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Interfacing FLOVBD with structure analysis packages using F.SAl

5SAI FLOW-3D® Structure Analysis Interface
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Structure Analysis Package FEA Mesh Fi ’-O W-3D 1 < -
( Ex. NASTRAN / ABAQUS) FLOW-3D/Z/2H \.

Result flsgrf.dat
:l> Version 3. 0

7

Pressure Temperature Wall temperature
(Load Data)

Partner with

MSaSoftware“ p%; SIMULIA
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Supported formats

NASTRAN (Bulk Data)

SIMULA Abaqus( version 6 and above )
MSC MentatMarc 2012 (comma separated / fixed column format)
Altair HyperWorksOptiStruct
Altair HyperWorksRadioss
LS-DYNA

A
A
A
A
A
A

MSC MentatMarc Altair HyperWorksOptiStruct
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Features

A Transfer fluid pressures , temperature, and wall temperature

A FLOW-3D® & FLOW-3D®/MP support (Multi block support)

A Support forSolid / Shell FEA meshes ( can be intermixed )

A Node probe search distance

A Automatic local interpolation on element faces

A Add default value for nodes with no probe values

A Limit the probe values to a given Min/Max values of the probe output

A Runs in standalone mode ( does not redelir®W-3D® or FEA package to be
Installed on the same machine )

A Platforms: Windows 64 bit / Linux 64 bit
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Node probe search distance
Probing process when a node search distance is specified

ProbeFLOW-3D® results
at the node y,zlocatlon

ﬁ Found'?
Yes

Move the node by the S|gn
search distance value

-d

Positive valucjil Negative valug

+d

Move in the opposite
direction of the elemen

face normal

Move in the direction of
the element face normal
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Default value for probes with no probe values

A A default value for pressure or
temperature can be specified tg
assign a default value for nodes
the lie outside of thELOW-3D®
domain or for nodes that have
been probed but no values were

14

found

Mode probe search distance

Set ID

Nodes outside of
FLOW-3D® domain

—

1000

Value for nodes with no .
probe values i

l

FLOW-3D® Mesh

\ 4

FEM Mesh
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Local Interpolation

A Performed on the boundary elements faces
A Performed when one or more values are not found at nodes of a given face.
A No interpolation performed when no values were found for a given face

<+ 4

\%
Vv
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FLOW \

Transfer verification sample Analytical deflection

N U : deflection at center D: flexural
rigidity
gssure fApoRn®
U S
| @)
(@)

PGP

7

0O

/ when 3=0.3 and 4si
Analytical deflection is

Thickness: t 0 T p G

Basic condition (casel)
a=0.2[cm]

t=2.0e3[cm]
E=2.0e12[dyne/cA}
p=1.0e6[dyne/crA)

FLOW-3D® (Pressure Boundary) Z Max
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Time Frame: 2.03256e-003

1111111

Output Sot: FLOW-30 PRESSURE LORD

000
00

1
I,

Detormmd 1000000 ) Pressure Face 1 Set
Elemental Contour Pressure Face 1 Set 1
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Comparison

Analytical

Simulation

Case p[dyne/cnr] deflection results [cm]

w[cm]

FEMAP with

NX Nastran 1.0e6 1.38e3 1.38e3
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Transfer example: Hydraulics
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Transfer example: Hydraulics
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FLOW-3DP result

pressure

1.400e+005
1.400e+005

1.300e+005
1.300e+005

1.200e+005

1.200e+005

1.100e+005

1.100e+005

1.000e+005 R .
1.000e+005

FLOW-3D® Result: Pressure applied to the gates
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FLOW-3D® pressure result transferred to FEM mesh
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Structure analysis result (Displacement)

1.4094E-4
1.2528E-4
1.0962E-4

"~ 9.3961E-5

Nastran

4.6980E-5

3.1320E-5

>
4 1.5660E -5

—-
Output Set: N)>(( NASTRAN Case 1 0.0000E+0

Animate(0.000141): Total Translatig
Nodal Contour: Total Translation

Abaqus
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Transfer example: Tsunami

ILevees I
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Transfer example: Tsunami(FLOW-3D® Result)

Time frame 0.000000E+00 Time frame 0.000000E+00

FLOW-3Dr FLOW-3Dr
FLOW R Science FLOW R Sdience
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New Feature :MeshingLOW-3D® Result

Construct Finite Element Mesh (FEM)
FromFLOW-3D® result along with
generating temperature / wall tempera
/pressure loads using F.SAI



— ———

) s T
FLOW SCIENCE ™= ] OW-3D FLOW-3D/ZZW CLST
JAPAN _ —— \q-’ AABRRERIKRY IO NI 7

Structure analysis result
(Displacement)

Nastran

+7.045

05

+ ]
+0.000e+00

Abaqus
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Example:FLOW-3D® Tank sloshing simulation

Under certain amount (30%, 50%, 70%) liquid loading an
with given the initial conditions (roll, pitch, heave),
get sloshing pressure of the tank walls.

Initial tank 30%, 50%, 70%
volume (calculated separately)

Shake refcenter | 19.73,0,-20

Roll 2.22 degrees (turn radians),
cycle 9.4 s, the phase angle of 0 =
Pitch 2.69 degrees, cycle 9.83 s,
the phase angle of 0 I

heave amplitude of 3.26 meters,
cycle 9.78 s, the phase angle of 180
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FLOW-3D® Sloshing simulation

Tank + Inner structure

Tank material Steel

Young's modulus 2.06x 105MPa

Density 7850kg / m3
Inner structure All thickness 20mm

Finite element mesh (Tri,Quad) Mix
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FLOW-3D®

. 2.00000e+00:
1.71601+00:

1.43203e+005_

pressure

I 2.00000e+005
1.71601e+005
1.43203e+005

1.14804e+005. 1.14804e+005

8.64051e+004 | L= B | 8640514004
- R
5.80063¢+004 | 5.80063¢+004
2.96076e+004, | . ' 2.96076e+004
N
= —

FLOW-3D" FLOW-3D’
FLOW R\ Science FLOW R\ Sdence
JAPAN JAPAN
pressure pressure
I 2.00000e+005 ¥ 4 l 2.00000e+005

1.71601e+005 1.71601e+005

1.43203e+005
1.14804e+005
8.64051e+004
5.80063e+004

1.43203e+005
1.14804e+005
8.64051e+004
5.80063e+004

2.96076e+004 2.96076e+004

FLOW-3D'

FLOW-3D
FLOW R Sdience FLOW R Sdence

JAPAN JAPAN
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‘Example of mappin§LOW-3D® result on a Nastran shell me
(mixed elements )

MSC NASTRAN FLOW-3D®

| ESAL ]

Pressure
(Load Data)
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FLOW-3D® pressure mapped on a Nastran mesh

pressure
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FLOW-3D® pressure mapped on a Nastran mesh

FLOW-3D

——= F] OW-3D FLOW-3D/ZZW CE

Science
JAPAN

FLOW

217097,

173673, |

159199,

130249,

115775,

101300.
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Constraint condition
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sanid S DT R At

DAINICHI Machine and Engineering Co., Ltd.

Displacement contour
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New Feature :MeshingLOW-3D® Result

Construct Finite Element Mesh (FEM)
FromFLOW-3D® result along with

generating temperature / wall temperature
/pressure loads using F.SAIl
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New Feature :MeshingLOW-3D® Result

FLOW-3D® wall temperature

FLOW-3D® wall temperature

FLOW-3D® fluid temperature
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New Feature :MeshingLOW-3D® Result
Structure Analysis Result

Contour : Von Mises Stress

1.4E+9

1.05E+9

699930553,

) s
vn-'rn‘r‘mlir;m ;gr 350019330

99107,

AT
Au\i'ﬁ'“ﬁ D

AR

1.4E+9

1.05E+9

699939553,

V2 P P P P
S 3 s

350019330.

99107.
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Transfer example: 3D Printing

Casel (d=20¢gm)

Time = 0.000000

Temperature_Selected (deg-K)

2.000e+003
1.573e+003
1.147e+003
7.198e+002
2.930e+002
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Transfer example: 3D Printing

FEM Mesh FLOW-3D

Result fileflsgrf)
Bead area used

Yeoal?
O

Pressure / Temperature Data
(Load Data)

Supported Packages
NX Nastran
MSC Nastran
MSC MARC
ABAQUS
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Transfer example: 3D Printing

Time Frame: 0.00040

FLOW-3D

FEM Mesh Generated Result File flsgrf.dat

by New F.SAI
development

1593
1268,
43
513

293

FEM mesh +
Temperature Load

QuiputSet femp
Nodal Cortour. Temp IxdlZiblg 1010
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Thermal Stress Result

i R e e =
VixNASTRAN | =
SIEMENS ‘ ‘ = ' .0
i e e T et ,:\
1.0e7
[dyne/cnd]

. MSCNastran I r

MSC A Software

MSC A Software

: e e &5 ﬁ
1.0e7 ----

[dyne/cnd]
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Thermal Stress Result

5 o el _‘wmc,—w:—, A "f 7

e m 00 -

\ ‘ MSC Nastran ‘

MSC A Software’

MSC
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Transfer example: Casting



