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FACTORS CONTRIBUTING TO THE
FINISHED COIl. SIZE

I. CONSTRUCTION MATERIALS

A. Cable

1. Poor sizecorrelation with thickness

2. Goodcorrelation of sizeand M.O.E. with cable
angle.

B. Kapton Film

C. GlassTape

1. Compressesduring cure from .0045" down to
approx. .00175" This canvary widely in local
areas

2. Percent epoxy content strongly determines amount
of tapecompression.



II. TOOLING

A. Winding Key good correlation with tolerances

B. Sizing Bars good correlation with tolerances

C. Mandrel good correlation with EDM madetooling
tolerances

D. Liner

1. Sectional butt joints correlate

2. If slot in liner toucheskeys a sizingcorrelation
occurs.Keys must "float" for best coil accuracy

E. Stop Bar Shims

1. Outer coil shims approx. 80% effective

2. Inner coil shims approx. 50% effective

3. Thesepercentagesareprobablyaffectedby:
a. glass tape epoxycontent
b. keystoneangleof cable

c. processtemperature

F. Mold Surface Finish

Early indications are that a "glass shot" finish of
the basemetal followed by the application of a thin
chrome plate will provide a very slippery mold surface.
This approach is presently under study for use on the
interior of the liners.



III. CURING PROCESSPARAMETERS
A. Temperature of Cure

1. Temperature effects the amount of cable deflection
by systematicly annealingthe "as drawn" hard
cable.

2. Temperature effects the final coil modulus of
elasticity primarily by "packing" the annealed
cablestrands.

B. Length of Cure

1. Effects the final M.O.E. and sizebecauceof
copper annealing and packing of the cable strands.

C. Cavity Pressure is effectedby:

I. Construction material tolerancesdominated by
cable keystoneangle andpercent epoxy in the tape.

2. Stop bar shims

D. Curing PressSequence

1. Pre-warming the coil before applying full pressure:
a. LowersEpoxy Viscosity
b. Improves Kapton Elasticity

2. Cycling pressurebetweenmandrel and sizing bars
helps to center the coil and improve sizing
statistics.

3. Cycling end clamp pressure improvesclosure of
end parts in cable turn area.

B. Mold ReleaseCompound

1. Pre-mold conditioning is necessaryto prevent



2. NeedMore developmentto find a mold release
able to withstandvery high "spot" forces.

F. WedgeFriction to Mold Walls

1. Glass tape on wedgesis "digging-in" to liner walls
causingvery high friction and preventing reliable
sliding of the coil in the mold.

2. A change to all kapton coveredwedgeson the
short coils only appears to have greatly reduced
friction and improvedsizing statistics.
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50MM INNER QUADRANT I/Ill

50MM INNER QUADRANT II/IV

a-102 t04 0Q5 ioi 6-108

SOMvs t4IJWIt. SHa’r COIL.’5

StaC DevsATOW WITh RG’SPeCT
ro TUC FAA,5TER-.

0.0160

0.0 140

0.0 120

0.0700

0.0080

0.0060

0.0040

0.0020

0.0000

-0.0020

-0.0040

-0.0060

0.0160

0.0140

0.0120

0.0100

0.0080

0.0060

0.0040

0.0020

0.0000

-00020

-0.0040

-0.0060

I I--- 1--- I I I I *_---1-_- I
I I I I I I - I S I

o i 2 3 4 5 6 7 8 9 10 II 12 13 14

---I I I I I I I I I I I 1
o I 2 3 4 5 6 7 8 9 10 II 12 13 14



All Horizontal Error
AN-BN

2

A

,*‘

/

V

All Vertical Error
AN + BN

2



0.0040

202 2O3 2O4 --2O6 207 2O8

OUTER COIL

3 4

AtI
7 8

50MM SHORTOUTERVER11CAL ERROR

0.0030

0.0020

0.0010

0.0000

-0.0010

-0.0020

-0.0030

-0.0040
0.0040

0.0030

0.0020

0.0010

0.0000

-0.0010

-0.0020

-0.0030

-0.0040

13 14

50MM SHORTOUTERHORIZONTAL ERROR



50MM SHORT OUTER HORIZONTAL ERROR
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CYLINOER FORCE
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Comparison of Short 5Onsns Inner Coil

With Glass-epoxy tape or Kapton as Outer

Wrap of Wedges
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SHORT INNER COIL 113-117 & 122-124

VERTICAL ERROR IN VS POSITION NUMBER
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INNER COIL AVERAGES OF THE COIL DEVIATION FROM THE MASTER AT 12,000 COIL PSI BY COIL
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COMPARISON OF FNAL & BNL TEN STACK
DISPLACEMENT AT 250°F
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COMPARISON OF ENAL & BNL ELASTICtTY
VS CURING TIME AT 250°F GRAPHS
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SSC 50MM LONG INNER COIL AZIMUTHAL AVERAGE TREND
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SSC 50mm LONG INNER COILS FNAL
CABLE ANGLE VS SIZE
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OUTER COIL AVERAGES OFTHE COIL DEVIATION FROM THE MASTER AT 12,000 COIL PSI BY COIL
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1011-1005 VERTICAL ERROR IN
VS POSITION

POSITION

toJ6 otS c/J4L

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

-0.0005

-0.0010

-0.0015

z

0

‘U

a

0
I

w

-0.0020

-0.0025

-0.0030

-r



OUTER COIL 2011-2005 VERTICAL ERROR IN
VS POSITION
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INNER COIL 1011-1005 HORIZONTAL ERROR IN

VS POSITION
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