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Lab Competencies

Stress / strain analysis

Dynamic strain measurements
/ Residual stress measurements
‘ Experimental stress analysis Experimental modal analysis
/ Vibration monitoring
‘ Vibration analysis Operating deflection shape
E
Sensors development Load cgll based on strain gauges
Displacement sensors
' Capacitive gauges
‘ Thermo-physical analysis — N
I Y \ Thermal Conductivity and Diffusivity
Specific Heat
‘ Mechanical testing \ Density and CTE

Transfer function analysis
Transfer path analysis
Coherence length measurements
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Impact testing method

. Flexural tests
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Standard activities with magnets

Mechanical strain measurement is a key element
in the development of superconducting magnets,
in order to validate the Finite Element Analysis
(FEA) and control the integrity of the whole
structure during assembly phases, thermal cycles
down to 1.9K and powering tests.

Nb of

Cross

Name Diameter

Initial Loading 1.9K 293K 1.9K
it Shell Top CERN = Shell Right LARP = Shell Right CERN ki Shell Bottom LARP
s Shell Left LARP = Shell Left CERN ~@~FEA Strain T (um/m)

Section Field gauges wires
SMC 540 mm 12'5.T 48 156
peak field
RMC 570 mm 16 T 48 148
peak field
FReSCa2 1030 mm |, o7 40 116 | =mme.
bore field
MQXFS 615 mm 12'1.T 64 104
bore field
: 1121 T
DS 11T Dipole O 580 mm bore field 180 416
T
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Mechanical strain measurements

* Electrical circuit principle for SG :

AC Bridge Circuit
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* Principle for FBG:
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Instrumentation overview : DAQ System

Dl4os for FBG reading
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Possible collaboration for D2 short model

Ideally, CERN (EN-MME) team would like to take in charge the
mechanical instrumentation of the structure with the following steps :

* Design of the instrumentation in collaboration with INFN, based on
relevant Finite Element Analysis (INFN); Optical or electrical strain
gauges, load cells, etc...

* Installation of the instrumentation by CERN experts on site (INFN ?),
including strain gauges and wiring compatible with CERN test
benches;

* Strain monitoring during magnet assembly will be done with CERN
data acquisition systems and CERN experts on site;

* Preparation / interfacing for SM18 test benches, measurements
during powering tests, data will be accessible on SM18 servers;

* Data sharing, Analysis and Reporting.
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Mechanical strain measurements : Interface

CERNCryostat | . o coTyPEB)  DATAACQUISITION

' b SYSTEM(DAQ)

CONNECTORS CERN CABLES :

PE A
(TYPE A) |Hﬂ Wires i Woes
CABLES (TYPE A) :
FEEDTHROUGH + CONNECTORS
CONNECTORS (TYPE B) (TYPE C)

(DEEA) Connectors Type B
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Thank you'!
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