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Applications of REBCO tapes
1)      Fusion magnets

• High current, high field, low field quality requirement
• Drop-outs accepted

2)      Solenoids, rotating machines
• Low current, high field, low field quality requirement
• Some / no drop-outs

3)      MRI & NMR magnets
• Low current, high field, high field quality requirement
• No drop-outs

4)      Accelerator magnets
• Medium current, medium field, high field quality requirement
• No drop-outs

5)      Power transmission, FCL
• High current, very low field, no field quality requirement
• No drop-outs
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• High current, high field
• Low field quality requirement
• Soldered cables, drop-outs accepted

• Low current, mid-high field
• Low field quality requirement
• Single tapes, some / no drop-outs

• Low current, mid-high field
• High field quality requirement
• Single tapes, no drop-outs

• High current, mid-high field
• High field quality requirement
• Cables, no drop-outs

• High current, low field
• No field quality requirement
• Cables, no drop-outs

(01)

(06)

(09) (10)

(07)

(08)

(02)
(04)

(05)

(03)



CHRISTIAN BARTH

Applications of REBCO tapes
1)      Fusion magnets

• High current, high field, low field quality requirement
• Soldered, drop-outs accepted

2)      Solenoids, rotating machines
• Low current, high field, low field quality requirement
• Some / no drop-outs

3)      MRI & NMR magnets
• Low current, high field, high field quality requirement
• No drop-outs

4)      Accelerator magnets
• Medium current, medium field, high field quality requirement
• No drop-outs

5)      Power transmission, FCL
• High current, very low field, no field quality requirement
• No drop-outs
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Long piece length

Electro-mechanically strong

No Ic drop-outs

Homogenous geometry

Homogenous Rinterface

Homogenous Ic

Cost

Ic at operating conditions

• What is the state of
these properties?

• If compared with LTS
(Nb3Sn wire)?



CHRISTIAN BARTH

Outline
• Comparison with LTS (Nb3Sn wire) using the HL-LHC 

procurement as an example
• Unit Length & Ic dropouts in REBCO

• Geometry

• Ic homogeneity & lift factor variations in REBCO

• Properties of REBCO tapes for applications
• Rinternal homogeneity 

• Electro-mechanical properties 

• Summary & conclusions
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Nb3Sn vs REBCO: Piece length

Properties of REBCO tape: what should be improved?5

• REBCO piece lengths >10x below Nb3Sn piece lengths
• Lower fabrication length

• Further reduced by Ic drop-outs
that require cutting

• Longer piece lengths important for
applications → enabling - reduce splices

specification

usable piece
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Nb3Sn vs REBCO: Geometry homogeneity

Properties of REBCO tape: what should be improved?6

• REBCO rel. geometrical deviations >100x above Nb3Sn
• Possible source of rejection or cutting
• ‘Dog-bone’ shape usually pronounced

→ Challenging to achieve flat windings

• Better geometrical homogeneity highly
beneficial for many applications

not 
used
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Nb3Sn vs REBCO: Geometry homogeneity

Properties of REBCO tape: what should be improved?7

• REBCO rel. geometrical deviations >100x above Nb3Sn
• Possible source of rejection or cutting
• ‘Dog-bone’ shape usually pronounced

→ Challenging to achieve flat windings

• Better geometrical homogeneity highly
beneficial for many applications
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Nb3Sn vs REBCO: Ic homogeneity

Properties of REBCO tape: what should be improved?8

• Avg. Ic reliably above spec., margins similar to Nb3Sn

specification specification
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Nb3Sn vs REBCO: Ic homogeneity

Properties of REBCO tape: what should be improved?9

• Avg. Ic reliably above spec., margins similar to Nb3Sn

• >10x higher Ic spread

• Additional ≈ ±30 % lift factor spread

• Challenging to homogenously quench

• Additional screening currents possible

(13)
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• Comparison with LTS (Nb3Sn wire) using the HL-LHC 
procurement as an example
• Unit Length & Ic dropouts in REBCO

• Geometry

• Ic homogeneity & lift factor variations in REBCO

• Properties of REBCO tapes for applications
• Rinternal homogeneity 

• Electro-mechanical properties 

• Summary & conclusions
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REBCO: Rinternal homogeneity

Properties of REBCO tape: what should be improved?11

• Significant spread of Rinternal possible

• Homogenization in || tapes & cables 

→ Equal current distribution

→ Correlation with splice resistance
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REBCO: Rinternal homogeneity

Properties of REBCO tape: what should be improved?12

• Significant spread of Rinternal possible

• Homogenization in || tapes & cables 

→ Equal current distribution

→ Correlation with splice resistance

• Rinternal spread only for some suppliers

rejected

rejected
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REBCO: Electro-mechanical properties

Properties of REBCO tape: what should be improved?13

• Negligibly reversible strain / stress sensitivity of Ic

• >700 MPa irreversible stress limit in longitudinal tension

• Low delamination strength (transverse tensile)
→ Limiting for many high field applications

→ Delamination strength improvements
beneficial for most application

(15) (16, 17, 18)

longitudinal
tensile

transverse
tensile
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Summary & conclusions
• Large variety of applications of REBCO tapes

• In a large field range: from self-field to >40 T

• In a large current range: from a few A to >100 kA

• Applications require properties beyond Ic & cost, currently:
• Unit length, geometry & Ic homogeneity still >10x below Nb3Sn

• Good Rinternal homogeneity achieved by some suppliers

• Good electro-mechanical properties in tape direction

• Low delamination strength

• From a user view, which properties should be improved?
• Almost all applications profit from cost reduction & Ic increase

• Piece length & geometrical homogeneity beneficial for most 
applications

• Delamination strength limiting for high force applications

→Delamination strength > cost > Ic > piece length > geometry

Properties of REBCO tape: what should be improved?14
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- Thank you for 
your attention -
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