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Outline, continued

Electron Beam Welding Certification
EB Welding Plan for Cryostat Construction
Fabrication Plan
Open Issues
Next Steps

Conclusions
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EB Welding Certification pro-beam Facility

630 m3 vacuum chamber of
pro-beam AG & Co KGaA
at 39288 Burg

BxHXxL (efff=4.5x6x12 m3

EB weld?ng robot
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EB Welding Certification Sample Preparation

EB gun

TUV welding
expert present

2005 12. 06
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EB Welding Certification EB Control Room
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EB Welding Certification Rupture Tests

all tests performed by
TUV Nord
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EB Welding Certification Head Pressing Tests

2006, 01. 23

Pressing tests of o
EB welded 20 mm OFE copper sheets 20060123
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EB Welding Certification

TUV Certificates
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EB Welding Certification Results

V/] ,4 2_'2 :":;-_-'j OFE copper — 1.4404

8 mm -8 mm
1. S'chbfgrﬁm&f
EinschweifSticfe 18mm

e e e

2 - 1.4404 — 1.4404

8 mm -8 mm
Rp0.2: 65N/ mm?2
Rm :200 N/ mm?2

SOFT R

OFE — OFE copper Rp0.2: 70N/ mm?
[5 mm] Rm :220N/mm2 Rp0.2 : 280 N / mm?
12 mm Y ; "Rm  :600 N/ mm?2
20 mm aa ' s 05 12 06
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EB Welding Plan

 under preparation by pro-beam project engineer

* used to investigate

» how available cryostat design can be adapted to constraints
of EB welding
(remember only head-head, “I-Stof3”, EB welds are straightforward!)

» orientations of cryostat parts for optimum welding

» jigs needed for fixation of the various cryostat parts for EB welding

* February 1&2, 2006

» Two days meeting at Burg with all involved parties including
representatives of a company with expertise in the construction
of vessels and jigs.
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EB Welding Plan

Examples

: |

4800
/v

14800

L
\r’“H I_E_V ﬁ 1 /
assembly of @5m disk from 3 sheets
» needed for vessel head fabrication

-SA27

welding of neck and
vessel head

max. 500 mm

ig & turntable needed Zg
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EB Welding Plan Examples

SA1E
Aing: G4100 x O

welding of @4m cylinder

from 2 or 3 segments
1475

S

assembly of @4m flange from many
segments
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EB Welding Plan Examples

welding cylinder & head

meax 3870

welding outer shell,
skirt and flange

jig & turntable needed

HD, Feb 21, 2006 K.T.Knopfle for TG4 14



Examples

EB Welding Plag

jig & rotary unit needed 120
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Fabrication Plan — vry shrt vrsn

» order OFRP copper material » done (70t)

* roll copper sheets » tender being published
« cut / mill copper sheets

» EB weld plates for cylinders & vessel heads

« roll cylinder shells and press vessel heads

« cut / mill shells and heads

» clean all pieces

» assemble / pressure test / clean inner container

* mount superinsulation onto inner container

« assemble skirt & lower part of outer container, ‘eggcup’
» assemble upper part of outer container

» test / clean outer container parts

* introduce (vertically) inner container into ‘eggcup’

» close assembly by upper part of outer container

* rotate assembly into horizontal orientation

* do final weld P fall 2006 envisaged in Feb 01/02-meeting
* vacuum & cryogenic tests,....... , ship to LNGS

» so far, time schedule determined by design and construction of jigs «
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Open Issues

Funds
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G Year Copper
Feb 15, 3001 to Feb 15, 2006 5 2 1779 4 <1 37448
[Thange caloulation is from the stard of this chart]
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GERDA LOI

at present:
~10k€ / 1t Cu metal sheet

[ don’t forget 3rd wall (~12t) ]

5298 T

5113

4927 T

4.742 +

4557 1

4372 1

4187

4.001 +

copper price almost doubled

since July 2004

| Historische Werte CU in USD/to

09.11.2005 - 16.02.2006

Nov05 - now
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Open Issues Technical

OETAL A

Several seemingly elegant solutions did not

—y

; -

!
=B

—-ga

work out as iniyially envisaged ....

E ‘1
%"' K? How to handle finished cryostat ? » lifting lugs?

: No!
2 5\\/ get final wall thicknesses

Support between inner & outer shell
| «— needed here?

How to do this EB weld? »’Komma-Naht’ ok?

/ . «—— Design of skirt / flange considering additional

&\ = \ non central weight from 39 wall.
i] i - 1

o0 oEmLo How to EB weld flanges and cylindrical shells?

"} <«<— What is the thickness of the respective flanges?

» No principle problems — but need to be solved fast!
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Next Steps

IF welding test milestone passed : <4 DONE

» determination of cryostat’s wall thickness | <€ almost DONE
- certification of design by TUV Nord <« will be fast , ~2 weeks
* cryogenic review of cryostat design <« almost DONE
* ‘order’ of cryostat <« waiting for answer
» tender / order of installation of superinsulation

» tender / order of cryogenic infrastructure }

« in progress

Open issues, e.g.:

» selection of superinsulation ( ] :
: « see next slide
* cleaning of copper surface / cryostat

» layout of clean infrastructure at e-beam welding facility | < not yet done

« time schedule for cryostat production, installation | < in progress

» procedure for installation, implications of 3rd wall <« see talk on 3rd wall

HD, Feb 21, 2006 K.T.Knopfle for TG4 19
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More Open Issues Close to be Resolved

» Superinsulation

teflon sample w/o spacer tested at HD
» Th-228 / Ra-226 activity < 6.3 / 4.2 mBqg/kg, (better limits needed).

Alternative: 10 layer laser-cut ‘blanket’ samples from AA being screened with

GeMPI — first results to be available during this meeting -
» |F activity <2/10 mBq(Th-228 / Ra-226)/ kg THEN OK! for our needs.

* Cleaning of Copper Cryostat — present conclusions / opinions / plans

1) electro-polishing very expensive (>200k) — would be reasonable only
after pressing & rolling and/or after welding.

2) Since pressing & rolling will be rather dirty operations first thorough
cleaning after these procedures;
» pickling with H,SO,, rinsing with (de-ionized ?) water.

3) Large part of surfaces to be covered during EB welding.

4) After EB welding careful cleaning with (hot? high pressurized?) detergent
followed by rinsing with de-ionized water.

5) Measure then Rn emanation and conclude on next steps — if needed.
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Conclusions
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Conclusions
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EB Welding Certification pro-beam Facility

630 m3 vacuum chamber of
pro-beam AG & Co KGaA
at 39288 Burg

BxHxL(efff=45x6x12m3

200592806

EB welding robot
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