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FNAL Coil Status

33

LARP Coils

LARP Coils

Saddles changed after curing
(details of AUP rejected & quarantined coils in following slides)

No more saddle change

New coil for MQXFP1b

New coil for short mirror MQXFS

AUP Coils to date = 14  

8 accepted

2 quarantined

2 rejected

2 in progress

May be accepted shortly

Strand damage during winding
Winding L2



QXFA107 DR-11519, quarantined
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• Coils 101-109 used saddles with some flexibility for 

winding and curing then replaced with solid saddles for 

reaction and impregnation.

• Coils 110 and subsequent use a redesigned flexible 

saddle that remains with he coil throughout fabrication.



QXFA108 DR-11520, rejected
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QXFA109, quarantined

 All QXFA109 DR’s closed  all issues resolved.

 Coil shipped to LBNL

 Incoming LBNL electrical measurements passed

 Inner layer RE saddle short to coil at coil assembly

 Coil quarantined and shipped to FNAL

69th HL-LHC Collaboration Mtg – FNAL Coil Fabrication & NCR – 16 Oct 2019



DR-11754, QXFA114

(First b6 Shimmed Coil), quarantined

 Coil A114 had epoxy visible 
sooner than typical

 Coil 114 had 30% less epoxy 
in coil than typical when 
epoxy visible by weight

 At the end of filling, we 
decided to complete a 
pressure cycle as used for the 
CLAS12 project to see if the 
epoxy level in the tube would 
change. 
 Pumped chamber to 1 torr and 

saw no change in epoxy level 
in tube. Returned chamber to 
atmospheric pressure.

 No other indicators of strange 
behavior
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QXFA114 Visual Inspection
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 Midplane G11 shim 

(125 mm) stuck to 

midplane shim SS 

tooling & delaminated 

from the coil in 2 

places.



QXFA114 Visual Inspection

Location Turn Number Length of 

Void

1)  18 ½” 6-7(Layer 

Jump)

4 ¼”

2)  29 ½” 6 ½”

3)  83 ¼” 11-12 3/8”

4)  139 5/8” 8 ¼”

5)  141 3/16” 8 1/8”

6)  141 ¾” 8-9 ½”

7)  144” 8 ¼”

8)  146 5/8” 8 2 3/8”

9)  149 ¾” 8-9 2 3/8” 

10)  151 ¾” 8 5/16”

11)  152 3/8” 8 7/16”

12)  153 1/8” 8 ¼”

13)  153 ¾ 8 ½”
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 Epoxy voids 

seen on ID of 

coil.

 One surface 

bubble on coil 

OD

Location Turn 

Number

Length of 

Void

1)  19 1/8” 6 ¼”

2)  24 1/8” 6 ¼”

3)  144 18” 6-7 1 1/8”

4)  145 7/8” 6-7 1 9/16”

5)  150 ¼” 6-7 ¾”

6)  161 ½” 6 3 1/8”

7)  165” 6 2 7/8”

Non-Transition Side

Transition Side



QXFA114 Electrical Tests & CMM Measurements
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Cross Section Station 06 at -1540mm from LEAD END Cross Section Station 07 at -1940mm from LEAD END

 All final electrical test performed and passed

 VTB01 is open

 CMM results are typical.



Status

 Investigated coil midplane adhesion to tooling midplane
 Performed test of several SS midplane/G11 mold released 

samples to investigate poor tooling release after impregnation.

 Performed 10-stack mold release test.

 Zyvax mold release and FNAL waxy mold release performed as 
expected.

 Unable to identify cause of tooling adhesion after impregnation.

 All impregnation process steps & equipment have been 
checked and reviewed.
 Traveler steps

 Pumps, scales, T/C’s

 No abnormalities found.

 Coil CMM and Electrical Tests are normal.

 Coil epoxy defects on ID, severity unknown.

 G11 midplane insulator delamination appears to be minor.

 Final disposition of coil and DR #11754 is by G. Ambrosio.
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DR-11869, QXFA115 Ridge Anomaly, Accepted

 QXFA115 CMM measurements indicate a bump on the coil about 
0.09 mm above the coil outer surface that runs longitudinally about 
2 m long and is about 5 turns wide on the transition side of the coil. 

 A similar but smaller bump is on the coil about 0.05 mm above the 
coil outer surface that runs longitudinally about 3 m long and is 
about 5 turns wide on the non-transition side of the coil

 CMM is used to measure14 discrete cross sections of the coil.

 Pressure sensitive film (Fuji film) used to characterize surface.
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Status

 Bump source is S2 glass 

delamination

 CMM probe pressure is very light

 No signal from Fuji pressure film

 Coil accepted & shipped to LBNL.
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DR-11878, QXFA118 Roped Cable & 

Strand Damage, Rejected

 On August 15, 2019 outer layer cable roped

 15th turn on the transition side (2 turns after wedge)

 Due to hard way bend against the white roller.
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QXFA118 Strand Damage

 Strand damage 

likely caused by 

the strand 

dragging 

against top 

edge of vertical 

guide roller(s) 

after the cable 

collapsed.
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QXFA118 Roped Cable Cause
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 The boom height has a 
4 cm range set at 2.5 
cm from the bottom 
and used for both inner 
and outer coil winding.

 Winding the inner layer 
had no adverse impact 
on the cable. 

 During outer layer 
winding, the winding 
mandrel is higher than 
the boom causing 
upward pressure on 
the white roller and 
eventual cable 
collapse. 

Nominal Position

Boom Bottomed Out



Status

Obtained final disposition of coil QXFA118

• Reviewed by conductor & cable folks

• Dispositioned by Giorgio Ambrosio

Back wound coil to retrieve all parts: wedges, pole 

pieces, end parts

Adjusted boom to nominal position

Designed & procured taller rollers, due end of Oct.

• Mitigate strand damage

Boom position checked prior to each coil winding.

Coil QXFA119, inner layer completed on Selva.
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