us with his own or already used methods and procedures.

A new measuring procedure (method) must assure a correct result of a calibration.

We should get an agreement from the client before using a new non-standard procedure or method.
If the client has any objections, the new procedure should not be used.
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New methods and procedures are designed and developed by the staff performing calibrations and by the
staff developing new measuring methods and devices. A new procedure or method should be approved by
the laboratory manager or by the quality manager before use.

12.4  Calibration procedures

The list of the available calibration procedures is in the folder Spiski (see Ch. 5.1).

12.5 Validation of the software used for calibration
Entire software used for calibration must be validated using the following procedure:

> values calculated by the software are compared with the manually calculated values. Manual
calculation is based on the values given by the measuring device (e.g. read from the display)
for the smallest, middle and the greatest measuring value.

> the calibration procedure must be followed precisely when calculating manual values,

Y

proper validation method is created for every calibration procedure,

» procedure, calculations and the results of the validation for every calibration procedure are
archived,

» the revision numbers of validated software must be kept in the records.

12.6  Quality control of performed work
Quality manager and his deputy are responsible for the quality control of the performed work.
The control is performed in the following way:
> results in calibration certificates are checked,
» performance of work is checked during internal audits,
> client's responds are checked (complaints and remarks),
» best measurement capabilities of calibration procedures are regularly checked by:
e intercomparisons on national and international level,
o research in the field of equipment, procedures and environmental influences,

» accredited calibration procedures are checked by expert assessors of accreditation bodies
(evaluation of measuring uncertainty, suitability of the procedures, performance of
calibrations, calibration certificates, environmental conditions).

12.6.1 Intercomparisons

Intercomparisons are the most important parameter of detecting quality of performed measurements
and calibrations. Therefore the laboratory is participating at all intercomparisons organized by
national accreditation body, European accreditation or EURAMET. The aim of the laboratory is also
to take part in other bilateral or multilateral intercomparison schemes in the limits of its financial
possibilities and to organize and conduct such intercomparisons in the frame of research projects.

Head of the LTM writes a plan of intercomparisons. In 4-years period LTM will participate in at least
one intercomparison in every subgroup from the accreditation scope (4.1.x and 4.2). The plan is stored
in the folder »4-Sistem kakovosti\Zapisi\Interkomparacije«.
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Acceptance of our results in intercomparisons is determined by following acceptance criteria:
- for Euramet intercomparison, criteria for acceptance of results are set by the pilot laboratory;
- for other intercomparisons, Ey is calculated, the result is acceptable when E, <1.

After the analysis of intercomparison results report is written and saved in the folder for quality
system records.

12.7 Work instructions

12.7.1 List of available work instructions
A list of available work instructions is in the folder Spiski (see Ch. 5.1).

12.7.2 Documentation

Work instructions are stored in the folder »Work instructions«, which is located in the calibration
room (room D1 004 - Microclimatic chamber) and in folder »4-Sistem kakovosti/Delovna navodila«.

12.8  Security

12.8.1 Protection against unauthorized entering the measuring rooms
The procedure is specified in the Ch. 9.

12.8.2 Instructions on how to act in the case of emergency
In the case of natural accidents and fire the following instructions should be taken into consideration:

e A fire extinguisher HL-3 for extinguishing all kinds of fire (types B, C and E) should be
used in the case of fire breaking out (e.g. caused by electricity or inflammable fluids). One
extinguisher is located in each laboratory room. The extinguishers should be checked
periodically - each year (the maintenance service of the Faculty is responsible for periodic
checks).

e The person detecting fire or other accident should immediately inform the Faculty
management and the maintenance service (phone numbers are in the internal phonebook).
After that he (she) should try to help in the accident.

e [ffireisto strong and/or if people are hurt, we should immediately call a fire brigade (phone
No. 112) and/or rescue service (phone No. 112).

¢ In the case of lightning hit and/or power failure, which can lead to breakdown or failure of
devices measuring over a long period of time (especially when nobody is present in the
laboratory), we use UPS (uninterruptable power supply).

e Falls or slips, which were caused by wet or slippery floor, laid electric cables and other
reasons, are prevented by keeping working surfaces tidy / obstacle free, with immediate
action in the case of fluid spills (wiping), as well as sufficient care and attention at work.

12.8.3 Instructions for the use of personal safety equipment

12.8.3.1 Protecting clothes

In air-conditioned rooms we should wear clothes, suitable for laboratory and not for the outside
conditions.
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The following protecting means enable safety use of the equipment:
e protecting coats (white colour),
e protecting cotton gloves (white colour),
e protecting plastic gloves.

12.8.3.2 Additional safety measures
The following safety guidelines should be concerned when working with the equipment:

» Proper lifts and transportation means should be used for transportation in order to enable safe
and effective work.

> Illlumination of measuring rooms should fulfil the requirements in the chapter 9 - Facilities.

> After the work all tools, instruments and auxiliaries used should be cleaned (oiled, if
necessary) and put into their places.

» A device LAMBRECHT, type TH-252 with monthly print -out for continuing registration of
important physical values (temperature, air pressure, humidity) is placed in the measuring
room.

12.9 Objects of calibration

12.9.1 Procedures for receipt, storage and issue of calibration objects

Obijects of calibration should be checked at the time of receipt:
e identification numbers on items must be the same as those on the order,
e number of items must be the same as the specified number on the order,

o all detected damages must be registered using the form »Obr 04-Zapis 0 neustreznosti
merila.doc« in the folder »Obrazci« (see Ch. 5.1).

e the documentation must be complete.

In the case of a doubt about the suitability of the calibration object/sample or if the object/sample
doesn’t comply with the enclosed description, we must consult the client before continuing and record
or properly document the results of this consultation. If the client requires the calibration of the
object/sample anyway and recognizes its deviation from the specified conditions, the certificate must
indicate, which results might have been affected by the deviation. In addition, we provide customer’s
information about the influences on the validity of results in the certificate.

Reception of the objects is recorded using a software program »Kalibracija«, using an option
»Sprejem meril« (reception of the measure). Instructions for using the software are in the folder
»Racunalniska programska oprema — E 03«.

Thereby generated record »Prevzem merilnega orodja« is saved in electronic form, as defined in Ch.
5.1.
12.9.2 ldentification system for calibration objects

Each calibration/test object is recorded into the Excel document »2-Laboratorijski dnevnik« and
stored in the packaging until the start of the calibration.
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12.9.3

Handling of calibration objects

The following instructions regarding handling of items should be followed:

>

>

Objects of calibration should be handled in such a way, that their characteristics are not
changed during the calibration. The changes of characteristics can be caused by mechanical
damages, overloading, corrosion, contamination etc.

If objects are damaged, lost etc. during the calibration, the client should be informed
immediately and a protocol about damage should be written.

The following instructions regarding disposal of objects of calibration should be followed:

Y

12.9.5

Objects should be properly packed and protected in the case of sending by mail.
Proper transportation means should be chosen.
All mails and personal receipts of calibrated objects should be registered.

Procedures for storing objects of calibration

After the receipt and identification objects of calibration should be cleaned and put on a
special place designated for objects that are not yet calibrated (in the room D1 005).

If the calibration is not performed on the day it was received, objects should be properly
protected against the environment influences. If the objects have been in an original package,
we do not unpack them. If the objects have not been properly packed, we should oil them with
special oil and put into cardboard boxes.

We should handle the objects with special care during packing and classifying in order to
avoid mechanical damages. Objects should be packed separately.

A calibration procedure can be started after the temperature of the object has reached the
reference value (20 °C). No chemical methods (fluid nitrogen bath, etc.) are allowed for
cooling objects of calibration and no intensive heating is allowed for warming up objects of
calibration. Intensive cooling and heating can cause permanent deformations.

Work instructions should be followed precisely during calibration.
We should take care that the work conditions are within the prescribed limits.

After calibration, objects should be oiled again (if appropriate) and packed in order to avoid
mechanical damages.

Calibrated items are put on the designated place (in the room D 005).

Objects of calibration can be handled only by authorized staff members (laboratory manager,
quality manager, staff performing calibrations). Other persons are not allowed to touch the
objects.

Procedures for delivering objects of calibration

At handing over/delivery following rules apply:

>

>

when delivering by mail objects have to be properly packed in order to avoid mechanical
damages,

when delivering by mail both the letter (form) »Obr 13-Spremni dopis za posiljanje
meril.doc, stored in the folder Obrazci (see Ch. 5.1), and the list of the objects (Prevzem
merilnega orodja) are to be included. If not all objects from the list are send, all redundant are
to be strike through.
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» when objects are handed over to the client, he/she confirms a completeness of the list of the

>

objects with a signature on the list. The signed list is kept for the time of complaint, as stated
on the list.

all mail delivery must be registered.

12.10 Software for calibration

12.10.1 Procedure for maintaining and up-dating software for calibrations

>

Y

software for calibrations can be:
¢ bought with a measuring device,
e made in the laboratory;
the list of software is kept in the folder »Computer software — E 03;
instruction for use of software are kept in the folder »Computer software — E 03«;

all software used for calibrations shall be validated before first use in accordance with the
policy in Ch. 12.5. Records of validations are kept in the folder »Validacija programske
opreme za kalibracije«;

original of a valid software version (floppy disc, CD or other medium) is stored in the
microclimatic chamber in D1 004, except for the CMM, which is kept near the device;

the user uses a copy of original software;
quality manager is responsible for managing lists of software;

software is up-dated (a new version of commercial software is purchased or self-developed
software is changed) in a case, when a user detects that the old version is not suitable any
more (because equipment is renewed or calibration demands change);

the head of the laboratory decides to change or up-date of software after an initiation of user
or after a distributor has informed us about issuing a new version.

12.10.2 Procedure for filing changed (old) versions of calibration software

>

A\

an obsolete version of software, which was replaced with a new one, is filed in the archive of
documentation (case F in the room D1 004);

software carrier (floppy disc, CD, ...) shall be marked with a yellow label »Invalid version;
the obsolete version shall be stored for five years after the last use;
quality manager is responsible for filing obsolete version.
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13 CALIBRATION ON SITE

13.1  Quality policy

Quality policy for all calibrations on site is equal to the policy for in the laboratory. Appropriate
procedures must be established for all calibrations on site. These procedures should include all
specific instructions for calibration on site. Measuring uncertainty should be evaluated concerning
conditions of calibration on site. Therefore, special attention is paid to measurement and records of
calibration conditions. Responsible and authorized personnel for calibration on site are the same as
for calibration in the laboratory. The personnel must be precisely informed about the regulations
stated in this document. No hired personnel or subcontractors are involved in calibration on site.
Quality manager includes the review of calibration on site in regular audits of the quality system.
Client who orders calibration on site has the same rights and possibilities (e.g. possibility of
complaint, presence at calibration) as the one who orders calibration in our laboratory.

The laboratory manager is personally responsible for the insurance of the personnel and the
equipment during the period of transport and calibration on site.

Quality policy was defined by the laboratory manager and approved by the dean of the Faculty of
Mechanical Engineering. Signed original is in Z 09.

13.2  Organization

13.2.1 Organization scheme

There is no special scheme for calibration on site. Calibrations are performed by the personnel from
the department »Measurement and calibrations«.

13.2.2 Personnel

The personnel involved in calibration on site have the same authority, duties and responsibility as for
calibration in the laboratory. Requirements for the personnel performing calibration on site are the
same as for personnel performing calibrations in the laboratory.

13.2.3 Equipment

For calibrations on site we use the same equipment (also standards) as for calibrations in the
laboratory. The equipment should always be transported in proper packages for the protection against
damages. No special requirements for transportation means or conditions are necessary. Equipment
used for calibration on site is marked in the equipment list in the document »Plan kalibracij«.

When measuring equipment is used outside the laboratory, it shall be recorded in the Excel document
»lznos merilne opreme iz laboratorija.xls«. The document is stored in the folder »Laboratorijski
dnevnik«. Each entry shall contain exit dates and condition of the measuring equipment after the
return.

13.2.4 Procedures

SOP's including specific instructions for calibration on site are used. General procedures and
instructions for planning, performing and activities after calibration on site are defined in chapters
13.3,13.4 and 13.5.
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13.3  Planning of calibration

» When an official order is received, the client is asked for the following data:

o data about the equipment to be calibrated and the drawings of the equipment if necessary
for making special fixtures etc.,

¢ the most appropriate term of calibration according to the stability of the conditions in the
room, where calibration will be performed,

o possibilities for accessing place of calibration (access by car and transport of equipment),

o if device to be calibrated/inspected requires specially educated operator (e.g. coordinate
measuring machines with different software), the client should make an operator available
for the time of calibration.

> If necessary, it is agreed with the client about the machining of special fixtures (at his or at
our place) and about additional expenses for these fixtures.

» Term of calibration is planned and agreed with the client.

» Person, who received an order (authorized and responsible persons for receiving orders are
the same as for calibrations in the laboratory), informs the head of the laboratory about the
planned calibration.

» The head of the laboratory (or the deputy in his absence) defines the person (s) who will
perform the calibration and approves all necessary costs (travel costs, insurance, additional
costs for performing work, hotel, etc.).

> Before the calibration the client is required to send written and approved order stating the
equipment to be calibrated.

» Person who will perform the calibration must enter the list of necessary equipment that will
be taken out of the laboratory in the Excel document »lznos merilne opreme iz
laboratorija.xls«, which is stored in folder »Laboratorijski dnevnik.

> Before leaving the laboratory the equipment should be checked and protected against possible
damages by the person who will perform the calibration. The head of the laboratory arranges
proper insurance for the equipment.

13.4 Performance of calibration

» Performer(s) of calibration must bring an official document (travel order) and his
identification document with him.

» Performer(s) should know the contact person of the client who will arrange documents for
bringing the equipment in and out of client's premises.

» Before performing calibration the performer should check the equipment to be calibrated and
auxiliary equipment together with the responsible person of the client in order to detect
existing defects, damages or malfunction.

» The performer fills the form »Obr 07-Zapisnik o stanju merilne opreme pri kalibr. na
terenu.doc« about the condition of the equipment.

» The equipment that is not in proper condition is not calibrated.

» The performer of calibration checks the room and writes the conditions into the calibration

record. During the calibration temperature and other important conditions should be measured
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and recorded (at least before and after the calibration). Therefore, calibrated sensors should
be brought on site (if it is calibrated with laser interferometer, included sensors are used, in
other cases temperature is measured using system TEMP 14).

Calibration is performed in accordance with the calibration procedure, which should be
available to the performer on site.

Before the calibration the equipment (instruments, standards) used for calibration should be
thermally stabilized. The time and the manner of stabilization depend on the equipment used
and are described in calibration procedures that describe calibration on site.

If special operator (client's personnel) should operate the calibrated device, detailed
information about measurement strategy (measuring points - positions, measurement force,
number of repeated measurements in measurement positions, contents of measurement
protocol, ...) should be provided to him by the performer of calibration.

During the calibration the conditions should be observed on their stability and deviations. The
performer should tell the personnel of the client not to open doors or windows unless it is
really necessary and the number of persons in the room should be as low as possible. The
attention should be paid to the transportation means (if calibration is performed in production
room) which should be avoided in the surrounding of calibrated device.

Calibration record should be written during calibration using appropriate forms.

After the calibration equipment should be packed and the number of pieces should be checked
according to the list of equipment.

The condition of calibrated equipment is checked again together with the authorized person
of the client and the record is signed by both persons.

Calibration certificate is not written on site. It is written after the calibration in the laboratory
following common procedure for writing calibration certificates.

Activities after calibration

After a calibration the equipment should immediately be returned to the laboratory even if the
performer returns very late (in no case it should be carried home or let in a car).

The performer of calibration is personally responsible for the equipment that was not returned
immediately.

When the equipment is returned to the laboratory, the performer should check completeness
according to the list. After that the equipment should be properly protected (oiled, packed etc.)
and placed back to its usual place. Date of return and the status of the measuring equipment
must be entered in Excel document »1znos merilne opreme iz laboratorija.xls«.

Calibration after returning is not foreseen (because of the nature of the equipment used on site
it is not necessary). However, it can be suggested by the performer of the calibration if he
thinks it is necessary because of special reasons (it was drooped or hit, ...).

The performer of the calibration completes the order (all necessary documents are written and
objects of calibration are recorded in accordance with the ordinary rule for calibration in the
laboratory) and writes a calibration certificate, which is then sent to the client. In the
calibration certificate has to be stated, that the calibration was carried out on site, location has
to be stated.
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13.6  Audit and review

13.6.1 Audit of performance of calibration on site

Quality of calibrations on site is audited once a year by the head of the laboratory. The audit is not
included in the annual plan, but the most convenient calibration is chosen regarding to received
orders. The report on external audit is included in the annual internal audit report. The report written
using the form »Obr 09-Porocilo o interni presoji.doc« in the folder Obrazci (see Ch. 5.1). Report is
saved as *.pdf and digitally signed.

13.6.2 Management review

Calibrations on site are treated by management review in the same way as the calibrations performed
in the laboratory. We should evaluate conformity of the performance with written procedures and
policy, and adequacy of the procedures in respect with experiences and remarks of the performers of
calibrations.
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14 SUBCONTRACTING

14.1 Policy regarding subcontracting

Calibrations are subcontracted only in a case of equipment defect that cannot be repaired in a proper
time period (calibration schedule cannot be followed).

Subcontractors must be accredited.
Calibrations can be subcontracted only in agreement with clients (written and signed agreement).

Only the original report (certificate) issued by the subcontractor is allowed to be given to the client.
The results of the subcontractor are not allowed to be used for issuing our own certificate(s).

14.2  Procedure for subcontracting calibrations

» The laboratory manager decides whether subcontracting calibration is necessary and chooses
a subcontractor. Only accredited subcontractors can be chosen.

» The laboratory manager calls the subcontractor and makes sure that the subcontractor has
sufficient free capacities available and that he is capable of performing the calibrations in the
defined time.

» The quality manager gets the client's written agreement with subcontracted calibrations.

» The laboratory manager prepares a contract in which he exactly defines the price of the
calibration, the time for completing the calibration, required measuring uncertainty and the
contents of the calibration report. The contract is checked by the legal service of the Faculty
of mechanical engineering.

» The objects of calibration should be properly marked and sent to the subcontractor together
with necessary documentation.

» After the calibration has been completed, we go to the subcontractor to get the objects, the
calibration reports, and the documentation (we never use mail service to get these items).

» The client gets the original report/certificate issued by the subcontractor.

» The calibration reports written by subcontractors should be filed (Z 06). The subcontractor is
required to give us entire documentation of the calibration (including calculation, notes etc.).

» The following procedure is the same as by usual calibrations.

14.3 List of accredited subcontractors

The list of accredited subcontractors is in Z 06.

14.4  List of subcontracted calibrations
The register of subcontracted calibrations is in Z 06.
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15 COOPERATION WITH CLIENTS

15.1  Visits in the laboratory and communication with clients
» The client should get the opportunity to:
¢ enter the laboratory and control the calibrations,

e get the data about the conditions, methods and results (including calculations) of the
calibrations performed for them,

e communicate with the staff performing calibrations and with the responsible staff
(explanations etc.).

e access to the operating conditions (LTM web page).

» Electronic correspondence with clients is saved in its original format right after receiving or
sending an e-mail. Received and sent e-mails are stored in Outlook in the laboratory e-mail
account Itm@um.si. Only correspondence, which influences quality of performed calibration
(offers, explanations, complaints...) are stored, all unimportant mails are deleted promptly.
Correspondence is archived for 2 years.

> Clients can get copies only upon written request. Copies are sent by registered mail to get
client's receipt.

» The laboratory manager, the quality manager, and the staff performing calibrations are
authorized and responsible for the communications with clients.

» The staff should introduce itself before each communication with a client.

» The client should get the name of the person to whom he (she) can mail the post or send a fax
(orders, documentation, requirements, complaints, etc.).

» Clients should be informed about the changes of the address, phone number, fax number, etc.

» When communicating with clients we should consider their requirements, wishes, and
suggestions. However, some limitations regarding our quality policy, work plans etc. should
be respected.

15.2 Evaluation of client's satisfaction

Questionnaires about satisfaction with the performed service (calibration) are sent to the clients once
a year. Survey can be done per post or online. The questionnaires of the client’s satisfaction with the
completed service (form »Obr 24 or online questionnaire«) are sent or delivered to all subscribers of
our services in the past year. Questionnaires are sent together with franked envelope which is
addressed to the quality management. Online questionnaires are send to customer e-mail addresses
(customer base).

The quality manager analyses collected answers and presents them at the management review.


mailto:ltm@um.si
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16 COMPLAINTS

16.1

Procedure for dealing with complaints

» A person receiving a complaint should note the following data:

¢ the name and the address of the client and the name of the contact person,

e date,

service to which the complaint is referring,

date of performance of the service,

contents of the complaint.
The noted data are given to the quality manager.

The quality manager enters a report about the complaint/announcement in the Excel document
»Register pritozb« and informs the laboratory manager.

The laboratory manager should be informed about the complaint on the day it was received.
In his absence all necessary actions are taken by the quality manager.

The laboratory manager sends a written confirmation of receiving the complaint/appeal
containing a short description of the complaint to the customer.

The laboratory manager analyses the complaint in cooperation with the quality manager and
the person performing the service, and defines a procedure for handling it. The analysis and
the procedure for handling the complaint should be added to the report about the complaint.

The quality manager calls the client and explains him the decision of the laboratory
management regarding the complaint.

If it is necessary to repeat or complete the service, it is done on our own expenses (including
expenses of transport, mail, etc.) in the time period agreed with the client.

The expenses regarding a complaint should be precisely specified and included into the report
about the complaint.

The report about a complaint is sent to:
o the client,

e the laboratory manager,

e the quality manager,

¢ the documentation file of the laboratory (recorts about a complaints are stored in the folder
»Z:\2-Laboratorijski dnevnik\Register pritozb«).

If a quality system deficiency is detected during the analysis of a complaint, a corrective action
should be taken immediately.
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16.2 Instructions for keeping the register of complaints

The register of complaints (»Z:\2-Laboratorijski dnevnik\Register pritozb«) is maintained by the
quality manager. The following information should be included in the register for each complaint:

>

YV V.V V V V V VYV V

name and address of the client,

date of the complaint,

service the complaint is referred to,

date of the service completion,

all correspondence with client,

report about the complaint,

analysis of the complaint,

decision whether the service should be redone,
detected quality system deficiency,

corrective actions.
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17 COOPERATION WITH ACCREDITATION BODIES, CALIBRATION

INSTITUTIONS AND AUTHORITIES

Procedure for cooperation with accreditation bodies applies also for cooperation with authorities in
the field of metrology (e.q. MIRS):

>
>
>

responsible person: laboratory manager,

contact person: quality manager and laboratory manager,

documentation sent to the accreditation body:

e quality manual,

e calibration procedures (SOP).

documentation available to the accreditation body during assessment or surveillance visit:

e entire laboratory documentation, records, etc. without exceptions,

access to the spaces and equipment:

¢ unlimited access, accompanied by at least one member of the permanent laboratory staff,
availability of information about the laboratory to the accreditation body:

e laboratory management will sent to the accreditation body all the required information
necessary for the maintenance of accreditation (questionnaires, telephone information, ...),

arrangements of assessments and surveillance visits:

o dates of visits will be agreed concerning the possibilities of the laboratory and the
accreditation body.

LTM actively cooperates with other calibration laboratories and inspection bodies concerning
intercomparisons (see ch. 12.6.1), with standardization organisations (SIST) and authorities from the
field of metrology in the process of preparing metrology standards. Head of the laboratory is
responsible for that.
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18 SCOPE OF ACCREDITATION ACCORDING TO ISO 17025:2017

Scope of accreditation is on the SA web page:
http://www.slo-akreditacija.si/acreditation/univerza-v-mariboru-fakulteta-za-strojnistvo-2/

Valid annex to the LK - 003 Accreditation Certificate is in Annex 1.


http://www.slo-akreditacija.si/acreditation/univerza-v-mariboru-fakulteta-za-strojnistvo-2/
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ANNEX 1:

‘ SLOVENSKA
AKREDITACUA

Reg. &t. / Ref. No.: 3150-0003/10-0014
Velia od / Valid as of. 23. marec 2023
Zamenjuje izdajo, veljavno od dne / Replaces the Annex vaiid as of. 10. maj 2022

Akrediacija je veljavna do preklica. Velavnost je mogote preverili na spletni strand SA, waw slo-akreditacija si.
This secrecitation shall remtain in force wunth withavraw, (nformation on current status is available al the SA websits, www.slo-skreditacia, si

PRILOGA K AKREDITACIJSKI LISTINI
Annex to Accreditation Certificate

LK-003

1 AKREDITIRANI ORGAN / Accredited body

UNIVERZA V MARIBORU, FAKULTETA ZA STROJNISTVO
Smetanova ulica 17, 2000 Maribor

2 ZAHTEVE ZA USPOSOBLJENOST / Competence Requirements

SIST EN ISO/IEC 17025:2017

3 OBSEG AKREDITACIJE ! Scope of accreditation

V ckviru te akreditacijiske listine Slovenska akreditacija priznava akreditiranemu organu usposobljenost
za opravijanje naslednijih dejavnosti: / SA hereby recognizes the accredited body as being competent to
peifarm the following activities:

3.1 Skrajdan opis obsega akreditacije / Brief description of the scope

Kalibriranje na naslednjih podrogjih in nastetih pod-podrogjin / Calibration in the following fields and the
specified sub-fields:

o Dimenzionaine veli¢ine / Dimensional Quantities:
«» Dolzina / Length: konéna merila doiZine, &rtna merila, instrumenti za merienje doizine, konéna
merila premera, koordinatne merilne naprave / End gauges, Line scales, Length instruments,
Diameter gauges, Co-ordinate measuring machines,

s Oblika / Form: merila ravnosti / Flalness gauges,

OB05-32 % zdaja / Revision: 8 Stran | Page- 118
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Py tooga k ak;:rdkt,lsuc;:h listini LK-003
p 5 Velja od/ Valhid as of | 23, marec 2023
4 SLOVENSKA Zamenjuje izdajo, velavne od dne ! Replaces the Annex valid as of | 10. maj 2022
‘ MRMACUA Akreditacija je vejavna do preklica. Velavnost prevesiti na

This aceraditation shall remain in force unt) withdrawn. | Wy slo-akreditacija. si
information on curent stalus avalishlie at |

= Navojne veliCine / Thread quantities: navojni tmi, navojni obrogl / thread plugs - plain, thread
rings = plain;

« Kot/ Angle: merila kota, merilniki nagiba / Angle gauges, Clinometers;

» Lasersko sevanje / Laser radiation: frekvenéno stabilizirani laserji / Frequency sfabilized lasers.

©B05-25 # lzdaja / Revision. 8 Stran / Page: 218
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Priloga k akreditaciski listing

N

SLOVENSKA
AKREDITACUA

Annex to Accreditation Ceriificats

LK-003

Velja od / Veld as of | 23, marac 2023
Zamenivie izdaje, veljana od dne / Replaces the Annex valid as of | 10, maj 2022

Akreditacija je veliavna do preklica. Velavnost preverili na
This accredilation shall remain in force until withdrawrt, | waww.sho-akreditacia sl
Information on current status avalabie at

3.2 Podroben opis obsega akreditacije / Detailed scope of accreditation

3.2.1 Laboratorlj za tehnolodke meritve, Smetanova ulica 17, 2000 Maribor

Tabela / Table 1 - Kalibracije v laboratariju / In-ab calibrations

&L | Merjena velidina, Obmotje (merjone Kallbracijska in meriina = Tlp kallbracljsks motode {opcija)
No. | (podipodrotie, oz meriini | veligine) ali zmoglijivost (CMC) Izrazena |- Kallbracljski postopek
Instrumenti injall obmodje | Omejitve, pogoji, vplivne | kot raziirjena negotovost.” |- Merlinl instrumentl {opcija)™
(morjene veliine). veligine.* Caliaration and messursment | - Opombe
Moasured quantity, Rangs fof measured Capability (CMC} Expressed as | * 1400 of cafibralion mefhod (opsian).
{sub-jfieid, andior quantily) o an Expandsd Unceriainly,* - infernai Galibralion =
instrumants, endior rsnge (of | Limilations, conditions, - Moasuring rstruments (option)
quantity). influence quantity. ~** - Remarks
DIMENZIONALNE VELICINE | Dimensional Quantities
Dotzina / Length (L)
| ¢ ~merena dolzina s measured iongth
Konéna merila dolzine / £nd gauges
Mejna vzporedna dolkinska - Inerna postopka / Infama!
marila - meriing kladica wrocedures SOP 4, SOP 16
: Gauge blocks
i {0.5 dovto 100) mm - - Jexiene meriine Kadice ! Steel
J(35 am) +(0,5.10° L F 30P S
2. {100 delio 1000) mm q06. (¢ - Jexiane merilng kiadice ! Steel
(70 nm}f +(0,4-10°-L) Hisrharitgen
3 {0.5 da'ta 100) mm fen m 106 - Keramitne merine kladice / Ceramic
/(50 amy® +(0,55 10 . LY SOP 4
4. {0.5 doto 100} mm 7 - Meriing kladice iz karbidne trdine /
J(50 nmP +(0,8-10°° LY oy et SEoe
4
Slopnitssets merils - Intemi postopek | intermal procedue
Step gauges SOP 40
Cebelinska merila - Interni postopek /| Infemal procedure
Thickness gauges SOP 29
6.7 (0 doito 100) mm 03ume18-10°-L
7. (100 dedto 1000) mm 21pym+33 10 L
Zewvna meriis - lntema postopka ! Intevmal
Gap gauges e procedurss SOP 20, SOP 31 :
8. (0 detto 100) mm 06pm+08 10° L
[ 9. (100 doito 1000) mm 21pm+33-10° L
Crina merila / Line scales
Topa crina merila « Intemi postopek / Intamal procedure
Rufers SoP 21
L (9 duoii 800 {90 nmy +{11-10° .LF
1, 3 (0 doito 3000} mm 1,8 pm + 2,1-40%-L
Tratna marila - Interni postopek / nfemal procedure
Tape measuwes S0P 23
12, (0 do'to 200) m 10pm + 12,5:10% L
70 mreie - interni postopsk / infemal procedire
20 grids S0P 38
Laborstory za tehnolodke merltve, Smetancva ulica 17, 2000 Maribor >
QB05-32 » izdsja / Rewision: & Stean ! Page-3/8
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Priloga ¥ akraditacisk sstini |
Annex to Accrecitation Certifcate | —K-003

‘ Valja od / Valid as of | 23. marec 2023
SLOVENSKA Zamenjuje 2dajo. veljavno od dne | Replsces the Annex valid as of | 10. maj 2022
‘ AKREDITACUA Akreditacya jo veljavna do preklica. Veljavnost prevertl na
This accreditation shall ramain in force unti walfdrawm. | wawv.slo-akraditacka si
Infannation on cuyren! Stafus availabie at

8t. | Meriena veliding, Obmodje (merie Kalibracijska in meril - Tip kalibraciiske metode {opciia)

No, |(podjpodrotie, oz. merilnl | velitine) ali = mumt&cjw:.ma ~ Kalibracijeki postopek
Instrumenti Inall obmotje | Omejitvs, pogeji, viplivne | kot rezdisjona negotovest.” |- Meriini instrumenti {opcija)™
(merjene veiltine). velitine.”* Csifbirstion and measurement |~ Opombe
Moasursd quantly, Renge jof messured’ Capability (CIMC) Expressed as -demﬂbmm(mm)
(sub-Jfieid, sndior quentity)or an Expandsd Uncertainty.* Intarnel calibration procsdure A
inglruments, endfor renge (of | Limitations, conditions, Mnmmm {option)
measured quantly). influence quantity. ™

i w,,m 200 mm V(0,32 i’ +(4,2.10°°xF 4 (1610 ) zax o8

Q.32 pmf +(107° xF +(1610°y)* zay-os

Instrumenti za merjenje delZine / Langth mslruments

Naprave za kalibracijo - Intemni postopek / infemal procadwe
mejnih vzporednih S0P 2
dalZmsiih meril
Gauga block comparators .
4 (0 doito 100) mm 20nm + 0,2 10° L
Naprave 2a kallbracho - Interni postepek ! Intemal grocedve
meriinih uric SOP 12
Dial gauge testers
15 (0 doffo 125) mm 0.1 pm+25-107-L
Meriine urlca, tpala, Ingtrumenti z uricami / Dval gauges, probes, instruments with cials
Mering urice - Intemi postopek / infermal vocsdure
Dial gauges SOP 8
18. {0 dofto 50) mm 09 um +25-10° L
Merinki globine prafila « Interni postopek ! Internal procedive
pnevmatik SOP 3
Tve tread depth gauge
17. (0 dalfo 50) mm 2,5 pm
Meriiniki 2 ufico = debeinaki, - I | Intemal
oy . OQ;M postopek mal proceaurs
{rstnaments with ofals -
thickness, extemal irlermnal
18, (0 dofto 100} mm 07pm+12-10°- L
Pracena lipata - Interni postapek / Intarmal procedure
Procise probies SOP 15
9% (0 cla’fo 100) sm (30 amy* + (10~ L)
Dvototkovna vijadna merila - Interni postopek / Infernal procedure
(zunania in notranga) SOP5
2 poinl micromelers
(extemal and infemsl)
20. {0 daito 1000) mm 1pme 4-10° L
TritoZkovna vijaina merda - Intemni postopek / infemal procedive
3 poin! micromelers BRER s
21. {4 dolto 275) mm Tpm+4-10%- L
Poamitna marie - It ~r ArLIIA_. 'r' dure
Verrer callpers SOP 6
22. (0 date 1000) mm Tum+ 7105 L
Laserski merilniki razdalje = Intesni postopek ! infernal procedure
Laser distance melers SOP 4
23, (0 dofto 50) m 0.8 mm + 24-90*- L

Konéna merila premera | Dismeler gaugss
Notranji premer [ Intemal Diameter

Laboratory za tehnoloske mertve, Smetanova vlica 17, 2000 Maribor
OB05-32 & |203ja | Revision: 8 Stran / Oage: £18
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Velja od / Valid as of | 23, marec 2023

Zamenjuje izdajo, veffavno od dne / Replaces te Amnex vaiid a5 of | 10. maj 2022
Akreditacka |e veljavna do preklica, Veljavnost prevertina

This accreditation shail remain i force until withdrawn, | www.slo-akraditacijs si
Infarmation on current slatus available af

St | Merjena veliting, Obmodje (merene Kalibracljska in meriina -rbmummm
No. | {pod)podrotie, ox. meriinl | veli&ine) ali zmogljivost (CMC) izraZena |- Kalibracijski postopek
lmm\m:' infall )obmoqo Ounlllvagogol vpilwe | kot razdirjena -Mll Instrument! (opcijay*™
(merjene velltineg) volitine. Calibration snd measurement | °
Messursd Range fof messursd Cepsbitty (CMG) Expressad as |~ TyPe of calibration methad (aplian),
(sub-)fisid, andior quantity} or an ’mmmmmm{om
Instrumanis, andfor range (of | Limitations, condions, =
measured quantily). inflvence quantity. *** - Remerks
Menini obrogi « Intema postopka / infernal
Ring gauges procedures SOP 13, SOP 31
24, (2 dofto 300) mm J(Qz W?+(28-10'°~L?
Zunanjl premer / Extomql Diameter
Meriini trni in ke - Interna postopka ! irdermal
Plugs and wires procedwes SOP 14, SOP 31
25. (0 dolfo 50) mm 0,2um+ 310°. L
Kregle - Interna postopka ! Internal
Spheres {bals) procedures SOP 14, SOP 31
26. (0 dolte 50) mm 0,2pm+310% L N
Oblika / Form
Merlla ravnosti / Flaness gauges
Marilne pledéa - Internd postopek / infemal rocedurs
Surface plates S0P 9
= - —RTIT
27. 2mx3m Ji0.3 ump 2107 L7
Navojne velitine ! Thread quantiies
Navojni trnd - Intem| posiopek | intamal procedure
Thread plugs - plain S0P 10
« Merila | Measurss’
- valjasti imi ! cyfindvical gauges
28. Korak {0,25 daito 7) mm 0.8 pm
Fitch
25. Srednfi premer {1 doito 300) mm a=30":40um+ 45 -90°-L | o= botnikot
Simgle pitch diameter a=55°:30um+45 0° L o = thread angle
a=60°:30um+45 0° L
G=80°:25um+45- 9% L | Po EURAMET/cg-10, metoda 28,
According to EURAME Tiog-10. method
2a,
Navojni obrod - Intemi pastope ! internal procad
Thread rings - pigl) SOP 10
- Mexile /! Msasures:
« valjasti abrodi | cyfindrical gavges
30, | Korak 0,25 doito 6,5) mm 0.8 pm
Plich |
31. | Sredn)l premer (6 dolfn 100) mm a=UP;40um*4590% L | a=bodnikot
Simpte pitch diamater a=55°:30um+ 45-10% L a = lhrsad angle
0=60°:30pm+45-10° L
a=080":25pm+45-10% L | Pe EURAMETicg-10. matoda 2a,
Acrording to EURAME Ticg-10, method
2a.
Koordinatne meriine naprave [ Co-ordinale measwing machines
1D naprave - Interni postopek / Infernal procadurs
10 measwing machines SOP7?
e
32. (€ dolfo 51 m (30 nm)p +(3,5.10° LY
Tipalne 3D naprave - Interni postopek / Infemal procedurs
Tactie 30 machines S0P 18
33. | Odstopanje merjenja dokkine | {0 oo 1) m po osi 10pm+210* - L
Length measurement
devialion

Laboretori z5 tehncloske meritve, Smetanovs ulica 17, 2000 Marbar
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Vielja od | Vaiid as of | 23. marec 2023

SLOVENSKA Zamenjuje 2dsjo, veljavno od dne / Replsces the Annex valid as of | 10. maj 2022
‘ AKRED"ACUA Akreditacia o veljavna do prekiica. Veljavnost preverdi na
This sccraditation shall ramain in force until withdrawn. | wawy.slo-akraditacsa si
Information on curren! status avaitabls af L
8t |Merjena veiléina, mmmm in merlina -Tip mmqm metode (opcija)
No. , 0z, merdinl | veliZine) ali zmogljivost (CMC) zrazena |- Kalibracljski postopek
instrumenti infali cbmotje | Omsjitve, pogojl, vplivne | kot razsirjena nogotovest.” |- Merlini instrumenti {opcija)™
{merjens veliZine). veligine ™" Calitration and measurement |~ Qpembe
?hnundm w(;rmma Capabilily (CIAC) Expressed as "’mdww@m
sub-jlinid, andlor quantily) or an Intemal catibration procedure
instruments, sndfor renge (of | Limitatians, conditions, “”“"m‘"w {option}
measured quanity). influence quantiy. =™
34 Pravokotnost r
Squaraness
Optiéne 3D naprave « Intemi pastopek ! Infernal procedure
Optical 30 machines S0P 36
35 (0 doflo 1) m po osi 32um+58-10°-L
Kot ! Angle
Merila kota / Angle gauges
Kotnlkl 80° - Interni postepek { Intemal procedive
Squeres 90° SOP 20
36 1000 mm x 500 mm 098"
Merilniki nagiba / Ciinometars )
37 (-3 do/to 3) mun'm 1,3 prvm - Indernt postopek | Intemal procedure
S0P 19
(£ 600") 0.277) S SN
Lasersko sevanje / Laser radiafion
Frekventno stabltzran| « Interni postopek / intemal procedure
lasadji; valovne dolZina v S0P 32
vakuumu
| Frequency stabiized lasers;
VaCuWm wavelength
a8, (632,990 doffo 632,992} 10° Relativaa negotovast
am Relalive uncensinty

Leboratory za tehnoloske meritve, Smetanova ulica 17, 2000 Marbor
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o SLOVENSKA
A AkrepitAciia

Prilega k akreditacijski listini
Annex lo Accraditation Certificate

LK-003

Vela od/ vald as of | 23. mares 2023

Zamenjuje izdajo, vefavno od dne [ Replaces the Arnex vaild as of | 10, maj 2022

Akreditacia je vefavna do preidica. Veljawnast preveriti na
This acereditation shall rarain in force until withdrawn. | Weaw.slo-akreditacifa si

Information on curent status avaiisble sr

Tabela / Table 2 - Kalibraciie na terenu / On-site callbrations

5L | Merjena velitina, Obmodje (merjens velidine} | Kalloracijska in merting |- Tip Kkalibracijske metode (opcija)
Ne. | {podipodrot]e, oz. merilni | ali zmogljivost (CMC) - Kalibracijeki postopek
Instrumenti Injati obmogje | Omejitve, pogoji, vplivhe lzrazena kot razdirjena - Merilni instrumenti (opcija)™
{merjene velitine). veligine. "™ negotovost.” -Opombe
Measured qusntly, Range (of measursd quanity) | Catbration and - Typs of catlbration mathod {option),
(sub<)fied, andlor or measursment - rternal mmmm s
instrumants, sndlor range | Limitations, conditions, (CMC) Expressedasan | - Messuring s {option)
fof influence quantily. ™ U o |- Remanks
DIMENZIONALNE VELICINE / Dimensional Quantities
Doigina / Length (L)
| L -merjena dolzina / measured fength
Instrumenti 2a merjenje dolZine / Lenglh instrumenis
Naprave z2 kaiibracljo « Interni postopek | Intemal procedue
meynih vzperadnih soP2
dolzinsih meril
Gauge biock comparators
38 (0 daffo 100} mm 20nm+ 0,2-10%- L
Naprave za ksibracyo « Intemi postopek / Infernal procedwe
meninih uric SOP 12
Dial gauge testers
40, {0 datfo 125) mm 01pym+25 WL
Oblika / Foarm =
Merilne plcéce - Interni postopek / Infemal procedire
Surface plates SOPS
T
41, 2mx3m ‘J(ovspmf‘_(zioY L)?
Koordinatne merilne naprave ! Co-ordinate measuring machines
1D naprave « Intemi postopek | \aterral procedwe
10 measuring machines SOoP7
42 (0 doffo 5)m (30 nmF + (3.5.10° L)
Tipaine 3D naprave - Interni postopex / Internal procedure
Tactie 30 machines SOP 18
43 | Odstopanje menenja (0 dolto 1) m po osi 10pm+2-10° L
doizine
Lengtf measurement
daviation
44, Pravokotost )
Squeraness
Opti&ne 3D naprave - IMerni postepak ( fnternal procedure
Qpfical 30 machines S0P 38
45. (0 dovfo 1) m po osi 32um+58-10°-L
Opombe { Notes:
*  CMC opomba / CMC Note

Razsiena negatovost je podans Kot kombiniran
zaupanja priblizno 96 %. / Expanded uncerfamly

coverage faclor k such that the coverage prababiity corresponds to apiraximately $5 %.

*  Navedba informaciie o mesilnih instrumenth se v tej keloni uporabl le v tistih primerih, Ker lo ne izhaja Ze iz opredelilve velifine, cpsa
({podipodradis In Instrumentey v drugi koloni tabele. 1 Information an measuring insinaments are spacified in this column anlfy if i is not clear
from the dessription of quantily, {sub-) field, and/or instruments in the second coliwmn of this tabie.

enoumno oznako kok

), obemodie 1

a standardna negolovest pomnaZena s takinim fakionem pokdtie &, da doicéa Interval
of magsurement ie stated as the standard uncertainly of measuement multipited by the

Kadar je zs enoumno razumevanje zmegljivosti potreben opis rebnih pogojey, vplvnih velicin ali drugd omajitav, se ti navajajo v tef koloni (z
vektine pa je v takem primeru dolofenc 2e v drugi koloni te tabele, / When a descoption of the

boundary conditions, mffience quantity 'or obher limits is requirad for an unequvacal understanding of capabitties if IS specified in INis comn
(cleary indicaled), providing that the range of measured quantily is defined in the second calumn of this fabis.

Laboratorij za tehnciogike mertve, Smetanova ulica 17, 2000 Madbar
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Priloga k akeeditaciski bstind LK-003

Annex fo Accredhitation Cenfficale
, Velja od { Valid as of | 23, marec 2023
i SLOVENSKA Zamenjuje izdajo, veliavno od dne  Replaces the Annex valid as of | 10, maj 2022
AKRED"ACUA Akreditacis je veljavna do prekica Veljavnost preverti na |

This accraditation shall remain in force unhl withdrawn. | v sic-akreditacia.si
Information on current slatus availshle at

Datum / Date: 23.3.2023 Direktor / Director

Labaratori] 23 18hnologke meritve, Smetanova ulica 17, 2000 Manbaor E o'z
OB0S-32 # izdaja ! Revision: 8 Stran | Page: 818
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