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D.Proch

Progress in quality control of Nb sheets & welds

Why should we check the material?

+ after "good" cleaning the max Eacc is not limited by field emission
but by thermal instabilities (quench)

« it is caused by a "defect" in the material, most likely a normal
conducting spot

sometimes the limitation is unchanged after chemical etching (D6)

often the max Eacc is improved after successive chemical etching

defect is a "bu_lk" property, not a pure surface effect

« all ACCEL cavities were limited at the weld
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How can we check the material?

I Eddy current
fast scanning technique, sensitive to change of conductivity,
sensitive penetration can be adjusted by choice of frequency
( here: .3 mm)

IIa Roentgen Fluorescence
very sensitive surface technique, but slow, small area

IIb X-ray absorption

measures bulk properties, |
but high sensitivity only for small surfaces

IIc Neutron activation

very sensitive bulk measure for Ta,
large area, but slow
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Aktivitat Ac
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What did we find in Nb sheets?

item leddy rontg. |x-ray neutron
current|fluor. activat.

D6, defect X,yes | X, Ta X _, heavy

cell LZ

Cabot sheet | X, yes X, no X , heavy _X , (Ta)

Wah Chang | X,yes | X, no X,lowZ | X, no

sheet

Heraeus X,yes | X, no

sheet

Tokyo D. X, yes

sheet

Ta defect X, yes X ng)

test sheet X Yot k X L)
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What did we learn from eddy current check of welds?

« eddy current signals of "good" welds ( Dornier and CERCA cavities )
and "bad" welds ( ACCEL ) were compared

» there is a clear difference in the signature of the eddy current

signals:
a smooth signal in the first case
a noisy signal with sharp spikes in the second case

« there is correlation between the location of quench or excessive
heating ( RF measurement & temperature mapping ) and the spikes
in eddy -current measurement

+ the eddy current test is used now to optimize welding parameters (

(ACCEL, Zanon, SICN)
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Q -Degradation without electrons neither X-Ray Detected

Appear on alf cavities since February 1996,

Before 1996

Electrons Field level 10 - 20 MVim

Quench Field level 18 - 22 MVIm

No HPR, No Valve in ¢lean room

No Heat treatment

After Feb. 1996

Electrons Fleld lave!l > 20-30MVim: -~ HPR {100 bars) + Valve mounted in clean raom

Quench Field level > 30 MVimy - NQ Quanchs for Saclay Heat Treatment

RF Processing levels between 17 and 22 MV/m (Multipactoring 7)

Q degradation above 20 MVim

' Pepends.on Insert I¥:
CV2A  |Slight degradation above 30 MVim
CV28 [Strong degradation:at 25 M\Viim:

Differences CV2ZA CvV2B Questions
Pumping O=18mm ©=35mm Magnetic Field 7
input Coupler Bottom Top Adsorbed Gases ?
Anlenna length Long Short Connectors Losses ?

GECS Group - SEA / C. E. SACLAY
Total of 320 tests [1989- Feb. 1997]

SACLAY SINGLE-CELLS STATISTICS

Others
10%
Experimental Defaults

Leaks
8%

100 K Effect

13%

Q- DEGRADATION

3%

FIELD EMISSION

ty

Nm Y 1



SACLAY
clean room {Feb. 1996 - Feb. 1997]

GECS Group - SE.

Total of 37 tests with HPR and valve mounted in
SACLAY SINGLE-CELLS STATISTICS
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