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LBNF mechanical instrumentation strategy 
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The cryostat warm structure will be instrumented to: 

 control the local and global mechanical behaviour of the vessels

 validate the various FEA models, if required.  

This is done in steps.
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Protodune NP02 and NP04 mechanical instrumentation 

1/31/20183

Instrumentation of the Protodune NP02 

and NP04 during filling process: 

At incremental steps : 

- Strain measurements at worst 

structural locations 

- Global deformations of the cryostat

 Anticipate any issue while filling. 

 Validate the FEA models (global and local) of the cryostat warm structure

And in addition for safety and all along filling:

IR cameras, temperature sensors and control of the N2 gas circulating inside 

the membranes). 
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LBNF mechanical instrumentation – step 1 

1/31/20184

LBNF worst connections will be 

instrumented with strain gages while 

performing the destructive tests.

We will measure the detail loading, the 

global deformations, and the local strains.

- To check the material properties 

- To validate the detailed FEA models and  

the connections 
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LBNF mechanical instrumentation – step 2  
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Instrumentation of the LBNF cryostat 

while filling : 

At incremental steps : 

- Strain measurements at worst 

structural locations 

- Global deformations of the vessels 

 Anticipate any issue while filling

 Validate the FEA models (global and local) of the cryostat

And in addition for safety and all along filling:

IR cameras, temperature sensors and control of the N2 gas circulating 

inside the membranes). 



LBNF CERN NP

We have done this already for the ICARUS cold vessels

We have developed a collaboration with the CERN expert 

group EN-MME group 
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We have measured local strains and global deformations 
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We measured at incremental steps while performing 

vacuum.  
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We measured at incremental steps while performing 

vacuum.  
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U-frame
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Conclusion of the test 

1/31/201810

The strain gages show a linear behavior of the structure and at the end of 

the test went back to their original value. 

We concluded on elastic behaviour of the structure. 

We observed deviations between the measured and calculated strain values 

less than :

- 15 % on the central panel

- 25 % on the U-frame 

Globally the measured data are lower than the calculated values. 

We observed deviations of  23 % on the global deformations. 

The various FEA models (global and local) are considered validated by 

these tests. 
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We have performed 3 vacuum test campaigns 

and we will  continue to measure the ICARUS cold vessel structural 

behavior during the coming vacuum tests and while filling.  

Each time we gain experience and understanding of the vessel structure 

behavior, for example : 

- possible impact of temperature variations and climatic conditions 

- required high precision on the positioning of the sensors 

- little impact of the ICARUS panel ribs. 
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We will apply the same 
strategy for the LBNF warm 
cryostats 


