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Design (l)

3D Model
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Design (ll)

2D components and assembly drawings )“/
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Design (l1l)
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SECCION A-A
M. DESCRIPCION PLANO MATERIAL | UDS.
1 |BPM Tubes MEBT-BP-D201-E55.02-MEC [ AISI316 L 1
2 |BPM Stripline Box Assembly REET-BP-0TO0-ESS.00-EBW - 4
3 [Ring MEBT-BF-DT116-E55.00-MEC | AISI 304 ]
4 Bolt 15O 4014 Méx30 - - 4
5 |Custom Flange MEBT-BP-0117-ES5.00-MEC | Aluminum | 2
& |lnner Cylinder MEBT-BP-0118-E55.00-MEC | Aluminum | 1
7 |Threaded Rod DIN 275 _Méx140 - - 1
8 |WasherDIN 125 A 4.4 - - 2
2 |Nut SO 4034 Mé - - 2
e e i ADVANCED Eigepe nd tinge
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BPM Tube Assembly
e B T m— MEBT-BP-1000-ESS.01-EBW | **
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Parts Machining — QA (l)
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P12 0.1 Referencia Plano
N.2 Pi
. leza - A(9,5/9,6) - B (13,9 / 14,0) C* (35,95/36,05) | D(12,00/12,05)

AT 4 e 1 9,48 9,49 13,95 36,01 11,90
: L/ 2 9,49 9,49 14,00 35,98 11,95
/ d 3 9,48 5,48 14,04 36,02 11,95
A f 4 9,48 9,50 14,02 35,99 11,94
L L; 5 9,50 5,48 14,03 35,98 11,95
s B o1 |Of00s] 3 6 9,49 9,48 13,94 35,99 11,92
5 7 9,48 9,49 13,96 36,00 11,94
SECCION A-A 8 9,48 9,48 13,95 35,99 11,94
9 9,48 9,48 13,95 36,01 11,93
-, 10 9,47 5,48 14,03 36,02 11,92
C 26 005 11 9,49 5,48 13,95 35,97 11,95
12 9,49 5,48 14,07 35,98 11,93
' iu\ _,;\ 13 9,49 9,49 14,06 35,94 11,92
oG fT\\ \ | / I 14 9,48 9,48 13,94 35,98 11,95
< f w w ? 15 9,49 9,49 14,00 35,99 11,94
n i A 16 9,48 9,49 13,99 36,01 11,92
17 9,48 9,50 14,05 36,01 11,96

NOTA- rugosidad superficial Ra = 3.2 pm. salvo caras "interiores” [ver dilbujo). Ra = 1.4 pm
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WELDING 01015 Vitaria - SPAIN
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BPM Stripline Body
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MEBT-BP-0101-ESS.03-MEC | **
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Parts Machining — QA (Il)

Referencia Plano
B N.2 Pieza A (4,935 /5,005)| B(10,75/10,85) |1
F1 4,99 10,79
@108 +0.05 F2 4,99 10,83
@2.820.08 F3 4,99 10,8
F4 4,985 10,78
F5 4,985 10,81
F6 4,985 10,82
A A F7 4,98 10,8
L i F8 4,995 10,8
1 i b F9 4,985 10,8
\l'/ F10 4,995 10,815
F11 4,98 10,8
F12 4,985 10,75
F13 4,98 10,8
' F14 4,99 10,82
F15 4,98 10,81
F16 4,99 10,82
F17 4,99 10,77
F18 > 10,805 Referencia Plano
e o 1o N.2 Pieza A (4,995/5,005)| B(10,75/10,85)
F20 4,965 10,81 : : : 4 :
F21 4,985 10,8 |Bl 5 10,785
F22 4,985 10,825 |B2 5 10,79
Et > F23 4,985 10,785 g3 5 10,785
bt F24 4,99 10,835
A Q F25 4,99 10805 |B4 5 10,815
g F26 4,985 10,83 B5 5 10,81
F27 4,97 10,785 B6 5 10}795
@ fzs 4,99 10795 | g 5 10,775
) F29 4,985 10,805
SECCION A-A F30 4,98 10,235| |B8 5 10,805
F31 4,985 10,77 B9 5 10,81
F3z2 4,99 10,78 B10 5 10,8
e © g F33 4,98 10,8
V/ - B arIryr ' —T— _ . - F34 4,99 10,785 B11 > 10,805
:,:,;:'E:E:,é;:;.;: ~'.l."l.:, ;.'.];'-[::[.': - _‘“l a0 acuc '"“!: :’ E35 499 10,835 B12 5 10,81
Sptios g Shtassoth NT ‘.’ :T=."f Aluming 95X e F36 4,965 108 |B13 5 10,795
e T T emereassce-]  BPM Ceramic Spocer F37 499 10765 |g14 5 10,8
T~ p—wr—a] e ; F38 4,99 10,805
~—y T = T B15 5 10,805
" o | MEBT-BP-0102-ESS.00-MEC *¢ | | 499 10,78
[~ |Fa0 4,99 10,805| |B16 5 10,795

[

€RR



Parts Machining — QA (l1l)
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Referencia Plano
A (35,95 / 36,05) B (41,95 /42,05) C(6,95/7,05)

35.90 OK OK
35.90 OK OK
35.78 OK OK
35.90 OK OK
35.87 OK OK
35.90 OK OK
35.88 OK OK
35.90 OK OK
35.82 OK OK

OK OK OK
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Parts Machining — QA (1V)
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SECCION A-A

NOITA: rugosidad superficial Ra = 3,2 um, salvo caras inleriores” (ver dibujo), Ra = 1,6 um
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MEBT-BP-0201-E55.03-MEC | ™
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) Referencia Plano I
N.2 Pieza ’

A (36,80 / 36,85)

B (37,60 / 37,65)

C (52,00 / 52,05)

D (90,35 / 90,45)

E (14,00 / 14,02)

F (39,95 / 40,00)
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Parts Machining — QA (V)

REFERENCIA A B
F1 9,46 2,4
F2 9,48 2,41
F3 9,485 2,41
F4 9,48 2,41
0-25mm  0.01mm F5 9,48 2,4
F6 9,477 2,41
F7 9,461 2,41
F8 9,45 2,4
FS 9,457 2,41
F10 9,45 2,4




E-Beam Welding (l)
=) \WELD #1: Connector Body to Box

BEAM

Parts clamped together
with Hose Clamps




E-Beam Welding (1)
=) \WELD #2: Conductor to Stripline

Parts clamped together
with Hose Clamps

Detail A




E-Beam Welding (111)
=) WWELD #3: Stripline Box to Tube

Machined Ring ensures both
parallelism and right angles
between Stripline Boxes

4x Pressing Bolts fix Stripline
Boxes from the outside

Machined Cylinder acts
as a stop from the inside

Detail A
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E-Beam Welding (1V)




E-Beam Welding (V)

Custom Flanges, Threaded Rod,
etc. to grab and rotate Assembly

Longitudinal Weld




E-Beam Welding (VI)

Transversal Weld




E-Beam Welding (VII)
=) \WELD #4: Flanges to Tube Assembly

4x Threaded Rod, etc.
clamp Flanges and
Assembly together




Vacuum Tests— QA (I)

v'  Leak Detector
v" Helium

v'  Laptop — Reports




Vacuum Tests— QA (lI)




Vacuum Tests— QA (Ill)

HELIUM LEAK TEST REPORT BPM Prototype Leak Test 1 - 22/03/17 .
RF Connector Vacuum Sealing
1,00E+03
1,00E+02
E' 1,00E+01
=
£
g
3 HELIUM LEAK TEST REPORT BPM Prototype Leak Test 1 - 22/03/17
@ -+
g ref. doc TVAC-VS-1101 REV.1 CHART 212
1,00E-01 _
1,00E-07
1,00E-02
22-3-17 13:48 22-3-17 13:55 22-3-17 14:02 22-3-17 14:09 22-3-17 14:16 22-3-1 1,00E-08
Time [Date - Hour]
z
T 1,005-09
a
E
-]
s
= 1,00E-10
k!
1,00E-11
1,00E-12
13:55:12 13:38:03 14:00:58 14:03:50 14:06:43 14:09:36 14:12:29
Time [Date - Hour]




Vacuum Tests— QA (1V)

Stripline Box Vacuum Sealing

HELIUM LEAK TEST REPORT BPM Prototype Leak Test 2 - 22/03/17
ref. doc TVAC-VS-1101 REV.1 CHART 1/2
1,005+02
1,00E+02 |——
& Looesor —
E
E' HELIUM LEAK TEST REPORT BPM Prototype Leak Test 2 - 22/03/17
é ref. doc TVAC-VS-1101 REV.1 CHART 2/2
L 1o0Et00 ——
o
1,00E-07
1,008-01 f—ro
1,00E-08
——
1,008-02
22-3-17 16:33 22-3-17 16:40 22-3-17 16:48 22-3-17 16:55 22-3-17 17:02 _
Time [Date - Hour] 1:‘ 100209
3
£
]
]
o
= 1,00E-10
3
1,00E-11
1,00E-12
16:33:36 16:36:29 16:39:22 16:42:14 16:45:07 16:48:00 16:50:53
Time [Date - Hour]




Troubleshooting (l)
m) |[SSUE #1: Fixturing Design Problem

Machined Inner Cylinder acts
as a stop from the inside BUT...

Detail A

» Connectors broken after Weld #3
= After Welds #1&2, connectors were OK (all vacuum tests were successful)
» Weld #3 creates no stress to connectors (only box is welded, no constrains for connectors)
» CAUSE: extraction of Inner Cylinder breaks connectors due to shear stresses:

=  BPM Tube shrinks a bit during welding, leading to a tight grip between BPM Tube and Inner Cylinder

= A smooth extraction of Inner Cylinder after Weld #3 does not prevent the Connectors from breaking
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Troubleshooting (Il)

=) SOLUTION #1: Fixturing Design Problem
A. No Inner Cylinder

=  Tube free to shrink

» No shear stresses to connectors

B. Much tighter dimensional tolerances:

= Enough to assure relative positioning of striplines
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Troubleshooting (l11)
=) |[SSUE #2: Part Design Problem

R2.01 48-0.1 Tricky areato
30\ | o be machined
LN
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SECCION A-A

SECCION B-B

Many welds needed

//“\ to close the gap

ADVANCED E@rende s
WELDING 01015 Vitena - SPAIN
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BPM Stripline Bod . . .
P Y Big distortions
MEBT-BP-0101-ESS.03-MEC | #4 in Final Part
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Troubleshooting (1V)
=) SOLUTION #2: Part Design Problem

» Design modified for BPM Stripline Body — end area ‘relieved’

0 0 0 +0,1

RQO—OJ\ 48 -0,1 R3-0,1 | 460 |
R3-0.1_ B 46 +8'] N — X i o |
S - A @w 2o
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Contacts

» lgor Rueda (irueda@essbilbao.org)

» Arturo Ortega (aortega@essbilbao.org)

Phone: +34 945 290 840

Address: Poligono Ind. Jundiz
Calle Basaldea, 23C
01015 Vitoria - SPAIN
www.essbilbao.org
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