
PIPE JOINING TECHNIQUES FOR THE 
ATLAS AND CMS TRACKER UPGRADES

Pipe joining, new options to be 
investigated
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Swagelok VCR

• Swagelok VCR, combined with orbital welding 
has given by far the most reliable results

• Limitations:

• Smallest fitting is for 1/8” OD pipe

• Biggest fitting is for 1” OD pipe

• Orbital welding generally perfect for 1 mm 
wall, lowest limit around 0.5 mm but not easy.
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Standard Flanges

• Interesting for diameters above max. VCR size
• Available in DIN, ANSI or B10 dimensions
• Applicable pressure ratings are:

– PN160 - 160 bar
– Class 900 – 2100 psi – 145 bar
– Table T – 2800 psi – 190 bar

• Outside diameter of flanges 184 – 216 mm for 
DN50

• Space consumption generally too much for 
our installations
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Flange dimensions
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SAE Flanges

• Used for high pressure hydraulics 3000 & 6000 
PSI series

• Normally sealed with O-ring, not suitable for CO2

• Copper gaskets from CF flanges can fit

• Gasket calculations show that the 6000 PSI series 
can operate with a MWP of >130 bar

• Several design options possible

• Parts are ordered, testing is foreseen
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SAE Flanges
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SAE Flanges, adapter
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Compact Flanges
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Compact Flanges
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Compact Flanges

• Described in the NORSOK standard 

• Are used in oil and gas industry

• Important size reduction

• Could be interesting for larger diameters

• Needs further investigation
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Soft soldered joints, why

• Brazing is not easy and cannot be used during 
detector installation

• Same applies to laser welding

• Soft soldering widely used during TOB 
construction, was very easy and proved to be 
fully reliable. 

• TOB used only copper-nickel tube and brass 
connector pieces

18 May 2018 Hans Postema - CERN 11



Soft soldered joints

• VCR connectors only in stainless steel

• Stainless steel tubing might be advantageous in 
CO2 systems (higher pressures than TOB)

• Soft soldering on SST is not easy but possible

• Strength of solder joint can be easily achieved for 
small tubes, 2-3 mm diameter

• Creep strength might be an issue but seems 
feasible (further investigation needed)

• A first batch of samples was produced and tested
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Soft soldered joints
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Soft soldered joints
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Soft soldered joints
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Soft soldered joints

• Parts were first “plated” with solder, then 
assembled without flux

• This method mimics installation where 
cleaning afterwards is not possible

• “Plating” is not yet a clean and practical 
operation, further development needed

• Best traction test showed 2000 N
– Comparable to shear strength of some solders

– Compared to shear force of 30 N @ 100 bar 
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Conclusions

• Several open issues in CO2 pipe connections

• SAE flanges can cover the range of DN25 to 
DN50

• Compact flanges available up to very large 
diameters

• Investigations have started, more is needed

• Looking for people with experience in soft 
soldering of stainless steel
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