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ABSTRACT 

Fatigue and fracture properties of structural components 

play an important role in material selection and subsequently the 

property degrada七 ion during use determines the remaining useful 

life of the componen七 s. These proper七 jes are determined by tests 

carried out following procedures outlined in different standards 

usェng s七 andard specimens and the results obtained are extended 

for actual components. Different types of specimens, both 

standard and non-standard have been used for this purpose 

depending on factors like material availability, component 

geometry,limitations of testing facility etc. 

In ヒhe present investigation, fatigue studies have been 

carried out 七o assess the suitability of s皿all three point bend 

(TPB) specimens for constant load amplitude testing. A new type 

of small TPB specimen has been evaluated for this purpose. The 

specimens have also been tested to study the crack retardation 

behaviour due to the application of a single overload cycle,the 

basic building block of variable amplitude cycling. 

In fracture toughness testing, fatigue precracking of the 

test specimens is important in two ways. Firstly, the fracture 

七oughness property being determined can be altered by using high 

loads for precracking. Secondly, 	precracking consumes a major 

part of the time required for fracture toughness testing. In the 
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present study both these points have been addressed arid efforts 

have directed 七owards the development of a precracking 

methodology to de七ermine an optimum crack initiation load as well 

as the subsequen七 loads to be used for rapid precracking. 

The Thesis is presented in seven chapters. 

Chapter I provides an introduction to the present study and 

defines 七he objectives of the investigation. 

In Chapter II, relevant literature available ori areas 

related to the topic of study is presented. Earlier work on the 

various factors affecting constant amplitude fatigue crack growth 

rate (FCGR}and the different parameters used for analysing FCGR 

has been reviewed. In addition, results of overload retardation 

studies , different overload retardation models and some aspects 

of variable amplitude loading available in published literature 

have been discussed. Finally the fatigue precracking procedure 

arid its effect on fracture toughness properties has been 

di sous sed. The scope of the present investigation has also been 

spelled out in this chapter. 

In Chapter III, the details of materials used,experimental 

procedure・ test equipment and techniques employed have been 

outlined. 

Chap七er IV presents the results from the constant amplitude 

experimen七s. The results have been discussed emphasising the 

development of a new type of TPB specimen and its standardisation 

for FCGP' studies. 
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overload on v 

kinetics and the applicabili七 y 

1_ OU S aspects of crack 

different re七ardation 

growth 

mod e i s 
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of The effect 

cycles due 

compa rable 

overload (ND) increased with OLR. aD values were 

the monotonic plastic zone size indicating that 

O
 O  

七
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The results from overload studies are detailed in Chapter V 

are brought out in the discussion of the results. 

Chapter VI presents the results of the fatigue precracking 

experiments carried out. I七 also discusses the development of a 

computer program to aid 3-n the fatigue precracking of fracture 

toughness specimens of different geo皿etries. 

The conclusions of 七he inves七 iga七 ion are ou七 lined in Chap七er 

VII. Some 

o
f
 the important findings based on the present 

investigation are summarised as follows: 

TPB specimens have been shown to yield reliable FCGR data 

and a new type of small TPB specimen with a span to width ratio 

two has been standardised for FCGR determination. In the range 

thickness and wid七h used,FCGR is 

Delayed retardation was noticed 

specェmens used at different values 
f
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上
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  to be independen七 bo七 h. 

七he 七hree 七 ypes of TPB 

overload ratios (OLR' s 

applied. The crack re七ardation length (aD) and number 

of delayed 

plasticity induced closure was the main retardation mechanism. 

The retardation parameter ND* /NCA was found to be specimen 

geometry independent arid material specific 

class of alloys like steel or aluminum. Here 

constant for a 

i_s the number 

of 

o
f
 crack delayed cycles due to overload as obtained from the plot 



i e ng t h versus number of cycles, and NCA 15 the number 

of 
equivalent cons七ant load amplitude cycles required for the crack 

七o advance by an amoun七 equal to the retarded crack leng七h(aD). 

Results from precracking studies have led to the development 

of a computer program which can be used to generate an optimum 

precracking schedule satisfying the different ASTM standards for 

fracture toughness determination. The program output represented 

graphically as maximum load to be applied versus crack length 
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