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Long 50 mm Dipole Construction Experience

MSIM Executive Summary
Wayne Koska

We review the Fermilab construction experience to date as relating
to the 50 mm aperture Collider Dipole magnets. Seven magnets are
in various stages of assembly, with the most advanced being in the
final assembly stage just prior to cryostating. (Since this is
DCA310, the practice magnet, it will not be cryostated.) Coil
winding and curing is going smoothly and we have good control over
average coil size. Collaring and keying is also going well. The press
is closing uniformly along the length of the magnet at 6 KPS! pump
pressure and the keys are inserted with between 2 and 2.5 KPSI
pump pressure on the horizontal cylinders. We are using a
combination square/tapered key procedure for inserting the keys.
The pole stress appears to be adequate, however we are having some
trouble getting reliable strain gauge readings especially on the outer
gauges. We are working on solutions, one of which is to pre-test the
gauge packs on a short magnet coil assembly prior to installation on
a long magnet. We have developed an end clamp assembly procedure
and requisite tooling. At least one end clamp on each of DCA310,
DCA311 and DCA312 was installed, removed, and reinstalled at least
once. The end clamp on DCA311 was removed once to successfully
repair a turn to turn short which developed in the most outer turns
(i.e. turns 1 and 2 counting from the mid-plane) of its outer coil at
the return end. DCA310 has had its shell welded in place. Three
weld passes were required. DCA311 and future magnets will have
10 inch monglithic (i.e. epoxy bonded) yoke packs at either end with
the remaining packs approximately 12 feet in length. The power
busses obtained for the first few magnets have 10 pa leakage
between leads at 5 kV. Future busses may require a better
insulation scheme. In conclusion, construction of the long magnets
is proceeding fairly smoothly, with no insoluble problems
encountered.
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Status of Program

50 mm Aperture Magnets

DCA310 Practice Magnet
Electrical Interconnect Installation
DCA311 Shell Welding
DCA312 Awaiting Shell Welding
DCA313 End Can Installation
DCA314 Coil Assembly
DCA315 Coil Prep

DCA316 Awaiting Inner Cable



Production Stages:

Coil Winding and Curing
Good contirol of average coil size

Range of tooling induced coil size variation relative to
average coil size is = 3-4 mils

Coil Assembly and Collaring

Longitudinal coil shrinkage of = 0.25 inches



Average Coil Size (mils)
Relative to master block at 12 KPSI
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Average Inner and Outer Coil Size for
Long 50 mm Magnets
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Average Coil Size (mils)
Relative to the Master Block at 12 KPSI

Average Coil Sizes of the Coils Used

in the 50 mm Long Magnets
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Keying |
Collar coil alignment in press
Press Closure at = 6 KPS| pump pressure

Key Insertion at 2 KPSI horizontal pump pressure
using mixed square/tapered key insertion technique

Pole Stress

End Clamp Installation

Develop fixture which allows easy installation and
removal of end can

Repair of short in DCA311 successful

Develop criteria for successful end clamp installation
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312 L.E. Outer Gauges

Lead End Outer Gauges
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312 L.E. Inner Gauges

Lead End Inner Gauges
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Yoke installation and shell welding
Yoke Press platten retraction spring problem
3 passes to weld shell |
Welding proceeding without major problems
Powér Bus and Electrical Interconnect
Hipot failure (10 pa at 5 kV)

One layer of 1 mil Kapton for insulation

Cryostating

Vacuum flanges with cracked welds.

Field measurements of collared and yoked colils



‘swiajqoid Jolew
Inoyim jaubew 1sdi) 419yl ojul [jdm age |[puosisad g 'H

"Alyloowss
Ajnel Buipeaadsold si sjaubew ww gg JOo uoijonpold

Alewwing



