
Quench induced critical current degradation in REBCO coated 

conductors and Bi2223 tapes 

Understanding quench degradation behavior and limits of REBCO and Bi2223 conductors is important for developing high-field magnet technology from these high field conductors. 

Through extensive heater-induced quench experiments and microscopic observation of degraded samples, this work shows: (1) For both REBCO and Bi2223, quench degradation is very localized 
and strongly depends on Tmax, the local hot spot temperature during a quench; (2) Standalone REBCO coated conductors showed irreversible degradation when Tmax exceeded 700 K whereas when 
impregnated with epoxy, REBCO tapes exhibited degradation at Tmax as low as 140 K; (3) Early investigation showed Bi2223 powder-in-tube tapes can degrade at a Tmax of 200 K. (4) Microscopic 
observation showed delamination in the degraded REBCO coated conductors and other degradation features including holes punctuating the tape.  
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Experimental  set-up for investigating quench degradation 

Graphical Representation of General Set-up 

Set-up with long heater (Bi2223) 

Set-up with short heater (Bi2223) 

Microstructure observation of the Degraded REBCO Samples 

The degradation is depended on the Tmax. 

Hole on hastelloy side - Sample 1 (Final Quench - Tmax ~450K) 

Hole on REBCO side - Sample 1 (Final Quench - Tmax ~450K) 

Sample 1 - Tmax ~450K 
Final Quench 

Delamination of Cu-Ag layer from REBCO layer 

Sample 2 - Tmax ~750K 
Final Quench  

Delamination of Cu-Ag layer from REBCO layer 

Layer structure schematics of Superpower REBCO coated conductor 

Transverse cross-section of Sumitomo CT-OP Bi2223 tape  

Set-up with long heater (REBCO) 

Quench degradation is localized and strongly depends on hot spot temperature 

Ic_degraded/Ic_original – Tmax_normal zone behaviors observed among REBCO and Bi2223 

• REBCO Conductors degraded irreversibly when 

Tmax exceeded ~700K. 
• Epoxy (Stycast 2850) impregnated REBCO 

samples showed early degradation with Tmax as 

low as 140 K.  

REBCO Bi2223 

Typical Quench Experiment Results 

The degradation is very localized. 

Ic = 200 A 

n value = 20 

at 77 K, self-field 

4.36 mm x 0.32 mm 

Ic = 320 A 

n value = 25 

at 77 K, self-field 

12.06 mm x 0.12 mm 

77 K, self-field 

• Bi2223 Conductors degraded irreversibly when 

Tmax exceeded ~400K. 
• Early degradation occurred with epoxy 

impregnated Bi2223 samples as well, with Tmax as 

low as 200 K.  

The Stycast’s thermal expansion starts 

to differ from metals around 150 K. 

Thermal stress could be the driving 

force for the early degradation. 

Linear thermal expansivity (1.5–300 K) and heat capacity (1.2–90 K) of 

Stycast 2850FT, Swenson, C. A., Review of Scientific Instruments, 68, 

1312-1315 (1997) 
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Degradation vs Local peak temperature

Tested with epoxy

impreganation
0 100 200 300 400 500

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Degradation vs Local peak temperature

Tested with epoxy

impreganationI c
 a

ft
e

r 
q

u
e

n
c

h
/I

c
 b

e
fo

re
 q

u
e
n

c
h

Tmax (K)

 Sample #1

 Sample #2

Tested w/o epoxy

impreganation

Tested with epoxy

impreganation


