
151 

16th International Research/Expert Conference 
”Trends in the Development of Machinery and Associated Technology” 

TMT 2012, Dubai, UAE, 10-12 September 2012 
 
 

EXPERIENCES WITH STANDARDISED ELASTO‐PLASTIC 
FRACTURE MECHANICS PARAMETERS TESTING AND 

CALCULATION 
 

 
Ismar Hajro, Damir Hodžić,  

Faculty of Mechanical Engineering, University of Sarajevo 
Vilsonovo šetalište 9, 71000, Sarajevo 

Bosnia and Herzegovina 
 
 

ABSTRACT 
A standardized evaluation of elasto‐plastic fracture mechanics (EPFM) parameters, such as J‐integral 
[kJ/mm2] or crack‐tip opening displacement (CTOD [mm]) resistance curves, may be performed only 
on appropriate and specialized testing equipment. Furthermore, calculation of corresponding 
resistance curves, as defined in respective testing standard, e.g. ASTM E1820, present relatively 
challenging and complicated task. Therefore this paper present basic aspect of experimental testing 
and further calculation procedure of EPFM resistance curves. Particular attention is focused on 
elastic compliance, C [mm/kN], which is considered as key and critical parameter for reliable results. 
Finally, as result of demonstrative procedure, a typical EPFM resistance curves for selected 
high‐strength structural steel are provided.. 
Keywords: elasto-plastic fracture mechanics, EPFM, J-integral, crack-tip opening displacement, 
CTOD, resistance curve calculation 
 
 
1. PREFACE 
An assessment of structural integrity requires good knowing of materials resistance properties. Among 
many such as strength and impact toughness, the most important are fracture mechanics parameters. In 
addition, while considering general structural materials as rather ductile ones, the corresponding 
resistance curves become more significant and appropriate for application, instead of critical 
parameters. Therefore, corresponding fracture mechanics (FM) crack growth resistance curves are 
required, such as J-∆a or CTOD-∆a, where J [kJ/m2] is J-integral, CTOD [mm] is Crack Tip Opening 
Displacement and ∆a [mm] is crack growth. All acquired variables may be general called a quasi-
static toughness, or fracture toughness, even the later term is particularly reserved for critical 
parameter, Kc [MPam0,5] [1]. Of course, there are two ways to acquire crack growth resistance curves: 
(a) As prediction, using one of the available analytical methods (e.g. as provided in FITNET procedure 
[2,7]); and (b) Exact determination, using standard testing in accordance to relevant EN / EN ISO, 
ASTM or BS specification [1,2,6]. Without neglecting of all advantages and disadvantages of the first 
- predictive method, the purpose of this paper are standardised experimental and further calculation 
procedures, as specified in ASTM E1820 and BS 7448 (series). Of course, any further users should be 
aware of constant standard changes and development, not only of ASTM and BS ones, but also new 
introduced, such as ISO 12737, ISO 15653 or ISO 27306 and its field of application (e.g. either for 
base or weld metals) [3,4,6]. 
 
2. STANDARD EXPERIMENTAL PROCEDURE 
To evaluate corresponding resistance curve, the procedure specified in ASTM E1820 [5] utilizes an 
elastic unloading procedure from a single specimen. Crack length is measured from compliance in this 
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