




Cryogenic Engineering Conference 2019

Overview of the Problem
10 current leads needed to run the 4 CADR 
stages and the superconducting heat switch 
between Stages 1 and 2
� May be a dominant heat leak to the 3 K 

plate
� Cannot use traditional metal wire, 

too thermally conductive when sized 
properly for the current necessary

� High-Temperature Superconducting tape 
an excellent solution here

� Our current requirements far below 
the critical current in the tapes on 
hand (4 A or less)

� Extremely low thermal conductivity 
from 50 to 3 K minimizes the heat 
leak to the 3 K Plate
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How to attach HTS Leads?
� Solder directly to the HTS 

tapes
� Concern damaging the 

superconducting layer rendering 
a section of the tape normal

� Not simple to replace a tape 
that is damaged for some 
reason

� Clamp the tape to conducting 
blocks
� Concern damaging the tape via 

some mechanical strain or 
cracking the superconducting 
layer

� May be easy to replace a tape if 
needed.
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First Attempt to Generate a Clamp Joint
� Older cryostat used a combination of 

solder joints and clamp joints
� Near 4 K, HTS tapes were soldered 

directly to LTS leads. 
� Often worked, sometimes not

� A mid-temperature stage installed so 
the tapes did not need to traverse a 
wide range in temperature

� Required twice as many tapes cut
� Blocks used to clamp the tapes had 

a portion relieved (~ 1.5 mm) to 
allow the tapes to be sit flush on 
the gold-coated contact blocks
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