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For centuries it was suspected that there must be an undiscovered
continent in the southern hemisphere. But explorers failed to find one.
On his second voyage to the Pacific, Captain Cook sailed further south
than any of his rivals but still failed to sight land. It was not until 1820
that the continent's frozen coast was finally sighted. Territorial rivalry
intensified in the 1840's when British, American, and French
expeditions sailed south to chart further portions of the continent that
had come to be called Antarctica. For the nearly two centuries since,
the race to claim exclusive possession
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loading -- 1.5.2.Damage cumulation -- 1.5.3.Calculation methods --
1.6.Conclusion -- 1.7.Bibliography -- ch. 2 Cumulative Damage /
Jean-Louis Chaboche -- 2.1.Introduction -- 2.2.Nonlinear fatigue
cumulative damage -- 2.2.1.Main observations -- 2.2.2.Various types
of nonlinear cumulative damage models -- 2.2.3.Possible definitions of



the damage variable -- 2.3.A nonlinear cumulative fatigue damage
model -- 2.3.1.General form -- 2.3.2.Special forms of functions F and
G -- 2.3.3.Application under complex loadings -- 2.4.Damage law of
incremental type -- 2.4.1.Damage accumulation in strain or energy --
2.4.2.Lemaitre's formulation -- 2.4.3.0ther incremental models -- 2.5.
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-- 3.5.2.Safety coefficients to understand curve a = f(N) -- 3.5.3.
Acquisition of the material parameters -- 3.5.4.Negative parameter:
corrosion -- "corrosion fatigue" -- 3.6.Application to the residual
strength of thin sheets -- 3.6.1.Planar panels: Feddersen diagram --
3.6.2.Case of stiffened panels -- 3.7.Propagation of cracks subjected
to random loading in the aeronautic industry -- 3.7.1.Modeling of the
interactions of loading cycles -- 3.7.2.Comparison of predictions with
experimental results -- 3.7.3.Rainflow treatment of random loadings
-- 3.8.Conclusion -- 3.8.1.0rganization of the evolution of "damage
tolerance" -- 3.8.2.Structural maintenance program -- 3.8.3.Inspection
of structures being used -- 3.9.Damage tolerance within the gigacyclic
domain -- 3.9.1.0bservations on crack propagation -- 3.9.2.
Propagation of a fish-eye with regards to damage tolerance -- 3.9.3.
Example of a turbine disk subjected to vibration -- 3.10.Bibliography
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few examples -- 4.4.1.Medium-loaded components: example of as-
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components: Bearings-Endurance cleanliness relationship -- 4.5.
Prospects -- 4.5.1.Estimation of lifetimes and their dispersions --
4.5.2.Fiber orientation -- 4.5.3.Prestressing -- 4.5.4.Corrosion --
4.5.5.Complex loadings: spectra/over-loadings/multiaxial loadings --
4.5.6.Gigacycle fatigue -- 4.6.Conclusion -- 4.7.Bibliography -- ch. 5
Fretting Fatigue: Modeling and Applications / Trevor Lindley -- 5.1.
Introduction -- 5.2.Experimental methods -- 5.2.1.Fatigue specimens
and contact pads -- 5.2.2.Fatigue S-N data with and without fretting --
5.2.3.Frictional force measurement -- 5.2.4.Metallography and
fractography -- 5.2.5.Mechanisms in fretting fatigue -- 5.3.Fretting
fatigue analysis -- 5.3.1.The S-N approach -- 5.3.2.Fretting modeling
-- 5.3.3.Two-body contact -- 5.3.4.Fatigue crack initiation -- 5.3.5.
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Analysis of cracks: the fracture mechanics approach -- 5.3.6.
Propagation -- 5.4.Applications under fretting conditions -- 5.4.1.
Metallic material: partial slip regime -- 5.4.2.Epoxy polymers:
development of cracks under a total slip regime -- 5.5.Palliatives to
combat fretting fatigue -- 5.6.Conclusions -- 5.7.Bibliography -- ch. 6
Contact Fatigue / Ky Dang Van -- 6.1.Introduction -- 6.2.Classification
of the main types of contact damage -- 6.2.1.Background -- 6.2.2.
Damage induced by rolling contacts with or without sliding effect --
6.2.3.Fretting -- 6.3.A few results on contact mechanics -- 6.3.1.Hertz
solution -- 6.3.2.Case of contact with friction under total sliding
conditions -- 6.3.3.Case of contact with partial sliding -- 6.3.4.Elastic
contact between two solids of different elastic modules -- 6.3.5.3D
elastic contact -- 6.4.Elastic limit -- 6.5.Elastoplastic contact -- 6.5.1.
Stationary methods -- 6.5.2.Direct cyclic method -- 6.6.Application to
modeling of a few contact fatigue issues -- 6.6.1.General methodology
-- 6.6.2.Initiation of fatigue cracks in rails -- 6.6.3.Propagation of
initiated cracks -- 6.6.4.Application to fretting fatigue -- 6.7.
Conclusion -- 6.8.Bibliography -- ch. 7 Thermal Fatigue / Luc Remy --
7.1.Introduction -- 7.2.Characterization tests -- 7.2.1.Cyclic
mechanical behavior -- 7.2.2.Damage -- 7.3.Constitutive and damage
models at variable temperatures -- 7.3.1.Constitutive laws -- 7.3.2.
Damage process modeling based on fatigue conditions -- 7.3.3.
Modeling the damage process in complex cases: towards considering
interactions with creep and oxidation phenomena -- 7.4.Applications
-- 7.4.1.Exhaust manifolds in automotive industry -- 7.4.2.Cylinder
heads made from aluminum alloys in the automotive industry -- 7.4.3.
Brake disks in the rail and automotive industries -- 7.4.4.Nuclear
industry pipes -- 7.4.5.Simple structures simulating turbine blades --
7.5.Conclusion -- 7.6.Bibliography.

The design of mechanical structures with predictable and improved
durability cannot be achieved without a thorough understanding of the
mechanisms of fatigue damage and more specifically the relationships
between the microstructure of materials and their fatigue properties.
Written by leading researchers in the field, this book, along with the
complementary books Fatigue of Materials and Structures:
Fundamentals and Application to Damage and Design (both also edited
by Claude Bathias and Andre Pineau), provides an authoritative,
comprehensive and unified treatment of the mechanics and mic
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