
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-7021-0 

14th TC5 Conference on the 
Measurement of Hardness 2022 

Cavtat-Dubrovnik, Croatia 
11 – 13 October 2022 

 

Held at TC3 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2022) by the International Measurement Confederation (IMEKO) 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2023) 

  

For permission requests, please contact the International Measurement Confederation (IMEKO) 

at the address below. 

  

IMEKO Secretariat 

Dalszinhaz utca 10, 1st floor, Office room No. 3 

H-1061 Budapest (6th district) 

Hungary 

 

 

Phone/Fax: +36 1 353 1562 

 

 

imeko@t-online.hu 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

INSTRUMENTED INDENTATION TEST OF TITANIUM ALLOYS AT ELEVATED 

TEMPERATURE ................................................................................................................................................. 1 

Y. Tanaka, K. Hattori, Y. Harada 

COMPARISON OF MICROSCOPIC OBSERVATION TECHNIQUES TO DETERMINE 

VICKERS INDENTATION DIAGONAL LENGTH ........................................................................................... 5 

S. Takagi, Y. Tanaka, Y. Seino 

CURRENT STATUS OF HARDNESS REFERENCE BLOCKS AND CONCEPT OF THE 

HARDNESS REFERENCE ............................................................................................................................... 10 

T. Yamamoto, M. Yamamoto 

UNIVERSAL AUTOMATION APPROACH FOR EFFICIENT CALIBRATION OF ROCKWELL 

HARDNESS REFERENCE BLOCKS............................................................................................................... 16 

M. Zackaria, F. Menelao, D. Nimptsch, T. Stegmaier, P. Beisel, P. Reinstaedt, U. Brand, R. 

Tutsch 

INSTALLATION AND METROLOGICAL CHARACTERIZATION OF HIGH LOAD BRINELL 

HARDNESS STANDARD MACHINE AT TÜBITAK UME ............................................................................ 23 

C. Kuzu, E. Pelit 

INSTALLATION AND METROLOGICAL CHARACTERIZATION OF ROCKWELL-

BRINELL-VICKERS HARDNESS STANDARD MACHINE AT TÜBITAK UME ........................................ 27 

C. Kuzu, E. Pelit, İ. Meral 

DETERMINATION AND UNCERTAINTY PROPAGATION OF SENSITIVITY COEFFICIENTS 

IN ROCKWELL HARDNESS MEASUREMENTS ......................................................................................... 31 

Pierluigi Rizza, Renato Machado, Alessandro Germak 

A NEW APPROACH TO FORCE TRACEABILITY IN HARDNESS MEASUREMENTS ........................... 37 

C. Kuzu, E. Pelit 

ALIGNMENT TILT AND FORCE TRANSDUCER CREEP EFFECTS ON HARDNESS IN 

CONVENTIONAL HARDNESS TESTS .......................................................................................................... 42 

J. D. Fidelus, D. Bejma, A. Prato, A. Germak 

DESIGN OF A NEW TYPE OF BUCHHOLZ HARDNESS TESTER ............................................................. 48 

Qinmi Sun, Haibin Li, Xuefei Li, Yuanyuan Cheng 

INTERLABORATORY COMPARISON IN ROCKWELL HARDNESS SCALES BETWEEN 

TÜBITAK UME AND TSE ................................................................................................................................ 51 

M. B. Tuğcu, C. Kuzu, E. Pelit, A. Dizman 

DESIGN AND DEVELOPMENT OF HARDNESS INDENTATION MEASUREMENT SYSTEM 

AT TÜBITAK UME ........................................................................................................................................... 56 

C. Kuzu, E. Pelit, İ. Meral 

Author Index 

 




