Canted-Cosine-Theta (CCT) magnets

Optical examination

4 - Full-length voking key
slots mn alummium outer
support tube

' inner CCT coil

Jomt\box |

2 - End plates fixing relative
angular position of coils




[YPr— !wwfm
J_Dem__w, o —










Measured normal multipoles
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Cut through all layers of this
end section.

Including the stepped pin!

. with an off set to get a
surface that its on the center
line of the stepped pin cut 7

Cut through all layers at 45
deg to the horizontal axis
cut 6

Centercut 1
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The two Mickael’s from MME, took a lot of
imagens see all in the EDMS report
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Thanks to Juan
for arranging
the cuts and
polishing

Dimond wire to cut aperture
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‘Manual polish




1. Preparation

* Manual polishing of the 4 slices for b [ Sector 4 Sector 1
optical observation with a digital *
microscope

Sector 3 Sector 2

= Full stitching of each sector and
inspection of the different type of
potential imperfections

All original high definition pictures are set
out in annexes in EDMS 2453524



https://edms.cern.ch/document/2453524/0

2. Type of potential imperfections

= Stacking positions of the superconductive wires

7-Dec-20 Mickaél MEYER - Mickaél CROUVIZIER EN-MME-MM 12
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= \oid, shrinkage or crack at the resin

shrinkage

14



= Damaged wire insulation

7-Dec-20

Glue

CTD101K resin

Nb-Ti Strand

Mickaél MEYER - Mickaél CROUVIZIER EN-MME-MM
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3. Observations

= Measurement of throat width

e Throat width =2218 um
* Wire +insulation =1133 + 1141 = 2274 um

Designed stacking is not possible due to lack of space!

b~

1000um

Systematic stacking position errors are
observed at all examined slices. Only rare
channels exhibit good alignment.

(see stitched pictures in annexes)

wrigeTT(T]

writptilz)
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. ‘ '
B 8mm sector 3

Shrinkage: up to approx. 0.5 mm Lack: up to approx. 1.0 mm x 0.3 mm Cracks: total length up to approx.
0.5 mm

= — —

Rin contrécts by 3% on cooling from 120 C to
room temp =~ 70 um on the width of the channel

10

Only few examples of worst/largest resin imperfections are illustrated here. The latter are commonly observed at all prepared
slices (see stitched pictures in annexes)
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= Damaged wire insulation / lack induced by insulation glue

‘)&% —, ) "W‘M

Systematic lack close to
the wire insulation due to
glue bleeding at
insulation’s end

A 10mm sector 2

To the extent of present
examinations, the only case that has
been observed

100pum
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Modified date/time: 12/14/2020 11:16:32 AM Company Name:
Microscope: Axio Imager.M2 Address:
Camera / Detector: AxioCam MR R3 File Name: Experiment-28
Objective: EC Epiplan-Neofluar 20x/0.5 HD DIC M27 Create date/time: 12/14/2020 11:16:31 AM

Comment
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Modified date/time: 12/14/2020 11:11:34 AM Company Name:
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Camera / Detector: AxioCam MR R3 File Name: Experiment-26
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40 um anodization layer

Shrinkage gap

Polishing
scratches

1000um

25



26

: 1000um'

7-Dec-20



CTD v MY750 we should study the resins |
b
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0.3 mm min design
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We are at what |
consider is min wall

thickness
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988.992 pm

- 175.290 pm

188.655 pm

1026.630 pm

This cut is at 90 deg

The cut is not at 90 deg so
gives false value’

CERN wire the first batch insulated in Germany

32



Conclusion

We see:

- Mis-placed wires!
- Shrinkage of the resin coursing: Gaps ! Cracks in bulk resin !
- Cuts in the wire insulation.

Nots this magnet has:
Good field quality (2 or 3 units error)!
high electrical insulation with the three insulation layers (wire kapton tape, resign , anodization,...)
trained to 590 A = 80% of short sample in 10 quenches. Nominal 394 A

this was the 5 cut through the model, in the new year we will separate the layers to see how the resin has filled over the
coil surfaces.
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Fig. 8. Dielectric strength of the insulation as a function of pressure.
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