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The experimental setup with tensile plate specimens 
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The technical drawing of the plate and a photo frontwise  
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The backside and fatigue fracture surfaces after the test 
(leak-before-break in case of a pressure vessel) 
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Sinusoidal cyclic loading with Δσ=250 MPa, signals from the 
four strain-gauges Nr. 1,2 and  3,5 (after 100‘000 cycles little 

bending effects) 
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A pressure vessel with a flaw – our tensile plate can be 
looked at as a model for this practical application 
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CEGB= Central Electricity Generating Board, London (U.K.) 



Cover (frontpage and backpage) of the book containing 
firstly (in 1991) the results given in this presentation 
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Experiments with part-through cracks of today (2015) - Project 
STYLE of the Bay Zoltán Nonprofit Ltd. for Appl. Research, 

Miskolc-Tapolca 
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STYLE= Structural integrity for lifetime 
management – non-RPV 

Thanks for these photos to Mr. Péter Rózsahegyi, Head 
of Laboratory – Bay Zoltán Institute, Miskolc-Tapolca 



Left: Research at the Institute of Structural Integrity, Director: 
Prof. Dr. LUKÁCS János, Miskolc University; Cover: Piperupture 
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Prof. Lukács J. was also the manager of the rejuvenation 
of the campus. Costs: 7‘000‘000‘000 HUF, finished 2015 
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The surrounding of Miskolc, „capital“ of North-Hungary, 
with the University and Bay Zoltán Inst. as „Genius loci“ 
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Computations, verified by the experiments shown above. The 
computational model for the plate with appropriate notations 
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Explanations of the stepwise computation of fatigue 
crack growth – Equation (2), see on this slide 
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Finite Element Results of Raju & Newman (NASA) for the 
Correction Factors in Equation (5) of the previous slide 

42nd Seminar of  HKTCC                                            Hotel Gellért, Budapest, 26th October 2015 
Dr. Prodán M. J.: On the Structural Integrity of Machine Elements and Engineering Structures 



Some additional ideas to Equation (2) with the 
Equations (3) and (4) /Irwin/ and (5) /Paris/   
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Final steps of our deduction of Equation (2), necessary for the 
procedure firstly proposed in the PhD thesis of the author 
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A graphical illustration of the elliptic integral  of the 
second kind and of the crack shape factor Q  
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A numerical example: A tensile plate and a corresponding CT 
specimen with a growing crack (fatigue) from a0 till aend 
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Comments to the numerical computations 
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 Computation of Point P3 (a3;ΔK3), i.e. P3 (8 mm; ≈900 Nmm-3/2) of the earlier slide for 

the plate  
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Computation of Point P3 (a3;ΔK3), i.e. P3 (8 mm; ≈900 Nmm-3/2) of the earlier slide for the plate 

 Computation continued 
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All numerical values illustrated in the earlier slide  
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Tensile plates experimental results with four plates 
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Graphical illustration of the tabulated results (see the 
Tables on the previous and on the following slide) 
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Experimental results with three adjusted CT specimens 

42nd Seminar of  HKTCC                                            Hotel Gellért, Budapest, 26th October 2015 
Dr. Prodán M. J.: On the Structural Integrity of Machine Elements and Engineering Structures 



Some additional results from the research work 
„dealing with semielliptical surface cracks“ 
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Conclusions of Part I: Semielliptical surface cracks 

• Our research work verified the hypothesis that two-dimensional surface crack growth in a vessel 

wall is controlled by ΔK in the same way as a quasi one-dimensional straight-fronted crack growth 
in a CT specimen (plane strain, plane stress or intermediate conditions) 

• Optimally corresponding CT specimens to a vessel (or CCT: center-cracked tensile plate) applica-
tion – adjusted with the new proposal – can be better used for fatigue life time predictions than 
earlier experiments without this adjustment or optimization 
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Two actualities in Swiss nuclear power plants (Beznau and 
Leibstadt) in Juni 2014 and October 2015 
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Tasks on the topic of Medical Technology at ATT BME 

• Balloon dilatation catheters 

 

• Stents 

 

• Dental implants 
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2014 Annual Meeting of the Swiss Material Testing Society 
(SVMT) at Biotronik Ltd., Bülach (Kt. Zürich / Switzerland) 

Main theme: Medical Technology 
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From Prof. Grüntzig, Zürich till ATT Budapest 

• Andreas-Grüntzig-Forschungspreis 
• Die Auslobungsfrist ist der 31. Oktober 2015! 

 

• Prof. Dr. Andreas Roland Grüntzig wurde am 25. 

Juni 1939 in Dresden geboren. Sein Vater fiel 1945 im Krieg. Nach dem Abitur in Leipzig nahm er 
1958 das Medizinstudium in Heidelberg auf. 

• Es folgten Assistentenjahre bei Prof. Ratschow (Darmstadt), Prof. Hegglin und Prof. Bollinger 
(Zürich), bei Prof. Siegenthaler in Innerer Medizin und Prof. Wellauer im Röntgendiagnostischen 
Zentralinstitut sowie später bei den Professoren Krayenbühl und Rutishauser in Zürich. 

• Im Jahre 1974 erfolgte die erste Ballondilatati-
on einer Beinarterie am Menschen. Als Oberarzt führte Prof. 
Grüntzig bereits 1975 tierexperimentelle Untersuchungen zur Koronardilatation durch. Die erste 
intraoperative Koronardilatation nahm er in San Francisco bei Prof. R. Myler vor. 

• Die inzwischen historische erste Ballondilatati-
on eines Koronargefäßes am Menschen führte 
Prof. Grüntzig am 16. September 1977 in Zürich 
durch. Er eröffnete damit der interventionellen 
Kardiologie und speziell der Revaskularisation 
der Koronarien eine neue Dimension, die ihn 
weltbekannt machte. Die neue Therapieoption 
erfuhr eine beispiellose Resonanz und führte zu 
einem grundlegenden Strukturwandel der 
Kardiologie. 

• Von 1980 an war Prof. Grüntzig als Professor für Medizin und Radiologie sowie als Direktor der 
Interventionellen Kardiovaskulären Abteilung der Medizinischen Fakultät der Emory Universität 
in Atlanta, GA, U.S.A. tätig. 

• Am 27. September 1985 wurde er Opfer eines Flugzeugabsturzes in den USA. Sein Lebensmotto 
lautete: „Ich habe mein Leben den Gefäßen gewidmet.“ 
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A picture of a balloon dilatation catheter from 
Wikipedia (the Internet-Encyclopedia) 

42nd Seminar of  HKTCC                                            Hotel Gellért, Budapest, 26th October 2015 
Dr. Prodán M. J.: On the Structural Integrity of Machine Elements and Engineering Structures 



l 

42nd Seminar of  HKTCC                                            Hotel Gellért, Budapest, 26th October 2015 
Dr. Prodán M. J.: On the Structural Integrity of Machine Elements and Engineering Structures 

Thank you for your kind attention. 


