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Structural Analysis Functions Supported in FrontISTR

Function Supported contents

Elastic/Hyper-elasticity/Thermal-
Material |Elastic-Plastic/Visco-Elastic/Creep,
Combined hardening rule

Total Lagrangian.” Updated

Static Geometry Lagrangian

Augmented Lagrangian/Lagrangian
Boundary |multiplier method, Finite slip contact,
Friction

Dynamic |Linear/Nonlinear, Explicit/Implicit

Eigen

| Lanczos method ( considering differential stiffness )
value

Heat |Steady/ Non-steady (implicit), Nonlinear




DynamicsiRollingi€ontactiAnalysisibetweeniRailjandiWheel

Normal streéss on contact surfaces




Thermal-Elastic-Plastic Analysis of Welding Residual
Stress Joint research with IHI

Residual stress
induced by plastic
deformation

Heat source
transfer along
a welding line




Cupping press simulation / Elasto-plasticity and
friction on contact faces

disp Magntuce

disp Magnituds
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A punch is plugged into a blank, which is placed between a die and a blank
holder. The blank is formed into a cylinder shape as the punch is plugged.






Friction of power transmission belt

V belt
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Joint research with
Mitsuboshi Belt

. , g
e s wum v




Eigen mode analysis under Joint research with Toshiba
centrifugal force

model 0.277E+03 mode2 0.466E+03



Joint research with Fujitsu

Structural integrity analysis of electrical devices

BGA package

l

Contact area

Mises stress



courtesy of ASTOM

Structural integrity analysis of
electrical devices

Contact force analysis of brake disk
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Large Strain Analysis of Rubber with Fillers
Joint research with Bridgestone

HPCI program for industrial use on K



Joint research with Fujitsu

Model for Warp of PCB

~ e
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2542/ model C

___________

=

-Temperature condition : 25C > 240°C

cross section
-Type of mesh : 3D solid ( hexahedra ) '

Model size

(10 layer PCB)

circuit layer

Material constants ( for linear analysis )

mesh size nodes Elements Young" s | Poisson’ s| CTE

(um) modulus (MPa) ratio (1/C)
model A 500 136,880 124,714 DI 4639 0.49 1.47E-05
model B 100 3,272,252 | 3,046,839 | |Paste 4600 0.343 2.77E-05
model C 30 41,044,244 | 38,689,706 Cu 65457 0.343 1.63E-05

DI : dielectric (resin)




[model A: 0.1M elem.] [model B : 3M elem. ] [model C : 40M _elem.]

mesh size = 500um mesh size = [00um

coarse |




@ Results of linear analysis : displacements in z-direction
[model A: 0.1M elem.] [model B : 3M elem. ] _[Imodel C: 4OM elem.]
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Z-disp. ) Z-disp.
plus : 0.00896 mm plus : 0.00782 mm plus : 0.00655 mm
minus : -0.0119 mm minus : -0.00251 mm minus : -0.00493 mm

[model C)
> CPU time : 3.69 h ( 1,024PEs of FX10@UT )
> CGitrs. : 0.4 M iterations



~ Material non-linear analysis

- Temperature dependent material properties

- Temperature : 25°C=245°C

- Viscoelasticity for DI -Simulation time :600sec
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DI 20519 0.3 &2 = 60000
N < OE-05 = &
ook, . XN 0.343 2.77E°05 I!EF i$$ i 0E-05 f _,_:j::;
CU 1 63E_04 —o— Paste
)\ 30000 0E-05 C
| MRS Prony (R 8 ¥ 20000 s | M
#MEA g k t —————e bE+00
DI 4.08E-02 0 1.02E-11 ’ 0 100 200 300 0 100 200 300
FhaE PR WLF RE(C) BECC)
# 0 c1 c2
Hﬁ% 19 50 58 620 Young’ s modulus of Cu and Paste CTE of DT

[model B : 3M elem. ]
[non-linear analysis]

Z-disp.
plus
minus

0.01854 mm
: -0.00440 mm

[model C : 40M elem.]
[non-linear analysis] [linear analysis]
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