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First Phil’s Joint:
Coupled Electromagnic-Thermal Analysis Then a Stress Passwith an LDREAD of
L orentz Forces and Temperatures

Vector Potential
Constraints




B Field and Current Density Results



}??I/ - /N
jﬁf%/;/f—
fﬁ&gf

BOLCRECEN

STEP=11
SUB =5
TIME=2

JT

MIN=723470
MAX=.101E+09

723470

.119E+08
.231E+08
.342E+08
LA54E+08
.D6eE+08
.078E+08
. 169E+08
.901E+08
.101E+0%9

BNSYS 10.04a1
FEB 25 20089
20:06:17
YWECTOR
STEP=11

SUUB =5
TIME=2

JT

ELEM=7817
MIN=723470
MAX=.133E+08

=1
v =1
o =2
+DIST=3.112
‘XF  =—-.560141
SYF  ——.152286
s7F  =.262331
7_BUFFER
EDGE

723470
___EEREYTIGE
B 5015105
B 4495108
B s96m108
B 743:108
1 . g9om+08
L1 .104E+09
B8 118E+09
Bl -0




SUB

STEP=12

=5

TIME=3

TEMP

BELCNEONN

232.
303.
314.
326.
337.
349.
360.
372.
383.
395.

034
503
8973
442
912
3ol
651
321
79

26

Thermal Results

FEB 25 2009
19:24:46




Temperature Degrees K

Average Inner Leg Temp is Supposed to be 100C or 373K
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Lorentz Forces Read in
from Electroimagnetic
Solution
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Structural Pass

Umbrella
Structure
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NoTX-C5U

Inner Leg Von Mises Stress Structural
Pass
1400
(P D) NSTX-CSU
1200
o STEP=12
é TIME=11
g °0 SEQV
i
N . 205E+0
o i ] .165E+0
L] .310E4+0
e [ .455E+0
[ ] .600E+0
200 % .784F+40
Load Step .8B88E+O
0 L1 103:+0
0 4 8 12 16 [ ] .118E+0
2 6 10 14 18 .
Lorentz Force Only - No Thermal Stress SMN =.205E+0
SMX =.132E+0




Von Mises Stress in Pascal
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Next, the Titus-Woolley-? Joint

- Jacking Ring
- Big Constant Tesion (Sort-of) Expansion L oop




Titus-Woolley-? Joint Electromagnetic-Thermal Analysis

Much of the stress in the loop appears to be aresult
of the thermal gradient.




Global Structural Modeling of the Titus-Woolley-? Joint
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Radial Compression from the Jacking Ring
Inthisrun | used 1 mm interference. Ring stress and compression aretoo large
| haverun .5mm but have not post-processed it.
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D-Wedging Effect isMinimal
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Jacking Ring Compression Helps Support Torsion

Ring height might be increased to improvetorsional carrying capacity of the extension
that connectswith the umbrella structure hub
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More“Worst” Torsional Shear Stresses
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Conclusions:

Titus-Woolley-? Joint :
e Can Develop Needed Contact Pressures

« Expansion Loop Can Absorb Central Column Vertical Motion With
Acceptable Stress

» Jacking Ring Compression Aids Torsional Shear Carrying Capacity
* No Mechanical Connections Penetratingthe TF Inner Leg
« Jacking Ring Compression Supportsin-Plane Shear Carrying Capacity

e OOP Support Lugs D Not Appear to be Needed
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