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excessive pressure - Part 1: Safety valves



1. Literature study and review paper (February 2017)

2. Development of numerical model for process pipes

rupture at cryo temperatures - simulations (June 2017)

3. Construction of test stand (October 2017)

4. Experimental confirmation (and correction) of the 

simulations (February 2018)

5. Proposal of new method of safety valves selection (or

correction factor) for vacuum shells (October 2018)

Cryogenic Safety – HSE seminar, 21-23 September 2016, CERN

ACTION PLAN



Cryogenic Safety – HSE seminar, 21-23 September 2016, CERN

PRINCIPLES OF MATERIAL 
CRACKING



Cryogenic Safety – HSE seminar, 21-23 September 2016, CERN

PRINCIPLES OF MATERIAL 
CRACKING



Cryogenic Safety – HSE seminar, 21-23 September 2016, CERN

PRINCIPLES OF MATERIAL 
CRACKING

In real materials:
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PRINCIPLES OF MATERIAL 
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Cotrell mechanizm

Reducing the strength of the material with respect to the theoretical strength is linked
with the presence - in fact unavoidable - two types of defects:
1. Geometrical stress contentrators – sharp gaps and notches
2. Stress concentrators in the form of dislocations



Questions:

1. How low temperature impacts on the rupture „hydraulic

diameter”?

2. How low temperature impacts on the cracking 

propagation?

3. How low temperature impacts on stress concetrators? 

4. How related processes (e.g. degassing of the solids in 

vacuum) impacts on material strenght.
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TEST STAND



To measure:

1. Temperature at gas pipe surfaces.

2. Cryogen pressure.

3. Vacuum level.

4. Rupture propagation in time.
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Process pipe sample

Vacuum shell
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CONCLUSIONS
1. There is a need for mathematical or numerical model of pipes

cracking in cryogenics conditions

2. Model should be confirmed with experimental data

3. There is possibility to optimize vacuum shell safety devices 

selection procedure with correction factors

4. We have a lot of work to do and we are be grateful for any

input or comments!
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