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SHMS and Magnet Systems Overview
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SHMS Magnets

HB @ MSU/FRIB

(Horizontal-Bend Dipole) Dipole@ SigmaPhi-France
A Superferrici Co0 magnet A 3.86 Tesla Cosine(U) dipole
A 2.6 Tesla A 60 cm warm bore
A 21 cm x 25 cm warm bore A 2.85mEFL
A 0.75m EFL A 11.2 Tm Integral B.dL
A 1.93Tm A 10 % Test margin
A 19 % design margin A 13.7 MJ stored Energy
A 220 kJ stored Energy A 4800 Alcm”2
A SCis SSC outer cable A 11 GeVic
A Iron Yoke: 126 Tons

Q2/Q3 @ SigmaPhi-France
Q2 11.8 T/m cos(2U) Quad
60 cm. warm bore

1.64 m EFL

10 % Test margin

7.6 MJ stored Energy
Iron Yoke: 72 Tons

Q1 Quad @ Scientific
Magnetics - UK

JLab Cold Iron Design
Clone of HMS Q1

11 GeV/c performance
7.9 T/m Gradient

To To Do Io Do

Q3 identical to Q2 but runs
at 7.9 T/m

A Iron Yoke: 18 Tons

Both use same conductor as
dipole (Cu + SSC outer)

40 cm warm bore

1.86 m EFL

14.75 (T/m)m Int. Grad.
398 kJ Stored Energy
25 % design margin
SC is SSC outer
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SHMS SC Magnet System Plan

_ DC Power System Magnet Control

Cryogen_lc Control Danfysik System JLAB

Reservoir #1&2 delivered PLC rack complete.

Meyer T_ooI #3.4.5 assembled HB, Q1, Q2,Q3,D &

All' 5 delivered #3in test Cryo Racks complete.

Final Testing at JLab Testing: underway

Fixed Price Fab Magnets \/
Procurements

Q1 underway
—> HB underway
Q2Q3 & Dipole
Underway

Ship to On Site Acc:(_eptance
~| Integration & | S Testing at
Assembly by JLAB on
JLAB SHMS

Q1 awarded SMI
HB awarded MSU
Dipole & Q2, Q3
awarded Sigma Phi

~

Iron Yoke castings
Ningbo-Jansen
Completed 4 mos
early Oct 2013

Conductor Processing
HB & Q1 complete
Q2/Q3/D extrusion (FMM) Done

Magnet

Wave soldering (AES) Done
illijprl?r%réri Machining @ 40%
1 g Craft-Hampton VA
Complete

March 2013

Testing at BNL

Complete

Nuclose o -

SC Cable (SSC surplus) _ Thomas Jefferson Ngai
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HB Magnet Progress at MSU

A Coils wound and Helium tested

I JLab site inspection

A BPVC elastic-plastic analysis
complete- design ASME compliant

i JLab site inspection
A He Vessels mill run 316L steel on site
A Weld tests complete
A He vessel parts fab underway

Bending, rough cut, grinding

A Welder qualification complete
I JLab site inspection

A He Vessel machining started
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HB Equivalent Stress Plot from ASME elastic-plastic He
VVessel analysis

T TANSYS

Noncommercial use only

Elastic-plastic analysis converged successfully in accordance
with design-by-analysis rules of ASME Section VIII, Division 2.
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JLab 12 GeV HB Magnet Project

Helium Vessel fabrication

NnBent Pi eceso nFI at Si de Pieceso
2 outside
2 inside

2 outside
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HB Helium Vessel Machining at MSU
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Q1 SC Quad progress at Scientific Magnetics

A 4 coils wound, tested and
measured
I JLab site inspection)

A Yoke lams trial water jet
cutting(WJC) successful

A Production WJC complete
A Replacement for stolen steel at SMI
A Yoke stacking fixture complete

A Yoke Assembly starts Jan 2013
I JLab site inspection
A Stainless Metal Craft has
Helium, Nitrogen, Vacuum and
final assembly
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