
SuperB IFRSuperB IFR
mechanics of mechanics of IFR prototypeIFR prototype

• Design by Claudio Fanin, INFN PD

C ti f 60 60 2• Cross section of 60x60 cm2

• Composed by 46 plates, 2 cm thick, 
screwed to side plates

• Vertical position for cosmics• Vertical position for cosmics
• Horizontal transversal movement
• Thickness layout as CDR
• Max thickness layout as CDRMax thickness layout as CDR
• Thickness can be reduced removing 

and / or  replacing plates

• Mass ~  3.8 t
• Preliminary offer ~ 8 k€
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SuperB IFRSuperB IFR
IFR prototypeIFR prototype

Workshop drawings in progress, 
waiting for “approval”waiting for approval

Calculation in different positions 
performed
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SuperB IFRSuperB IFR
IFR baseline from CDRIFR baseline from CDR

Baseline: reuse Babar IFR increasing thickness

Babar IFR thickness:Babar IFR thickness: 
• Barrel = 650 mm
• Doors = 600 mm 

Some parts of Babar have been thickness 
increased with brass and steel plates
Current thicknesses (equivalent):
B l 795• Barrel ~ 795 mm
but last instrumented layer see 695 mm 

• FW doors ~ 835 mm
• BW doors = 600 mm• BW doors = 600 mm

SuperB CDR thickness = 920 mm
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SuperB IFRSuperB IFR
Scenarios to increase thicknessScenarios to increase thickness

CDR baseline = 920 mm. 
Is this value final? How to reach it?

Babar IFR With brass filling:
Barrel maximum thickness ~ 868 mm

but last instrumented layer see ~ 768 mm  y
FW doors maximum thickness ~  1000 mm
BW doors maximum thickness ~ 900 mm

Which solution? Scenarios:
Doors: brass filling + 100mm steel, refurbish BW doors as FW ones (up to 920 mm)
Barrel: 

b filli dif h d dl t ll t i t l 868• brass filling + modify arches and cradle to allow outer scint. layer ~ 868 mm
• Add 100mm plate outisde + new arches and cradle + 1 layer brass ~ 915 mm
• Replace inner wedges + modify cradle and arches = 920 mm
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SuperB IFRSuperB IFR
Costs esteemCosts esteem

Baseline costs values:

Shipping Stanford – Italy = 400 k€ (SLAC – LNF, via Belgium)
Stanford – Long Beach: 15%
Unloading/loading USA: 5%
Cargo allocation: 40% (no superposition)
Unloading/loading (B): 10%
Zeebrugge - LNF: ca. 30%

One shot, $/€=0.75
Custom duties? Taxes? Insurances?

Modifications 0.5 ~ 1 k€/t (guess)
Brass plates 7 k€/t
“Short” transports (workshops – LNF) = 1 ~ 6 kE/pc (special / exceptional) 

New items production 2 ~ 3.8 k€/t , assumed 3.3 k€/t 
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SuperB IFRSuperB IFR
Costs esteemCosts esteem

Mass Cost
Current IFR (wedges + doors + cradle + arcs): 790 t (0.4 M€)

Doors brass filled + BW steel plate as FW, 920 mm (435 t) (0.7 M€)

Barrel:
• Brass filling, 868 mm, arches and cradle modified 900 t 1.3 M€
• Brass + steel up to 920 mm doors and barrel 955 t 1.4 M€
• New inner wedges, no brass 925 t 2.1 M€

Fully new IFR, max. thickness 1030 t 3.5 M€
(950mm barrel, 1100 mm doors)( )
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SuperB IFRSuperB IFR
Stainless steel fillingStainless steel filling

• Brass cost is about 130% higher than austenitic s-steel aisi 304 (7€/kg vs 3€/kg)
• Standard austenitic s-steels are defined “amagnetic” because paramagnetic with 

very low relative permeability, less than 1.02.
• Austenitic s-steels plates, being laminated, could be slightly magnetic.
• Post production annealing of rolled s-steel laminated plates can lead to large 

deformations.
• To be investigated if can be requested to s-steel producers fully annealed plates.
• Annealing and/or special alloy extracosts could be 10% each, thus s-steel cost 

t k i t h ld b 3 6 €/ktaken in account should be 3.6 €/kg.
• Using s-steel for IFR filling could allow savings of ~ 200 k€
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SuperB IFRSuperB IFR
ConclusionsConclusions

Only IFR main parts has been considered (23 pieces)
Costs of different scenarios for Babar IFR reuse have been estimated

Reuse: 0.5 - 1.3 M€, with barrel thickness up to 870 mm
(Doors can be thickness increased to 1010 mm, with steel layer outside as Babar FW doors)
Barrel upgrade to specs: 1.4 M€ if possible increase barrel toward outside, require study, 

drawings 
f f f €Replacing of parts to meet barrel of 920mm: from 2.1 M€ up

Fully new from 3.2 M€ up, thickness up to 1000 – 1100 mm
Brass replacing with stainless steel would allow saving of about 200 – 300 k€

Oth t l t d ( d d di i )Other costs, neglected (and depending on scenario)
Taxes, custom duties, insurances
Design and calculations
Workshop drawings production
S ifi ti k t t t / d i i t i l t t lit t lSpecifications, market survey, contracts /orders, supervision, material tests, quality controls
Dismounting al SLAC, “Packing”
Unpacking, assembly
Tools for handling and lifting, assembly, opening, displacing, maintenance
C it t
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Crane vs capacity, etc…..
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