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Description Failure in composite wound pressure vessel liner 

Problem Spun aluminum alloy (6061-T6) liners failed during first proof 
pressurization cycle 

Analysis Highly inhomogeneous deformation created local necks and local 
strains close to fracture strain 

Resolution & 
Recommendations 

Reduce deformation inhomogeneities by refining the grain size in 
extrusion stock 

 

Fracture in Liner 

 
Metallographic Cross Section 

 

Failure Cascade 
Coarse Surface Grains 

Plastic Deformation 
During Spinning

Unconstrained Surface 
Deformation

Deformation
Inhomogeneities on the 

Surface

Grain Shape Change & 
Shear Thinning

Local Strain May 
Approach Fracture 

Strain

Crack Propagation to 
Reduce Residual 

Stress

Primary Crack in 
Region of Peak Stress

Triaxial State of Stress 
at the Necks

Low Resolved Shear 
Stress at the Neck

Deformation by Slip 
More Difficult

Crack Initiation

Formation of Local 
Necks

 


