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Flux jump in PFM technique TI-ITI
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Research on the mechanical stability during PFM
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__Author | _Sample | __Method m

Mochizuki  GdBCO bulk 2D Coupled H 2016

coupled
Wu GdBCO bulk 2D Coupled H 2018 thermomagnetic-
Zhang MgB2 bulk 2D coupled H 2020 mechanical
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: : behavior
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Our Work m .
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Analysis of electromagnetic characteristics of high
performance HTS bulk during flux jump

Obtain the stress distribution of fully magnetized HTS bulk

K Analysis of the key failure factor thermal stress in the
magnetized process




Technische Universitat Mlnchen

® Numerical model




Model setting of magnetic field
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Model setting of Multiphysics
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® Numerical result
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Temperature evolution and distribution TI-ITI
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Temperature change during flux jump

200

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time(s)

180 -r =
-
160 ! ’\
| | 130 FEPPOOOPIe
guof ! -, k 02000 000oes
éwzo— : PO
| o ceveootooos
£ I 00000 0005 0010 0015 (0L.020 9 000 -OBtn
80- i_//"\/
[
W ] Max temperature 5 ms ® 9 ms
. 05 0.10 Tii.ll;(s) 0.20 0.25 0.30 .
Maximum temperature time evolution temperature hot pot at peak position
e
|
51 |
T - |
i : r-------------------------
e — (mm 1 I I
£ I : with the temperature attach to the peak, !
= i 1 the screen current induced by Jc reduced
i 1 immediately, resulting in the flux jump :
I 1 I
:0.0] : h------------------------l
|
|
|
1

Omm magnetic time evolution

Report




Lorentz force load

4ms A 205 5ms A156

0 0
5 0.01 Fz
.5 1
-10 -0.02
— 15 — -10 -0.03 2
- -0.04 — "
-15 -0.05 )
DA ¥ -0.05 4
A22 A 457x107 A126
2
i - 1 ‘ .
\ o 1 .
-1
29 h
« -3 -
: : Fr
| s 1 .
/| :
e 7 - i d
-8 oL ¥
-8.11
v v-1.72 w567
25

5 __a N N N N N &N N §B N § § N §B B &N N N N &N N N _§N |
......... r

Fz I I
:i'-. e, £ I I

EEER RS I the Lorentz forces Move from edge to |
- : center and suddenly penetrate into the |
e 1 center, then Slowly return to the edge |

L-----------------------I

Lorentz force{GN/m”)

)

T T T
0.00 0.05 0,10 0.15 0.20 0.25 0.30
Time(s)

Maximum Lorentz force evolution

Report




Thermal Stress distribution after fully magnetized TI'ITI
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Spatial distribution of thermal stress during quxjumpTuTI
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Spatial distribution of stress during flux jump
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Spatial distribution of electromagnetic stress during TI_ITI
flux jump
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I Electromagnetic stress is small compared
c : against thermal stress at flux jump, but
r gradually increases with time goes by

The total stress hit the tensile strength at :
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Conclusion TI-ITI
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After flux jump, the electromagnetic and thermal parameters
will change rapidly and help the bulk to be fully magnetized

After flux jump, the stress will redistribute to propagate
outward, result in local stress concentration

K The total stress in fully magnetized bulk trapped 4.8T is close
to the mechanical strength, which is the obstacle to further
improve the trapped field
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