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Optical examination
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This is Ap1 powering it worked well  
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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 



Manual polishing of 4 slices from CCT magnet
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A-RE-8 mm

B-RE-8 mmB-RE-10 mm

A-RE-10 mm

Sector 1

Sector 2Sector 3

Sector 4
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1. Preparation
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 Manual polishing of the 4 slices for
optical observation with a digital
microscope

 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

Sector 1

Sector 2Sector 3

Sector 4
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 Stacking positions of the superconductive wires
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2. Type of potential imperfections 
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 Void, shrinkage or crack at the resin

Void 

crack

shrinkage
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 Damaged wire insulation

Glue  

Insulation tape

CTD101K resin

Nb-Ti Strand   
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 Measurement of throat width
• Throat width = 2218 µm
• Wire + insulation = 1133 + 1141 = 2274 µm

3. Observations

Designed stacking is not possible due to lack of space!

Systematic stacking position errors are 
observed at all examined slices. Only rare 

channels exhibit good alignment.

(see stitched pictures in annexes)
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 Worst/largest resin imperfections

B 8mm sector 2
Shrinkage: up to approx. 0.5 mm

A 8mm sector 4
Lack: up to approx. 1.0 mm × 0.3 mm

B 8mm sector 3
Cracks: total length up to approx. 

0.5 mm

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)

Resin contracts by 3% on cooling from 120 C to 
room temp = ~ 70 um on the width of the channel  
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 Damaged wire insulation / lack induced by insulation glue

A 10mm sector 2

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

been observed

Systematic lack close to 
the wire insulation due to 

glue bleeding at 
insulation’s end
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 Illustrations

AA 6082

A
A

 6
0

8
2

A
n

o
d

iz
ed

 la
ye

r

NbTi wires
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Beam simulation heaters,   only in this model not in the full series magnets 



24

Adhesive tapes

Void 

Gaps
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Polishing 
scratches 

Shrinkage gap 

40 um anodization layer 
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CTD v MY750  we should study the resins !
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Turns out of position
For the next design should we 
select this type of positioning?   





0.3 mm min design 

We are at what I 
consider is min wall 
thickness 
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Original design tests,  



CERN wire the first batch insulated in Germany

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

This cut is at 90 deg
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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.  



THE END 

EDMS 2453524
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MCBRDP2 former 
inspection

MCBRDP2 measured 
field angle 
It good +&- 1mrad

Red and Violet 
measured field angle 

Green aperture prediction, outer former 
only.   Inner yet to be measured  

MCBRDP2 RT field 
angle measurement
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