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Bu kalibrasyon sertifikasi, Uluslararasi Birimler Sisteminde (SI) tanimlanmis birimleri realize eden ulusal dl¢iim standartlarina izlenebilirligi
belgeler.

This calibration certificate documents the traceabilty to national standards, which realize the unit of measurement according to the International System
of Units (S1).

Kalibrasyon laboratuvari olarak faaliyet gosteren Tiirk Standardlar: Enstitiisii, TURKAK'tan AB-0002-K ile TS EN ISO/IEC 17025:2017
standardina gire akredite edilmistir.
Turkish Standard Institution accredited by TURKAK under registration number AB-0002-K for TS EN ISO/IEC 17025:2017 as Calibration Laboratory.

Tiirk Akreditasyon Kurumu(TURKAK) kalibrasyon sertifikalarinin tamimirh@i konusunda Avrupa Akreditasyon Birligi(EA) ile Cok Tarafli Anlagma
ve Uluslararasi Laboratuvar Akreditasyon Birligi(ILAC) ile karsihkh tanmima anlasmasi imzalamigtir.

Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for Accreditation (EA) Multilateral Agreement (MLA) and to the
International Laboratory Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA) for the recognition of calibration certificates

Olciim sonuclar, genisletilmis dl¢iim belirsizlikleri ve kalibrasyon metotlar: bu sertifikanin tamamlayieir kismi olan takip eden sayfalarda verilmistir.
The measurements, the uncertainties with confidence probability and calibration methods are given on the following pages which are part of this certificate.

Miihiir/Kase Tarih Kalibrasyonu Yapan Onaylayan
Date Calibrated by Approval
01.12.2023 Osman CALISKAN Vedat Ozcan

Bu evrak, 5070 sayil Elektronik imza Kanunu’na gire elektronik olarak imzalanmustir.
This document has been signed in accordance with the Ni: 5070 Turkish Electronic Signature Law.
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Kalibre Edilen Cihaz / calibration device
Marka / manufacturer : TML
Model / type : CDP-10
Seri No. / serial no. : BBB06787
Gosterge tipi / type of indicator . Sayisal
Olgiim birimi / unit : mm
Olgiim aralig1 / measurement interval 1 mm-10 mm
Coziiniirliik / resolution : 0,001 mm

Kalibrasyon Tarihi ve Cihazin Bulundugu Yer / date and place of calibration

Kalibrasyonun Yeri / place of calibration . Laboratuvar
Kalibrasyon Tarihi / date of calibration : 30.11.2023
Kalibrasyon Yontemi ve Prosediirii / calibration method and procedure
Kalibrasyon standardi / calibration standard: : TSENISO 9513: 2013
Kalibrasyon talimat1 / calibration procedure . LAB-K-MEK-TL-007

Olciim Sartlar1 / measurement conditions

Ol¢iim yapmadan 6nce, referans cihazlar en az yarim saat laboratuvar sartlarinda kondisyonlanmasi igin bekletilmistir.
At least half an hour was given for reference instruments to reach temperal equilibrium.

Olgiim yonii / measuring direction : 2 X artan / increasing
Olgiim siiresi / duration of test :10s

Cevre Sartlar1 / enviromental conditions
Ortam Sicaklig1 / ambient temperature 1 (26,1 -26,2) °C
Kalibrasyon Sonuclari ve Ol¢iim Belirsizligi / calibration results and measurement uncertainty

Her bir adim i¢in 6l¢iim sonuglari ve sapma degerleri Tablo 1'de, 6l¢lim belirsizligi Tablo 3'te, sinif bilgileri ise Tablo 4'te
verilmistir. Beyan edilen genisletilmis belirsizlik degeri, standart belirsizligin normal dagilim i¢in yaklasik % 95 giivenilirlik
seviyesini saglayan k=2 kapsam faktorii ile carpiminin sonucudur. Standart 6l¢iim belirsizligi GUM ve EA-4/02
dokiimanlarina uygun olarak belirlenmistir.

For each increment, on table 1 calibration results and bias values, on table 3 uncertainty values, on table 4 classification info are given.
Reported is the expanded uncertainty which results by multiplication with the coverage factor k=2. It has been evaluated according to
GUM and EA-4/02. Generally, the value of the measuring quantity is found within the attributed interval with a probability of
approximately 95%.

Kalibrasyonda Kullanilan Referans Cihazlar / reference devices used in calibration

4 Cihaz Ad1 Uretici Tip / model Seri No. izlenebilirlik
device name manufacturer type / model serial no. tracebility
Uzunluk 6lgme probu . .
1 length gauge Heidenhain CT 6002 36 446 289 F TSE BKM |
2 Gosterge cihazi Heidenhain ND 287 32314521 A 21002239
indicator
Gostergeli sicaklik 6lger ) i TSE GKM |
3 thermometer Testo 608-H1 GKM-04 21N00335
Kumpas . TSE BKM |
4 caliper Mitutoyo Dijital / 0,01 mm 11064331 91002299

Goriisler, Aciklamalar ve Uygunluk Beyam / comments, remarks and statement of compliance

Kalibrasyon sonuglari, kalibrasyonu yapilan ekstansometreye aittir. Kalibre edilen cihazin performansi igin gerekli ¢evre
sartlariin saglanmasindan ve uygun araliklarla kalibre edilmesinden kullanici sorumludur. TS EN ISO 9513 standardina
gore kalibrasyon sertifikasinin gegerlilik siiresi en fazla 18 ay ile sinirhdir.

Reported calibration results are related to calibrated torque transducer and valid only for the calibration conditions and calibration

steps specified in the certificate. Expiration and recalibration dates are up to the customer. According to EN ISO 9513 the period of
validity of the calibration certificate is limited to a maximum of 18 months.
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Sertifikada Kullanilan Semboller, Tanimlar ve Kisaltmalar / symbols, units and denomination used in calibration certifiate

Qrp

qre

Ucal

. Ekstansometre sisteminde okunan uzama degeri
" displacement indicated by extensometer

. Ekstansometre sisteminde okunan ger¢ek uzama degeri
" actual displacement indicated by extensometer

. Kalibrasyon sisteminde okunan uzama degeri
" displacement given by calibration apparatus

. Ekstansometre sisteminin bagil sapma hatasi
" relative bias error of the extensometer system

_ Ekstansometrenin agiklik uzunlugunun bagil sapma hatasi
" relative gauge length error of the extensometer system

_ Ekstansometrenin nominal agiklik uzunlugu
" nominal gauge length of extensometer

_ Ekstansometrenin dlgiilen agiklik uzunlugu
" measured gauge length of extensometer

. Ekstansometre sisteminin ¢oziiniirliigii

" resolution of extensometer

_ Kalibrasyon sisteminin bagilol¢iim belirsizligi (k = 1)

" relative uncertainty of measurement of calibration apparatus

_ Olgiim esnasinda sicaklik degisiminden kaynaklanan bagil belirsizlik
" relative uncertainty of temperature deviation during measurement

. Coziiniirlikten kaynaklanan bagil 6l¢iim belirsizligi
" relative uncertainty of measurement of the resolution at measuring point

_ Tekrarlanabilirlikten kaynaklanan bagil dl¢iim belirsizligi
" relative uncertainty of measurement of repeatability)

. Bagil enterpolasyon hatasi
" relative interpolation error

. Enterpolasyon hatasi dahil genisletilmis 6l¢iim belirsizligi

" expanded relative measurement uncertainty including interpolation error
. Genigsletilmis bagil 6l¢tim belirsizligi

" expanded relative measurement uncertainty

_ Ekstansometrenin agiklik uzunlugunun bagil sapma hatasi belirsizligi
" relative measurement uncertainty of gauge length error
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Kalibrasyon Sonugclar1 / calibration results
Tablo 1 /table 1: Baslangi¢ agiklig1 bagil sapmast / relative deviation of nominal gauge length of extensometer
L e L e Jie U qLe
mm mm % mm
5,000 5,000 0,00 +0,5
Tablo 2 / table 2 : Olgiim Sonuglar1 / measurement results
Uzama Coziintrlik Okunan degerler Sapma
length resolution displayed values error of indication
i r r lu I Qb1 Qb2 Qo1 0 2
mm um % mm mm um um % %
1,000 1 0,100 1,00610 1,00610 6,10 6,10 -0,61 -0,61
2,000 1 0,050 1,99520 1,99520 -4,80 -4,80 0,24 0,24
3,000 1 0,033 2,98625 2,98625 -13,75 -13,75 0,46 0,46
4,000 1 0,025 3,98035 3,98035 -19,65 -19,65 0,49 0,49
5,000 1 0,020 4,97940 4,97940 -20,60 -20,60 0,41 0,41
6,000 1 0,017 5,97195 5,97195 -28,05 -28,05 0,47 0,47
7,000 1 0,014 6,97355 6,97355 -26,45 -26,45 0,38 0,38
8,000 1 0,013 7,97360 7,97360 -26,40 -26,40 0,33 0,33
9,000 1 0,011 8,96565 8,96565 -34,35 -34,35 0,38 0,38
10,000 1 0,010 9,96170 9,96170 -38,30 -38,30 0,38 0,38
Tablo 3 / table 3 : Belirsizlik ve Simiflandirma Kriterleri / criteria for uncertainty and classification
Uzama Belirsizlik Bilesenleri Olgiim Belirsizligi Smif
length criteria for uncertainty uncertainty of measurement class
I i Ucal Ua Uy Up fa Ufa Ufa u ISO ASTM
mm % % % % % um % % 9513 E83
1,000 0,025 0,000 0,029 0,000 0,999 20,0 2,00 0,08 1 --
2,000 0,013 0,000 0,014 0,000 0,146 59 0,29 0,04 0,5 -
3,000 0,008 0,000 0,010 0,000 -0,073 4,5 0,15 0,03 0,5 --
4,000 0,006 0,000 0,007 0,000 -0,106 8,6 0,21 0,02 0,5 -
5,000 0,005 0,000 0,006 0,000 -0,027 2,8 0,06 0,02 0,5 --
6,000 0,004 0,000 0,005 0,000 -0,083 9,9 0,17 0,01 0,5 -
7,000 0,004 0,000 0,004 0,000 0,007 1,3 0,02 0,01 0,5 --
8,000 0,003 0,000 0,004 0,000 0,055 8,9 0,11 0,01 0,5 -
9,000 0,003 0,000 0,003 0,000 0,004 10 0,01 0,01 0,5 --
10,000 0,003 0,000 0,003 0,000 0,002 0,9 0,01 0,01 0,5 -

Uygunluk Beyam / statement of compliance

Uzunluk 6l¢iim sisteminin siniflandirmasi (bakiniz Tablo 3), TS EN ISO 9513: 2013 standardinin Tablo 2 ve Tablo A.1'ine

dayanmaktadir.
The classification of the length measuring system (see Table 3) is based on table 2 and table A.1 of the TS EN SO 9513: 2013.
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Enterpolasyon Denklemleri / interpolation equations

Denklem 1 (D.1) / equation 1 : Dogrusal enterpolasyon denklemi / linear interpolation equation *

Enterpolasyon denklemi, en kiigiik kareler yardimiyla hesaplanmig ve biitiin 6l¢iimlere ait ortalama degerler dikkate alinmustir.

the interpolation equation was calculated using the least square method and is based on the average values of all measured values.

Iai

1,00387
0,99615

Iai

Tablo 5: Belirsizlige bagl olmayan lineer enterpolasyon degerleri (Denklem 1'e gore) *

I vel;'ninbirimi  mm

table 4: linear interpolation values without reference to uncertainty (according to equation 1)

l,;and1; in mm

mm 0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
0,000
1,000 1,004 1,104 1,205 1,305 1,405 1,506 1,606 1,707 1,807 1,907
2,000 2,008 2,108 2,209 2,309 2,409 2,510 2,610 2,710 2,811 2,911
3,000 3,012 3,112 3,212 3,313 3,413 3,514 3,614 3,714 3,815 3,915
4,000 4,015 4,116 4,216 4,317 4,417 4,517 4,618 4,718 4,819 4,919
5,000 5,019 5,120 5,220 5,321 5,421 5,521 5,622 5,722 5,822 5,923
6,000 6,023 6,124 6,224 6,324 6,425 6,525 6,626 6,726 6,826 6,927
7,000 7,027 7,127 7,228 7,328 7,429 7,529 7,629 7,730 7,830 7,931
8,000 8,031 8,131 8,232 8,332 8,433 8,533 8,633 8,734 8,834 8,934
9,000 9,035 9,135 9,236 9,336 9,436 9,537 9,637 9,738 9,838 9,938
10,000 10,039

* Enterpolasyon denklemi ve belirsizlige bagli olmayan enterpolasyon degerleri bilgilendirme amaclh olup, deney esnasinda kesin deger olarak kullanimi
miisteriye bagldir.

* interpolation equation and interpolation values without reference to uncertainty are informative and using them while testing is up to customer.

Grafik 1: Referans degere gore dogrusalliktan sapma

diagram 1: deviation relative to maximum displacement
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