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Main objectives of the ‘Structural Integrity’ group at Imperial College

»Develop, Integrate, validate and apply predictive multi-disciplinary methodologies
associated with fracture and damage mechanics based failure of components

»Extend collaboration at Imperial College with other departments such as Materials,
Aeronautics and combine with the Nuclear Energy and the NDE groups

2 Development and extension of fracture and damage based predictive life assessment

Codes

Ongoing projects in collaboration with: British Energy, Rolls Royce, EPSRC, EU, Tecnip Ltd,

# Effects of residual stress on weldments

# Propagation of short cracks in single crystals
# Lifetime assessment of abradable coatings
# Multi-scale modelling of recrystallization

# Modelling/Testing Thermal Barrier Coatings

#® Weld induced distortion of thin-walled, steel
structures

# Constraint and residual stress in components

# Development of pipe reeling fracture methodology
# Thermo-mechanical properties of weldments

# Creep/Fatigue of weldments

Structural Integrity Links to design and Life Assessment

Creep . Crack Detection Modelling
Damage/Cracking NDE: .c;ragkmamag_e_“ Numerical/Analytical
TMF, Creep/Fatigue Measurement/Models Multi-scale
Time Dependence ‘Condition monitoring alidation

i FM Parameters

Fatigue . 2 : :

daldN, LCF, HCF Virtual testing Linear/Nonlinear

e Fpr : Geometry/Size
Crack initiation <
. Predictive modelling s

Eraciiin Failure assessment Load history
Toughness / Remaining life Residual stress
Dynamic/lmpact /

MALIATION Low alloy steels

Corrosion
Advanced steels

Damagef Cracking .
Environment-Assisted CO D ES gilaﬁ:;gslf -(I:_rBygtals

Time dependgnt Composites, FGM
Weldments

Materials Props.

DECISION
STURCT':JRAL Operate — Inspect
Safety requirements Replace - Repair =N
Certlflc_:atlon = Cost/Safety Implications
. Design . Risk Management
Life extension Expert Advice

Component]
check

Schematic of multi-disciplinary ‘Structural
Integrity’ approach

Length Scales in Fracture Mechanics
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Schematic of length scales needed for
modelling crack under different mechanisms

Future outlook: Good progress in developing fundamental and applied research in fracture
based Structural Integrity from a multidisciplinary perspective
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