SDC SOLENOID DESIGN NOTE #1181
TITLE: Viewgraphs of presentation at SDC Collaboration Meeting,
Aug 4, 1992
AUTHOR: Bob Kephart
DATE: Aug 31, 1992

These are the viewgraphs Bob showed during his presentation at the
Collaboration meeting on August 4, 1992.



R. Kephart , Aug 4, 1992
for SDC magnet
working group
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DEVELOPMENT O
HIGH STRENGTH AL STABILIZED SUPERCONDUCTOR

- Present gummmdmmm used in CD
are m@@han cally too weak to sustain electro

forceatB =2 T.

gnetic

- Mechanical design under elastic. boundary conditions
is desired in the SDC thin solenoid.  (loaded with
combined siress in terms of hoop and axial

components)(2 1. = Sy~ Sz)

GOAL OF DEVELOPMENT

- Yield Strength (0.2%) at 4.2 K = 60 MPa (min)
= 70 WE%M (de %%@@@ﬁ}

ECHANICAL STRENGTH?

- Specially Additional Impurity Zn (200 ppm)

Drawing and/or

- Mechanical Cold Work |
Rolling (10 - 20 %)
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1) Gnd plane insulation completed before
winding begins.

Preform conductor on a temporary madrel

3) Inner winding with hoop and axial
compression on the inner surface of outer
support cylinder insulation)

-3}

4) cure with appropriate axial force applied
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Purpose:

The SDC solenoid is required to be thin in terms of
radiation lengths. If this shell were made with convention al
techniques (ed wWelded shell of solid aluminum ) then

B

would be a major contributor to the overall thickness of the.
~f radiation lengths. (.3 A\y) For this reason the
SDC magnet group began & program 1o develop an

£

improved technique to fabricate this shell.

outer radius 2.05m
total half length 4,363 m
== High Reliability metalic - welded
—> Safe - predictable built to ASME/CGA codes



The outer vacuum shell thickness for a solid shell is
determined by elastic stability criterion for a cylindrical shell
inder external pressure.

SDC magnet group evaluated various fabrication
techniques to achieve equivalent stiffness of the shell with
minimal material.

We chose to pursue R&D on the two techniques that

seemed most likely to lead to @ practical shell that met the
requirements metioned above:

1) Brazed Aluminum Honeycomb

R&D is in progress at this time on both techniques.
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HONEYCOMB VACUUM STRUCTURE

RESEARCH AND DEVELOPMENT

(3RD EFFORT)

4 POINT PNAEL BENDING WITH CONSTRAINT FIXTURES

e T

S S

kY

%%/ 1. BENDING SUCESSFUL DOWN TO R/T RATIO OF 46 WITHOUT

BUCKLING, —
# 2. RADIAL SPRING BACK OF 10 % OBSERVED AFTER
RELEASING,
(BAadrper)

. HORSE-BACK SAGITA OF 15 MM ,
{IT COULD BE ELIMINATED WITH ANOTHER CONSTRAINT
e FIXTURE).
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Can be optimized for wide range of loading
intensities

for concentrated loads

Readily reinforced
and mmm@

qular pattern of noc jes provides attach
her structures

@



ISO grid Quter Vacuum Shell
Aluminum alloy - 5083

Total thickness 46 mm

|
Skin thickness 4.0 mm
| Y
Skin layers single

Node configuration triangle

Effective thickness 11 mm (Al

Weight reduction ratio 1/2.5

S

Radiation thickness 0.12 Xo
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Radiation Length V.S5. Pseudorapidity

comparisan for soli

d shell, isogrid shell and honeycomb shell
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SUPERCONDUCTOR O

IPLETED. IT SHeetd mmw ﬁ&gwmmw

NDING MACHINE IS BEING DEVELOPED. THE
PROTOTYPE é@f@,@;&@% T0 BE WOUND BY THE END OF
THIS YEAR. (S7A%TS 1 5EPT)

EPOXY . BONDING < SHEAR-STRENGTH %Xﬁ%?ﬁﬁ%m@%@%

USING %ﬁa@%% %@%EN FROM THE FIRST WINDING

TEST WAS > 5MPa AND LARGER BY A FACTOR 10

VACUUM VESSEL WITH ISOGRIC
BRAZED HONEYCOMB CYLINDE
DEVELOPED IN PARALLEL.

PROTOTYPE MAGNET ASSEMBLY 1S TO BE CARRIED

OUT IN 1993.

[ —




indicated.

all schedule f@r the pmt@type solenoid and the production
solenoid. The Japan

ese fiscal year begins April 1 of the year

JEY1992

JEY1993

JE'Y1994

JEY1996

JEY 1997

ype Magnet Development
W»Sup@m@mdm@mr fabrication by Mey ) 12
Ninding machine development by 3wl )
Outer support cylinder fabrication
—Isogrid vacuum wall development
—Coil winding ¢ Seast ~ pec)
—Cryostat element fabrication
—Assembly of the magnet
—Cool-down and excitation in air
Production Magnet Fabrication
—S8uperconductor fabrication
—Cryostat element fabrication
—Coil winding
—Magnet assembly
—Magnet assembly continued
—Cool-down and excitation test in air
—Transportation to SSCL
—Cool-down and excitation in iron
—Field mapping




