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AE Instrumentation for subscale CCTs

Bore tube

Installation in the magnet bore
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AE event separation and analysis
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Cumulative AE energy release
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AE event and energy summary
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The number of AE events
IS decreasing with
repeated quenching of the
magnet

The cumulative AE energy
release remains approx.
constant with repeated
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AE energy release per event
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CCT Sub 4 energy release evolution
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AE energy release (Sub 2)
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No AE events during a 5+ min holding at 50 A below short sample

limit
12000 T T T T T T T ] T T T T T T ] T T T 0040
47000 19035
10000 - 5A/s 5A/s A |
71 16000  10.030
< 8000- | 75000 loo2s &
- 1l ] e
(- o ('DD
= 60001 30Ass 4740 0020 8
35 | 7Y f | &4 €
130003 Joo15 =
10007 —Ima 1 v -00 > -
AEg 42000 40.010 —
- == energy J
2000 -
-----# of events 4 1000 — 0.005
0. ] l 0.000 The magnet remains
— T T T ' T ' T T T T T T T - i ” -
0 100 200 300 400 500 600 700 800 900 silent” during the hold
Time (s)

Office of

o DEPARTMENT OF
‘ NERGY Science




No AE precursor to the quench
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Multiplet analysis: Quench #1
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Multiplet analysis:

Quench #7
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Preliminary conclusions

= Wax-impregnhated magnets are “noisy” - emit lots of AE!
= AE energy release statistics is similar to “well-trained” epoxy magnets

= As "training” of the wax magnet progresses, the amount of AE events per
ramp decreases and energy release per event increases, indicating
mechanically the magnet is changing with every consecutive quench even If
there is no change in quench current

= Wax magnet is “quiet” while current holding (50 A below short sample limit)

= Wax magnets exhibit a fraction of well-correlated AE multiplets, similar to the
epoxy ones — indicating presence of stress concentration points. The amount
of AE multiplets decreases as “training” progresses
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