
 

This work is increase the stability from a view-

point of thermal conductivity in coil bobbin material. 

[1,2]  We changed the bobbin material to a high thermal 

conduction and non-metallic material.  The name of the 

material is the Dyneema fiber reinforced plastic (DFRP), 

where Dyneema is the trademark of Toyobo Co. Ltd. 

We fabricated a small double pancake coil as 

shown in Fig. 1.  Each pancake has 5 turns. A super-

conducting tape is a typical Bi2223 tape whose width 

and thickness are 2.3 mm and 0.24 mm respectively. As 

is written before, the bobbin material is DFRP.  We 

used three kinds of winding angles (85, 60, and 45 de-

grees) of Dyneema fibers in the DFRP. In the article we 

name those bobbins as D85, D60 and D45.  To compare 

the measured results, we made a GFRP-bobbin coil. 

GFRP is a glass fiber reinforced plastic and is one of 

typical non-metallic materials. There are two kinds of 

winding tensions which are one newton and almost zero 

newton.  We named the tensions as 1 N and 0N respec-

tively.   

 

Fig. 1: Sample coil.  

 

The coils were cooled down using a refrigerator.   

At a cryogenic temperature, we gave a constant DC cur-

rent to the coil and measured voltage of the pancake.   

Figure 2 is an example of measured data. The hor-

izontal axis means the time from the DC current started.  

Even if the DC currents equal between the 0 and 1 N of 

the winding tension which means that the heat generation 

is equal between the 0 and 1 N of the winding tension, 

the take-off time is not same.  When the winding ten-

sion becomes large, the thermal contacting between the 

Bi tape and the bobbin becomes better, and hence the 

take-off time of the 1 N-coil delayed.  
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Fig. 2: Take-off of coil and winding tensions. Coil cur-

rent is 95 % of Ic and bobbin material is D85.  

 

We also experimentally studied dependence of a 

take-off time on the bobbin materials. The measured 

results are shown in Fig. 3.  The coil configuration such 

as the size, the winding tension, the superconducting tape, 

and so on is same in those coils shown in the figure. The 

only deference is the bobbin materials; the take-off time 

strongly depended on the bobbin materials.  In GFRP, 

D45, D60, and D80, D80 has the best thermal conductiv-

ity, and the next is D60. GFRP has the worst thermal 

conductivity in those materials. The order of the thermal 

conductivity is same as the order of the take-off time.   

 

0 100 200 300 400

0

10

20

V
o
lt
a

g
e

 (
μ

V
/c

m
)

Time (s)

D85

T = 77 K
Tension = 0 N

95%

GFRP D60D45

 
Fig. 3: Dependence of take-off time on bobbin materials.  

 

From those results, to increase of thermal stability 

of the coil, we will use the high thermal conduction bob-

bin such as the D85 bobbin.   
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