HL-L

An explanation on what we need for the
collaring process

F. Savary on behalf of WP11

CE/RW 11T Dipole Task Force Meeting Nr 8 — CERN 180/1-N51 — 2018-02-21

\
NG



Allowable stress on cable

= |rreversible degradation on final
cable with final insulation scheme

= 3 types of samples
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= Role of MICA, as stress concentrator
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= Optimization of Fiber Glass braiding para-
meters to reduce thickness of insulation

end 2017 |Series production
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Collaring

+ Stopper height, or collaring tooling shim, and Fq, | arinG E _ +E
such that: COLLARING ™ TOOLING
» Keys can be inserted successfully at minimum collaring force
» Coil stress at full collaring force < allowable stress
(w.r.t. irreversible degradation)
» Spring back as small as possible \
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How do we use the E-modulus o v
measurements to control the ot
collaring process? Collaring
toolin
/j. - shim
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E-modulus measurements on full coil X-section

Average mid-plane normal stress (MPa)
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Coil size vs. mid-plane stress

the local stress (peak), which
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* The thickness of the shim shall
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Coil deformation - Mid-plane displacement (mm)
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Shimming of magnet models

Applied pole shim
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Average inner layer Midplane turn -147 MPa Midplane turn -127 MPa
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Courtesy C. Loffler, E. Nilsson

The pre-stress depends on the sum of the azimuthal oversize of the coils with the
thickness of the pole shims (... and also on the mechanical properties of the coil)

m Applied pole shim per arc (mm) ® Average azimuthal excess of coil arc (mm)

Excessive stress! Stress ok Revised collaring
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» Determine Excess, i.e.
: shim, such that local

I CO I l arin g MOoC k_ u p stress at mid-plane stays
below allowable for the
largest coil, first in the E-
modulus press, and then
/& in the collaring mock-up
* Check that, for the
: smallest coil, stress level
i is still reasonable (not too
-------- b H low), first in the E-
modulus press, and then
in the collaring mock-up
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: : Key slot height h h + Excess h = h
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In production

Shimming plan based on collaring mock-up made of coil
segments cut from coil 118, not anymore on FEM analysis

Variations of E-modulus acceptable, if margin on allowable
stress is sufficient (or can be made sufficient)

= Variations of coil size at rest (no compression) can be
compensated, if needed, by changing the thickness of the
shim determined by E-modulus measurements and mock-up
tests

= Collaring process controlled in displacement (not in load
/ pressure, and there is no mechanical instrumentation), and
collaring cavity shall be closed
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