	Abstract
	Declaration of originality
	Acknowledgments
	Introduction
	Vacuum technology in particle accelerators
	Abstract
	Basic knowledge
	Ideal gas law
	Flow regimes
	Gas sources in beam vacuum
	Static outgassing
	Dynamic outgassing
	Water outgassing
	Hydrogen outgassing

	Vacuum pumping
	Pumps classification
	Distribuited pumping

	The gas-beam interaction
	Vacuum system in the LHC
	Cryogenic insulation
	Beam vacuum

	Leakages in the vacuum systems
	Traditional joining techniques for vacuum
	Permanent connections
	Dismountable connections

	Chapter summary

	Shape memory alloys: history, properties and applications
	Abstract
	General definition and historical background
	The discovery of the shape recovery
	Shape memory materials

	Material properties and microstructure
	Martensite and austenite
	Thermoelastic martensitic transformations
	The crystallographic theory
	Shape memory and pseudoelastic effects

	NiTi alloys
	The near-equiatomic NiTi system
	Phase transformations in NiTi alloys

	General applications and market interest
	SMAs applications
	SMAs market: industries, trends and forecast

	SMA coupler developed at CERN
	Ring connectors
	Oval connectors
	C-shaped connectors

	Chapter summary

	Experiments: material and methods
	Abstract
	Uniaxial tests
	Mechanical pre-deformation
	Isobaric thermal cycles and isothermal tensile tests

	Ring connectors
	Thermomechanical training
	Stress-applied tests

	Oval connectors
	Ovalization process

	C-shaped connectors
	Thermomechanical training

	Chapter summary

	Analytical modeling of SMA rings
	Abstract
	SMA-based pipe coupling: training, mounting and dismounting operation
	Constitutive equations: equilibrium and compatibility
	Linear elastic region
	Inelastic region

	Model 1 Martensite reorientation and plasticity: the thermomechanical training
	Analytical modeling of thermomechanical pre-deformation
	Load cases and boundary conditions
	Solution procedure
	Model calibration
	Finite Element simulations
	Results and discussions

	Model 2 Constrained recovery mechanisms: assembly and disassembly
	Nomenclature
	SMA recovery stress modeling
	SMA ring constrained recovery modeling
	Load steps and boundary conditions
	Analytical modeling of thermal mounting and dismounting
	Solution procedure
	Model calibration
	Case studies
	SMA ring constrained recovery experiments
	Finite Element simulations
	Results and discussions

	Chapter summary

	SMA constitutive modeling and FE simulations
	Abstract
	SMA constitutive models in commercial FE codes
	A special user-defined material model
	General formulation
	Model parameters
	Implementation in ANSYS

	Benchmark simulations
	Model setup and parameter values
	Martensitic pre-deformation
	Thermal activation

	General simulation settings by USERMAT
	Ring connectors
	Homogeneous connections
	Bi-material connections

	Oval connectors
	Mechanical training
	Ovalization process
	Thermal coupling of oval copper chambers

	C-shaped connectors
	Mechanical training
	Thermal coupling of QF steel flanges

	Chapter summary

	Conclusions
	List Of Figures
	List Of Tables
	Bibliography

