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OK | Cancell Help |
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/\ ANSYS Multiphysics Utility Menu =B8] %

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls  Help |

Dlza a8 8 & 2| E EIE
Toolbar @
[Py Ny NI Iy | =
Main Menu €] | [ — 2

& Prefi (=] —
P:gp?::-eggsessor _ [3-]
2 Solution e =

¢ pick i Unpick

Analysis Type
= Define Loads

Settings ¥ single (" Box
=l Aﬂpl'}' r Polygon {~ Circle
= Structural € Loop

Displacement
B Force/Moment
A 0n Keypoints

On Nodes| .\
& On Node Components 1

From Reactions
From Mag Analy
Pressure -
Temperature

Inertia I
Pretnsn Sectn |
Gen Plane Strain T—

Other m
Field Surface Intr oK

Field Volume Intr S | Cancel |
Initial Condit'n
Load Vector
Functions
Delete
Operate

Count

Manimmim

Minimmam

&gy

Node Mo. =

% List of Items

f" Min, Max, Inc

Pick A1l | Help |

-

[plel=ls[2|olols]ololalalalalajlele &

|[F] Pick or enter nodes for force/moment loading | mat=1 | type=1 | real=1 | csys=0 | secn
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Apply as

If Constant value then:
VALUE Force/moment value

OK

|

[F1 Apply Force/Moment on Nodes
Lab Direction of force/mom

Apply |

-
-

FY -

|Cﬂn5tant value

| >| 1000114 |

Cancel | Help

[

\id

Force (kg)

6000

4000

2000

-2000

-4000

-6000

&

/

/

A /\
/N / \ /

VAR
1%

o/ w
\/

Time (sec)
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Yy

Main Menu

®|

Main Menu

®|

A g oaalie ey i pas
Main Menu @]

Preferences
Preprocessor
= Solution
Analysis Type
Define Loads
= Load Step Opts
Qutput Ctris
Other
Stop Solution
Reset Options
Read LS File
Write LS File
SE Management (CMS)
Results Tracking
Solve
Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics
B Unabridged Menu
General Postproc
TimeHist Postpro
ROM Tool
Radiation Opt
Session Editor
Finish

B

Preferences
Preprocessor
= Solution

Analysis Type

Define Loads

B Load Step Opts
Output Ctris
Time/Frequenc @

Nonlinear
ExpansionPass
Other
Reset Options
Read LS File
Write LS File
Physics
oE Management (CMS)
Results Tracking
Solve
Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics
Abridged Menu
(General Postproc
TimeHist Postpro
ROM Tool
Radiation Opt
Session Editor

-

Preferences 1=
Preprocessor
= Solution
Analysis Type
Define Loads
= Load Step Opts
Qutput Ctris
= Time/Frequenc

Time - Time Step
— ime and Substeps

]

Monlinear
ExpansionPass
Other
Reset Options
Read LS File
Write LS File
Physics
SE Management (CMS)
Results Tracking
Solve
Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics
Abridged Menu
General Postproc
TimeHist Postpro
ROM Tool E
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Xy 50 )0 28 L O g

-
n Time and Substep Options . —— -

|
5 |
-—

Time and Substep Options
[TIME] Time at end of load step | 1
[NSUBST] Number of substeps 1 < I

[KBC] Stepped orramped b.c.

D

Ramped
Stepped

-

[AUTOTS] Automatic time stepping
~ ON

 OFF
# Prog Chosen
[NSUBSTI] Maximum no. of substeps

Minimum no. of substeps |:|

Use previous step size? v Yes

[TSRES] Time step reset based on specific time points
Time points from :
# No reset

" Existing array
" New array

Note: TSRES command is valid for thermal elements. thermal-electric
elements. thermal surface effect elements and FLUID116.
or any combination thereof.

OK Cancel

Help
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[ I\ ANSYS Multiphysics Utility Menu (=[] = ]
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls  Help ‘
Dj=as el & 27 H - &=
Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH| -
Main Menu @ | 1+ @
Preferences 1= =
Preprocessar ﬂl 3J
= Solution &) | B

Analysis Type E—
Define Loads EI
B Load Step Opts &
QOutput Citrls —I
2 Time/Frequenc m— _|®
B Time - Time Step \ Write Load Step Fi -\ he & |
Opmsaind Substeps ILSWRITE] Write Load Step File (Jobnarnk.Sn) =1
ExpansionPass LSNUM Load step file number n 1 =
Other —I
Reset Options |
Read LS File OK Apply | Cancel | Help | =
rite LS File] _I
Physics o |
SE Management (CMS)
Results Tracking 3'
Solve =L
Manual Rezoning —I
Multi-field Set Up i |
ADAMS Connection | @) |
Diagnostics —
Abridged Menu m
General Postproc & |
TimeHist Postpro . .
- IF=l
| Pick a menu item or enter a command (SOLUTION) | mat=1 | type=1 | real=1 | csys=0 | secn
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Load Step time (sec) Force (kg) NSUBST
1 1 1000 1
2 4 -2000 2
3 9 3000 4
4 15.5 -3500 10
5 23 4000 10
6 315 -4500 10
7 41 5000 10

w‘ ol 00)5—‘ ﬁ) Jj‘-\" ).) Lg)‘df)l.: Lgl.e(l.:ls ).:Lm Lg‘)" LcoSUbStep Q‘JJU
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I\ ANSYS Multiphysics Utility Menu (=] = |

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls  Help |

Dz aals sl 2= El

i)
=

Toolbar @
SAVE_DB| RESUM_DB| QUIT| POWRGRPH| -
Main Menu @ I\ Controls for Database and Results File Writing o 2
Preferences ~|]| TOUTRES] Controls for Database and Results FiIe_Writinu Iﬁ
Preprocessor ltem Item to be controlled All items j

= Solution FREQ File wiite frequency :1

Analysis Type
Define Loads " Reset
= Load Step Opts  None
B Qutput Ctrls

Solu Printout

At time points

Grph Solu Track " Last substep
g YE DBIResuIts Filgl P
e Show Status SeEELIEET

Incl Mass Summry  Every Nth substp
Integration Pt Value of N

Time/Frequenc ) I:l

Nonlinear (Use neqative N for equally spaced data)

ExpansionPass

Other —

Reset Options Cname C-::-_mnonent nam?- _ _ | All entities j

Read LS File - for which above setting is to be applied

Write LS File

Physics
SE Management (CMS) M Apply Ml ﬂl

Resuits Tracking
Solve

Manual Rezoning
Multi-field Set Up
ADAMS Connection

-

slefo|e[tlofolo]olofalalalafellale

| Pick a menu item or enter a command (SOLUTION) mat=1 | type=1 real=1 | csys=0 | secn
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( ﬂ ANSYS Multiphysics Utility Menu | = | = = |1
File Select List Plot PlotCirls WorkPlane Parameters Macro MenuCtrls  Help |
D88z 2 H | &
Toolbar ®|
SAVE_DB| RESUM_DB| QuIT| POWRGRPH| -
Main Menu . 1 j )
Preferences —

I ve o e =) | elf-
5 ‘ﬂggsis Tvpe ILSSOLVE] Solve by Readina Data from Loag Step (LS) Files 8] "]
Define Loads LSMIN Starting LS file number 6 |
E?]ad_ Step Opts LSMAX Ending LS file number (9 |
sics
SE?Managemenl (CMS) LSINC File number increment El
Results Tracking
]\ = Solve El
Current LS OK | Cancel | Help | & |
9y From LS Files i |
Manual Rezoning
l Multi-field Set Up |
ADAMS Connection Q |
Diagnostics

i Abridged Menu by |

L General Postproc

‘|| @ TimeHist Postpro ﬂl
ROM Toaol =
Radiation Opt _l
Session Editor ‘_ﬁ’l
Finish @p |

E
¢
|
| Pick a menu item or enter a command (SOLUTION) | mat=1 | type=1 | real=1 | csys=0 | secn
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Time = 40.4615

F CRIT

1) INF

Absolute Conwvergence Norm
[l T R R R R I T
N
=]

107 127 147 1E7 187 207
117 137 157 17T 157

Cumlative Iteration Number
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ovw Julowi sy Load Step J s
L—ol5 ouis ools Lioles Caw b oS olsesl |, Results Summary a8 5 ool ) (wyol 85l 9l ooy Julos e Load Step ase asgi ielas aSul olp (ks 80 LG 51 e
Sl oads Jud=s o Load Step aea ol pls .ol oo ploil Judow adlh BV lej U ogds o oaud a5 jshilen .aas o plis | oo Juls (Sub Step) slol55, 5 (LOad Step)

N SETUST Command ~ B R ==

File

I

xxxxx  INDEX OF DATA SETS ON RESULTS FILE socexx
SET TIME/FREQ  LOAD STEP  SUBSTEP CUMULATIUE

1 1.9988 1 1 2
2 2.9980 2 1 4
3 3.9980 2 2 5
1 1.9998 2 3 6
5 5.99A8 3 1 8
6 6.9900 3 2 9
7 ?7.5888 3 3 18
8 9.9998 3 1 11
9 10.508 4 1 13
18 12.000 4 2 14
11 14.258 4 3 15
12 15.500 4 4 17
13 16.750 5 1 19
14 18.000 5 2 20
15 19.875 5 3 21
16 21.438 5 1 22
1?7 23.000 5 5 27
18 241562 6 1 29
19 26.125 6 2 38

| 28 28469 6 3 31
21 29.984 6 4 40
22 3@.742 6 5 51
23 38.837 6 6 5
24 31p.884 6 7 84
25 39.932 6 8 86
26 31.883 6 9 88
27 31.189 6 18 93
28 31.216 6 11 97
29 31.376 6 12 102
38 31.500 6 13 187
31 31.624 v 1 108
32 31.749 ? 2 109
33 31.935 ? 3 110
34 32.21% ? 1 111
35 32.634 ? 5 112
36 33.264 ? 6 113
37 34.208 ? ? 114
38 35.624 ? 8 115
39 37.748 ? 9 116
48 39.374 ? 10 123
41 390577 ? 11 149
42 39781 ? 12 153
43  a9.886 ? 13 159
44 49.238 ? 14 1721
45 48.390 ? 15 127 |
46  48.619 ? 16 183
47  4n. 889 ? 17 188
48 41.000 ? 18 194
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[\ ANSYS Multiphysics Utility Menu (=[E] = ]
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls  Help |
El El El @l ﬁl il rlA Time History Variables - Milerst p l E_@Llwé
= File Help /\ Add Time-History Variable 5 |
B| RESUM Da_;b Hx S & Il [None ~ Resultitem

- Variable List Favorites = 1
LN ET Name Element  |Node Nodal Solution
Preferences > g2 Element Solution
Preprocessar 4 Stress
5 N
I\ Solution Elastic Strain
\ General Postproc Plastic Strain
‘=)0 Z=0TimeHist Postpro ol X -
/ Variable Viewe’/ (T:;EEF Sltgt“".
—l / Settings . ermal Strain
Stﬂre Data Calculator Energ?
Define Variables @& Structural Forces
Read LSDYNA Data || | = § X_Component of force
List Variables - BY-Component of force)
List Extremes i 7Z-Component of force =~
Graph Variables ( ) I 2| |
Math Operations
Table Operations MIN ~ CONJ e”x B :
Result tem Properties
Smooth Data MAX a+ib LN Il
Generate Spectrm Variable Name ||:y 7
Reset Postproc RCL =
ROM Tool The force results are the |lola| forces |
Radiation Opt STO LOG | Shell Results
Session Editor
Finish INS MEM SQRT Result is taken from the |t0p j
ABS ATAN X2 |
INT1 IMAG ak | Apply Cancel | Help |
INV DERIV | REAL
Pick a menu item or enter a v
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/\ ANSYS Multiphysics Utility Menu SNEIREE)
Eile Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls  Help
Dizlusla e e H o=@
Toolbar ®|
SAVE DB RESUM_DB| QUIT| POWRGRPH| =
Main Menu ®@)| . 1~ @
Preferences Hement i | -
Preprocessor ey 2 @ 3J
Solution & pick " Unpick &l_ma
General Postproc
ERTimeHist Postpro & zingle {0 Box ﬁl
Variable Viewer O Polygon ¢~ cirele & |
Settings 3 Dooy
Store Data ﬂl
Define Variables Count = o |
Read LSDYNA Data Maximum = 1 =
List Variables Minimm = 1 ﬂl
List Extremes Zlem No. = 13254 I _|@
Graph Variables
Math Operations % List of Items
Table Operations o} |
Smooth Data " Min, Max, Inc
Generate Spectrm ﬁl
Reset Postproc I
ROM Tool ﬂl
Radiation Opt |
Session Editor e I Apply | |
Finish | | ©
Reset Cancel 5
m |
Pick All | Help | -
m
g
I L o |
| Element | mat=1 | type=1 | real=1 | csys=0 | secn
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[\ Time History Variables - Afilest I — =
File Help
HXEE s ENone oS8 Real E
Variable List @®|
Name |[Element  [Node |Result tem [Minimum [Maximum | -
TIME Time 1 41 '
FY 2 1254 628 Y-Component of force -195 457 175.911
1253 Y-Component of force -161.686 145518
-
7, | -
Calculator @|
( ) | =l =
MIN CONJ e’x
MAX a+ib LN T 8 9 / CLEAR
RCL
ST0 LOG 4 5 ] * s
INS MEM SQRT
ABS ATAN X2 1 2 3 = E
| INT1  IMAG T |
i E |
i INV DERIV | REAL 0 + R I
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[A ANSYS Multiphysics Utility Menu (=][@3] = ]
e —
File Select List Plot PlotCtrls WorkPlane Parameters Macro MepuCtrls Help ‘
Djzas sl & 2= - &®
Toolbar ®|
| RESUM_DB| QUIT| Pq 4\ Add Time-History Variables = -
: [ADD] IR = (FACTA*IA) + (FACTB * 1B} + (FACTC *IC)
Main Menu - |1 v @
Dreferences IR Reference number for result @J >
Preprocessor —l
Solution FACTA 1st Factor 5 | g
General Postproc - -
B TimeHist Postpro S EITEdE 1 =1
Variable Viewer =] |
g?ﬂm%s ; FACTB 2nd Factor &
& Store Data : —l
Define Variables 1B 2nd Variable . A |
Read LSDYNA Data =
List Variables FACTC 2rd Fact |
List Extremes ‘ ) actor & |
Graph Variables IC  3rd Variable ]
Meﬁgperalions |
83)..’5 Add 5 .
Multiply Name User-specified label ] &l
Divide L |
Absolute Value @
Square Root OK | Apply | Cancel | —l
Exponentiate = |
Common Log _
Natural Log E |
Derivative @p
Integrate Tl
Find Maximum @
Find Minimum 0
Table Operations L!
! e =
| Pick a menu item or enter a command (POST26) | mat=1 | type=1 | real=1 | csys=0 | secn
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WA Pime History Variables - Afilerst [
File Help
H x| & B| & = &l |None o S |Real El
Variable List ®|
Name |Element  |Node |Result tem | Minimum [Maximum | -
TIME Time 1 41
FY 2 1254 628 Y-Component of force -195.457 175.911
1253 626 Y-Component of force -161.686 145518
Calculated -5000 4500
=
b el | o
I Calculator ®|
| 4 =|
I ) | 3| -]
|| T MIN cond ex
: MAX a+ib LN T 8 9 CLEAR
RCL
STO LOG 4 ) 6 s
i INS MEM SQRT
|
i ABS ATAN X2 1 2 3 E
| INT1T  IMAG T
E
| INV | DERV | REAL 0 R
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e S e cpl s aip | OK aeSs g sl 1) Ll g0 s S i 0,5 e ool Jlad b .o Sl 1) Nodal Solution o DOF Solution ,s Componete of Displacement

el 00 0,58 51 58 sl 6L e 50 53 sl bl 4 355 e ol sya

F Y
|\ Add Time-History Variable . [

— Result ltem

Favorites -
| Nodal Solution
& DOF Solution

r N

Node for Data

¢ pick " Unpick

[l Single " Box

€ Polygom  ( pirele

o Loop
i@ X-Component of displacement oune .
= oun’ =
G BY-Component of displacement] .
. Maximum = 1
@ Z-Component of displacement E Minimam = 1
_I o rmeaensl ol eaitiae _I = NHode No. = 828
bl > _ = &2

— Result ltem Properties

{* List of Items

i Min, Max, Inc

OE I Apply |

Beset | Cancel |
Pick All | Help
N——
| Ok, Apply Cancel Help

Y
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N Time Hiﬂ u E
File Help
H x| 1Y Bl ! 2 &l [None ERE [Real |
Variable List @|
Name |Elemenl INode |Resuﬂ [tem |Minimum |Maximum |j
TIME Time 1 41
FY 2 1254 6528 Y-Component of force -195.457 175911
FY 3 1253 6528 Y-Component of force -161.686 145518
4 Calculated -5000 4500
Y-Component of displacement 654 7231
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LA\ Time History Variables - \file.rst 28 |
File Help
H x| & B & ={ & [None M |Real Ol
Variable List ®|
Name Element Node Result ltem Minimum Maximum X-Axis [2]
FY 2 1254 6528 Y-Component of force -195.457 175911 -

JIFY 3 1253 G628 Y-Component of force -161.686 145518 C

|4 Calculated -5000 4500 -

" uy o G628 Y-Component of displacement 54 7231 156.086 E> = -

i | ]

(o dbo pgal) 0gd (oo 00l isled (SOB1LS 0 iy 10 0 e i — g, Jloged o jLid 1) 4eSS o 90 2 o S5, B 00,5 Gl 1) o pate J>

[\ Time History Variables - Mile.rst S|
File Help
H x| & B e = &l [None o S 8 |Real H
Variable List ®|
Name |Element  |Node |Result Item |Minimum | Maximum |X-Axis | |-l
TIME Time 1 41 -
FY 2 1254 628 Y-Component of force -195.457 175911 .
FY 3 1253 6528 Y-Component of force -161.686 145518 .
Calculated 5000 4500 -
\ uy s 6528 Y-Component of displacement 54 7231 156.086 = -
i | ~
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n Axes Medifications for Graph Plots

- e o
[/AXLABI X-axis label |D|sp|acement (cm) |
[/AXLABI Y-axis label E> {| Force (kg) E
[IGTHK] Thickness of axes ’Wj
['GRTYP1 Number of Y-axes |Sing|e Y_axis j
[IXRANGE] X-axis ranae

& Auto calculated

" Specified range
AMIN XMAX Specified X ranae | || |
['YRANGE] Y-axis range

& Auto calculated

" Specified range
YMIN.YMAX Specified Y range - | || |
NUM  -for Y-axis number |1 j
['GROPTILASCAL Y ranaes for - Individual calcs ~ ~|
['GROPTI Axis Controls
LOGX  X-axis scale Linear -
LOGY Y-axis scale Linear -
AXDV  Auxis divisions V¥ On
AXNM  Axis scale numbering |On - back plane j
AXNSC  Axis number size fact
DIG1  Sianif digits before - 4 ]
DIG2 - and after decimal pt
XAXO X-axis offset [0.0-1.0] o |
YAXO Y-axes offset [0.0-1.01 o |
NDIV Number of X-axis divisions [ ]
NDIV Number of Y-axes divisions [ ]
REVX Reverse order X-axis values ™ No
REVY Reverse order Y-axis values ™ No
LTYF Graph plot text stvle [ System derived

OK Apply Cancel Help
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A

(A Time History Variables - Afile.rst =]
File Help
EEE Yo o) | —— S Real o
—remable List ®@|
Name |Element  |Node |Result ltem | Minimum [Maximum [X-Axis WE
TIME Time 1 41 o
O D0
D) D0
0 D0 D *.

-
| | |
Calculator J\ Export Variables L= | ®|
| = & Export to file

|D-F txt Browse |
( ) | =l ¢ Export to APDL table |
MN  CONJ e © Export to APDL array |
MAX a+ib LN 7 9
RCL 0K | Cancel | Help
STO LOG 4 6 s
INS MEM SQRT
ABS | ATAN e 1 3 E
INTH IMAG T
E
INV DERIV | REAL 0 R
& =
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"] D-Ftxt - Notepad N o l— (=N

File Edit Format View Help

[ TIME FY_2 Fy_3 4 uv_s .
1.0000 -39.091 -32.337 -1000.0 0.78567
2.0000 3.64852E-08 3. 01815E-08 9.33333e-07 -7.33293E-10
3. 0000 39.091 32.337 1000.0 -0.78567
4. 0000 78.183 64.675 2000.0 -1.5713
5. 0000 39.091 32,337 1000.0 -0.78567
6.0000 1.09456e-07 9.05444E-08 2.80000e-06 -2.19988E-09
7.5000 -58.637 -48.506 -1500.0 1.1785
9.0000 -117.27 -97.012 -3000.0 2.3570
10.500 -58.637 -48.506 -1500.0 1.1785
12.000 8.41966€E-08 6.96496€E-08 2.15385e-06 -1.69222-09
14,250 87.955 72.759 2250.0 -1.7678
15.500 136.82 113.18 3500.0 -2.7592
16.750 87.955 72.759 2250.0 -1.777
18.000 39.091 32.337 1000. 00 -0.79506
19,875 -34.205 -28.295 -875.00 0.67807
21.438 -95.285 -78.822 -2437 1.9057
23.000 -156. 37 -129.35 -4000.0 9.4814
24,562 -95.285 -78.822 -2437 8.2539
26.125 -34.205 -28.295 -875.00 7.0263
28.469 57.415 47.4495 1468.7 5.1849
29.984 116.66 96. 507 2984.4 3.9768
30.742 146. 29 121.01 3742.2 1.6438
30. 837 149,99 124.08 3836.9 -0.38845
30. 884 151.84 125.61 3884.3 -2.4825
30.932 153.69 127.14 3931.6 -5.0401
31.003 156.47 129.44 4002.7 -9.4619
31.109 160. 64 132.88 4109, 3 -17.353
31. 216 164.80 136.33 4215.8 -27.388
31. 376 171.05 141.50 4375.7 -46.769
31. 500 175.91 145,52 4500.0 -64.723
31.624 171.05 141.50 4375.7 -64.626
31.749 166.19 137.48 4251.3 -64.528
31.935 158.90 131.45 4064. 8 -64.381
32.215 147.96 122.40 3785.1 -64.162
32.634 131.56 108.83 3365.5 -63.832
33. 264 106.96 8B.477 2736.1 -63.337
34,208 70.050 57.947 1792.0 -62.596
35.624 14.690 12.152 375.79 -61.483

7.748 -68.350 -56.541 -1748.5 -59. 814

39.37 -131.90 -109.11 -3374.2 -52.573
39,577 -139.85 -115.69 -3577.5 -40.546
39.781 -147.7 -122.26 -3780.7 -24.755
40. 086 -159.7 -132.11 -4085. 5 7.3217
40.238 -165.67 -137.04 -4237.9 26.681
40. 390 -171.62 -141. 97 -4390. 3 48.042
40.619 -180.56 -149. 36 -4619.0 84,060
40. 809 -188.01 -155.53 -4809.5 119.03
41. 000 -195.46 -161.69 -5000.0 158.09

‘< r
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