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Experimental Determination of JIC for a HSLA Steel Welded Joint

A. Maksimović1*, B. Petrovski2, Lj. Milović3, B. Aleksić1, V. Aleksić4, S. Bulatović4

1Innovation Centre, Faculty of Technology and Metallurgy, 4 Karnegijeva St, 11120 Belgrade, Serbia
2Innovation Centre, Faculty of Mechanical Engineering, 16 Kraljice Marije St. 11120 Belgrade, Serbia

3Faculty of Technology and Metallurgy, University of Belgrade, 4 Karnegijeva St, 11120 Belgrade, Serbia
4Institute for Testing of Materials-IMS Institute, 43 Bulevar Vojvode Mišića St.11040 Belgrade, Serbia

*corresponding author: aprodanovic@tmf.bg.ac.rs

Abstract
Most serious weldment failures have catastrophic consequences in terms of damage to other equipment,

loss of production, and risks to worker health and safety. For the above reasons, there is a tendency to find the
line between safety and disaster, and this requires a guarantee of the integrity of the welded structure even if a
crack is present.

The structural and mechanical heterogeneity of a welded joint affects its resistance to cracking in both the
elastic and plastic regions. Therefore, it is important to define the test method and the position of the fatigue
crack. The behavior of an elasto-plastic material, during stable crack growth can be described by the J-a
diagram. As the crack propagates, a point on the curve is defined, which represents the critical value of the J-
integral. The aim of this experiment is to determine JIC value and the procedure is reflected in the
determination of the R curve, i.e. the J‒a curve, which consists of the value of the J integral for uniform
crack increments a. In this paper, two SEN(B) specimens with the fatigue crack in the parent material (PM)
and weld metal (WM) were tested according to standard ASTM E1820 at room temperature (RT) as well as
three specimens with the fatigue crack in the weld metal (WM) at RT, -20 0C, -30 0C.

Keywords: J-integral; J-R curve; HSLA steel; welded joints

mailto:aprodanovic@tmf.bg.ac.rs

	Contents
	Reliability and probabilistic approach

	Preface 
	Organization 
	ESIS TC12 Technical Committee 

	Sponsors
	Bioinspired strategy to break trade-off between st
	Abstract

	Exploring the local fatigue approaches to improve 
	Abstract
	Acknowledgements

	The size and notch effect on additive manufactured
	Abstract
	Introduction
	Results
	Conclusions
	Acknowledgements

	Size effect assessment in fracture mechanics testi
	Abstract

	Fatigue lifetime of a Howitzer cannon
	Abstract

	Structural health monitoring by Embedded System fo
	Abstract

	The use of hydrogen as an additive to improve the 
	Abstract 

	Engineering structures and technology
	Towards new fundamentals for structural integrity 
	Abstract

	A review of Artificial Intelligence (AI) methods f
	Abstract 

	Fatigue crack growth rate of a low carbon microall
	Abstract

	Advanced experimental validity of phase field frac
	Abstract

	Cavitation resistance of welded joints of AlMg4.5M
	Abstract
	Acknowledgements

	Experimental Determination of JIC for a HSLA Steel
	Abstract

	Modeling of 6061-Т651 aluminum alloy stress−strain
	Abstract

	Methods of Jump-like creep modeling of AMg6 allumi
	Abstract

	Inspection of damage and risk analysis of connecti
	Abstract

	The effect of crack tip vs. notch on Charpy toughn
	Abstract
	Acknowledgement

	Experimental strain measurements on ring tensile s
	Abstract

	System for monitoring deformation processes in hig
	Abstract

	Solutions and procedures for repairing a damaged v
	Abstract

	The influence of plasma transferred arc welding pa
	Abstract 

	Experiments for the quantification of the initial 
	Abstract
	Acknowledgements

	Numerical and experimental determination of stress
	Abstract

	Frequency effect in fatigue behaviour of a structu
	Abstract
	Acknowledgements

	Metallographic characterisation of the heat affect
	Abstract

	Safety factor of the bolted flange joints 
	Abstract

	New life for historical steel bridges in Transylva
	Abstract

	Review of failure analysis of coupling systems on 
	Abstract
	Acknowledgement

	Experimental investigation of the fatigue crack gr
	Abstract

	Modification of VCCT method with implementation of
	Abstract

	Safety of technical systems
	Finite Element Modeling and Response Sensitivity A
	Abstract

	For an effective disruptions management in rail tr
	Abstract

	Crack development from gear stress concentrators o
	Abstract

	Crack growth causes in supporting structures of hy
	Abstract

	Effect of floater geometry on the dynamic paramete
	Abstract

	Characterization of the applied materials on float
	Abstract

	Influence of ventilation system effectiveness on t
	Abstract

	From component failure to hydraulic engineering co
	Abstract

	Repairing of cracks on tooth gear ring of a bucket
	Abstract

	Information system development for increased produ
	Abstract

	Properties of aluminum-steel plates explosively we
	Abstract

	Methodology for pressure equipment risk assessment
	Abstract

	The concept of risk, fire and explosion from the p
	Abstract

	Integrated technical security systems in critical 
	Abstract

	Supporting structural life cycle analysis and non-
	Abstract

	Reliability and probabilistic approach
	Progressive collapse analysis of inland waterway c
	Abstract

	Assessment of the remaining life construction in e
	Abstract

	The loading and slenderness ratio effect on the fa
	Abstract

	The structural limit of tubulars in wellbores subj
	Abstract

	Characterization of SA500 material - determination
	Abstract

	Nonlinear analysis of an idealized I-beam member: 
	Abstract

	Innovative method of determining deflections of wo
	Abstract

	Pitting and uniform corrosion effects on ultimate 
	Abstract
	Acknowledgements

	Size effect assessment of KJc experimental data us
	Abstract

	Finite element and fracture mechanics analysis of 
	Abstract

	Selection of safety level for marine structures
	Abstract

	On some applications of Sarhan–Zaindin modified We
	Abstract

	Reliability and optimization of the mechanical sys
	Abstract
	Acknowledgements

	Probabilistic fatigue life modelling based on CMB 
	Abstract
	Acknowledgements

	Environmental effect on structural integrity 
	Be careful! Our planet is in danger
	Abstract 

	A review on the hull structural steels for ships c
	Abstract

	Idealized critical marine structures under dynamic
	Abstract

	Flood resilience
	Abstract
	Acknowledgement

	Rain droplet model of atmospheric induced damage g
	Abstract

	Surface microcracks initiation and growth under th
	Abstract

	Study of change of strength and deformation proper
	Abstract

	For a better governance of harmful events in compa
	Abstract

	Research on regularities of deformation behavior o
	Abstract

	Dynamic response of a reinforced concrete structur
	Abstract

	Transportation pipelines corrosion: The roles play
	Abstract

	Numerical simulation of fatigue crack growth in Ti
	Abstract

	Fracture modeling of a weld damaged by hydrogen em
	Abstract

	Residual life estimation of damaged structures exp
	Abstract

	Influence of temperature on crack initiation and c
	Abstract
	Specimen
	Temperature
	 (C
	(Kth, 
	MPam1/2
	Coefficient,
	C
	Exponent,
	m
	da/dN, m/cyc, 
	(K=25 MPam1/2
	BM - 1s
	17.6
	3.56 ( 10-13
	3.69
	5.13 ( 10-8
	BM - 2s
	20
	17.4
	2.31 ( 10-13
	3.88
	6.13 ( 10-8
	BM - 3s
	16.9
	1.08 ( 10-13
	3.33
	4.88 ( 10-8
	BM - 1p
	13.9
	6.00 ( 10-12
	3.22
	1.90 ( 10-7
	BM - 2p
	575
	14.1
	5.49 ( 10-12
	3.18
	1.53 ( 10-7
	BM - 3p
	14.4
	3.00 ( 10-11
	2.65
	1.52 ( 10-7
	WM - 1s
	16.5
	5.93 ( 10-11
	2.47
	1.68 ( 10-7
	WM - 2s
	20
	14.3
	2.15 ( 10-12
	3.46
	1.48 ( 10-7
	WM - 3s
	17.2
	1.76 ( 10-11
	2.79
	1.40 ( 10-7
	WM - 1p
	12.4
	6.68 ( 10-10
	2.31
	1.13 ( 10-6
	WM - 2p
	575
	13.1
	2.59 ( 10-11
	3.46
	1.78 ( 10-6
	WM - 3p
	11.6
	1.74 ( 10-10
	2.80
	1.43 ( 10-6
	HAZ - 1s
	17.2
	3.33 ( 10-13
	3.88
	8.84 (10-8
	HAZ - 2s
	20
	17.4
	1.78 ( 10-13
	4.06
	8.43 ( 10-8
	HAZ - 3s
	17.7
	4.03 ( 10-13
	3.77
	7.51 ( 10-8
	HAZ - 1p
	13.9
	1.69 ( 10-10
	2.33
	3.06 ( 10-7
	HAZ - 2p
	575
	13.7
	2.60 ( 10-10
	2.20
	3.09 ( 10-7
	HAZ - 3p
	14.3
	2.19 ( 10-10
	2.23
	2.87 ( 10-7

	Composite materials and structures
	Temperature influence on composite material behavi
	Abstract
	 

	Influence of seawater immersion on fatigue strengt
	Abstract

	Experimental studies on crashworthiness analysis o
	Abstract 

	Analysis of composite profile under loading condit
	Abstract

	Mechanical characteristics of compressive specimen
	Abstract

	Mechanical properties of ABS resin material
	Abstract

	The Risk assessment of 3D printing FDM technology
	Abstract

	Composite plates with Nomex honeycomb core modelin
	Abstract

	Composite plates with Nomex honeycomb core modelin
	Abstract

	Fatigue lifetime analysis of polyurethane componen
	Abstract
	Acknowledgements:

	Sponsor details

