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Application of Artificial Intelligence to Inverse Problems. By
Genki Yagawa, Shinobu Yoshimura, and Yoshihiko Mochizuki
(Department of Nuclear Engineering, Faculty of Engineering,
University of Tokyo).
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Bl1 “Stress_ FEM” *+ 72 = 7 } DAR
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i {ZD_mesh }

- data stream

(Stress_FEM
(input
(material ("material.data" file) (elstic)
() notready )
(b.c. ("b.c.data" file) (elstic)
() notready)
(mesh ("mesh.data” file) (2D)
() notready )
(thermal ("thermal.data” file) (elstic)
() notready))
(output
(stress_FEM.out ("out.data” file) (elstic)))
(function
( "..f77/elastic/thelstic”
(material b.c. mesh thermal)
shell_mode))
(group_level 10))

B2 “Swess_ FEM” #7227+ (Y x +%RB)
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heat_FEM : an object that performs 2D heat conduction
analysis using a FEM code

stress_FEM : anobject that performs 2D stress analysis
with thermal effects using a FEM code

2D_mesh . anobject that generates 2D FEM mesh

3D_mesh : an object that generates 3D FEM mesh

mp_eval : anobject that evaluates whether the highest

iperature value ds the melting point

ys_eval * an object that evaluates whether the highest
equivalent stress value exceeds the yield stress

bc_prm : an object that prod shape parameters and
boundary conditions

mat_dbase : an object that manages the database of material

R properties
heat_ifile : an object that creates an input data file for

stress_itile_bc

stress_ifile_temp -

heat_FEM object

. an object that creates an input daia file on

boundary conditions for stress_FEM object

an object that creates an input data file on
temperature values for stress_FEM object
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Rule1
IF Maximum Temperature T
> Melting Point Tm
Then W—-W - AW(T/Tm)
R-=R + AR(T/Tm)
Bule 2
IF Maximum G > Yield Stress o,
and Tensile Stress is dominant
Then W W+ AW (G /0ys)
Buled
IF Maximum G > Yield Stress oys
and Compressive Stress is dominant
Then W-W - AW (T /0y, )

R—==R + AR(G /0y )

AW, AR ( > 0) : unit steps for design modification
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1XhALEFKEY: — Small
Bfr A5 ., 7 AW, AR B LT3,
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XLy TRH
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Small Medium Large ———emeeeeeeeend  Smiall Medium  Large

f Large DRB X (fi1_L)
Medium o & & (fit_M)

P value_S vaiue_M value_L

AWAR= fit_M xvalue_M + fit_L x value_ L
fit_M «+ fit_L
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LT Y XA
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IET/PE —  Small
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R1 : IF P is Large. THEN AW and AR are Large.

R2:IF P is Medium, THEN AW and AR are

Medium.

R3 : IF P is Small, THEN AW and AR are Small.
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ChannelO
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1 AHF 2R 2ATHMEFR—EET L

&1 SUS304 WkfEZR
(& “mat_dbase” 7Y = 7 })

Value Unit
-_Thermal .o
Conductivity 16.338 J/(m-secK)
Heat .
Capacity 5124 J/ (KgK)

Mass Density 797x10° | Kg/md

xﬁﬂﬁi& 1.87x10° MPa
Rana s | ot

Gnear Expansion| 1722x10% | 1/k
‘é{?é“ss 150.53 MPa
ﬁfﬁ?g 15x10° K
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