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Part 2 electro polishing at DESY



Parameter list

single cell 
Surface area 1460 cm2 

nine cell 
Surface area 8820 cm2

Filling level during EP ~ 55% of volume

Surface covered by acid 190 of 360 deg  
active surface single cell cavity 771 cm2
active surface nine cell cavity 4655 cm2

Power supply
Voltage (regulated) 1 – 40 V
Current (regulated) 1- 1500 A









Cavity treatments done at  the DESY EP 
facility in 2003

39,519177.10.03AC 70

Test dummy6,381519.8.03A14

Q decease10,51626.8.03P-1

2415,41621.8.03Ac 78

37,928,41808.04.031B8

Waiting for restart EP
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“

Parameter study

Accident during HP rinse
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Eacc after EP incl. 120 C heatingEacc before 
ep

voltageDateCavity

10.51716.10.03P-1
1718.11.03AC80

1712.11.03AC 80
new1706.11.03AC80

---1817.06.031B12

--1804.06.031B12
31,41822.05.031S2



Removal and field profile
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Example of field flatness change

120 Min



120 Min
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240 min



Data

28,10,354,9517AC80

28,60,395,3117AC80

30,90,415,9617AC80

29,80,445,9817P-1

29??5,5917AC70

300,434,9516P-1

310,235,3816AC78
0,374,7115A14

26,95??5,7181B12

29,2??6,6181B12

24,15??4181S2

20,1??4,7181B8
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EP data of cavity
P-1 26.8.03



EP data of cavity
AC 80 5.11.03 



Heat exchanger started

EP data of cavity
AC 70 7.10.03



Test result of AC 70

AC 70 recovered from 19 MV/m to 39.5 MV/m after EP at DESY



Assembly / dismount cavity on EP bench

bench

Ep
head1

Ep
head2

electrode

Fixed geometry of  ep bench
Heat and acid distribution needs head 1+2 in horizontal plane
Electrode has always to be covered by acid (safety !!)
For regular material removal 

a constant distance of electrode to cavity surface is required

Consequence
Cavity has to be tuned to geometrical axis
Cavity has to be aligned to electrode axis
Electrode has to be horizontal
Cavity has to be aligned to frame axis



Alignment of cavity frame and Current transfer disc to bench

Precision of alignment +- 2 mm Cavity axis to disc axis





Data of alignment

Ep
head1

Ep
head2

electrode

Reproducibility of electrode axis +-1mm on 1.5 m

Ep
head1

Ep
head2



Ep
head1

Ep
head2

Ep
head1

Ep
head2

Actually alignment and installation takes about 1 day
(Cavity to frame/ frame to disc/ disc to bench)
and leaktest last for 2 days





Demounting sequence 

EP
Rinse inside Ep stand (2 h)
Dismount from Ep stand (1 h )
Clean outside by car wash / ultra sound (1 h) 
Demount EP head / driving ring             (30 Min)
change flanges (15 Min)
Rinse to 18 Mohm cm                             (30 Min)
Demount flanges  ( 1Min)
Total time 5h 16 Min
1st HR rinse

BCP 
Rinse inside BCP stand (40 Min )
Dismount from BCP stand (5 Min)
Change flanges ( 15 Min)
Rinse to 18Mohm cm (30 Min)
Dismount flanges (1 Min)
Total time 1h 31 Min
1st HP rinse



Conclusion after start up of the DESY Ep

INFRASTRUCTURE
Ep + 6 times HP rinse showed very low field emission at high gradients
Removal rate between 0.35 and 0.45 µm/min 
2 times higher removal on iris than on equator
Field profile seems to be tilted by 0.5 to  0.6 %  per 10 Minutes  
Field profile tilt seems to have one major direction ( cell 1 ) 
EP shows strong dependency on current and acid temperature 
Warm up of acid take 1 h ( 180 l) (bad for short treatments)

PROCESS
Ep process parameters seem to be in the right range for high gradients
It looks like a wide range of parameters are acceptable (15-18V )
Ep facility infrastructure seems to be reliable
Assembly of cavity to Ep stand very time consuming
Time between Ep and first HP rinse longer than after BCP
Up to 10gr Niobium /l acid no reduction of removal rate was seen







What did we do since October 03

We have had some experiences not correlated to our research

We had a problem with one of the ep acid vessels





Feuerwehr 112
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