Historical overview

| PAGE 4 Spacer pads manufacturing process Embossed :

Assembled :

A large pannel of solutions: spacer pads play a major role for the core equilibrium 

  process = embossed surfaces Safety recommandation : a reactivity insertion induced by core compaction must be eliminated Study objectives : make a model in order to design the pads Optimize the geometry in order to enhance pads stiffness Associated criterion : Stiffness of spacer pads. various definitions :

Finite

  stamping process leads to a « representative » geometry Design parameters : H1,L1,R1 : pad contact surface H2,L2,R2 : embossed zone p : pad depth e : hexagonal duct thickness Boundary conditions Symetries  1/24 of the hexagonal duct is modelled Faces of the hexagonal duct are flat at the start Normal displacement annealed around embossed pad Stamping load : Normal displacement over contact surface 0 (p + δ) Material law (Ferritic steel EM10): elastoplastic law at 20 °C  Up to 15 % for SPX design (p=2,9 mm; e=4,2 mm)  Up to 8 % for ASTRID V2 (p=1,6 mm; e=3,6mm)  Strains localized in the corners and in the median plane Thickness :  Decrease by 3% for SPX,  Decrease by 2% for ASTRID  thickness is minimal in the median plane  Some cracks have occurred for SPX in this zone  Matrix and punch have been optimized for SPX  Stamping tests are currently performed for ASTRID Deformed mesh is reproduced by symmetry in order to model each load case agreement from 85 000 nodes mesh Elastic stiffness obtained with an accurate precision (1%) pads stiffness K in order to prevent the core compaction (∆𝑅 𝑐𝑜𝑟𝑒 ∝ 1 𝐾 𝑝𝑎𝑑𝑠 => Kx10  DR/3 ) Parametric study: pads width, stamped zone width, pads high (e,p imposed): computation at 550 °C : stamping width doesn't influence stiffness (k V2.3 k V2.0 ) pads width have a major influence on the stiffness (k V2.0 < k V2.2 < k V2.5 ) combination of width and height enhancement improves the stiffness by a factor 2. What is the maximal stiffness ? First order parameters are used : L1, H1, R1 All parameters variations are limited by functional conditions (manufacturing, handling, geometry) As examples : -Minimal width of flats surface between pad and duct corners is needed for stamping : L4 > 9 mm -Minimal stamping width because of maximal deformation rate (~15 %): L2 > 5 mm -Duct flats is imposed: L1 +2.L2 + 2.L4 = L3been generated and stamped Computations of 6F crushing curves have been performed