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Replacement of longitudinal splice with a FS welded jointDifferential and integral structure with LBW

This is the most significant transformation in aircraft fuselage without largeThis is the most significant transformation in aircraft fuselage without large
design modifications; however, they have different fatigue behaviours.
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•High Speed Machining (HSM)•High Speed Machining (HSM)
•Laser Beam Welding (LBW)
•Friction Stir Welding (FSW)Friction Stir Welding (FSW)

a) LBW1- T joint b) LBW2 Butt joint c) FSW welded from 
the rear
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DATONDATON specimen geometryspecimen geometry
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Manufacturing
Process Material/Heat treatment

HSM AA2024-T3 AA6056-T6

LBW 1 AA2024 T3 AA6056-T6 as AA6056-T4 LBW-1 AA2024-T3 welded PWHT -T6

LBW-2 AA2024-T3 AA6056-T6 as 
ld d

AA6056-T4 LBW 2 AA2024 T3 welded PWHT -T6

FSW AA2024-T3 AA6056-T6 as 
ld d

AA6056-T4 
PWHT T6welded PWHT -T6



November 28, November 28, 20082008 669th EASN Workshop on Mobility and Research9th EASN Workshop on Mobility and Research



November 28, November 28, 20082008 779th EASN Workshop on Mobility and Research9th EASN Workshop on Mobility and Research



DATON Stiffened panels tested
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F t S f
SEM ANALYSIS

Fracture Surfaces

LBW1 6056 PWHT-T6 80MPa R=0,1
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σmax=80 MPa
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σmax=110 MPa
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σmax=80 MPa
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σmax=110 MPa
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AA6056 LBW2 PWHT R=0.5
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AA6056 FSW PWHT R=0.5
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 New manufacturing process for aluminum alloys can
simplify the fuselage configurations and reduce the weightp y g g g
of these structures;

 The manufacturing processes used in the DaToN project to
produce stiffened panels promote residual stresses thatproduce stiffened panels promote residual stresses that
can be beneficial or detrimental for the fatigue life
depending upon where the crack starts to grow;

 The presented numerical models can estimate the effect of The presented numerical models can estimate the effect of
these processes in the fatigue life with reasonable
accuracy; however in some cases the fatigue life was
overestimated because of the compressive residual stressoverestimated because of the compressive residual stress
field in the middle of the panel.

 These new manufacturing processes conjugated with the
new alloys can improve significantly the performance ofnew alloys can improve significantly the performance of
the aircraft structures.
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ThankThank youyou forfor youryourThankThank youyou for for youryour
attentionattention!!


