MeChanlICs Project meeting
Alignment and assembly of
Rf structures
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Content

* Review of main assembly steps
e Recall of main technical issues
* From test structures to CLIC structures

G. Riddone, MeChanlCs,22.03.2011



Assembly of accelerating
Z structures

T18 structures tested at SLAC/KEK
showed excellent test results

consequent validation of
design, machining and assembly procedure

U o |
NLC/JLC fabrication technology: validatedto & %

100 MV/m (baseline for future CERN/X&band _/“’-i'
accelerating structures)

G. Riddone, MeChanlCs, 05.09.2010



Baseline procedure

Diamond
machining ( G EEER
e NS
Cleaning with light O N DI A
etch et et Wuang

Vacuum Baking of T18_vg2.4_DISC H2 diffusion

bonding/brazing at
~ 1000 °C

Vacuum baking
650 °C > 10 days

G. Riddone, MeChanlCs, 05.09.20




@) Baseline manufacturing flow

. High precisic?n. Qac W >
diamond machining J

Machining of Brazing of couplers _ Cleaning Y
couplers (H,, 1045 °C, AuCu) (light etch)

Diffusion bonding of Braz:r.)g of cozfp ler
bodies, cooling

— disk stack —_— . RF check and tuning
(H,, 1020 °C) circuits, tuning studs
27

(AuCu, 1020 °C)

Packaging and (Vzit':i
shipping 650 °C, >10 d)

G. Riddone, MeChanlCs, 05.09.2010



Microscopic inspection of disks
before and after cleaning (on
witness pieces)

Video inspections, SEM and
microscopic inspections

G. Riddone, MeChanliCs, §5:08.201 =200k HWNSDVGTKC; N2 -
|_| D=222mm 10-D; titted 457 Date :20 Aug 2008 Fy
Mag= 80X Signal A=SE2 Time :16:37:58




Cleaning

©)

<1 Ars> :
M (Cleaning of Accelerator Parts

PeANaRGy ACCELEREITE LS OAr O

For accelerator structure parts with singles diamend tuning surfaces:

1. Vapordsersaszin 1.l trichlorosthans or squivalsnt degreaser for 5 mimtss.

2. Alksline soakclzanin Enbond Q527 for 5 mimmtesat 1 30°F.

3. Cold tap watsr rinsefor 2 mimmeas.

4.  Immensein 30% hvdrochlosic acidat room tempemturs for | mimites.

5 “pld tan 1'-nf¥r~iﬂ==|:nr'| TriTagt=

6. Immenszin the following solution for maxizmm ofF s2conds depending onths

surface finish raquirad:
Phosphoric Acid, 73% 21 gallons
Mitrie Acid, 42°Baums 7 gallons
Apcatic Acid, Glacial 2 gallons
Hydrochloric Acid 12.6 fluid oumcss
Boozs
Cold tap water rinsefor minimmm of 2 mimttss until the film on part disappsars.
8. Ultrasonic in DI Waterfor 1 minuta.
9. Ultrasonic in n=y, clzanaleohol for 1 mimts.
140, FinalFinssto be dons in new, clean alcohol.
11. Hold in clzan aleohol in stainless stesl containars.
12, Dyvin aclean room using filterad N2,

For accelerator structure parts with regular machining surfaces:
6. Immemnss in tha following sohtion for maximum of 20-5] saconds depending on the
surfacs finish raquirsd:

J. Wuang

Etching

s,05.09.2010

SLAC cleaning procedure
as a baseline

For degreasing
Trichloroethane = at SLAC replaced
by Perchloroethylene

CERN procedure:
(Firm AVANTEC Performance
Chemicals):

- TOPKLEAN MC 20A




@) Al

Assembly made on V-blocks
Verification of the assembly

(before and after bonding) with a ,6‘

new measurement column:
straightness and tilt

ignment
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@) ALIGNMENT AND BONDING (T24@12 GHz)

Reference on the external diameter:
- tolerance on external diameter: £ 12.5 um

- tolerance on the ref. line: £ 1 um

Alignment done on a V-shape vertical support
in granite (accuracy of £ 1.5 um)




DIFFUSION BONDING PARAMETERS AND CYCLE Cﬂc

Nominal diffusion bonding cycle (under 25 mbar H,)

Temperature: up to 1040°C
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@‘ Accelerating structure TD24 after
2 diffusion bonding under H,
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Welding of the vacuum flanges

Under Argon 13 I/min in a glove box

G. Riddone, MeChanlCs, 05.09.2010
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15t baking: TD24 for CLEX,
two-beam test stand

CERN furnace
=» several
mechanical
adaptations
were needed

acel Serial vb732 on Station 4 on 10-JUN-08

Nn-9
U mpar;

Degrees C

Avg.Temp X

-

075 175 280 373 476 581 6.85 789 893 997 11.01 12.06 13.10 14.14 1518 16.22 17.26 18.23 19.27

G. Riddone, MeChanlCs, 05.09.28/1 8 $**t°"
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@ Clean room

S. Lebet, visit this afternoon

Clean room layout

Clean pieces

VESTIBULE

CLEAN ROOM
with AIR
CONDITIONING

STORAGE

/

LAMMNAR FLUX
DRVICE




G. Riddone, MeChanliCs,22.03.2011



Accelerating structures (1)

- Shape accuracy £2.5 um - assembly accuracy is £5 um
- Integration of damping loads, WFM (1 per Super-AS), vacuum manifolds, cooling circuits,
supports + interconnection to adjacent components and inter-beam waveguides

SUPERSTRUCTURE

VACUUM MANIFOLD

VAC. FLANGE

f TO LOADS

f FROM PETS
&

INTRAMODULE INTERCONNECTION

03 Feb 2011 ACE, G. Riddone



Accelerating structures (2)

FROM
* PETS

TO
COMPACT

LOAD

AS with WFM
SValidation in CLEX

(2011)- CEA-Saclay

VACUUM MANIFOLD
COVER

TO MAIN

VACUUM
RESERVOIR TM-LIKE TE-LIKE
MODE MODE

PICK UP PICK UP

BELLOWS

VAC FLANGE

DAMPING
., MATERIAL

DAMPING MATERIAL

AS (MODULE N+1)

AS (BONDED DISKS) AS - AS VACUUM

INTERCONNECTION

03 Feb 2011 ACE, G. Riddone



Accelerating structure mock-ups

1. Brazing of manifolds; interface WGs; cooling adaptelr 2. Brazing of 2 stacks 1005 || 3. Installation of the damping material,
mm long each: welding of covers:

Includes:
4 AS with manifolds;
‘ Interconnection MB-MB;
! : Ve Dampin
‘ = A == » materia

4. Welding (EBW) of two stacks together:

AS Interfaces I
RFN RFN :

Copper tubes

O-RING

Standard fittings:

03 Feb 2011 ACE, G. Riddone
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Conclusions

* Alignment and assembly very challenging =»
several steps which have to preserve
tolerances and cleanliness

* Development of new/industrialised assembly
procedures is mandatory

* Cost optimization!

G. Riddone, MeChanlCs,22.03.2011




