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Design (I)

3D Model



Design (II)

2D components and assembly drawings



Design (III)

2D ancillary tools



Parts Machining → QA (I)

1st Acceptance for components



Parts Machining → QA (II)



Parts Machining → QA (III)



Parts Machining → QA (IV)



Parts Machining → QA (V)

A B



E-Beam Welding (I)

WELD #1: Connector Body to Box
BEAM

BEAM
Parts clamped together

with Hose Clamps



E-Beam Welding (II)

WELD #2: Conductor to Stripline

A

Detail A

TACK WELDING

Parts clamped together

with Hose Clamps



E-Beam Welding (III)

WELD #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

A

Detail A



E-Beam Welding (IV)

Tacks

BEAM



E-Beam Welding (V)

Longitudinal Weld

BEAM

Custom Flanges, Threaded Rod,

etc. to grab and rotate Assembly



E-Beam Welding (VI)

Transversal Weld

BEAM



E-Beam Welding (VII)

WELD #4: Flanges to Tube Assembly

BEAM

4x Threaded Rod, etc.

clamp Flanges and

Assembly together



Vacuum Tests→ QA (I)

✓ Leak Detector

✓ Helium

✓ Laptop → Reports



Vacuum Tests→ QA (II)



Vacuum Tests→ QA (III)

RF Connector Vacuum Sealing



Vacuum Tests→ QA (IV)

Stripline Box Vacuum Sealing



Troubleshooting (I)

ISSUE #1: Fixturing Design Problem

Machined Inner Cylinder acts

as a stop from the inside BUT…

A

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



Troubleshooting (II)

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

A B



Troubleshooting (III)

ISSUE #2: Part Design Problem
Tricky area to

be machined

Manufacturer did

not reproduce 

the area faithfully

Many welds needed

to close the gap

Big distortions

in Final Part



Troubleshooting (IV)

SOLUTION #2: Part Design Problem

➢ Design modified for BPM Stripline Body → end area ‘relieved’
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