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: [T¥PE] Element type number H 2 MASS 21 @
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[ESYS] Element coordinate sys { )
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[HROPT] Solution method [Full
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1) Ansys Main Menu > General Postproc > Fatigue > Calculate Fatig ...
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r i Calculate Fatigue
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Ansys Main Menu > General Postproc > Fatigue > Write F atigue Data
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SET COMMAND GOT LOAD STEP= 2
TIME-FREQUENCY~ 2 _0080

TITLE=

STORE FATIGUE STRESSES FOR NODE

{EVENT 1 HAS 1508080 CYCLES,
4 LABEL =

LOCATION 1 NODE 2
EUENT /LOADS 1 1
PRODUCE ALTERNATING SI (SALT) =
CYCLES USED-ALLOWED = 15e6e88.

leunyrative ratrcue usage -

FATIGUE PROPERTIES STARTING AT POSITION 33
- 2800E +A9 -2600E+089 -240BE+09

-2200E+@9 -2180E+@9
FATIGUE PROPERTIES STARTING AT POSITION 39
~202BE+29 -2000E+89
LOGCATION 1 1S NODE 2
STRESS CONC. FACTORS (B.¥.Z) = 2.008 2.800
LABEL =
STORE FATIGUE STRESSES FOR NODE 2 EUENT 1 LOAD 1

USE NEXT SUBSTEP ON RESULT FILE POR LOAD CASE @

SUBSTEP= i

2 EUENT 1 LOAD 2
SCALE FACTOR = 1.0800

. POST1 FATIGUE CALCULATION s

AND 1 2
-48831E+89 WITH TEMP

- - PBO
-3364E+05 ~ PARTIAL USAGE =

44.58338
...... e Ao

CUMULATIVE ITERATION=

:d..:.fox.&f)

-2050E+09

1.600

]
44.58338
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Temperature K ‘ Enthalpy
0 1.44 0
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These analysis results...

Become loads on this type of
analysis...

Temperatures from a thermal or
FLOTRAN analysis [TEMP]

Body force loads (temperatures) on
any non-thermal analysis

Forces from a siclic, harmonic, or
transient magnetic analysis [FORC]

Force loads on a structural analysis or
FLOTRAN analysis

Forces from an electrostatic analysis
[FORC]

Force loads on a structural analysis

Joule heating from a magnetic analysis
[HGEN]

Body force element ¢heat generation)
loads onto a thermal or FLOTRAN
analysis

Source current density from a current
conduction analysis {JS]

Body force element {current density)
loads on a magnetic field analysis

Pressures from a FLOTRAN analysis
[PRES]

Surface (pressure) loads onto a
structural analysis (solids and shel!
elements)

Reaction loads from any analysis
[REAC]

Force loads on any analysis

Heat fluxes from a FLOTRAN analysis
[HFLU]

Surface (heat flux) loads on elements
in a thermal analysis

FLOTRAN calculated film coefficient
and associated ambient temperature
[HFLM]

Surface (film coefficients and bulk
temperature) loads on elements in a
thermal analysis

1- Coupled Field Analysis
2- Piezoelectric
3- Sequential Method ( Indirect Coupled Field )
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2- Coupled Field Elements
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1- Thermoelastic Analysis ( Indirect Coupled Field )
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TIME=1
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PowerGraphics
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Element Name Description

SOLIDS Caoupled-field brick
PLANE13 Coupled-field quadrilateral
FLUID?29 Acoustic guadrilateral
FLUID30 Acoustic brick

CONTACA48 2-D point to surface contact
CONTAC4S 3-D point to surface contact
SOLID62 3-D magneto-structural
FLUIDEBB Thermal-flow pipe
PLAMNESBY Thermal-electric quadrilateral
LINKES Thermal-electric line
SOLIDBY Thermal-electric brick
SOLiDas Coupled-field tetrahedron
CIRCU124 General circuit

SHELL.157 Thermal-electric sheill
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I- Direct Coupled Field Analysis 3- Matrix Coupling
2- Coupled Field Elements 4- Load Vector Coupling
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Type of Analysis
Thermal-structural

Magneto-structural
Electro-magnstic
Electro-magnetic-thermal-structural
Electro-magnetic-thermal

Coupling Method

Load vector {and malrix, if
contact elements are used)

Load vector
Matrix

Load vector
Load vector

Piezoelectric Matrix
Thermal-pressure Matrix and load vector
Velocity-thermal-pressure Matrix
Pressure-structural {acoustic) Matrix

Thermal-electric
Magnetic-thermal
Electromagnetic-circuit

Load vector
Load vector
Matrix
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Stigeoaral 2-D Line

Swucorsl 2-D Beam

Sorurtural Mass

HASS2

1 node 3-D) space
DOF: UX, UY, UL
AOTX, ROTY. ROTZ

Spar Elastic Beam
LINK1Y BEAM3
2 hodes 2-D space 2 nodes 2-0 space
COF: UX, UY DOF: UX, UY, ROTZ

Plastic Beam

~

BEAM23
2 nodes 2.0 spsse
DOF: WX, UY, ROTZ

Offset Tapered

Unsymonetric Beam

~

BEAMS4
2 nodes 2-D spaoe
DOF: UX, UY, ROTZ

Souctural 3D Beam

Stuctaral 3-B Line

Thin-Walled Beam

ROTX, ROTY, ROTZ

ROTX, ROTY, ROTZ

spar Tension-Only Spar Linear Actuatar Hastic Beam
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DOF: X, UY, UZ DOF: UX, WY, UZ DOF: UX, Uy, UZ DOF: UX, UY, UZ, OOF: UX, UY, Uz,
ROTX, ROTY, ROTZ ROTX, ROTY, ROTZ
Stucaral Fipe
Offset Tapered Hastic Straight Pipe Hastic Pipe Tee Curved Pipe (Elbow) || Plastic Straight Fipe
Unsymmetric Beam
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2 nodes 3-D spase 2 nodes 3-D space 4 nodes 3-D space 2 nodes 3-D space 2 nodes 3-D space
COF: UX, UY, UL COF: WX, UY, UL OOF: UX, UY, UZ, DOF: VX, UY, UL DOF: UX, UY, UZ,
ROTX, ROTY, ROTZ ROTX, ROTY, ROTZ ROTX, ROTY, ROTZ
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Immersed Pipe Plastic Curved Pipe Triangular §elid Axisymmetric Structwral §elid
Harmenic Struct. 8clid
PIPESY PIPEED PLANE2 PLANE2S PLANE 42
2 nodes 3-D space 2 nodes 3-D space 6 nodes 2-D space 4 nodes 2-D space 4 nodes 2-O space
DOF: UX, UY, UZ, 0OF: UX, VY, UZ DOF: UX, UY DOF: UX, VY, UZ DOF: UX, UY
ROTX, ROTY, ROTZ ROTX, ROTY, ROTZ
Axisymmetcic
Structural §olid Harmonic Struct. Structural Solid Triangular Selid structural Solid
Sulid p-Eement p-Element
<
'!
PLANE $2 FLANESS PLANE143 PLANE14S SOLID4S
8 nodes 2-D space 8 nodes 2-0 space 8 nodes 2-D space § nodes 2-D space 8 nodes $-D space
DOF: UX, VY DOF: UX, UY, UZ DOF: VX, UY DOF: UX, Uy DOF: UX, UY, UZ
Layered Selid Anisotropic §olid Reinfurced Solid Solid with Rotations Sclid -with R etations
A A,
E 4 E
&
S01104¢ SOLIDE4 SOLIDES soLIDT2 SOLIDT3
8 nodes 3-D space 8 nodes 3-D space 8 nodes 3-D space 4 nodes 3-D space 3 nodes 3-D space
DCOF: UX, WY, UZ DOF: UX, UY, UZ DOF: UX, VY, UZ DOF: WX, UY, UZ, DOF: UX, UY, VL
ROTX, ROTY, ROTZ ROTX, ROTY, ROTZ
Souctsral 2-D Shell
Tetrahedral Selid Sorustural Sid Tetrahedral Said || Plastic Axisymumetric
p-Eement Shell with Tersion
A}
soLD2 SOLIDIS SOUDI 41 SouD 4 LS
10 nodes 3-O space 20 nodes 3-D space 20 nodes 3-D space 10 nodes 3-D space m;': EGX 'Uvs':)“e
DOF: UX, WY, UZ DOF: UX, UY, UZ DOF: LY, Uy, UZ DOF: UX, LY, UZ HdTZ » Y, VZ
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Strucesral 3-D Shdl

SHELLET
2 nodes 2-|

ROTZ

Axisymmetric
Harmeonic Struct. Shell

DOF: UX, UY, UZ

SHELL28
D space

SheadTwist Panel

4 nodes 3-D space
COF: UX, UY, UZor
ROTX, ROTY, ROTZ

SHELL41

Membrane Shell

4 nodes 3-0) space
DOF: UX, Wy, UZ

Shell

SHELL®

Plastic Large Strain

4 nodes 3-D space
DOF: UX, UY, VZ,
ROTX, ROTY, ROTZ

Elastic hell

SHELLEZ

ROTX, ROTY,
ROTZ

4 nodes 3-D space
DOF: UX, UY, UZ,

Shelt

SHELL31

ROTX, RQTY,

16=Layer Structueal

8 nodes 3~ space
DOF: UX, VY, UL

ROTZ
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DOF: UX, UY, VZ
RQTX, ROTY, ROTZ

Structural Shelt 160-Layer Structweal | Plastic Shell
Shell
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DOF: U, Uy, Uz,
ROTX, ROTY, ROTZ

4 nodes 3-D spac
OOF: UX, UY, Uz,

ROTX, ROTY, ROTZ

Structwral Shell
p-Element

SHELL150
8 nodes  3-D space
COF: UX, UY, UZ,

&

Explicit Dynamics

ROTX, ROYY, ROTZ

Finite Strain Shell

SHELLt8?

4 nodes 3-0 space

Explict Spar

LINKTES

8 nodes 3-D space

Explicit Beam

~

BEAM161
3 nodes 3-0 space

Thin Structwral Shell

SHELL1E3

ftructural §did

SOLIDI64

4 nodes 3-D space 8 nodes 3-D space
ooF. 0%, WY, DOF: UK, WY, UZ DOF: UK, UY, UZ, DOF: UX, WY, UZ, DOF: UX, UY, UZ,
Ny TX, TY ¥X, VY, VI, ROTX, ROTY, ROTZ ROTX, ROTY, ROTZ VX, VY, VZ
ROTX, ROTY, ROTZ {1 o’ av, a7 X, WY, VT, AX, Y, 62 || VX, VY VZ aX, 8% ez| | A, A, Az
Hyperdastic Solid

Explicit Spring- Exphict Structwral Explicit Link Hyperelastic Mired Hyperelastic Mixed
Damper Mass U-P Solid U-P §alid
. —
COMBIT63 MASST66 ”;"“” 5 HYPERSS HVPEPSS -

2 “°f’” 3-0 space 1 node 3.0 space u;w'def]:'uys'ﬁ;e 4 nodes 2-D space 8 nodes 3-D space
DOF: UX, WY, UZ, DOF: UX, WY, UZ F: UL WY, DOF: UK, LY, UZ DOF: UX, UY, UZ
ROTX, ROTY, ROTZ WX, ¥Y, YL VX, ¥Y, YL

¥X, ¥Y, VZ, AX, AY, AZ| AX, 8, AL AX, &Y, AZ
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Visco Solid
Hyperelastic Mived ||° Hyperelastic Selid Hyperdastic Solid Hyperdastic Mixed Yiscoelastic Solid
U-P §dlid U-p §olid
HYPER14 HYPERS4 HYPERSE HYPER158 VISCO8§
8 nodes 2-D space 8 nodes 2-D space 8 nodes 3-D space 10 nodes 3-D space 8 nodes 2-D space
DOF: UX, VY, UZ DOF: UX, UY, VI DOF: UX, UY, UZ DOF: WX, UY, UZ COF: UX, UY
Theewal Point
Viscoelastic Selid Large Strain §olid Large Strain Solid Large $train Solid Tharmal Mass
oA
vISC0s9 VISCO106 VISCO107 VISCO108 HASSTH
20 nodes 3-D space 4 nodes 2-D space 8 nodes 3-D space 8 nodes 2-D space 1 node 3-D space
DOF: UX, WY, UZ DOF: UX, UY, UZ DOF: UX, UY, UZ DOF: UX, UY, UZ DOF: TEMP
Thermal Line Theswal 2-D Selid
Radiation Link Conduction Bxe Conduction Bar Convection Link Triangular Thermal
Salid
/‘ / ’
{ -~ 4
LINK31 LINK32 LINK33 LINK34 PLANE3S
2 nodes 3-D space 2 nodes 2-D space 2 nodes 3-D space 2 nodes 3-D space 6 nodes 2-D space
DOF: TEMP DOF: TEMP DOF; TEMP DOF: TEMP DOF: TEMP
Axisymmetric Axisymmetric Therwl 3-8 Solid
Harmonic Thermal Harmenic Thermal
Thermal §olid Solid Thermal §elid Solid Thermal §olid
!
PLANESS PLANETS PLANETT PLANRE?S So1ID?0
4 nodes 2-D space 4 nodes 2-D space 8 nodes 2-D space 8 nodes 2-D 8 nodes 3-D space
OOF: TEMP DOF: TEMP DOF: TEMP space DOF: TEMP
COF: TEMP
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Therwa! Shell Flaid
Tetrahedral Thermal Solid Thirmal Shell Acoustic Fluid Avoustic Fluid
Thermal Selid
soLiney $OLID30 SHELLS? FLUID?S ALUID3N
10 nodes 3-D space 20 nodes 3-D space 4 nodes 3-D space 4 nodes 2-D space 8 nodes 3-D space
OOF: TEMP DOF: TEMP COF: TEMP "DOF: UX, UY, PRES DOF: UX, Uy, UZ,
PRES
Axisymmetric
Dynamic Flwid Thermal-Fluid Pipe Contained Fuwid Contained Fhdd Harmonic Contained
Coupling Fd
& -~
N
FLND3E FLUID®ES FLUTDTS FLUIDSC FLUIDST
2 nodes 3-D space 2 hodes 3-D space 4 nodés 2-D) spase 8 nodes 3-D space 4 nodes 2-D space
OGF: UX, UY, uZ DOF. PRES, TEMP OOF: UX, Wy 0OF: UX, Uy, Uz COF: VX, Uy, vz
Thermat Electric
Aconstic Fluid Acoustic Fluid FLOTRAN CFE FLOTRAN CFD Thermal- Flectric
Fluid - Thevmal Fluid - Thermal Solid
<] 7
AN \ / >
v s el
v s 117
W
Lubi41 FLUIDT 42
PLANES?
FI.ZUIDI 23 FLUIDI 30 . 4 nodes 2-D space 8 nodes 3-D space + nodes 2-D spase
nojieﬁ 2-D space 4 hodes 3-D spacé DOF: VX, ¥Y, vZ, DOF: ¥X, ¥Y, VZ PRES DOF: TENP, YOLT
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