¥ Faaliyet Raporu

—TUBITAK—

UME

Annual Report







I~ I~ (ON] (ON N N [ S) N —_ — o (=)

ONSOZ
FOREWORD

KRONOLOJI
CHRONOLOGY

ONEMLI GELISMELER
HIGHLIGHTS

STRATEJIK PLANLAMA FAALIYETLERI
STRATEGIC PLANNING ACTIVITIES

AR-GE FAALIYETLERI
R & D ACTIVITIES

ULUSAL OLCUM STANDARTLARI
NATIONAL MEASUREMENT STANDARDS

ULUSLARARASI FAALIYETLER
INTERNATIONAL ACTIVITIES

BILGI VE TEKNOLOJI TRANSFERLERI
KNOWLEDGE AND TECHNOLOGY TRANSFER

KALITE YONETIM SISTEMI VE AKREDITASYON
QUALITY MANAGEMENT SYSTEM AND ACCREDITATION

HIZMETLERIMIZ
SERVICES

SAYILARLA 2013
2013 IN NUMBERS

BASARI ADIMLARI
STEPS TO SUCCESS

YAYIN LISTES]
LIST OF PUBLICATIONS

KISALTMALAR
ABBREVIATIONS

METROLOJI KAVRAMLARI
TERMS INMETROLOGY
ILETISIM BILGILERI
CONTACT DETAILS




FAALIYET RAPORU
ONS0Z

Dederli Paydasimiz,

TUBITAK Ulusal Metroloji Enstitiisii olarak 2013 yili icinde
gerceklestirmis oldugumuz calismalar hakkinda detayl bilgi
bulabileceginiz  faaliyet raporumuzu size  sunmaktan
memnuniyet duyuyoruz.

Gectigimiz yil UME ulusal 6lctim standartlarinin gelistirilmesi,
muhafazasi ve izlenebilirliginin  sadlanmasina  yonelik
faaliyetleri  sirdirmistir.  Cekirdek faaliyet  olarak
nitelendirebilecegimiz bu faaliyetleri stirddriirken UME ayrica
uluslararasi Ar-Ge projelerine katilimini artirmis, endiistriyel
olcme problemlerine yonelik ¢oziimler gelistirmeye devam
etmistir.

2013 yilindaki dnemli kazanimlardan biri gerceklestirilen i¢ ve
dis projeler sonucunda elde edilen fikri milkivet haklarinin
korunumu ile ilgili siire¢ tanimlanmis, patent yazim teknidi
lizerine editim programi diizenlenmis ve 10 adet patent
basvurusu gerceklestirilmistir.

Uluslararasi iliskilerde G¢ dnemli faalivet gerceklestirilmistir.
Birinci faaliyetimiz iilkemizin etki alaninda bulunan Ortadodu,
Balkanlar, Orta Asya ve Afrika'daki ulusal metroloji enstitiileri
ile yakin iliski kurulmasi olmus, bu kapsamda bes iyi niyet
anlasmasi imzalanmis, eylem planlar hazirfanmis ve
yiriirliige girmistir. ikinci faaliyetimiz, 2013 yili icinde dnerilen
Avrupa Metroloji Arastirma Programi  (EMRP) projeleri
degerlendirilmis ve UME'nin icinde ver almak icin teklif ettigi
16 projeden 9 (dokuz)’'u EMRP teknik komite tarafindan AB
Komisyonuna sunulmak izere kabul edilmistir. Ayrica EMRP
kapsaminda koordinator olduumuz iki proje 2013 yilinda
yiriitilmeye baslanmistir. Uglinciisti ise 2013 yilinda Suudi
Arabistan Standardizasyon ve Metroloji Kurumu (SAS0)'yla 5
Eylil 2012 tarihinde imzalanan Zaman ve Frekans Olgiim
Sistemi projesi basarili bir sekilde tamamlanmistir.

Uluslararasi organizasyon Uyelikleri kapsaminda Uluslararasi
Adirliklar ve Olciiler Komitesi (CIPM), Elektrik ve Manyetizma
Danisma Komitesi (CCEM)'ne tam (iye, Tibbi Laboratuvarlarda
[zlenebilirlik icin Ortak Komite (Joint Committee for
Traceability in Laboratory Medicine - JCTLM)'ye (iye ve Korfez
Ulkeleri isbirlidi Organizasyonu (GCC) dyesi dilkeler tarafindan
kurulan Korfez Ulkeleri Metroloji Birligi (GULFMET)'ne asosiye
tye olunmustur.

2007 yiindan beri sirdirilen proje kapsaminda, yasal
dolasimdaki akaryakitlan belirlemek icin kullanilan 185.833
Litre Ulusal Marker lisans sahiplerine teslim edilmistir. Ayrica 1
Mart'ta diizenlenen torenle projenin basindan beri birikimli
toplamda erisilen 1 milyonuncu litre ulusal marker TUPRAS'a
teslim edilmistir. Projede aynica 2012 yili icinde gelistirme
calismalart biten Ulusal Marker Gezici Referans Ol¢iim
Sistemleri (GUMREF) 2013 yili icinde devreye alinmistir.
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2012de  baslattigimiz  Medikal  Metroloji  konusundaki
calismalanmizda onemli bir kilometre tasina 15 Subat 2013
tarihinde dzenlenen calistayla erisilmis ve bu konuda
belirledigimiz yol haritasinin detaylarinin uygulanmasina
gecilmistir.

TUBITAK UME'nin ve Tiirkiye Atom Enerjisi Kurumu'nun (TAEK)
Kalite Yonetim Sistemlerinin dederlendirmesi, EURAMET Kalite
Teknik  Komitesi'in 8. toplantisinda  gerceklestirilmistir.
Degerlendirme sonucunda TUBITAK UME ve TAEK'n Kalite
Yonetim Sistemleriin islevsel ve strdrilebilir olduguna
karar verilmistir.

Hedefimiz, su an Avrupa'da ilk on, Diinya'da ise ilk yirmi
arasinda yer alan Enstitimiiziin 2023 yiinda Avrupa'da ilk
bes, Diinya'da ise ilk on metroloji enstitiisiintin arasinda yer
almasini sadlamaktir. 2014 yili icinde bu ana hedefe yonelik
yol haritalarnimiz gelistirilecek ve yiirirliGe girecektir.

Enstitiimiiziin 2013 yilinda yaptigi calismalarla ile ilgili detayh
bilgileri siz dederli paydaslarimiza yillik faaliyet raporumuzla
sunuyoruz. Bu vesileyle Enstitimizi uluslararasi seviyede
rekabet edebilecek diizeye getiren tiim TUBITAK UME
personeline ve bu hedeflere bizi zorlayan siz dederli
paydaslarimiza iten tesekkdrlerimi sunarim.

Dr. Mustafa CETINTAS
Enstiti Muadar Vekili
TUBITAK UME

M ltibes
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FOREWORD

Dear Stakeholders,

TUBITAK Ulusal Metroloji Enstitiisii /s pleased to present you

with our Annual Report in which you will find detailed

%M&ﬁbﬁ CONcerning our work and our achievements in
/5

In the past year, TUBITAK UMF continued its activities focused
on the development and maintenance of national
Imeasurement standards and the assurance of their
traceability to the SI. While engaged in these core activities,
TUBITAK UME also increased jts participation in R&D projects
and continued to develop solutions to the challenges faced by
inalustry in the area of meastrements.

One of the significant achievements in 2013 was
determination of the process refated to the protection of the
intellectual property rights of the projects that were
conducted by TUBITAK UME A training program was
organised on patents ana 10 patent applications were
Submitted in 2013,

In terms of infernational relations, developments have
oceurred in three significant areas: First, within the confext of
aeveloping refations with the national metrology institutions
i the Middle £ast, the Balkans, (entral Asia and Africa, all
regions with which Turkey has close interaction, five
Memoranadums of Understanding have been signed, related
action plans have been prepared and implemented. Secondy,
TUBITAK UME strengthened the its role in the joint research
projects that were selected for funding within the European
Metrology Research Programme (EMRP), administered by the
European Association of National Metrology Institutes
(EURAMET). TUBITAK UME participated in the submission of 16
EMRP project proposals of which 9 were accepted by EMRP
Technical Committee for funding by the FU Commision.
Finally, the SASO NMCC Time & Frequency Laboratory System
esfza%fﬁedby TUBITAK UME was inaugurated by SASO NMCC
n

TUBITAK UME has become a full member of the (PH
Constultative Committee for Electriaty and Magnetism ((CEM)
by the decision of the international Weight and Measures
Committee ((IPM), a member to the Joint Committee for
Traceability in Laboratory Medicine (JCTLM), which deals with
traceability issues pertaining to medical certified reference
malterials and reference methods, and an assodiate member
of the Guif Association for Metrology (GULFMET), @ new
regional metrology organization established within the 6(C
(Gulf Cooperation Coundl)

Within the National Marker Project, wihich /s an underiaking of

strategic importance that began in 2007, a total of 185,855
Iiters of the chemical marker has been proauced and
delivered to companies authonized fo proalce and distribute
pelroleum and derivative fuels. In addition, the one millionth

_@_
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Hiter of the national marker was delivered fo TUPRAS ina
ceremony held on March . Additionally, a Portable National
Marker Reference Measurement System (GUMREE) was
developed and necessary preparations were completed for fts
application in 2005,

The medlical metrology project which began in 2017 reached a
milestone with the organization of @ workshop and
preparation of a road map on meaical metrology in 2005,

The review of the Quality Management System of TUBITAK
UME and TurkishAtomic Energy Authority (TAEK) within the
EURAMET Technical Commitee for Quality (T(-Q) was carried
out at the TC-Q 8th meeting. As a result of the evaluation, it
has been concluded that the Quality Management Systems
both at TUBITAK UME and TAEK are functional and sustainable.

Qur goal is to propel TUBITAK UME currently counted among
the top ten in Furope and among the top twenty in the world
among metrology institutes, into the top five in Europe and top
len in the world by 2023, Roadmaps towards this core goal will
be developed and implemented in 2074,

Wiith this annual report, we present you with more information
on our various activities in 2015 On this occasion, | would fike to
offer my sincere gratitude to all TUBITAK UME empfayees who
fave brought us to an infernationally competifive level and to
yaa;f our valued stakeholders, for challenging us to achieve our
qoals.

Dr. Mustafa CETINTAS
Acting Director
TUBITAK UME

M bt
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1875 20 Mayis 1875’te Metre Konvansiyonu imzalandi.
The Meter Convention was signed on May 20, 1875.

26 Mart 1931 tarihinde 1782 savili “Agirliklar ve Olctiler Kanunu” kabul
1931 edilerek metrik sistemin kullaniimasi zorunlu hale getirildi.

Use of the melric system was made compulsory unaer Law No. 1787 on Weights and
Measures that went into effect on March 26, 1931

Bakanlar Kurulu'nun ulusal dlcekte bir metroloji merkezinin kurulmasi
1981 karart ile bu gorev TUBITAK'a verildi.

The Counail of Ministers issuedthe decision to establish a national metrology center and
delegates the task to TUBITAK.

Birincil seviye bir “Enduistriyel Metroloji ve Kalibrasyon Laboratuvan”
1984 kurulmas icin Bakanlar Kurulu Karan Resmi Gazete'de yayinland.

The Council of Ministers’ decision for the establishment of a primary level “Inalustrial
Metrology and Calibration Laboratory” was published in the Official Gazette.

"Mill Fizik ve Teknik Olcme Standartlan Merkezi” 226 mPlik alanda faaliyetlerine

]986 baslad.

“The National Physical and Technical Measurement Standards Center” became
operational at 226 it of laboratory space.

Kurumun ismi Ulusal Metroloji Enstitiisti (UME) olarak dedistirildi.

]992 The name of the centre was changed lo the National Metrology Institute (Ulusal Metroloji
Fnstitiist - UME),
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1994

1999

2003

2006

2007

TUBITAK UME, calismalarina 7.500 m’ kapall alana sahip yeni binasinda
baslad.

TUBITAK UME moved aperations to its new buildling, occupying 750007 of enclosed
space.

TUBITAK UME, CIPM Karsilikli Taninma Diizenlemesini (MRA) imzaladi.
TUBITAK UME signed the Mutual Recognition Arrangement (MRA) of GIPM.

TUBITAK UME 28.650 m’ net alanda 4 bloktan olusan yeni hina kompleksine tasind.
TUBITAK UME moved into the new complex comprising 4 buildings with a net area of 28,650 n7

TUBITAK Bilim Kurulu Karari ile Ar-Ge Birimi Statiisii kazandirild.
TUBITAK Science Board designated TUBITAK UME as a Research and Development Fntity.

TUBITAK UME, Avrupa Metroloji Enstittiler Birligi'nin (EURAMET) kurucu Gyesi olarak
ver aldl.

TUBITAK UME was among the founding members of the European Assodiation of National
Metrology Institutes (FURAMET).
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ONEMLI GELISMELER
HIGHLIGHTS

v~ TUBITAK UME, BIPM ve Bélgesel Metroloji
Organizasyonlarinda yeni dyelikler elde etti.

TUBITAK UME, Uluslararast Adirliklar ve Olciiler
Komitesi (CIPM)'in 25 Ekim 2013 tarihinde aldidi
karar ile CIPM Elektrik ve Manyetizma Danisma
Komitesi (CCEM)'e tam Gye oldu.

TUBITAK UME'nin 6zellikle tipta kullanilan sertifikal
referans malzemeleri ve referans metotlari
hakkinda calismalar yapan dnde gelen kurumlarin
yer aldidi uluslararasi bir komite olan Tibbi
Laboratuvarlarda Izlenebilirlik icin Ortak Komite
(Joint Committee for Traceability in Laboratory
Medicine - JCTLM)'ye Gyeligi onayland.

TUBITAK UME, GCC (Korfez Ulkeleri Ishirlidi
Organizasyonu) Gyesi lkeler tarafindan kurulan
QULFMET’e (Korfez Ulkeleri Metroloji Birlidi) asosiye
tiye oldu.

Sualtt Akustik olctimleri konusunda yetkilendirilmis
kurulus olarak BIPM'e bildirilen TUBITAK MAM
Malzeme Enstitiisii Sualti Akustik Laboratuvar
(MAM ME SAL)'in EURAMET'e asosiye (iye olmasl i¢in
basvuru gerceklestirilmistir.

v" Yeni Ulkeler ile MoU'lar imzaland.

Yunanistan Ulusal Kalite Altyapisi Kurumu-
Yunanistan Metroloji Enstitiisii (ESYP-EIM), 5 Mart
2013

Sirbistan Dederli Metaller ve Olciler Mildiirligii
(Directorate of Measures and Precious Metals -
DMDM), 15 Mayis 2013

Azerbaycan Cumhuriyeti Standartlasma, Metroloji
ve Patent Devlet Komitesi (SCSMP), 23 Mays 2013
Misir Ulusal Standart Enstitiisii (NIS), 19 Haziran 2013
Burkina Faso Sanayi, Ticaret ve Zanaatkarlik
Bakanlidi ve Burkina Faso Kalite, Standardizasyon
ve Metroloji Kurumu (ABNORM), 21 Kasim 2013

5 Mart 2013, Yunanistan /
March 5, 2013, Greece
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v’ TUBITAK UME obtained new memberships in the GPH
Constltative Committees and Regional Metrology
Organizations,

TUBITAK UME has become a full member of the
Consultative Committee for Hectriaty and
Magnetism ((CEM) by aecision of the Infernational
Weight and Measures Comimittee ((IPM) on October
25 2013

An anplication was submitted for membership of
he Joint Comimittee for Traceability in Laboratory
Mediicine (JCTLM) wihich rules on traceability issues
pertaining to certified reference materials and
reference methods used in laboratory medlicine.
TUBITAK UME fas become an associate member of
the Gulf Association for Metrology (GULFMFT), a
new regional metrology organization operating
within the 6CC (Guif Coaperation Councif).

An application was submitted for assodiate
membership in EURAMET in the underwater
acoustics meastirements field for the TUBITAK MAM
Materials Institute Unaerwater Acoustics
Laboratory, which was registered as a designated
institute at the BIPM in 2012

New memoranaums of understanding (Mol)) were

Slgned.

On March 5, 2013, the National Quality Infrastructure
System / Hellenic Institute Of Metrology (ESYP-EIM)
of the Hellenic Republic

OnMay I5, 2013, the Directorate of Measures and
Precious Metals (DMDM) of the Republic of Serbia
On May 25, 2013, the State Committee for
Standardization, Metrology and Patents of the
Reoublic of Azerbajjan

On June 19, 2013, the National Institute for
Standaras (NIS) of the Arab Republic of Fgypt

On November 21, 2013, the Burkinabe Agency of
Quality Standardization and Metrology (ABNORM)
of Burkina faso
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15 Mayis 2013, TUBITAK UME / °
May 15, 2013, TUBITAK UME

v" TUBITAK UME uzmanlari, EURAMET ve SMIIC Teknik
Komitelerde st diizey gdrevlere seildi.

e  EURAMET Kalite Teknik Komitesinin (TC-Q)
Baskanligr'na, EURAMET tye dilkeleri delegelerl
tarafindan \,rapllan secimlerde TUBITAK UME’nin
Kalite Yoneticisi Dr. Enver SADIKOGLU oybirligiile
secilmistir.

e  TUBITAK UME'nin Zaman/Frekans ve Dalgaboyu
Laboratuvar sorumlusu Dr. Ramiz HAMID, EURAMET
Zaman ve Frekans Teknik Komitesi (TC-TF)
Baskanlidrna, TC-TF dyelerinin oybirlidi ile secilmis
ve 2013 yilinda gdreve baslamistir.

e SMIIC6. Yonetim Kurulu Toplantisi 15 Nisan'da, 4.
Genel Kurulu ise 14-16 Nisan tarihlerinde
Istanbul’da gerceklestirilmistir. Toplantilarda
TUBITAK UME, SMIIC Metroloji Komitesinin gegici
koordinatorligini tstlenmis, 23-24 Eyll
tarihlerinde Abu Dhabi, Birlesik Arap Emirlikleri’nde
13 Glkenin metroloji kuruluslarinin tst dizey
yoneticilerinin katildigi SMIIC Metroloji Komitesinin
ilk toplantisinda Metroloji Komitesi Baskanligina
TUBITAK UME Miidiirdi Dr. Fatih Ustiiner secilmistir.

v" EMRP Projelerinde TUBITAK UME iki projede Proje
Koordinatorii oldu
e IND 60 Endiistride EMC test Yontemlerinin
Gelistirilmesi (EMC), (Elektromanyetik)
e SIB58 Act Metrolojisi (ANGLES), (Boyutsal)

v" SASO NMCC icin tasarlanarak gerceklestirilen Zaman
Frekans Laboratuvarinin kabul teslimi gerceklestirildi.

_@7_

V' TUBITAK UME staff have been appointed to new dluties
within EURAMET and SMIIC technical committees,
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Dr. Enver SADIKOGLU, the TUBITAK UME Quality
Manager, has been elected as the dhair of the
EFURAMET Quality Technical Committee (TC-Q) by
Ihe FURAMET members,

The Head of the TUBITAK UME Time & Frequency /
Wavelength Laboratories, Dr. Ramiz Hamid, was
elected to chair the EURAMET Technical Comimittee
Tor Time & Frequency (TC-TF) and started his
assignment in 2013,

TUBITAK UME was selected to a temporarily chair
the Metrology Committee at the SMIIC Board of
Director and General Assembly meetings which
were held on April 14-16. On April 15 the SMIC6"
BOD and on April 14-16, the SMIC 4( GA meelings
were organized in Istanbul. On September 25-24,
Lhe National Metrology Institutes from I3 countries
altenaed the first Metrology (ommittee meeting
chaired by TUBITAK UMF Director Dr. Fatil USTUNER,
i Abu Dhabi, United Arab Emirates,

21 Kasim 2013, TUBITAK UME /
Nowember 21, 2013, TUBITAK UME

v’ TUBITAK UME is acting a Project Coordlinator in two EMRP
projects

IND 60 Improvea EMC Test Methods in Industrial
Environments (EMC), (Hectromagnelic)
SIB 58 Angle Metrology (ANGLES), (Dimensional)

v’ The SASO NMCC Time & Frequency Laboratory System was
established by TUBITAK UME and inaugurated by SASO
MCC

24 Eylil 2013 Abu Dhabi /
September 24, 2013, Abu Dhabi

A4
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STRATEJIK PLANLAMA FAALIYETLERI

STRATEGIC PLANNING ACTIVITIES

TUBITAK UME, vizyonu ve projelerini revize etmek icin yoneticiler,
laboratuvar sorumlulari ve kidemli arastirmaclann katiimiyla
“TUBITAK UME Strateji Calistayi™ni 18-20 Ocak 2013 tarihlerinde
TUSSIDE'de gerceklestirmistir.

Revize stratejik plana gére TUBITAK UME stratejik amac ve hedefleri
asadida verilmistir.

/I order to revise the TUBITAK UME strategic plan, @ workshop was
held on January 18-20, 2013 with the participation of the head of
laboratortes, senior researchers and the Board of Directors at
TUBITAK TUSSIDE.

According to the revised strategic plan, TUBITAK UME strategic aims
and targets are given below:

Stratejik Amaclar
Amac/Aim 1
Ulusal dl¢iim standartlarini gelistirmek ve muhafaza etmek

Strategic Aims
Aim1
To develop and maintain the national measurement standards

i Stratejiler
Ulke intiyalan dodrultusunda UME'deki birincil seviye lciim sistem ve
standartlarin gelistirmek ve muhafazasini saglamak

Strategies
Infine with the national requirements, to develop and maintain the primary
level national measurement stanaards wihich are established at TUBITAK UMF

Hedefler
o UME 6lctim sistem ve standartlarinin arastinimasi ve kurulmasi
o UME olctim sistem ve standartlarinin iyilestirilmesi ve muhafazasi
 [ME 6lciim sistem ve standartlarinin kapasitesinin artinimasi

Targets
o Realization and characterzation of UME measurement stanaaras and
Systens
o Maintenance and development of UME measurement standards and
systems
o fnhancement of the capacities of UMF measurement standards and
systems

Amag 2
Ulusal 6lciim sisteminin, Uluslararast Olgiim Birligi Sistemine
entegrasyonunu ve taninirhdini devam ettirmek

Aim2
To ensure the integration of the national measurement system info the
International measurement system and fo promote its recognition

Stratejiler
o UME dlcim sistem ve standartlannin uluslararasi olcim  birlidine
entegrasyonunun saglanmas
o Metroloji konusunda Uluslararas! isbirliklerinin gelistirilmesi
 [JME Glciim ve standartlarinin akreditasyonunun saglanmasi

Strategies
o Joensure the integration of the TUBITAK UME measurement system and
Sstandaras to the international measurement system
o Jo improve intemational collaboration on metrology
o Jo ensure the accreditation of the TURITAK UME measurement system
and standards

Hedefler
o UME dlciim sistemy/standartlarinin uluslararasi 6lciim sisterine
entegrasyonunun saglanmasl
o Uluslararasi ve bolgesel isbirliginin artirnimas
o ME laboratuarlarinin kalibrasyon olgiim kabiliyetlerinin akreditasyon
kapsamina alinmas!

Targets
o Joensurethe integration of the TUBITAK UMF measurement system and
standards into the international measurement system
e Joincrease the international and regional collaborations
o [ncreasing the scope of acrediitation of all of the TUBITAK UMF
imeasurement system and standaras

Mevcut alt yapiyla dilke sanayisinin ihtiyac duydugu birincil seviye
kalibrasyon hizmetlerinin sunulmasi

Amac 3 Aim3
Ulusal 6lciim standartlarin endiistrinin kullammina sunmak ve ulusal | o ensure the national treacibility chain and serve up the national
izlenebilirlik zinciri tesisinin devamiihdin saglamak measurement standards to the national industry
Stratejiler Strategies

To provide primary level calibration services demanded by national
Inalusiries using the existing infrastructure

i Hedefler
Oncelikle birincil seviye kalibrasyon hizmetleri ve Gilke ihtivaclan
dogrultusunda ikincil seviye kalibrasyon hizmetlerinin verilmesi

Targets
Providing preemplively the primary level Galibration services and
providing the secondary fevel calibration services in line with national
requirements,

A4




FAALIYET RAPORU

ANNUAL REPORT

Amac 4
Ulusal Kalite Altyapisina bilimsel ve teknik destek vermek

Aim 4
To support the national quality infrastructure scientifically and
technologically

Strateies
Stratejiler To provide the services listed in the inalustrials services catalogue fo national
Hizmet katalogunda verilen hizmetlerin iilke sanayisine sunulmasi inaustry.
) Hedefler Targets
Ulke sanayisinin egitim, danismanlik ve deney ihtivaclarinin karsilanmasi Sunplying training, consultancy and test services fo fhe national industry
Amag 5 Aim5

Metroloji diinyasinin gelisimine katkida bulunmak amaci ile
Ar-Ge faaliyetlerinin TUBITAK UME faaliyetleri icinde payim artirmak

To increase the percentage of the R&D activities in the TUBITAK UME’s
activities with the purpose of contributing to the improvement of

the metrology
Stratejiler Strategies
Metroloji alaninda Ar-Ge faalivetlerinin yiiritiimesi To conduct R&D activities in the field of melrology
Hedefler Targets

Metroloji alaninda bilimsel calismalarin (yayinlar, uluslararasi
proje ishirlikleri) artirimasl

Increasing scientific stuales (publication, international project
collaboration) in the field of metrology

Amac 6 Aim 6
Ulusal sanayinin ihtiyaglarina gore metrolojik alanda Ar-Ge To perform RED activities according fo the needs of the national
faaliyetleri yapmak Industry in the field of metrology
Stratejiler Strategies

Enduistriyel dlcme problemleri ve 6lcme teknolojileri izerinde arastirma-
gelistirme calismalarinin yapilmas, dlgme cihaz ve sistem prototiplerinin

Jo perform R&D studles on industrial meastrement problens and
meastirement technologies, to develop new protolypes of measuring

gelistirilmesi instruments and systems
i Hedefler Targets
Ulke sanayisine katma deder olusturulmasi (reating agaed-vale for national industry
i Amag 7 Aim?7
Ulkemizde eksikligi hissedilen ve yeni gelisen teknoloji alanlarinda To steer the melrology infrastructure toward's needed and newly-
metroloji altyapisini yonlendirmek emerging technologies
Stratejiler Strateies
Yeni ve/veya eksikligi hissedilen alanlarda metroloji altyapisinin To create metrology infrastructure in newly emerging or underserved areas
olusturulmasl
Hedefler Targets

Bilimsel metrolojide elde edilen bilgi birikiminin {ilkede yeni kurulacak
altyapilarin olusturulmasinda kullaniminin artiriimast

Increasing the usage of knowledge acquired from scientific metrology for
creating new infrastructure in Turkey

Amac 8 Aim 8
TUBITAK UME hizmet kalitesini muhafaza etmek ve iyilestirmek To maintain and enhance the service quality of TUBITAK UME
Stratejiler Strategies
Hizmet kalitesinin muhafazasi ve artinimasina ydnelik faaliyetlerin To condluct activities which are infended fo maintain and increase service
yilriitiilmesi quality
Hedefler Targets
TUBITAK UME Kalite altyapisinin giiclendirilmesi Strengthening the quality infrastructure of TUBITAK UME

Amac9 Aim9

Yasam kalitesinin artmasina katkida bulunmak icin toplumda
metroloji kiiltiiriinii yaymak

To spread metrology culture to improve quality of life

Stratejiler Strategies
Konferans, calistay, sempozyum ve tanitim faaliyetlerinin gerceklestirilmesi T0 organize conferences, workshops, Symposia and publicity Gampaigns
Hedefler Targets

Toplumda metroloji farkindalidinin artiriimasi

Increasing public awareness of metrology
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AR-GE FAALIYETLERI
R& D ACTIVITIES

TUBITAK UME’nin misyonu geregi, birincil seviye standartlarin
olusturulmasina yonelik olarak yapilan calismalar en biiyiik
adirhdi ve caisanlarimizin ana faaliyet alanini olusturmaktadir.

Dis destekli Ar-Ge projeleri kapsaminda 2013 yili icerisinde 19
adet proje yiriittilmis, yil icinde dokuzu tamamlanmistir.

TUBITAK destekli Ar-Ge projeleri kapsaminda 2013 il icerisinde
7 adet proje yiritdims, yil icinde ikisi tamamlanmistir.

AB ve EMRP destekli Ar-Ge projeleri kapsaminda 2013 yili
icerisinde 30 adet proje yiiriitiilms, yil icinde besi
tamamlanmistir.

2013 yilinda TUBITAK UME, ilk kez koordinatdrliik grevi alcid iki
EMRP projelerini yiriitmeye baslamistir.

2013 yilinda 157 adet proje teklif edilmistir.

2013 YILINDA YURUTULEN DIS DESTEKLI
PROJELER

v" Akaryakitlar igin Ulusal Marker Sisteminin Gelistirilmesi ve
Strekli Giincellenmesi, (Organik Kimya)

v" ALPET Sirket Markeri, Performans Katidi Gelistirilmesi ve
Sertfikalandinimasi (Organik Kimya)

v" Baris Kartali Yer Destek Merkezi EMI/EMC Test ve Analizi,
(Elektromanyetik)

v" MOSHIP KURYED EMI/EMC Test ve Analizi,
(Elektromanyetik)

v ST GEMISI EMI/EMC Test ve Analizi, (Elektromanyetik)
v" YHT EMI/EMC Faaliyetleri Projesi, (Elektromanyetik)

v AJOIHSFS EMI-EMC Test ve Analizi Projesi,
(Elektromanyetik)

v" SASO Ortak Calisma ve Danismanlik, (Zaman ve Frekans)

v SASO Ulusal Olciim ve Kalibrasyon Merkezi Projesi,
(Elektromanyetik)

v" Genel Metroloji icin Ortak Calisma ve Danismanlik,
(Elektromanyetik)

v" 1fA-100 pA DC Akim Kaynad Gelistirilmesi, (Empedans)
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Adtivities related fo the realization of primary level
measurement standaras have the highest priority at TUBITAK
UME in line with ifs institutional mission.

There were 19 externally supported projects which were carried
out in 2013, of which nine were completed.

There were 7 TUBITAK funded projects which were carried out in
203, of which two were completed.

There were 30 F/ and EMRP supported projfects wiich were
carried out in 2013, of which five were completed.

Two EMRP projects coordinated by UME began in 2015,
Application for 157 projects were submitted in 2015,

EXTERNALLY FUNDED PROJECTS IN 2013

v Development and Application of National Fuel Marker for
the Fuels, Organic Chemistry)

v' Development and Certification of performance adalitive
for ALPET Company Marker, Organic Chemistry)

v’ Peace Fagle Ground Support Center EMYEMC Testing and
Analysis Services Project, (Flectromagnetic)

v' MOSHIP and KURYED EMY/EMC Testing and Analysis
Services Project, (Flectromagnetic)

v’ ST Ship EMYEMC Testing and Analysis Services Project
(Hectromagnetic)

V' YHT EMYEMC Activities Project, (Flectromagnetic)

v A/OIHSES EMYEMC Testing and Analysis Services Project
(Hlectromagnetic)

V" SASO Joint Work and Consultancy), (Time and Frequency)

v" SASO National Measurement and Calibration Center
Project, (Flectromagnetic)

v’ (ollaborating and Consulting for General Metrology,
(Hlectromagnetic)

v" Devolopment of 1 14 - 100 pA DC Low Current Source,
(Impeaance)

v
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2013 YILINDA TAMAMLANAN DIS DESTEKLI
PROJELER

v" Akaryakitlar icin Ulusal Marker Sisteminin Gelistirilmesi ve
Sirekli Glincellenmesi, (Organik Kimya)

v" Baris Kartall Yer Destek Merkezi Anten Yerlesim Analizi,
(Elektromanyetik)

v" Kanath Giidim Kiti (KGK) EMI/EMC Faaliyetleri,
(Elektromanyetik)

v" MILGEM-BUYUKADA Gemisi EMI-EMC Faaliyetleri,
(Elektromanyetik)

v" Suudi Arabistan'in Standartlar, Metroloji ve Kalite
Organizasyonu (SASO) icin Zaman ve Frekans Olctim ve
Kalibrasyon Sisteminin Gelistirilmesi ve Kurulmasi,
(Zaman ve Frekans)

v" Azerbaycan Cumhuriyeti Metroloji Enstitiisti Yeni Binasi
Danismanlik Hizmeti, (Akustik)

v" (ok Oranli Referans Akim Transformatorii Tasarimi ve
50/60Hz Frekanslari icin Standart Akim Yiik Setlerinin
Yapimi, (G ve Enerji)

v Etalon Sayaclar icin Kalibrasyon Otomasyonu, (Giig ve
Enerji)

v 10kN Kapasiteli Bilgisayar Kontroldi Olii Agirlikli Kuyvet
Makina Yapimi Danismanlidi, (Kuvvet)

2013 YILINDA YURUTULEN TUBITAK PROJELERI

v Transplantasyon Oncesi Kullanilan Karacider ve Bobrek
Koruma Soltisyonlarinin Proteomik Analizi, (Biyoanaliz)

v" Manyetik Alan Algilama icin Hizli Sondtirmeli Manyetik
Alasim Gelistirme, (Manyetik)

v Sertlik Referans Blok Kalibrasyonu icin Referans
Sistemlerin Tasarimi, Gelistirilmesi ve Kurulmast, (Kuvvet)

v" 10N -100 kN Aralidinda Kuvvet Kalibrasyon Makinelerinin
Gelistirilmesi, Tasarimi ve Kurulmasi, (Kuvvet)

v" Yiiksek ve Giicli Lazer Sistemi Gelistirilmesi, (Zaman ve
Frekans)

2013 YILINDA TAMAMLANAN TUBITAK
PROJELERI

v" Momik Saatine Kilitli Tasinabilir Optik Frekans Tarad
Uretedi Gelistirilmesi, (Zaman ve Frekans)

v" Manyetik ve Luminesans Hibrid Nanoparcaciklarin Blok-
Kopolimerler Kullanilarak Gelistirilmesi, (Manyetik)

_@_
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EXTERNALLY FUNDED PROJECTS THAT WERE
(OMPLETED IN 2013

V" Development ana Application of National Fuel Marker for
Fuels, (Organic Chemistry)

V' Peace Fagle Ground Support (enter Antenna Placement
Project, (Hectromagnetic)

V' KGK EM/EMC Activities Project. (Electromagnetic)

V' MILGEM-BUYUKADA Ship EMYEMC Activities Project
(Hectromagnetic)

V' Supply of Time and Frequency Measurement and
(alibration System for Saudl Stanaarass, Metrology and
Quality Organization (SASQ) of the Kingdom of Saudi
Arabia, (Time and Freguency)

v Consultancy Service for Project Design of New Buildling of
Metrology Institute of Azerbaljan Republic (Acoustics)

V" Design of a Reference Multi-Ratio Current Transformer &
Construction of Standard Current Burdlen Sets for 50/60Hz,
(Power & Fnergy)

v' Galibration Automation for Reference Energy Meters,
(Power & Energy)

v (onsultancy of Design and Development of Dead Weight
Force Galibration Machines in the Range of 10 kN, (Force)

TUBITAK FUNDED PROJECTS IN 2013

v Proteomic Analysis of Kidhey and Liver Transplantation
Solutions Before Transplant, (Bioanalysis)
Development of rapialy quenched magnetic alloys for the
adefection of magnetic fields, (Magnetic)

v' Design, Development and Establishment of Reference
Systems for Haraness Reference Blocks (alibration,
(Kuvvel)

v Design, development and establishment of force
c@alibration machines in the range of 10N to 100 kN,
(Force)

V' Development Ultra High Power Laser, (Time and
Frequency)

TUBITAK FUNDED PROJECTS THAT WERE
(OMPLETED IN 2013

v’ Development of an Atomic Frequency Standard locked
Portable Optical Frequency Comb, (Time and Frequency)

v’ Development of magnetic and luminescent hybrid
nanoparticles using block co-polymers, (Magnetic)

v
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2013 YILINDA YURUTULEN EMRP PROJELERI

v’ SEA-EU-NET 2 Sosyal Zorluklarin Birlikte Coziimil Icin
Avrupa-Giiney Asya Bilimsel ve Teknolojik Ishirlidi,
(Boyutsal) .

v lleri Enddistriyel Manyetik Malzemeler I¢in
Metroloji(MetMags) (Magnetic)

v" Endiistriyel Uygulamalar icin Yiiksek Sicaklik Metrolojisi
(HITEMS), (Sicaklik)

v Endiistriyel Uygulamalar Icin Vakum Metrolojisi (Vakum),
(Basing)

v" Avrupa Su Cerceve Direktifi (ENVO8 WFD) Kapsaminda
Kritik Kirleticilerin [zlenmesi I¢in Izlenebilir Olciimler
(Organik Kimya) )

v" Mekanik Bilyikliklerin Izlenebilir Dinamik Olciimleri
(DYNAMIC), (Basinc) _

v" Atmosferdeki Basing, Nem, Sicaklik Ve Riizgar Hizi Igin
Metroloji (METEOMET), (Akiskanlar Mekanidi)

v Metaloproteinler icin Metroloji (Metallomics), (inorganik
Kimya)

v Evrensel Kulak Simillatordi ve isitilemeyen Sesin
Algilanmast I¢in Metroloji, (Akustik)

v Utrasonik Tedavi icin Dozimetri(DUTy), (Akustik)

v lzlenebilir Sicaklik Olgtimleri icin Yeni Teknikler (NOTED),
(Sicakik)

v Il Dadilimi icin Metroloji (Medd), (Akiskanlar)

v Nanometre Alti Boyut Olctimlerinin Izlenebilirligi
(Subnano), (Zaman Frekans)

v" Enfeksiyon Hastallklan, Antibiyotik Direncli Bakteri ve
Zararli Mikroorganizmalarin [zlenmesi I¢in Metroloji,
(Biyoanaliz)

v" Yeni Kilogram lletimi Icin Pratik Araclarin Gelistirlmesi
(NEW KILO), (Kiitle)

v" Yeni Kelvin'in Uygulanmasi (InK), (Sicaklik)

v' Malzemelerdeki Rutubet igin Metroloji (METefnet),
(Sicaklik) i

v~ Orneklemeli Elektriksel Olgiimler icin Kuantum Standardi
(Q-WAVE), (Gerilim)

v" Hava Ortamindaki Ses icin Watt Birimi Standardinin
Olusturulmast, Aktariimasi ve Uygulamasi, (Akustik)

v" Quantum Sistemler Kullanarak Otomatik Empedans
Metrolojisinin Gelistirilmesi (AIM QUTE), (Empedans)

v" Endiistriyel Ortamlarda Gelistirilmis EMC Test Yontemleri,
(Elektromanyetik)

v Biyolojik Molekiller ve Biiyiikliikler Icin Izlenebilirlik ,
(Biyoanaliz)

v" Meganewton dlciim araliklarinda kuvvet izlenebilirlidi,
(Kuvvet)

v" Endiistriyel Uygulamalar icin Kiiciik ve Yiksek
Performansh Mikrodalga Saat (Mclocks), (Zaman ve
Frekans)

v" Agi Metrolojisi (Angles), (Boyutsal)
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EMRP FUNDED PROJECTS IN 203

V' SEA-FU-NET 2 - EU-ASEAN S&T cooperation fo jointly
lackle soctelal challenges, (Dimensional)

v Metrology for Advanced Industrial Magnetics (MetMags)
(Magnetics)

v’ High Temperature Metrology for Industrial Applications
(HITEMS), (Temperature)

v' Vacuum Metrology for Production Environments
(Vacuum), (Pressure)

v’ Traceable Meastirements for Moniforing Critical Pollutants
Under the Furopean Water Framework Directive (WFD
lraceability), (Organic Chemistry)

v Traceable Dynamic Measurement of Mechanical Quantites
(DYNAMIC), (Pressure)

v' Metrology for Pressure Temperature, Humidity and
Alrspeed in the Atmosphere (METEOMET), (Fluid
Mechanics)

v' Metrology for Metalloproteins (Metallomics), (Inorganic
Chemistry)

v’ Metrology for a Universal Far Simulator and the
Perception of Non-audible Sound (Ears), (Acoustic)

v" Dosimelry for Ultrasound Therapy (DUTy), (Acoustic)

v Novel Technigues for Traceable Temperature
Dissemination (NOTED), (Temperature)

v’ Metrology for Drug Delivery (MeDD), (Hluid Mechanics)

v’ Traceability of Sub-nm Length Measurements (Subnano),
(Time and Frequency)

v Metrology for Monitoring Infectious Diseases,
Antimicrobial Resistance and Harmiul Micro-organisms
(INFECT-MET), (Bioanalysis)

v' Devoloping a Practical Means of Disseminating the New
Kilogram (NewKILO), (Mass)

v Implementing the New Kelvin (Ink), (Temperature)

V' Metrology for Moisture in Materials (METefnet),
(Temperature)

v" Quantum Standard for Sampled Flectrical Measurements
(Q-WAVE), (Vollage)

v' Realjsation, Dissemination and Application of the Unit
Watt in Airborne Sound (SounaPwr), (Acoustic)

v' Automated Impedance Metrology Extending the Quantum
Toolbox for Electricity (AIM QuTE), (Impedance)

v' Improved EMC Test Methods in Industrial Environments
(EMC), (Flectromagnetic)

V' Traceability for Biologically Relevant Molecules and
Entittes (Bio-StTrace), (Bioanalysis)

v’ Force Traceability Within The Meganewton Range (Force),
(Force)

v (ompact and High-Performing Microwave Clocks for
Industrial Applications (Mclocks), (Time and Frequency)

v Angle Metrology (Angles), (Dimensional)

v
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2013 YILINDA TAMAMLANAN EMRP EMRP FUNDED PROJECTS THAT WERE

PROJELERI (OMPLETED IN 2013

v SEA-EU-NET Avrupa -Gliney Asya Ulkeleri v’ SEA-EU-NET (Facilitating the Bi-Regional FU-ASEAN
Arasinda Bilimsel ve Teknolojik lkili Science and Technology Dialogue), (Dimensional)

Diyalogun Kolaylastinimasi, (Bayisal v' (haracterization of Energy Gases, (Impedance)

v" Enerji Gazlarinin Karakterizasyonu, (Empedans) V' Wetrology for Biofuels, (Organic Chemistry)

v’ Biyoyakitiarda Ol¢iim (BIOFUELS), (Organik Kimya) v Metrology for Electrical Smart Grids (SHART GRIDS)
v Akilli Elektrik Sebekeleri igin Metroloji “Metrology for (Power & Energy)

Electrical Smart Grids (SMART GRIDS)”, (Gii¢ ve Enerji) V' DCHigh Voltage Metrology (Hiah Voltage)
v" DC Yiiksek Gerilim Metrolojisi, (Yiiksek Gerilim)
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ULUSAL OLCUM STANDARTLARI

_w@_
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NATIONAL MEASUREMENT STANDARDS

TUBITAK UME 2013 yilinda; kalibrasyon, editim ve danismanlik
basta olmak tizere, yurtici ve yurtdisi misterilerinin taleplerini
biyiik olciide karsilamistir.

Kurulu altyapist ve 89 dedisik dlcim biyiikligiinde, 116 dedisik
birinil seviye standart ile 2013 yilinda 512 cesit 6l¢tim ve
kalibrasyon hizmeti sunmustur.

2013 vl iginde TUBITAK UME laboratuvarlan tarafindan ulusal
olclim standartlar veya standart 6lcim sistemleri icin
kullanilan 27 adet referans/cihaz/standart ve malzeme
(iretilmistir. Uretilen referans cihaz/standart/malzemelerden
bazilan asadida belirtilmistir.

v" 25 Amper AC/DC Akim sontii 2 (iki) adet (Gerilim)

v" Tek eklemli 0,5 V Isil Cevirici 2 (iki) adet (Gerilim)

V' Stipilsilgift 1(bir) adet (Sicaklik)

v" Suyun Uclii Noktasi Hiicresi (Noted icin Si2 hicresi) 1 (bir)
adet (Sicaklik)

v" ACYiiksek Gerilim Boliicii (15kV peak) 1 (bir) adet (Giic ve
Enerji)

v" EN-S(B-50 model numarali Standart Akim Yiik Seti (50Hz)
1(hir) adet (Glic ve Enerji)

v" UME 1303 Marker SRM 1 (bir) adet (Organik Kimya)

v" UME 1301 CAP SRM 1 (bir) adet (Organik Kimya)

v" UME Marker RM1 (bir) adet (Organik Kimya)

v" Kalay sabit noktas! 2 (iki) adet (Sicaklik)

v" 50 Hz Standart Akim Yiik Seti 1(bir) adet (Gi¢ ve Enerji)

v" ok Oranli Referans Akim Transformatdrii 1 (bir) adet (Glic
ve Enerji)

v" (inko Sabit noktasi 1 (bir) adet (Sicaklik)

v" Suyun Uclii Noktasi (noted icin NA ve K) 2 (iki) adet
(Sicakhk)

v" Radyasyon Termometresi 1 (bir) adet (Sicaklik)

v" Suyun Uglii Noktas1 1 (bir) adet (Sicaklik)

v Kisa Mastar Blok Interferometresi 1 (bir) adet
(Zaman/Frekans ve Dalgaboyu)

v" Kaynak Suyu Sertifikali Referans Malzeme 1 (bir)
(Inorganik Kimya)

v" Referans Isilcift (S tipi) 2 (iki) adet (Sicaklik)

v" 50 Hz Standart Akim Yk (5VA-15VA) 1 (bir) adet (Gii¢ ve
Enerji)

v (iva sabit noktasi 1 (bir) adet (Sicaklik)

v (inko Sabit Noktasi (Zn 13-02) 1 (bir) adet (Sicaklik)

TUBITAK UME continued to fulfil the demands of its domestic
and foreign customers for calibration, training and consuliancy
services,

In 2013, TUBITAK UME provided 512 types of measurement and
@ahibration services with fts established infrastructure of 116
different primary level stanaards that cover 89 different
meastirement quantiies,

In 2013, the laboratories of TUBITAK UMF developed 27 new
reference standards ana materials for use as nationa/
meastirement stanaaras or standard meastrement systems.
Some of those are listed as follows;

v’ 254 AGDC Current Shunt 2 (two) tours (Voltage)
0.5V Single Junction Thermal Converter 2 (two) pleces
(Voltage)

v’ S-Type Thermocouples ] (one) tours (Temperatire)

v" Triple point of Water Cell (Si2 Cell for Noted) ] (one) tours
(Temperalure)

v'AC High Voltage Divider (T5kV peak) ] (one) tours (Power
& Energy)

v’ Standard Current Burden Set for 50Kz with mode! number
EN-SCB-50, 1 (one) tours (Power & Energy)

v’ UMET305 Marker (RM ] (one) tours (Organic Chemistry)

V' UMEIZ01 CAP (RM 1 (one) tours (Organic Chemistry)

V' UMEMarker RM 1 (one) tours (Organic Chemistry)

v' Tin Fixed Point 2 (two) tours (Temperature)

v’ Standard Current Burden Set for 50Kz 1 (one) tours
(Power & Fnergy)

v’ Reference Multi-Ratio Current Transformer, 1 (one) tours
(Power & Fnergy)

v' Zinc Fixed Point I (one) tours (Temperature)

v Trjple point of Water (Na and K for NOTED) 2 (two) tours
(Temperature)

v’ Radiation Thermometer ] (one) tours (Temperature)

v" Triple Point of Water 1 (one) tours (Temperature)

v’ Short Gauge Block Interferometer 1 (one) tours ((Time and
Frequency/Wavelength)

v" Spring Water Certified Reference Material I (one)
(Inorganic Chemistry)

v’ S-Type  Reference  Thermocouple 2 (two)  tours
(Temperature)

v’ Standard Current Burden Set for 50Hz (SVA-15VA), 1 (one)
lours (Power & Energy)

v" Mercury Fixed Point] ] (one) tours (Temperature)

v Zinc Fixed Point (Zn 13-02) 1 (one) tours (Temperature)

w
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Ulke ihtiyaclan dogrultusunda, TUBITAK UME'de 9 adet yeni
olcim teknidi gelistirilmistir.

v Vakum altinda calisan sonik nozullarin kalibrasyonu
(Akiskanlar)

v" Doner disk sistemi ile LDA lazer isimimlarinin sagak aralid
Olctimil (Akiskanlar)
v" LC-IRMS Cihazi ile bal ol¢iimleri (Organik Kimya)

v' Exact Match Double ID MS teknigi ile serumda
Selenomethionine tayini (Referans Malzemeler)

v" Optik lzgara (ID-Grating) Adim Aralidi Kalibrasyonu
(Boyutsal)

v" Monier Williams Yontemi ile kikiirt diyoksit tayini
(Referans Malzemeler)

v (iy Noktasi Olcer Kalibrasyon Sisteminin Kurulmasi Ve
Belirsizligin Diisiiriimesi (Sicaklk)

v" Pyranometre ve Pyrheliometre kalibrasyon altyapisi
(Optik)

v" HPLC-IRMS  cihazinda d13(/12C izotop oranlan tayini
(Organik Kimya)

2013 yilinda, 13 adet ulusal laboratuvarlar arasi karsilastirma
yapimistir.

v [letimle Yayimim Karsilastirmasi (Elektromanyetik),
v Ikili Kitle Karsilastirmasi 2 mg, 50 g F1 (Kiitle),

v" Sicaklik Kaynadi (Etiiv, Derin Dondurucu vb.) Kalibrasyonu
Karsilastirmasi (Sicaklik),

v" Badil Nem Karsilastirmasi (Sicaklik),

v" MIL-STD-461 E veF (CE101, CE102, RET01, RE102)
(Elektromanyetik),

v" 10 mOhm DC Akim Sont Karsilastirmast (Empedans),

v" MIL-STF-461F Standardina gére CE101-102
(Elektromanyetik),

v" MIL-STF-461F Standardina gore REI01-102
(Elektromanyetik),

v Mikrodalga Giic Olciimleri (Elektromanyetik),

v Transformator Dodruluk Deneyi Karsilastirmasi (Gig ve
Enerji),

v ACGiic Olciimleri Karsilastirmasi (Gig ve Enerji),

v Titresim Uyanasi Kalibrasyonu Karstlastirmasi (Akustik),

v" Ses Kalibratorii Kalibrasyonu Karsilastirmasi (Akustik),
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Inline with Turkey's needs, the following mine improvements
were made in measturement system and stanaaras avaiable
at TUBITAK UME:

v’ Galibration of Sonic Nozzles in the Vacum Condition (Fuid
Mechanics)

V' Measurement of [DA laser interference beams with a
Spinning Disk Device (Fluid Mechanics)

V" Honey measurements by LC-IRMS (Organic Chemistry)

v’ Determination of Selenomethionine in Serum with Exact
Match Double 1D MS Technique (Reference Materials)

v' 1D Optical Grating Pitch Calibration, (Dimensional)

V' Determination of Sulfur Dioxide with Monier Williams
Method (Reference Materials)

v’ Installation of Dew-Point Meter Galibration System and
decreasing uncertainty (Temperature)

v’ Glibration Infrastructure of Pyranometer and
Pyrheliometer (Qptik)

v' Determination of 5 I3C/12C isotope ratio by HPLC-IRMS
(Organic Chemistry)

TUBITAK UME organized in I3 new national comparisons in
2003, These national comparisons are given below,

V' (onducted Immunity Intercomparison (Blectromagnetic)
v’ Bilateral Mass Comparison, 2mg & 50 g FI (Mass)

V' Comparison of Temperature-Controlled Volume
Galtbrations (oven, Deep-freeze, elc) (Temperalure)

V' (omparison of Relative Humidlity Galibrations
(Temperature)

V' MIL-STD-46] E/F (CEI0], CET02, RETOL, REIO2)
(Hectromagnelic)

V' 10 mOhm DC Current Shunt Comparison (Impedance),

v' CEIOI-I02 tests accordling to MIL-STF-46IF
(Hectromagnetic)

V' REIOI-IO? tests accordling to MIL-STE-46IF
(Hlectromagnetic)

v" Microwave Power Measurements (Electromagnetic)

v Interlaboratory Comparison on the Transformer Accuracy
Test (Power & Fnergy)

v Interlaboratory Comparison on AC Power Measurements,
(Power & Energy)

v’ (omparison on (alibration of Vibration Exciter (Acoustics)
v’ (omparison on (alibration of Sound Galibrator (Acoustics)

v
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Kimya Yeterlilik Testleri kapsaminda iilke genelinde kimya
sanavisi icin asadidaki basliklarda 27 adet yeterlilik testi
diizenlenmistir.

v Suda Iletkenlik Tayini,

v" (GIda Maddelerinde Aflatoksin Tayini,

v" (ida Maddelerinde Nem, Kiil, Yad, Protein ve Gluten Tayini,
v" Domateste Klorlu Pestisit Tayini,

v Salcada Metal Tayini,

v" Atik Suda Metal Tayini,

v" Suda pH Tayini

v" Suda Askida Kati Madde Tayini,

v |¢me Suyunda Anyon Tayini,

v Atik Suda KOI Tayini,

v Ketcapta Benzoat ve Sorbat Tayini,

v" [cme Suyunda Metal Tayini,

v" Balda HMF, Glikoz, Fruktoz ve Sakkaroz Tayini,

v Suda Katyon Tayini,

v" Aycicek Yadinda Yad Asitleri Kompozisyonu Tayini

_@_
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TUBITAK UME organized proficiency testing programs on 27
Subjects listed below.

V" Determination of Conauctivity in Water

v" Determination of Aflatoxin in Food

v" Determination of Moisture, Ash, Fat. Protein and Gliiten in
Foodstuffs

v Determination of Chiorinated Pesticides in Jomato

v’ Determination of Mefals in Tomato Paste

V' Determination of Melals in Waste Water

v' Determination of pH in Water

V' Determination of Supenaed Solids in Water

v Determination of Anions in Drinking Water

v" Determination of (0D in Waste Water

v’ Determination of Benzoate Sorbate in Ketchup

v" Determination of Metals in Drinking Water

v’ Determination of HME Glucose, Fructose and Sucrose in
Honey

v" Determination of Gation in Water

v Determination of Fatty Acids Composition of Sunflower Oif

Diizenlenen Laboratuvarlar Arasl
Karsilastirma ve Yeterlilik Testleri /
Organized ILCs and PTs
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/

2010 2011

2012 2013

Katiim Saglanan Uluslararasi Karsilastirmalar/
Joined International Comparisons

Adet/Number
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ULUSLARARASI FAALIYETLER
INTERNATIONAL ACTIVITIES

TUBITAK UME, BIPM ve Bdlgesel Metroloji Organizasyonlar’nda yeni
tyelikler elde etti.

o TUBITAK UME, Uluslararast Agirliklar ve Olciiler
Komitesi (CIPM)'in 25 Ekim 2013 tarihinde aldigi karar
ile CIPM Elektrik ve Manyetizma Danisma Komitesi
(CCEM)'ne tam iye oldu.

o TUBITAK UME'nin 6zellikle tipta kullamilan sertifikali
referans malzemeleri ve referans metotlari hakkinda
calismalar yapan 6nde gelen kurumiarin yer aldid
uluslararasi bir komite olan Tibbi Laboratuvarlarda
[zlenebilirlik icin Ortak Komite (Joint Committee for
Traceability in Laboratory Medicine - J(TLM)'ye
tyeligi onayland.

e TUBITAK UME, GCC (Korfez Ulkeleri Isbirligi
Organizasyonu) dyesi tlkeler tarafindan kurulan
GULFMET"e (Korfez Ulkeleri Metroloji Birlii) asosiye
tiye oldu.

e Sualti Akustik olcimleri konusunda yetkilendirilmis
kurulus olarak BIPM'e bildirilen TUBITAK MAM Malzeme
Enstitisti Sualtr Akustik Laboratuvari (MAM ME
SAL)'nin EURAMET'e asosiye (ye olmasl i¢in basvuru
gerceklestirildi .

TUBITAK UME, ulusal ve uluslararasi teknik komite tiyelikleri
kapsamindaki faaliyetlerini 2013 yilinda da devam ettirmistir. 2013
yilinda teknik komitelere Gyelik sayisi 84'(i uluslararasi olmak
tizere 97'ye ulasmistir.

2013 yilinda 18 adet uluslararasi karstlastirmaya katilim
sadlanmistir. Katilim sadlanan uluslararasi karsilastirmalar asadida
verilmistir.

v" EURAMET Paralel Vida Mastarlari (Boyutsal)

v" ((QM-K72 / (CQM-P107.1 Saf Cinko Metalinde Alti Metallik
Safsizliklarin Olciilmesi (Inorganik Kimya)

v ((QMK11.2 Insan Serumunda Glukoz Tayini (Organik Kimya)

v" ((QM K 6.2 Insan Serumunda Total Kolesterol Tayini (Organik
Kimya)

v ((QMK12.2 Insan Serumunda Kreatinin Tayini (Organik
Kimya)

v" EURAMET.L-K1.2011 Mastar Blok Karsilastirmasi) (Boyutsal)

v EURAMET.L-K1.2011 Interferometrik Mastar Blok Olgiimleri)
(Zaman/Frekans ve Dalgahoyu)

EURAK\T

European Association of National Metrology Institutes

ANNUAL REPORT

TUBITAK UME obtained new memberships in the GPM
Consultative Committees and Regional Metrology
Organizations,

o TUBITAK UME has become a full member of the
Consultative Committee for Hectricity and
Magnetism ((CEM) by dedision of the International
Weight and Measures Committee (CIPM) on October
25 2013

o An application was submitted for membership of
the Joint Committee for Traceability in Laboratory
Mediicine (JCTLM) wihich rules on traceability issues
pertaining to certified reference materials and
reference methods used in laboratory mealicine,

o TUBITAK UME has become an associate member of
the Guif Association for Metrology (GULFMET), a
new regional metrology organization operating
within the GCC (Gulf Cooperation Counci).

o Anapplication was submitted for assodiate
membership in FURAMET in the underwater
acoustics measurements field for the TUBITAK MAM
Materials Institufe Underwater Acoustics
Laboratory, which was registered as a designated
institute at the BIPM in 2017

In 2013, while TUBITAK UMF continued fo be active in national
and international technical committees, it increased the
number of memberships in technical committees fo 97, of
wihich 84 were infernational.

In 2013, TUBITAK UME took part in the 18 international
comparisons listed befow:

v FURAMET Supplementary Comparison of Parallel Thread
Gauges (52]) (Dimensional)

v’ (COM-K72/ CCOM-PIOJ.] - Measurement of the purity of
Zinc with respect to six metallic impurit (Inorganic
Chemistry)

V' (COMK 112 Determination of Glucose in Human Serum
(Organic Chemistry)

V' (COMK 6.2 Determination of Total Cholesterol in Human
Serum (Organic Chemistry)

V' (COMK 122 Determination of Creatinine in Human Serum
(Organic Chemistry)

v' EURAMETL-K1.2011 Gauge Blocks Comparison
(Dimensional)

V' FURAMETL-K1.2011 Key Comparison Galibration of Gauge
Blocks by Interferometry (Time and Frequency/
Wavelength)

v
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v" (CQM-K98 P134 Bronzda Pb izotop Orani (inorganik
Kimya)

v" ((QM-P94.2 DNA Metillenmesinin Miktan (Biyoanaliz)

v" (CQM-P154 DNA’nin Tam Miktari (Biyoanaliz)

v" (CQM-K110 Genetigi Dedistirilmis Pirinc Orneklerinde
Bt63'lin Gdreceli Miktari (Biyoanaliz)

v" (CQM-K104 Organik Maddelerde Kimyasal Saflik Tayini)
(Organik)

v Tayfsal Geirgenlik (Optik)

v" Azotta metan (Gaz Metrolojisi)

v EURAMET 1187"10 kA Akim DeGerine Kadar Olcti Akim
Transformatori (Giic ve Enerji)

v" (CL-K11, 12 Molekiiliiniin R(127) Enerji Gegisinin 11-5
Bileseninin f Frekansina Kilitli Kararli Lazer)
(Zaman/Frekans ve Dalgaboyu) i

v" ((QM-K106 / P128.1 Kozmetikte Pb, As ve Hg Olgiimil
(Inorganik Kimya)

2013 yilinda BIPM CMC veri tabaninda revizyon yapilmistir. Bazi
olctim biyuklkleri cikartilmis, bazlan diger oletim biyiklikleri
ile birlestirilmistir. Bu revizyondan sonra TUBITAK UME'nin
BIPM'in veri tabaninda yer alan Kalibrasyon ve Olgiim
Yetenekleri (CMC) tablolarinda 392 ¢esit hizmeti yer almaktadir.
Bu hizmetler iin verilen sertifikalar uluslararasi Karsilikl
Taninma Diizenlemesini (MRA) imzalayan kuruluslar tarafindan
kabul gormektedir. 2015 yilinda TUBITAK UME'nin Kimyasal
Olelim alanindaki verisi 35'e yiikselmistir.

ANNUAL REPORT

V' (COM-K98 P34 Pb Isotope Amount Ratios in Bronze
(Inorganic Chemistry)

v ((QM-P94.2-Quantification of DNA Methylation
(Bioanalysis)

v’ ((OM-PI54-Absolute Quantification of DNA (Bioanalysis)

V' (COM-KT10-Relative Quantification of BL63 in GM Rice
Matrix Sample (Bioanalysis)

v’ (COM-K104 Characterization Of Organic Substances For
Chemical Purity (Organic Chemistry)

v" Bilateral Comparison on Regular Spectral Transmittance.
CSIC (Optical)

v’ Methane (CH4) in Nitrogen (2000 1 mol/mol) (Gas
Metrology)

v' FURAMET Project 1187 Comparison Of Instrument Current
Transformers Up To I0Ka (Power & Fnergy)

v' (KT Key Comparison of Optical Frequency/Wavelength
(Time and Frequency/ Wavelength)

v’ ((QM-K106/ PI28.1 Pb, As and Hg Measurements in
(osimetic (Inorganic Chemistry)

In 2003, the (alibration and Measurement (apabilities ((M(s)
listed in the BIPM Key Comparison Database (K(DB) were
revised. Some (M(s were aeleted and some were merged with
others, After the revision, TUBITAK UME had 39 entries in the
BIPM KCDB Galibration certificales that are given within the
Scope of the capabilities deciared on the K(DB are recognized
by all partres to the (IPM Mutual Recognition Arrangement. / n
2013, the number of TUBITAK UME CHCS in the feld of chemical
metrology published in the K(DB increased to 35.

Himet Sunulan Ike1er/ Services Provided

W
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BIPM Veri Tabaninda TUBITAK UME

Kalibrasyon ve Olciim Kabiliyeti (CMC) Sayilan
Number of Galibration and Measurement Gpabilities ((MC) Entries of TUBITAK UME on the BIPM Database

AUV Akustik, Ultrasonik ve Titresim
ustic, Ultrasounic and Vibration
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TUBITAK UME, 2006 yilinda yasadid statii degisiklidi sonucunda
mevcut altyapisi ile Ttirkive’nin Gnde gelen sanayici ve Kamu
Kurumlart ile yeni proje fikirlerinin hayata gecirilmesi amaciyla
2013 yilinda 74 adet is gelistirme toplantisi ger¢eklestirmistir.
Ayrica altyapisinin tanitimi amaciyla dedisik fuar ve
konferanslara da katilim sadlamistir.

Katihm Saglanan ve Diizenlenen Etkinlikler

TUBITAK UME uzmanlart ve davetli bilim insanlari tarafindan
vaptiklari bilimsel calismalar sunmalari icin 21 adet bilimsel
seminerin organizasyonu gerceklestirilmistir.

21 6grenci grubuna UME Tanitimi ve Laboratuvar ziyareti
gerceklestirilmistir,

65 firma / sahis / grubun kalibrasyona gozlemi olarak
katilim, alacadi hizmetler hakkinda goriisme vb. amacli
ziyaret organizasyonu gerceklestirilmistir.

Yil icinde revizyonlara u§rayan TUBITAK UME Organizasyon
Semasinda son olarak 13 Eylal 2013 tarihli Baskanhk Olur'u ile
dedisiklikler yapilmistir.

W

TUBITAK UME reoriented itself towards RED as a result of a
change in its status in 2006, and has since then laken part ina
growing number of research activities. 74 business
development meetings were organized in 2013 with the
participation of the leading industry and public institutions of
Turkey for the purpose of building partnerships and generating
new research projects.

(onferences and Trade Fairs

Jlscientific seminars given by TUBITAK UME personel and
Invited scientists were organized.

21 seperate student groups were hosted for an introaluction to
TUBITAK UME and laboratory visits.

Visits were made to 65 companies, individuals and groups
with the purpose of discussing services to be deljvered,
participation in calibrations as observers and other service
related issues.

(hanges were made to TUBITAK UM’ organization chart after
the meeting of the TUBITAK Scientific Board held on
Seotember 13, 2015,
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21-24 Mart tarihlerinde “WIN'2013 Otomasyon Fuari”na, 4-7
Nisan tarihlerinde “Ekspomed ve LABTEK Fuan”na, 7-10 Mayis
tarihlerinde “IDEF'13 Fuan”na, 9-10 Mayis tarihlerinde
“Uluslararas Istanbul Akilli Sebekeler Kongre ve Sergisi‘ne,
16-18 Mayis tarihlerinde 1. Ulusal Laboratuvar Akreditasyonu
ve Glivenlii Sempozyumu ve Sergisi‘ne, 6-9 Haziran
tarihlerinde “WIN'3 Metal Isleme Fuari”na, 24-27 Ekim
tarihlerinde Inovasyon Tarkiye 2013 Fuari'na, 15-17 Kasim
tarihlerinde Ar-Ge Merkezleri Fuari'ma, 14-17 Kasim
tarihlerinde Kalite'13, 6. Kontrol, Metroloji, Test Ekipmanlan ve
Endiistriyel Yaziim Fuar’'na destekleyen kurulus olarak
tanitim amaciyla katihm saglanmustir.

Marmara, Hacettepe, Yildiz Teknik, Kog, Sabanci ve Istanbul
Teknik Universitelerinin kariyer giinlerine katiim saglanarak
TUBITAK UME hakkinda bilgiler aktanimistir.

20 Mayis Dinya Metroloji Giin, “Ginlik Hayatimizda
Metroloji” temasiyla Bilim Sanayi ve Teknoloji Bakanhd
Metroloji ve Standardizasyon Genel Midirligi ile birlikte
TUBITAK UME'nin ev sahipliginde dizenlenen organizasyonla
kutlanmistir.

_@7_
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TUBITAK UME participated in several fairs and symposiums as
a sponsor such as; WIN 2013 Automation Fair (March 21-24),
Ekspomed and LABTEK Fair (April 4-7), IDEFT3 Fair (May 7-10),
International Congress on Smart Grid and Fair (May 9-10), F'
National Laboratory Accreditation and Security Symposium
and Fair (May 16-18), WIN'I3 Metal Working Fair (June 6-9),
Innovation Turkey 2013 (Oclober 24-27), R&D (enters Fair
(November I5-17), Quality T3 & (ontrol Metrology, Test
Fquipments and Industrial Software Fair (November 14-17).

TUBITAK UME participated in the career days of Marmara,
Hacettepe, Yidlz Technical, Koc, Sabanca ve Istanbul Technical
Universities lo introalice the institute to newly gradualing
stuadents,

“WMetrology in Daily Life” themed May 20 World Metrology Day
celebrations were hosted by the Ministry of Science, Industry
ana Technology’s General Directorate for Metrology and
Standardization and TUBITAK UME

W
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“Ginliik Hayatimizda Metroloji” konulu fotograf yansmasiyla
TUBITAK Gebze Yerleskesi'nde her yil 20 Mayis Metroloji Giinil
etkinlikleri icerisinde diizenlenen 1530 m Yerleske Kosusu ve
Masa Tenisi Turnuvasinda dereceye girenlere ddiilleri
verilmistir. Kattimalar TUBITAK UME tarafindan metroloji
farkindaligina yonelik olusturulan ve popiiler 6l¢tim alanlarini
gosteren cihazlarin yer aldidi dlctim parkini da incelemislerdir.

20 Mayis Diinya Metroloji Giini icin tiim diinyada ortak olarak
kullamilan poster TUBITAK UME tarafindan tasarlanmistir.

Within this framework a photography contest, a table tennis
tournament and a 1530 m cross compelition were organized.
Participants visited the measurement park which was
designed by TUBITAK UME to increase metrology awareness,

The poster that was used for the World Metrology Day 2015 all
over the world was aestgned by TUBITAK UME.

) DOGRU OLGUMLE
. BIR ADIM

ONDE OL!

WITH ACCURATE MEASUREMENTS

MOVE A STEP AHEAD!

W
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Metroloj

Olciim
hayatin icinde
var!

- N 2, Diinya Metroloji Giinii 50
ST 2 T z
M ﬁ _u?‘_ 20 Mayis :i‘,,,
“BIPM -l UME www.ume.tubitak.gov.tr A E Y

Bilim, Sanayl ve Teknolojl Bakanki www.worldmetrologyday.org
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KALITE YONETIM SISTEMi VE AKREDITASYON
QUALITY MANAGEMENT SYSTEM AND ACCREDITATION

TUBITAK UME'nin ve Tiirkiye Atom Enerjisi Kurumu'nun (TAEK)
Kalite Yonetim Sistemlerinin dederlendirmesi, 14-15 Mart 2013
tarihlerinde Bosna ve Hersek Metroloji Enstitlisi (IMBIH) ev
sahiplidinde Saraybosna’da gerceklestirilen, EURAMET Kalite
Teknik Komitesi'nin 8. toplantisinda gerceklestirilmistir.

Dederlendirme sonucunda TUBITAK UME ve TAEK'in Kalite
Yonetim Sistemleri'in islevsel ve siirdiiriilebilir olduduna
karar verilmistir. Aynca TUBITAK UME Kalite Yénetim
Sistemi'nin ISO Guide 34 dokiimaninin sartlarini sadladidi da
onaylanmistir. TUBITAK UME'nin IS0 Guide 34 kapsamindaki
akreditasyon basvurusu TURKAK'a resmi olarak 11.07.2013
tarihinde iletilmistir.

TUBITAK UME'nin kaynak suyu referans malzeme iretiminin
[SO/IEC 17025 ve Guide 34 gerekliliklerine uyumlulugu
agsindan EURAMET 1238 nolu proje kapsaminda badimsiz dis
denetimi gerceklestirilmistir.

UME Kalite Yonetim Sistemi'nin 1SO/IEC 17043 standardinin
sartlarina uyumlu hale getirilmesi ¢alismalarina baslanmistir.
Bu kapsamda gerekli teknik talimatlar hazirlanmustir.

TUBITAK UME tarafindan diizenlenen kalibrasyon sertifikas! ve
deney raporlarinin, UME disinda kopyalanarak dedistirilmesini
onlemek amaayla, sertifika ve raporlarin basilacadi kaliteli
kadit secimi ve satin alimi gerceklestirilmistir.

"Kalibrasyon Sertifikalar" ve "Deney Raporlari"nin onay
sirecinin hizlandinimasi amaayla elektronik onay sistemi
gelistirilmis ve pilot uygulama calismasina baslanmistir.

"(IPM MRA" logosunun yer aldidi kalibrasyon sertifikas!
sablonlari olusturulmustur. Ayrica tiim kalibrasyon sertifikasl
ve deney raporu sablonlari, ingilizce diizenlenen belgelerde
standart olarak ver alan metinlerin ingilizce cevirileri de dahil
edilerek revize edilmistir.

TUBITAK UME sadece kendi kalite sistemi ve iilkemizdeki kalite
yonetim sistemine destek olmamakta ve yurtdisindaki
enstitiilerin kalite yonetim sistemlerinin kurulmasi ve
gelistirilmesi icin destek vermektedir.

TUBITAK UME'de uygulanan kalite yonetim sistemi geredi
stirekli iyilestirmeler yapiimaktadir. Bu kapsamda da dederli
paydaslarimizin bizlere yaptiklar geri bildirimlerden istifade
ile hizmetlerimize ait dokiimanlarda sirekli olarak iyilestirme
faaliyetleri yapiimistir ve yapiimaktadir.

The review of Quality Management System of TUBITAK UME
and TurkishAtomic Energy Authority (TAEK) within EURAMET
Technical Commitee for Quality (TC-Q) was carried out at the
TC-Q 8th meeting hosted by the Institute of Metrology of

%ya and Herzegovina (IMBIH) in Sarajevo on March 14-15,

As a result of the evaluation, it was concluaded that the Quality
Management Systems of both TUBITAK UME and TAEK are
functional and sustainable. Also, the committee confirmed
that TUBITAK UME's Quality Management System meels the
requirements of IS0 Guide 34. TUBITAK UME officially applied
for accrealitation from TURKAK in the scope of IS0 Guide 34
on November 7, 2013,

TUBITAK UME successfully passed a peer review within
FURAMET Project No 1238 as a proaducer of spring water
reference material meeting the requirements of the IS0
Gliige 34

TUBITAK UMF started activities for adapting the Quality
Management System fto the requirements of the 150 / IEC
17043 stanaard. In this contetext, the necessary tedhnical
instructions have been elaborated,

To improve the visibility of certificates and reports Issued by
TUBITAK UME and guard against possible falsification outsioe
of the institute, a decision was taken to print certificates and
reports on paper with enhanced security features. The paper
has been chosen and purchased.

In order to accelerate the process for approval of Calibration
(ertificates and Test Reports, new Software for electronic
approval has been developed and a pilot stuay of electronic
approval has been initiated.

The templates with "CIPM MRA" logo have been created. In
aadition, all calibration certificate and lest report templates
have been also revised by induding standard text fo be
presented in the certificates prepared in Fnglish

TUBITAK UME not only works on its own quality management
system, but also suyports the establishment and further
aevelopment of quality management system of instifutes
abroad.

W



FAALIYET RAPORU

HIZMETLERIMIZ
SERVICES

Kalibrasyon/Deney Hizmetleri

2013 yilinda TUBITAK UME, milsterilerine 512 adet
kalibrasyon/deney cesidi ile hizmet sunmustur. Bu
hizmetlerden 297 adedi akreditasyon kapsaminda yer
almaktadir.

_@_
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Calibration/Test Services

TUBITAK UMF offered 512 types of calibration/testing services
1 2013, 297 of them are covered by the accrediitation scope.

Kalibrasyon/Deney Sayisi
Number of Galibration/Test Services

4421

4341

EEEEESE

7772006 2007 2008

Editim Hizmetleri

2013 yilinda yurtici ve yurtdisi talepler dogrultusunda 1047
kisi.olin, 160 adet egitim verilmistir.

2009

4340

2010 201 202 2013

Training Services

In response to requests from national and international
customers, a total of 160 training sessions were conalucted
with the participation of 1 047 trainees

W
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Editim / 7raining

1096 1047

1100
900
700 y ///,

i 2012 2013

Kisi.giin/Man.day

Danismanlik Hizmetleri Constultancy Services

2013 yilinda 128 kisi.gtin TURKAK icin Teknik Uzmanlik destegi With the aim of solving problems related fo measurement
kapsaminda ve 33 kisi.giin 0zel 6lglim gerektiren yerinde and metrology in the inalustrial sector, 33 instances of
problem ¢6zimi kapsaminda olmak Gizere toplam 161 kisi.giin consultancy services were provided. In aaalition, TUBITAK UME

provided 128 experts to act as technical experts and assessors

danismanlik hizmeti sunulmustur. t
in accreditation assessments carried out by TURKAK.

Danismanlik/ Consultancy
161

: ﬂ

2012 2013

Kisi.giin/Man.day
-BEEREEBELE

W




FAALIYET RAPORU_ __________ _ANNUAL REPORT

SAYILARLA 2013
2015 IN NUMBERS

Ar-Ge projesi sayIsi 56
Number of RED Projects
Katihim Saglanan ulusal ve uluslararasi karsilastirma sayisi
Number of National and Intemational Comparisons 57
Uretilen referans malzeme ve standart sayisi
Number of Reference Materials and Standards Produced 2
Olciilebilen dedisik dlctim bilyiiklidi sayisi
Number of Different Measurable Quantities 75
Birincil seviye standartlarin sayisi 14
Number of Primary Level Standarads
Kalibrasyon/Deney hizmet cesidi sayis!
Number of Types of Galibration/Test Services 512
Verilen Kalibrasyon/Deney hizmet sayisi
Number of Calibrations/Test Services Provided
Yeni uluslararast ishirligi/ortak calisma sayis|
Number of New International Cooperation Arrangements 26
Verilen editim sayisi 160
Number of Trainings Given 6
Danismanlik hizmeti sayist
Number of Consultancy Services Given 86
Alinan egitim sayis
Number of Trainings Recelved ol
Uluslararasi/ulusal bilimsel yayin sayis
Number of International/National Scientific Papers
Ulusal ve Uluslararas! teknik komite tyelidi sayis!

Number of National/International Technical Committee Memberships 97
Diizenlenen ulusal/uluslararasi konferans/calistay/sempozyum sayisi
Number of National/International Conference/Workshop/Symposia Organized

(alsan Sayisi 7%
Number of Employees

3.541

10

8
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BASARI ADIMLARI
STEPS 1O SUCCESS

Referans Malzemeler Laboratuvan

Kimyasal dl¢iim sonuglarinin dogrulugu ve izlenebilirlidi,
metroloji enstitileri tarafindan tretilen sertifikali referans
malzeme (SRM) kullanimi ile sadlanabilmektedir. Ulkemizde
saglik, cevre ve gida alaninda yapilan 6l¢timlerin kalitesini
artirmak Gizere, ilke dncelikleri g6z dntinde bulundurularak
sertifikall referans malzemeler diretilmektedir. Bu amacla,
TUBITAK UME Kimya Grubu catisi altinda, referans malzeme
dretimi ile ilgili calismalara 2006 yilinda baslanmis, gerekli
altyapinin biiyik bir kismi tamamlanmis, ilk Griin olarak
Ulusal Marker SRM'leri tiretilmis ve Ulusal Marker 01.01.2007
tarihinden itibaren kullanima alinmistir. Gelinen siirec
neticesinde, Referans Malzemeler Laboratuvari 2012 yilinda
kurulmustur.

Referans Malzemeler Laboratuvari’nin temel gorevleri:

v" Ulusal ve uluslararasl ihtiyaclar dogrultusunda referans
malzeme dretimi ve sertifikalandirmasi yapmak,

v Klinik ve kimya laboratuvarlarinda yapilan élciimlerin
kalitesinin artirimasina yonelik yeterlik testleri
diizenlemek,

v" Kimyasal Metroloji alaninda editimler ve calistaylar
diizenleyerek Metroloji farkindali@inin artirimasini
sadlamaktir.

_@_
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Reference Materials Laboratory

The accuracy and traceability of chemical measurement results
(an be assured with the use of certified reference materials
(CRM) prodluced by metrology institutes. (onsidering the needs
of the country, certified reference materials are produced in
oraer to increase the quality of meastrements in the fields of
health, environment and food safety, For this purpose. studles
for the prodluction of reference materials were inifiated in 2006
and most of the required infrastructure was completed in the
Tollowing year. As the first product, National Fuel Marker (RMs
were proatuced and offered for sale as of January | 2007, As @
consequence of the process, the Reference Materials Laboratory
was formally established in 2012,

The primary auties of Reference Materials Laboratory are:

v Production and certification of reference material s

V' Organization of Proficiency Testing schemes to enable the
quality assurance of chemical measurements performed
by meaiical and chemical laboratortes

v Organization of workshops and trainings to raise the
awareness of metrology.

TUBITAK UME’de iiretilen SRMler
CRMs produced in TUBITAK UME

W
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Referans Malzemeler Laboratuvarr'nda Gretimine 2012 yilinda
baslanan 10 adet SRM’den 2'sinin sertifikasyon stiregleri 150
Guide 34°iin tiim gereklilikleri yerine getirilerek 2013 yili icinde
tamamlanmis ve satisa sunulmustur.

2013 yilinda dretimine baslanan karbon izotoplu SRM’ler ile
tretimine baslanan malzeme sayisi 15°%e (Tablo 1, Fotograf 1)
ulasmistir.

—@— ANNUAL REPORT

In 2013, for 2 of the 10 (RM’s whose prodluction was started in
2012, the certification process was completed accoraling to the
requirements of the IS0 Guide 34 and the materials were
refeased for sale. With the start of the production of carbon
Isotope (RM's in 2013, the fotal number of materials procluced
has increased to 15 (Table [, Picture ]).

TUBITAK UME Referans Malzeme Laboratuvar tarafindan iiretilmeye baslanan sertifikali referans
malzemeler

CRMs for which the certification process has been completed
. : Malzeme Kodu / Sertifikalandiriimis Deder / Certified
Malzeme ismi / Material Name Moterial Code Valle
P Kaynak Suyu Sertifikali Referans Malzemesi / UME RM 1201 Eser element miktar /
Spring Water SRM Amount of Trace Flement
) Findikta Eser Element Sertifikali Referans Malzemesi / UME CRM 1202 Eser element miktari /
Trace Element in Nut SRM Amount of Trace Fement
.| Kloramfenikol (CAP) Primer Kalibrant Sertifikali Referans G ;
5 Malzemesi/ (hloramphenicol (CAP) Primer Calibrant SRM UME CRM 1301 (AP Saflid/ Purity of (4P
G ‘ . Aflatoksin miktan /
4 | Kuru Incir Sertifikal Referans Malzemesi / Ory Hig SRM UME (RM 1302 i — e
Ulusal Marker Etken Maddeleri ve Stok cozeltisi Sertifikall .
5* | Referans Malzemeleri (5 adet) UME CRM 1303-1307 ﬁfﬁgjﬁ’;‘gg}fm -
National Marker Active Substances and Stock Solution (RM
Liofilize Serumda 25-OH Vitamin D2 ve D3 Sertifikal 25-OH Vitamin D2 ve D3 miktar /
6 | Referans Malzemesi / UME CRM 1308 Amount of 25-08 Vitamin 02 and D3
25-0H Vitamin D2 and D3 CRM in Lyophilized Serum
Karbon zotopu Sertifikali Referans Malzemeleri (5 adet)/ y BCyoog izotop orani delta degeri /
! Garbon Isotope SRMs UME CRM 13091313 R wne Is0lope ratio aella value

* Sertifikasyon stireci tamamlanmis SRM'ler laboratuvarlarin hizmetine sunulmustur. / * CRMs of the certification process has been
presented to the laboratory.
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Yeterlilik testlerine katilim, ol¢iim laboratuvarlarinda kalitenin
sadlanmasi ve laboratuvar akreditasyonu icin bir gerekliliktir.
Kimya Grubu Laboratuvarlari tarafindan 2000 yilindan beri yilda
iki defa diizenlenen yeterlilik testlerinde, 2013 yilinda
diizenlenenler Tablo 2'de verilmistir.

Participation fo Proficiency Testing Schemes is required to assure
the quality in measurements and accreditation of Iaboratories.
Proficiency Testing Schemes have been programmed twice a year
by Chemistry Group Laboratories, since 2000 and the tests
organized in 2015 are given in Jable 2.

Referans Malzemeler Laboratuvari tarafindan, paydaslarimizigin
yilda bir defa, ticretsiz “Kimyasal Olclimlerde Kalitenin Onemi ve
Kalitenin Saglanmasi: Kimyasal Metroloji Egitimi (TrainMiC) ve
vilda iki defa da "Kimyasal Olciimlerde Belirsizlik Hesaplanmasi”,
"Metodun Gegerli Kilinmasi” ve “pH Metre Kalibrasyonu™ bashkl
metroloji alani ile ilgili editimler Kimya Grubunun dider
laboratuvarlar ile koordineli olarak verilmektedir.

Materials Reference Laboratory offers “Training in Metrology in
Chemistry (TrainMie)” workshop once a year and “Uncertainty
Measturements in Chemical Galculations” “Method Validation”
and “pH Meter Glibration” trainings twice a year in collaboration
with other laboratortes of Chemistry Group.

TUBITAK UME Referans Malzemeler Laboratuvar tarafindan 2013 yilinda diizenlenen yeterlilik testleri

parametreleri
Proficiency Testing Schemes announced by Reference Materials Laboratory of TUBITAK-UME in 2013

Kod / (ode Adi / Name

KAR-G3RM-120 Atik Suda KOI Tayini / Defermination of (0D in Waste Water

KAR-G3RM-130 Atik Suda Metal Tayini / Determination of Metals in Waste Water

KAR-G3RM-140 Aycicek Yaginda Yag Asitleri Kompozisyonu Tayini / Defermination of Fatty Acids Composition of
Sunflower Ol

KAR-G3RM-150 Aycicek Yadinda Kinima Indisi, Peroksit Sayist ve lyot Sayisi Tayini / Determination of Refractive Index,
Peroxide Value and lodline Number in Sunflower Oif

KAR-G3RM-160 Balda HMF, Glikoz, Fruktoz ve Sakkaroz Tayini / Determination of HME, Glucose, Fructose and Sucrose in
Honey

KAR-G3RM-170 Domateste Klorlu Pestisit Tayini / Determination of Chiorinated Pesticides in Tomato

KAR-G3RM-180 Gida Maddelerinde Aflatoksin Tayini / Determination of Aflatoxin in Foodstuffs

KAR-G3RM-190 Gida Maddelerinde Nem, Kiil, Yad, Protein ve Gluten Tayini / Determination of Moisture, Ash, Fat and

Protein in Foodsstuffs

KAR-G3RM-200

lcme Suyunda Anyon (F, P, CI', NO,", NO5~ ve SO4°" Tayini / Determination of Anions in Drinking Water

KAR-G3RM-210

lcme Suyunda Metal (Al As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Sb ve Zn) Tayini / Determination of Metals in
Drinking Water

KAR-G3RM-220

Ketcapta Benzoat ve Sorbat Tayini / Defermination of Benzoate and Sorbate in Ketchup

KAR-G3RM-230

Salcada Metal (Cd, Cu,Fe, Pb, Snve Zn) Tayini / Defermination of Metals in Tomato Paste

KAR-G3RM-240

Suda pH Tayini / Determination of pH in Water

KAR-G3RM-250

Suda lletkenlik Tayini / Determination of Hlectrolytic Conaluctivity in Water

KAR-G3RM-260

Suda Askida Kati Madde Tayini / Determination of Suspended Solid's in Water

KAR-G3RM-270

Suda Katyon (Ca**, Mg™, Na*, K" ve NH,") Tavini / Determination of Gations in Water

W
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Tiirkiye’nin ilk Yerli Fiize Yakiti Uretildi

Diinyada sadece birkac gelismis ilke tarafindan tretilen fiize
yakiti artik yerli Gretiliyor.

TUBITAK Ulusal Metroloji Enstitiist'nde (UME) uluslararasi
standartlara uygun olarak tretilen fiize yakiti, kalite acisindan
da sinifi gecti.

Yiiksek itme gliciine sahip olan yakit, savunma sanayinde disa
badimliidin azaltiimasina onemli bir katki sagliyor.

Stratejik bir Grin oldugu icin istenilen an temin edilemeyen
fiize yakitini belli bash gelismis tilkeler Giretiyor ve satarken
bazi sartlar kosabiliyor.

Uretimin artinlmast icin pilot tesisi gelistirecek olan TUBITAK
UME, yeni kuracad tesis icin fizibilite calismasini tamamlad.

Kurulacak olan yeni tesiste Giretim kapasitesi giinliik 100
litreye kadar cikabilecek.

v

—TJiBiTAK—

UME

_@_

TUBITAK UME, simdiye dek yurt disindan ithal edilen
yiiksek itme giiciine sahip JP-10 fiize yakitini yerli
imkanlarla tiretmeyi basard.

ANNUAL REPORT

Turkey’s First Rocket Propellant
Produced

Rocket propellant, produced only by a few advanced
countries, s now maade in Turkey.

Prodluced by TUBITAK National Metrology Institute (TUBITAK
UME) in accordance with infernational stanaards, the rocket
propellant passes the grade in terms of quality.

The propeliant, which delivers a high thrust contributes to a
lessening of foreign dependency in the defense inalustry.

Rocket propellants are proaticed only by a few countries that
may impose conditions on its export: therefore, it is not
oblainable on demand.

TUBITAK UME has completed the feasibility stuay on
developing a pilot plant in order to increase production of the
propellant

The new facility will have a daily production capadity of up to
100 liters.

. .FUZELERIMIZ

MILLI YAKITLA

KANATLANACAK!
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Suudi Arabistan’in Metroloji
Altyapisini TUBITAK UME Kuruyor

Suudi Arabistan Kralligi'nin temel metroloji kurulusu olan
Suudi Arabistan Krallidi Standard, Metroloji ve Kalite
Organizasyonu (SASO) ile 2010 yilinda imzalanan Mutabakat
Zapti (MoU) kapsaminda Suudi Arabistan’da ulusal zamanin
olusturulmast icin ‘Zaman ve Frekans Ol¢imler ve Kalibrasyon
Laboratuvar’ kuruldu.

Daha Once Suriye, Makedonya ve Kirgizistan'da da zaman
daditim sistemi kuran TUBITAK UME, Suudi Arabistan’da
kurulan ‘Zaman ve Frekans Olcimler ve Kalibrasyon
Laboratuvar’nt yaklasik 2,4 Milyon USD’ye tamamladi.

9 ay gibi kisa bir siirede tamamlanan laboratuvarin 8 Haziran
2013 tarihinde resmi aqilis toreni gerceklestirildi.

Bu projenin tamamlanmasiyla SASO NMCC Zaman ve Frekans
Laboratuvari Uluslararasi Atomik Zaman Kuliibi’ne iiye olarak
koordine evrensel zamanin (UTCQ) olusumuna 5 atomik
saatiyle katkida bulunur duruma geldi. Laboratuvar fark
tilkelerde bulunan 73 Zaman ve Frekans Laboratuvar arasinda
iyi bir konumda yer aliyor.

_@7_
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The Metrological Infrastructure of the
Kingadom of Saudi Arabia is Established
by TUBITAK UME

Saual Stanaarass, Metrology and Quality Organization (SAS0) is
the key metrology institution of the Kingaom of Saudl Arabia.
A Time and Frequency Laboratory was established for the
generation and dissemination of the national lime scale
throughout  Sauai  Arabia  within  the scope of Ihe
Memoranaum of Understanding (Mol)) signed between
TUBITAK UME and SASO in 2010. The estimated buaget of the
project was 2.4 million USD. TUBITAK UME has also successfully
completed time dissemination projects in other countries,
Such as Macedonia, Kyrgyzstan ana Syria.

The project was started September 2017 and after only 9
months the formal opening ceremony of the completed
laboratory was held on June 8. 20153,

After the project was completed, the SASO NMCC Time and
Frequency Laboratory became a member of International
Atomic Time (TA)) in October 2013 and started contributing to
Universal Time Coordinate (UTO) with its own 5 atomic docks,
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Suudi Arabistan’a kurulan Zaman ve Frekans Olciimler ve
Kalibrasyon Laboratuvart ile;

*  Suudi Arabistan Krallidr'nin ulusal zamaninin
olusturulmas,

*  Ulusal zamanin Suudi Arabistan Krallidi icerisinde
daditiimasl,

+  SASO ve Mekke zamaninin GPS Ortak Goriis
Yontemiyle oncelikle UME iizerinden
izlenebilirligininin gerceklestirilmesi,

*  SASO ulusal zamaninin uluslararast izlenebilirliginin
saglanarak SASO’va BIPM-TAI (Uluslararasi Atomik
Zaman Kuliibil) Gyeligiyle ilgili destedin verilmesi,

*  Suudi Arabistan Kralligi icerisinde zaman frekans
alaninda kalibrasyon ve dider endiistriyel
hizmetlerin verilmesi sadlandi.

Hayata gegirilen projenin basarisi sonucunda SASO NMCCnin
Dalgaboyu, Boyutsal, Kiitle, Kuvvet, Empedans, Sicaklik,
Basing Laboratuvarlarinin mevcut altyapisinin gelistirilmesi ve
SASO NMCC Personeline TUBITAK UME Laboratuvarlarinda
editim verilmesine yonelik iki proje sozlesmesi daha
imzaland. Bu sozlesme ile iki kurum arasinda y(riitiilen
ishirliklerinin ikinci asamasina gegilmis oldu. Yaklastk 1,5
Milyon USD tutarli, laboratuvar kurulum ve personelinin
editimlerini iceren bu sozlesme de 2014 Temmuz ayinda
tamamlanmis olacak.

ANNUAL REPORT

e Generation of the national time scale of Kingdom of
Saudi Arabia,

e Dissemination of national time throughout the
Kingadom of Saudi Arabia,

e Realization of traceability of SASO and Mecca time
using the common view method via TUBITAK UME
until SASO became a member of BIPM-TAI

o Giving support to SASO towards becoming a
member of BIPM-TAI

e Provision of calibration and other inaustrial services
in the time and frequency area to Savar
estabshishments

are some of the successfully completed tasks of the project

Since the successful condusion of the project, two additional
laboratory establishment and training project contracts were
signed between SASO and TUBITAK UME in the fields of
Wavelength,  Dimenston,  Mass,  force.  Impedance

Temperature and Pressure. The budget of the new contract is
about 1.5 Mitlion USD and will be completed in June 2014,

W
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1A -100 pA DC Akim Kaynadi
Gelistirilmesi Projesi

Diisiik akim Olciimleri, nano-malzemelerin elektriksel
karakterizasyonu, malzemelerin izolasyon direnclerinin
belirlenmesi,  elektro-optik  sanayisinde 15tk siddeti
Ol¢imlerinin yapiimasi ve molekiler tip uygulamalar gibi
konularda bilyiik dnem tasiyor.

Codunlukla askeri amaclarla kullanilan  gece  goriis
sistemlerinin en temel elemani goriintii yogunlastirici
tiplerdir. Bu tipler cok diisik seviyelerdeki isinimlarin
algilanmasinda kullanlllrlag ve gelen 1s18a karsi DC akim
uretirler. Isinim seviyesi 10 fc degerine, buna karsilik Gretilen
DCakim dederi ise 1fA dederine kadar inebilmektedir.

TUBITAK  UME  Empedans Laboratuvar  tarafindan
gerceklestirilen projeyle ASELSAN Elektronik San. Ve Tic
ASnin gece gorls sistemlerinde kullandid goriintil
yodunlastirici tiplerinin karakterizasyonu esnasinda ortaya
¢kan fA seviyelerinde diisiik akim degerlerinin izlenebilir
olarak dl¢iimesi intiyaci karsilanarak, 1fA - 100 pA aralidinda
DCakim reten bir referans DC akim kaynadi gelistirilmistir.

1 fA - 100 pA aralidginda disik akim kaynak/olcer
kalibrasyonlarini gerceklestirmek icin kapasitdr dizerine rampa
gerilimi uygulanmasi prensibine dayanan veni bir Glciim
sistemi gelistirilmistir. Bu proje ile laboratuvanimizda yapilan
DC akim dl¢im aralidi 1 fA dederine disirilmistir. Buna ek
olarak 2 pA - 100 pA aralidinda DC akim 6l¢tim belirsizlidinin
mevcut dlcim belirsizlidinin yiizde birine ivilestirilmistir.

Soz konusu projeyle DC akim kaynak/dlcer olciim aralidi
genisletilip 1 fA dederine indirilerek (lkenin distk akim
alaninda dodru ve disiik belirsizlide sahip 6l¢iim ihtiyac
karsilanmaktadir.

_‘@_
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Devolopment of 1 f4 - 100 pA DC Low
Current Source

Low current measurements are aifical for nano-materia/
electrical  charactenization,  insulation  resistance
measurements of nsulators, electro-optic measurements,
and molecular physics,

Basic elements of night vision systems mostly used in military
applications are image intensifier tubes, They are used to
detect ultra low levels of light radiation and produce DC
current corresponaing to the light level. The radiation levels
of the image intensifier tubes are mear 10° f and
corresponaing currents at this level are near 1 .

Measurement of currents of image intensifier tubes traceable
to national standards required by ASELSAN Elektronik San. Ve
Tic A.S has been fulfiled with the project performed by
TUBITAK UME Impedance Laboratories. A reference current
source with ability to produce current in the range of ] 4 -
100 pA has been developed.

A new measurement method is established which is based on
anplying ramp voltage to the standard capacitor to realize the
low current source/meter calibrations. With this project DC
current measurement range is extended fo the 1 4 level in
addition, measurement uncertainty of 100 pA range Is
enhanced 100 times than the current situation.

By extendling the DC current measurement range to the 1 ¥
level the need for accurate measurements and low
uncertainties in the area of low current is satisfied in the
country.
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Azerbaycan Metroloji Enstitiisii Yeni
Binasi Danismanlik Hizmeti Projesi

Temmuz 2013 doneminde sozlesmesi imzalanan proje
kapsaminda Azerbaycan Standartlar, Metroloji ve Patent
Komitesi nezdindeki Metroloji Merkezi vyeni binasinin
projelendirilmesi icin danismanlik hizmeti sunulmustur.

Bu kapsamda veni insa edilecek bina icin olmasi gereken
altyapi sartlari belirlenmistir. 34 farkli laboratuvarin bina
icindeki yerlesimi planlanmis ve bu laboratuvarlardaki ortam
sartlari, elektrik, mekanik, vs. gereksinimler tespit edilmistir.

Laboratuvarlarda gerceklestirilecek teknik faaliyetler icin
kapsamlar 6nerilmis ve kapsam konusunda Azerbaycan’daki
yetkililerle mutabakata variimistir.

Laboratuvarlarda gerceklestirilecek kalibrasyon ve deneylere
yonelik tedarik edilmesi gereken makine/techizat listesi,
tahmini biitce ve cihazlarin tedarik edilecek iretici bilgilerini
iceren ayrintili rapor hazirlanmistir.

_@_
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Project Consultancy Services for the
Projection the New Building of
Metrology Center of Azerbajjan Republic

In the scope of the project, for which the contract was signed
i July 2013, constiltancy services for the project to construct a
new

building for the Metrology Center under the auspices of the
Azerbajjan State Commuttee on Standaraization, Metrology
and Patents

were given.

As a part of the service, the infiastructural requirements of
the new building, the placements and layouts of 34 diifferent
laboratories, requirements for environmental conaifions,
mechanical, electrical installations and other facilities were
laentified.

The scope for technical activities of the laboratories was
alscussed with Azerbaljant authorities and agreead tpon.

A detailed report includling information about equjpment
required for carrying out calibration and meastirement
dactivities along with the potential suppliers and estimated
costs of the equipment was prepared and issued to the
Azerbajjan State Commuttee on Standardization, Metrology
and Patents,
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Kisa Mastar Blok interferometresi

Mastar blok kalibrasyonlari (yani mastar blok uzunluk
olcimleri), ulusal metroloji enstitiileri ve kalibrasyon
[aboratuarlan icin blyik bir onem tasimaktadir. Sanayide
kullanilan mekanik parcalarin boyutlarinin hassas olarak
dretiminin sadlanabilmesi amaciyla mastar bloklar transfer
standardi olarak kullaniimaktadirlar. Mastar bloklarin en
hassas ve en diistik belirsizlikli uzunluk dl¢timleri ise Frekansi
Kararli Lazerlerin kullanildid, birincil seviye bir ol¢iim sistemi
olan Mastar Blok Interferometreleri ile gerceklestiriimekte-
dirler. Bu interferometreler, endustriden gelen ihtiyaclara
gore ozellikle son yillarda 6nemli gelismeler gdstermislerdir.

UME Dalgaboyu laboratuvar, Uzun Mastar  Blok
Interferometresinin (Koster Interferometresi)
tamamlanmasindan ~ sonra,  Kisa ~ Mastar  Blok
Interferometresi‘nin Gretimini 1S0 3650 standartlarina uygun
olarak  gerceklestirmisti. UME  Kisa  Mastar  Blok
Interferometresi, diinyanin gesitli enstitiilerinde kullanilan ve
devamh gelisme gosteren interferometreler ile bazl
benzerlikler ve farklillar gostermektedir.

Kisa Mastar Blok interferometresinde kullamilan frekansi
kararli lazerlerden biri olan He-Ne/l, (633nm) lazeri ve
kararlilik sistemi ile Nd:YAG/l; (532nm) lazerinin kararlilik
sistemi, blok Ol¢iimiini otomatik olarak gerceklestiren
donanim ve yazilimi dahil tamamen laboratuvar biinyesinde
yapilmistir. Bunlara ek olarak, bazi opto-mekanik ve mekanik
bilesenlerin tasarimi, ayrica sicaklik kontrollii kabinin tasarim,
ireim  ve  uygulamasi  yine  laboratuvanimizda
gerceklestirilmistir.

UME Kisa Mastar Blok interferometresi ile 0,5 mm ile 300 mm
arasindaki dikdortgen ya da kare kesitli kisa mastar bloklarin
uzunluklan  nanometre  hassasiyetinde  dlciilmektedir,
Sistemde havanin kinlma indisi, sicaklik, basing, nem ve (0,
dederlerinin es zamanli olciilmesi ile 1x10°® hassasiyetinde
hesaplanmakta ve lazer dalgaboyunda  diizeltme
yapiimaktadir. Optiksel yontemle elde edilen girisim
desenlerinin goriinti isleme teknikleri ile analizi ve farkli
dalgaboylu lazerlerin hesaba katiimast ile ilgili mastar bloGun
uzunlugu hazirlanan  yazihm ile  otomatik  olarak
hesaplanmaktadir.

UME Kisa Mastar Blok Interferometresi genisletilmis belirsizlik
degeri (k=2), Q (30;0,27nm (L,mm) olarak hesaplanmuistir.
Bu durumda, 300 mm uzunlugundaki mastar blok, 86 nm
dederinde bir belirsizlikle l¢tilebilmektedir.

_w@_
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Short Gatge Block Inferferometer

Gauge block calibrations (gauge block length measurements)
are very important for national metrology institutes and
c@alibration laboratories, The gauge blocks are used as
lransverse standards for sensitive proauuction of medhanical
parts that are used in inaustry. The measurements of gauge
blocks with the highest accuracy and lowest uncertainty can
be realized with Gauge Block Interferomelers which are
primary level systems that incorporate frequency stabilized
lasers. The length of the blocks is meastred in terms of the
wavelength emitted by the wavelength stanaards. Over the
last years, these interferometers have been developed in line
with demands from inalustry.

The TUBITAK UME Wavelength Laboratory produced a Short
Gauge Block Interferometer after completion of Long Gauge
Block Interferometer (Kdster Interferometer) production. The
Short Gauge Block Interferometer s constructed according fo
the 803650 standard. The UME Short Gauge Block
Interferomeler has fealures that differ from interferometers
produced elsewhere.

The He-Ne/l, (633mm) laser and its frequency stabilization
system, the Na'YAG/l, (332n0m) laser with its requency
stabilization system and hardware and software computer
programmes  for - aufomatic  gauge  block  fength
measurements were produced entirely by laboratory staff
Additionally, the design, production and implementation of
some opto-mechanic parts, mecdhanical parts and the
lemperature  controlled chamber were done  Utilizing
laboratory lacilities,

The TUBITAK UME Short Gauge Block Inferferometer measures
short gauge blocks with rectanguiar and square cross sections
in the range of of 0.5 mm -300 mm with nanomelric accuracy.
The refractive index of the air inside the dhamber @n be
calculated with a sensitivity of I0® with simultaneous
measrements of temperature, pressure, humidity and (02
values, and then the correction is applied to the wavelenth of
lhe laser. The length of the gauge blocks are measured
automatically by analysis of interference fringes with image
processing methods and then also by taking info account
different wavelengths,

The uncertainty value of the TUBITAK UME Short Gauge Block
Interferomeler (k=2) is alculated as QG30:0.27)nm (mm).
(onsequently,  the short gauge block interferometer
meastres the length of a 300 mm block with uncertainty
value of 86 nm.
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METROLOJI KAVRAMLARI
TERNMS IN METROLOGY

Metroloji®”
Olctim bilimi ve uygulamasi.
Olim®

Bir bilyiiklige atanabilecek bir veya daha fazla biiyiikliik dederinin
deneysel olarak elde edilme siireci.

Olciim Dodrulugu®

Olciilen biiyiiklik dederiile dlctilenin gercek biiyikliik dederi
arasindaki uyusmanin yakinlig.

Kalibrasyon"

Belirli kosullarda, ilk asamada dl¢lim standartlan tarafindan
sadlanan biyiiklik dederleri ve dlctim belirsizlikleri ile bunlara
karsilik gelen gdsterge degerleri ve ilgili 6lciim belirsizlikleri
arasinda bir iliskinin olusturuldudu, ikinci asamada ise bu bilginin
olctim sonucunun gdstergeden elde edilmesinde kullanildigi
islemler dizisi.

Olcim Belirsizligi®

Elde edilen bilgiye dayanilarak dlciilene atfedilen biiyiklik
dederlerinin dadilimini niteleyen, negatif olmayan sayisal
parametre.

Birincil Seviye Ol¢iim Standard

Bir primer referans dl¢iim prosediirii kullanilarak ya da ozel olarak
iiretilen hir nesnenin dzelliklerine dayanarak, genel kahul ile
belirlenen dl¢im standardr.

izlenebilirlik"

Bir 6l¢iim sonucunun, her biri dl¢im belirsizlidine katkida bulunan
kalibrasyonlardan olusan belgelendirilmis kesintisiz bir zincir
aracihdi ile belirli bir referansa iliskilendirilebilme dzellididir.

Akreditasyon

Uygunluk Dederlendirme Kuruluslarinin yeterliliklerinin, kabul
edilmis bir sistem tarafindan, belirlenmis standartlar esas alinarak
dederlendirilmesi ve onaylanmasidir.

Kalibrasyon Sertifikas

Kalibrasyon sonucunda tiretilen; kalibrasyon sonuclarin,
kalibrasyonda kullanilan 6l¢iim standartlari ve referans cihazlari,
kalibrasyon yontemi ve prosedir{ini, kalibrasyona iliskin cevre
sartlarini, 6lciim belirsizlidi bilgilerini iceren ve Uluslararasi Birimler
Sisteminde (SI) tammlanmis birimleri gereklestiren ulusal 6l¢iim
standartlarina izlenebilirlidi belgeleyen dokiimandir.

_@_
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Metrology”
Science of measurement and its application.

Measurement’

Process of experimentally oblaining one or more quantity values that
aan reasonably be attributed to a quantity.

Measurement Accuracy”

(loseness of agreement between a measured quantity value anda lrue
quantity value of a measurand,

Calibration”

Operation that, under specified conaltions, in a fist step, establishes a
relation between the quantity valles with measurement uncertainties
provided by measurement standards and corresponaling indlications
with associated meastirement uncertainties and, i a second'sten, Lses
this information fo estabiish a relation for obtaining a measturement
result from an indication.

Measurement Uncertainty”

Non-negative parameter charactenizing the dispersion of the quantity
vales being attribited fo a measurand, basea on the information used

Primary Measurement Standard”

Measurement siandard established using a primary reference
meastirement procedure, or areated as an artifadt, chosen by
convention,

Metrological Traceability”

Property of a measurement result wihereby the result can be related fo
areference through a documented unbroken chain of Glibrations, each
contributing to the measurement unceriainty.

Accrediitation

Evaluation of the Conformity Assessment Bodlies in accordance with
defined standards and aporoval of their competence by recogrized
authonties,

Galibration (ertificate

Docurment fssued as a result of aalibration, which includes calibration
restlts, information on meastrement standards and reference devices
used in calibration, calibration method and procedure, environmental
conditions during the calibration, measurement unceriainty, and states
a traceabillty to the national standards, realizing the measurement

*) Uluslararasi Metroloji S6z1idii - Temel ve Genel Kavram ve Birlesik Terimler 3. Baski, BIPM, 2008
International Vocabulary of Metrology ~ Basic and General Concepts and Associated Terms (VIM), 3° Edition, BIPM, 2008
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