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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.

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

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
16.12.2022 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.

https://kalibrasyon.tse.org.tr/sfKalibrasyon/UserControls/Pages/ImzaDogrulama.aspx?UniqueUN=8cd63f39639¢c47589c51aa8dc4077677

Tiirk Akreditasyon Kurumu(TURKAK) kalibrasyon sertifikalarinin tamnirhg konusunda Avrupa Akreditasyon Birligi(EA) ile Cok Tarafli Anlasma

Olgiim sonuclari, genisletilmis dl¢iim belirsizlikleri ve kalibrasyon metotlar: bu sertifikanin tamamlayic1 kisnm olan takip eden sayfalarda verilmistir.

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

Cihaz / object : Cekme Test Makinesi
Marka / manufacturer . MTS

Model / sype : 661.22D-01(ACT3)
Seri No. /serial no. . 208962

Gosterge tipi / type of indicator . Dijital / digital
Nominal kuvvet / nominal force : 250 kN

Coziiniirliik / resolution : 0,001 kN
Dalgalanma / fluctuation : 0,000 kN

Boliintii degeri / scale Do

Kalibrasyon Tarihi ve Cihazin Bulundugu Yer / date and place of calibration
Kalibrasyonun Yeri / place of calibration : Kalite Kontrol Laboratuvari
Kalibrasyon Tarihi / date of calibration : 13.12.2022

Kalibrasyon Yoéntemi ve Prosediirii / calibration method and procedure

Kalibrasyon standardi / calibration standardi : TS ENISO 7500-1: 2018
Kalibrasyon talimati / calibration procedure : LAB-K-MEK-TL-001

Olciim Sartlart / measurement conditions

/| tensile testing machine

Olgiim yapmadan dnce, referans cihazlar en az yarim saat laboratuvar sartlarinda kondisyonlanmasi i¢in bekletilmistir.

At least half an hour was given for reference standards to reach thermal equilibrium.

Montaj pozisyonu / mounting position . Dik / vertical

Montaj agilari / mounting angle . 0° 120° 240°
On yiiklemeler / preloadings : 3 1 1
Kuvveti uygulama siiresi / duration of test force . 10s

Cevre Sartlari / enviromental conditions

Ortam Sicaklig1 / ambient temperature : (24,8-249) °C

Kalibrasyon Sonuglari ve Ol¢iim Belirsizligi / calibration results and measurement uncertainty

Her bir adim i¢in 6l¢lim sonuglar1 ve sapma degerleri devam eden sayfalarda verilmistir. Beyan edilen genisletilmis belirsizlik
degeri, standart belirsizligin normal dagilim i¢in yaklagsik % 95 giivenilirlik seviyesini saglayan k=2 kapsam faktorii ile carpiminin

sonucudur. Standart 6l¢iim belirsizligi GUM ve EA-4/02 dokiimanlarina uygun olarak belirlenmistir.

Measurement results and error values for each step are given in the following pages. 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 Kullamlan Referans Cihazlar / reference devices used in calibration

Cihaz Adi Uretici Tip / model Seri No. Izlenebilirlik
# device name manufacturer type / model serial no. tracebility
1 Gosterge cihazi / indicator HBM MGCplus 801136261 UME | G1IKA-0068
2 Sicaklik-nem 6lger / thermohygrometer TESTO 608-H2 83423464 TSE GKM | 21N00341
3 Kuvvet doniistiiriicii / force transducer GTM KTN - Z/D 59134 TSE GKM | 20KV00381
4 Kuvvet doniistiirticii / force transducer GTM Serie SZT 01504 UME | G2KV-0151
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Sertifikada Kullanilan Semboller, Tamimlar ve Kisaltmalar / symbols, units and denomination used in calibration certifiate

F

F;

F'

AF,

F

avg

Usid

El

_ Referans standartlar aracilifiyla gerceklestirilen sabit kuvvet veya test yiikii
" constant force or realized test load through reference standards

_ Artan test yiikiinde test makinesinde gosterilen kuvvet
" force indicated on test machine at decreasing test load

. Azalan test yiikiinde test makinesinde gosterilen kuvvet
" displacement given by calibration apparatus

_ 1 serisinin mutlak gosterge hatasi
" absolute display error of series i

_ Fy, F,, F; serilerinin ortalama degeri

" mean value of series F |, F ,, F 3

. Ortalama bagil gésterge hatasi
" mean relative display error

. Bagil tekrarlanabilirlik

" relative repeatability
Tersinirlik hatasi
" hysteresis error

_ Test makinesinin kuvvet gostergesinin bagil ¢oziiniirliigii
" relative resolution of force indication of the testing machine

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

Kalibrasyon standardinin bagil 6l¢iim belirsizligi

: relative uncertainty of measurement of calibration standard
Tekrarlanabilirlik 6l¢limiiniin belirsizligi

: uncertainty of measurement of repeatability

~ Olgiim noktasinda ¢oziiniirliigiin bagil 8lgiim belirsizligi

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

: relative expanded uncertainty of measurement

~ Azalan kuvvetlerin genisletilmis bagil 8l¢tim belirsizligi

" relative expanded uncertainty of measurement of decreasing forces
Artan kuvvetler i¢in tahmini bagil ortalama hata

: estimated relative average error for increasing forces

. Azalan kuvvetler igin tahmini bagil ortalama hata
" etimated relative average error for decreasing forces)

Tahmini bagil ortalama hata E veya E' araliginda beklenebilir / the estimated relative average error E or E' can be expected in the range:

E=q+W

E=@+vsW

Ortalama tiretilen kuvvet F veya F' olarak ifade edilebilir / the average produced force F or F' can be stated as:
F=F;-(qxW)-F;/100 F'~F-[(q+v)=W")]-F;/100
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Malzeme test makinesine bagli yiik hiicresi Basma plakalarina ait 6l¢iim sonuclar1
load cell attached to calibrated MTM measurement results for compression plates
Marka / manufacturer - Olgiilen degiskenler Ust plaka Alt plaka
Model / type -- measured parameters upper plate bottom plate
Seri no. / serial no. -- Sertlik / hardness -- HRC - HRC
Kapasite / capacity -- Piiriizliiliik / roughness -~ um -~ um
Diizlemsellik / flatness - mm/100 mm --  mm/100 mm

Cekme yonii icin 6lciim sonuclart  / results for tensile forces

Tablo 1. Ol¢iilen kuvvet degerleri / table 1. captured force values

Kuvvet | Coziniirliik Okunan degerler / captured forces
force resolution 0° 120° 240°
F r F, AF, F, AF, F; AF, F'; AF';
kN kN kN kN kN kN kN kN kN kN
0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 -- --
25,000 0,001 24,876 -0,124 25,083 0,083 24,978 -0,022 -- --
50,000 0,001 49,767 -0,233 50,082 0,082 49,926 -0,074 -- --

100,000 0,001 99,612 -0,388 99,957 -0,043 99,786 -0,214 -- --
150,000 0,001 149,577 -0,423 149,853 -0,147 149,715 -0,285 -- --
200,000 0,001 199,704 -0,296 200,001 0,001 199,854 -0,146 -- --
250,000 0,001 250,032 0,032 250,632 0,632 250,332 0,332 -- --

0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 -- --

Tablo 2. Hesaplanan degerler / table 2. calculated values

Kuvvet
force
F P q b v a fy
kN kN % % % % %
25,000 24,978 0,09 0,83 -- 0,00
50,000 49,926 0,15 0,63 -- 0,00
100,000 99,786 0,21 0,35 -- 0,00 0.00
150,000 149,715 0,19 0,18 -- 0,00 ’
200,000 199,854 0,07 0,15 -- 0,00
250,000 250,332 -0,13 -0,24 -- 0,00
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Tablo 3. Ol¢iim belirsizligi ve stmflandirma / wable 3. unce rtainty of measurement and classification

Kuvvet
force
F Ugig Upep Upes U U Simf/ class
kN % % % % % I1SO 7500-1* ASTM E4

25,000 0,17 0,24 0,00 0,58 -- 1 --
50,000 0,17 0,18 0,00 0,50 -- 1 --
100,000 0,17 0,10 0,00 0,40 -- 0,5 --
150,000 0,17 0,05 0,00 0,36 -- 0,5 --
200,000 0,17 0,04 0,00 0,34 -- 0,5 --
250,000 0,17 0,07 0,00 0,36 -- 0,5 --

* Atanan smif degeri yalnizca TS EN ISO 7500-1: 2018 Tablo 2'ye bagl olmayip Madde 6.4.5 geregi minimum 6l¢iim kuvveti ile

de iliskilidir.

the assigned class value is not only dependent on table 2 of the ISO 7500-1: 2018 standard, but also due to the minimum measuring force in

accordance with article 6.4.5.

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

Yapilan dlclimler neticesinde Cekme Test Makinesi 6lctim belirsizligi dikkate alinmaksizin TS EN ISO 7500-1: 2018'e gore yapilan
degerlendirmede izin verilebilen degerler tablosuna gore siniflandirilmstir. Kalibre edilen cihazin uygun araliklarla kalibre
edilmesinden kullanict sorumludur. Aksi belirtilmedikge, ilgili standartlara gore dogrulamanin 12 ay1 gegmeyen araliklarla yapilmasi

tavsiye edilir.

Material testing machine is classified and assessed according to TS EN ISO 7500-1: 2018 without considering measurement uncertainty.
Expiration and recalibration dates are up to customer. Unless otherwise specified, it is recommended that verification to be carried out at

intervals not exceeding 12 months.
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