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Bu kalibrasyon sertifikasi, Uluslararasi Birimler Sisteminde (SI) tanimlanmug birimleri realize eden ulusal él¢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 (SI).

Kalibrasyon laboratuvari olarak faaliyet gisteren 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 tamnirhg konusunda Avrupa Akreditasyon Birligi(EA) ile Cok Tarafli Anlasma
ve Uluslararasi Laboratuvar Akreditasyon Birligi(ILAC) ile karsihkh tanima anlagmasi imzalamstir.

Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for Accreditation (E4) Multilateral Agreement (MLA) and to the
International Laboratory Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA) for the recognition of calibration certificates

Olgiim sonuclari, genisletilmis dl¢iim belirsizlikleri ve kalibrasyon metotlar: bu sertifikanin tamamlayic1 kisnm 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
17.02.2023 Osman CALISKAN M. Baris TUGCU

Bu evrak, 5070 sayih Elektronik imza Kanunu’na gire elektronik olarak imzalanmstir.
This document has been signed in accordance with the Nr: 5070 Turkish Electronic Signature Law.
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Bu sertifika, laboratuvarin yazih izni olmadan kismen kopyalanip ¢cogaltilamaz. Baskis1 alinmis e-imzah sertifikalar, kontrolsiiz dokiiman niteligindedir.
This certificate shall not be reproduced other than in full except with the permission of the laboratory. Printed e-signed certificates are uncontrolled documents.
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Kalibre Edilen Cihaz / calibration device
Marka / manufacturer : MTS
Model / nype : 24441 661.23 F -01 (Y-ACT 2)
Seri No. / serial no. : 155420
Gosterge tipi / type of indicator : Sayisal
Olgiim birimi / unit : mm
Olgiim aralig1 / measurement interval : 12,5 mm - 125 mm
Coziiniirliik / resolution : 0,0001 mm

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

Kalibrasyonun Yeri / place of calibration : Laboratuvar
Kalibrasyon Tarihi / date of calibration : 16.02.2023

Kalibrasyon Yontemi ve Prosediirii / calibration method and procedure

Kalibrasyon standardi / calibration standardi : TSENISO 9513:2013
Kalibrasyon talimat1 / calibration procedure : LAB-K-MEK-TL-007

Ol¢iim Sartlar / measurement conditions

Olgiim yapmadan once, referans cihazlar en az yarim saat laboratuvar sartlarinda kondisyonlanmasi i¢in 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 Sartlari / enviromental conditions
Ortam Sicakli1 / ambient temperature 1 (20-19,8) °C
Kalibrasyon Sonuglar1 ve Ol¢iim Belirsizligi / calibration results and measurement uncertainty

Her bir adim i¢in dl¢iim sonuglari ve sapma degerleri Tablo 1'de, 6l¢iim 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 Sl¢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. [zlenebilirlik
device name manufacturer type / model serial no. tracebility
Uzunluk 6lgme probu .
1 length gauge ATEK Lineer Encoder 001 TSE BKM |
6 i 2200224
’ Go;terge cihazi ATEK Digital 002 U02240
indicator
Gostergeli sicaklik dlger TSE GKM |
3 thermometer Testo 608-H1 GKM-04 21N00335
Kumpas . TSE BKM |
4 caliper Mitutoyo Dijital / 0,01 mm 11064331 21002299

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

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

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, Tamimlar ve Kisaltmalar / symbols, units and denomination used in calibration certifiate

Arb

qLe

Ucal

Uy

_ 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 hatas:
" relative bias error of the extensometer system

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

. Ekstansometrenin nominal a¢iklik uzunlugu
" nominal gauge length of extensometer

. Ekstansometrenin 6l¢iilen agiklik uzunlugu
" measured gauge length of extensometer

_ Ekstansometre sisteminin ¢oziiniirligi
" resolution of extensometer

_ Kalibrasyon sisteminin bagil6l¢tim belirsizligi (k = 1)
" relative uncertainty of measurement of calibration apparatus

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

_ Coziintirlikten kaynaklanan bagil 6l¢tim belirsizligi
" relative uncertainty of measurement of the resolution at measuring point

. Tekrarlanabilirlikten kaynaklanan bagil 6l¢iim belirsizligi
" relative uncertainty of measurement of repeatability)

_ Bagil enterpolasyon hatasi
" relative interpolation error

_ Enterpolasyon hatas: dahil genisletilmis 6l¢tim belirsizligi
" expanded relative measurement uncertainty including interpolation error

_ Genisletilmis bagil 6l¢iim belirsizligi
" expanded relative measurement uncertainty

_ Ekstansometrenin agiklik uzunlugunun bagil sapma hatasi belirsizligi

relative measurement uncertainty of gauge length error
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Kalibrasyon Sonuclar / calibration results
Tablo 1 /able 1 : Baslangi¢ acikligi bagil sapmast / relative deviation of nominal gauge length of extensometer
L, L, qLe U qle
mm mm % mm
50,0000 50,012 0,02 +0,5
Tablo 2 / table 2 : Olgiim Sonuglart / measurement results
Uzama Cozlniirlik Okunan degerler Sapma
length resolution displayed values error of indication
l; r r Ly L q b1 q 2 q b1 q b2
mm um % mm mm um um % %
12,5000 0,1 0,001 12,415 12,490 -85 -10 0,68 0,08
25,0000 0,1 0,000 24,825 24,980 -175 20 0,70 0,08
37,5000 0,1 0,000 37,490 37,540 -10 40 0,03 -0,11
50,0000 0,1 0,000 50,255 50,045 255 45 -0,51 -0,09
62,5000 0,1 0,000 63,015 62,445 515 -55 -0,82 0,09
75,0000 0,1 0,000 75,675 74,975 675 -25 -0,89 0,03
87,5000 0,1 0,000 88,280 87,580 780 80 0,88 -0,09
100,0000 0,1 0,000 100,805 100,365 805 365 -0,80 -0,36
112,5000 0,1 0,000 113,580 112,695 1.080 195 0,95 0,17
125,0000 0,1 0,000 126,225 125,225 1.225 225 -0,97 -0,18
EKSI YON ARTI YON
Tablo 3 /table 3 : Belirsizlik ve Siiflandirma Kriterleri / criteria for uncertainty and classification
Uzama Belirsizlik Bilesenleri Olgiim Belirsizligi Simif
length criteria for uncertainty uncertainty of measurement class
l; Ucal LN U, uy, fa Us, Ug, U ISO | ASTM
mm % % % % % um % % 9513 E83
12,5000 0,082 0,000 0,000 0,300 -0,874 232,1 1,86 0,62 1 -
25,0000 0,041 0,000 0,000 0,310 -0,886 469,9 1,88 0,63 1 -
37,5000 0,027 0,000 0,000 0,070 -0,460 3498 0,93 0,15 1 --
50,0000 0,020 0,000 0,000 0,210 -0,202 291,9 0,58 0,42 1 -
62,5000 0,016 0,000 0,000 0,455 0,134 593,3 0,95 0,91 1 -
75,0000 0,013 0,000 0,000 0,460 -0,069 698,0 0,93 0,92 1 -
87,5000 0,012 0,000 0,000 0,395 -0,011 691,9 0,79 0,79 1 -
100,0000 0,010 0,000 0,000 0,220 0,082 470,1 0,47 0,44 1 -
112,5000 | 0,009 0,000 0,000 0,390 0,064 889,6 0,79 0,78 1 -
125,0000 0,008 0,000 0,000 0,395 0,077 1006,3 0,81 0,79 1 --

Uygunluk Beyani / 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 ISO 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 kiiciik kareler yardimiyla hesaplanmis ve biitlin 6l¢limlere ait ortalama degerler dikkate alinmistir.

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

lg = 0,994997 - [, ve l,;'nin birimi mm
[, = 1,005026 S lyandl; in mm

Tablo 5: Belirsizlige bagl olmayan lineer enterpolasyon degerleri (Denklem 1'e gore) *
table 4: linear interpolation values without reference to uncertainty (according to equation 1)

mm 0,00 1,25 2,50 3,75 5,00 6,25 7,50 8,75 10,00 11,25
0,000
12,500 12,4375 13,6812 14,9250 16,1687 17,4124 18,6562 19,8999 21,1437 22,3874 23,6312
25,000 24,8749 26,1187 27,3624 28,6062 29,8499 31,0937 32,3374 33,5811 34,8249 36,0686
37,500 37,3124 38,5561 39,7999 41,0436 42,2874 43,5311 44,7749 46,0186 47,2624 48,5061
50,000 49,7499 50,9936 52,2373 53,4811 54,7248 55,9686 57,2123 58,4561 59,6998 60,9436
62,500 62,1873 63,4311 64,6748 65,9186 67,1623 68,4060 69,6498 70,8935 72,1373 73,3810
75,000 74,6248 75,8685 77,1123 78,3560 79,5998 80,8435 82,0873 83,3310 84,5747 85,8185
87,500 87,0622 88,3060 89,5497 90,7935 92,0372 93,2810 94,5247 95,7685 97,0122 98,2560
100,000 99,4997 100,7434 101,9872 103,2309 104,4747 105,7184 106,9622 108,2059 109,4497 110,6934
112,500 | 111,9372 113,1809 114,4247 115,6684 116,9121 118,1559 119,3996 120,6434 121,8871 123,1309

125,000 | 124,3746

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

* 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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