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20+Mio. finite elements

Complex constitutive models
Sophisticated connection modelling
15,000 simulation runs per model

[Volvo]

2024F 2K N B FEAETOP10

847 GWh
- a 3.8 20245E1-12 A EAR N C LR ERIT+ES

0 50 100 150 200 Fs Ak ZFR RXER (GWh) S S5EFRMESETR/BIR
?ﬁﬂm_ 1 TR 246. 01 45.08% 1.89
- — 2 tE I id 135. 02 24. 74% -2.52
- 3 oh 81§ 36. 48 6. 68% -1.82
LGES 2 4 EFsms 25.04 4. 59% 0.48
DI 5 255888 18.70 3. 43% -1.03
0T - e 6 RAER 17.36 3.18% 0.93
u 7 FREEIR 15.79 2. 89% 0.75
SKon e -~ 8 ilLe 12.14 2.22% 0.90
EFER 2 9 Eh#hgE 9.85 1. 80% 0.41
=£5DI B 10 FREFRER 7. 66 1. 40% -0.75
11 HREB FAEIR 6.27 1.15% 1.10
Zsax g 12 FREME 3.44 0. 63% -0. 91
#iaeE 1 = 13 S £ 2 3.08 0. 56% 0.01
B 14 EifFepit 2.23 0. 41% —_—
AIFUHRR (GOl 15 T HEER 1.97 0. 36% —

2 Fk 5 118 i Top10FT95< {5 FHLS-DYNA

©2025 ANSYS, Inc.

Rz 118 Top 1086 %% {5 AILS-DYNA

Powering Innovation That Drives Human Advancement

\nsys



=hiir)

\nsys

S




REYRL (NERSIHEE

Separation

Traction-Separation

Cohesive Zone Length (CZL)

Double Cantilever Beam (DCB) Mixed-Mode Bend (MMB) End-Notched Flexure (ENF) (o vl L
Mode | Mode I/l Mode Il
L 13

P
Lever arm |=>
) F L | ‘ ‘ﬂ'm—'l] P L
_{ Test specimen 1 *
2h %—H ;
T a
E—

P ‘ Base |
a1 T

. Traction-
L8 N M Separation Initiation & Propagation Criteria
Model
Law/Shape
i o . Quadratic mixed-mode. Supports Simplification of
. L S B";';:(i::"?a’ power law (XMU > 0) and B-K law *MAT_COHESIVE_
= L 9 ( <0) GENERAL.
*MAT_184: : Stress based criteria governed by . . .
COHESIVE_ELASTIC Linear normal and/or tangential strengths Sieple calicsive elante fadel
Quadratic mixed-mode governed by Cohesive model py Tvergaard
*MAT_185: Tri-linear dimensionless separation parameter A and Hutchinson.
COHESIVE_ELASTIC_TH % : Same loading and unloading
(i.e. traction drops to zero when A =1) . :
path; completely reversible
Three general irreversible mixed-mode
Arbitrary normalised interaction cohesive:
*MAT_186: traction-separation e = 0: Power-law ( )
COHESIVE_GENERAL law given by a load 2. =1.0: B-K law ( )
curve ( ) 3 = 2.0: Dimensionless
separation parameter
*MAT_240: Quadratic yield and damage criterion Rate-dependent, elastic-ideal
COHESIVE_MIXED_MODE Tri-linear in mixed-mode loading. Damage d

ELASEO REESHIC RATL evolution is governed by a power-law gate

14" European LS-DYNA Conference 2023, Baden-Baden, Germany

Characterization of a cohesive zone model for adhe-
sives with *MAT_240 and curve mapping method in
LS-OPT

Nicole Betz', Martin Holzapfel', Tobias Behling?!, Mathieu Vinot!, Nathalie Toso!

'German Aerospace Center, Institute for Structures and Design
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Cohesive To shell:*CONTACT_TIED_SHELL_EDGE_TO_SURFACE_CONSTRAINED_OFFSET_ID_MPP
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MR (AEE5NMC) *MAT_CRUSHABLE_FOAM
A, $85E *MAT_PIECEWISE_LINEAR_PLASTICITY
fR fEseparator (porous polyolefin) *MAT_ANISOTROPIC_VISCOPLASTIC (* MAT_103)

punch v =0.05m/s /

I '
5 mm e i y - -
>copper \ /
support

8
——Experiment (EMI) —7 layers - TSC =0 kPa
[SC

0 I P 100 kPa
7 layer - TSC = 10 kPa 7 layers - TSC = 30 kP

Modeling the Mechanical Behavior of a Li-lon Pouch Cell under Three-Point Bending, 13th European LS-DYNA Conference 2021, Ulm, Germany
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Experiment
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. . . . . Falkinger, Georg, Nikolay Sotirov, and Peter Simon. "An investigation of
F. Andrade, M. Feucht — Oct 2018 — Failure prediction in crash simulations with the GISSMO model modeling approaches for material instability of aluminum sheet metal usi
the GISSMO-model." 10th European LS-DYNA Conference, Wurzburg. 201
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Fig.16: Simulation result of ENF test of CFRP with an element of 3.0 mm Fig.17: Simulation result of ENF test of GFRP with an element size of 3.0 mm
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Modelling of thick UD composites for Type IV pressure vessels, 10th European LS-DYNA Conference 2015, Wirzburg, Germany
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ZF J1{oa] E A& Revision of IGA Element Erosion (R15)

Effective Plastic Strain H y b ri d a SSE m b I i e S
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courtesy of General Motors

General scheme applicable to (un)structured shells and solids.
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Research on front anti-collision system using IGA method

Customer Goals

* Reduce labor costs by reducing modeling workload of crash safety.

* Find a method with higher accuracy than traditional finite element
methods to reduce the number of experiments and accelerate research
and development progress.

Solution

* LS-DYNAIGA is based on the description of B-spline curve, which is
consistent with the description method adopted in CAD.

* IGA can be mixed with FEA model, simplifying the modeling process and
improving the modeling efficiency and computing efficiency.

* |tis highly compatible with FEA models, and can build hybrid models of
FEA and IGA rapidly.

Outcome

* Good feedback from the customer:
- Computing speed increased by about 40% (64 cores, from 5H to 3H),
- No need to take effort on meshing works to save labor costs in the research project.
* Ansys got real IGA experience on practical customer project, strengthen
relationship with CATL.

Ansys Technology LS-DYNA

Status - Finished

Skateboard chassis
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b o >
” - e
4” . // U
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{’_ \ ) > o
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front anti-collision system

FEA IGA

=y
i~y

/

Impact customers

Advantage

Competition
Account Mgr.
ACE Eng.

Local comparison on final deformation

CAERI (C-1ASI)

Fast modelling, more accuracy, speed up computation,

no other software has the feature.
Pamcrash
Tao Lin

Daniel Wang

T
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124% 2245 (Mig weld)

BM:Base Metal
WM:Weld Metal
HAZ:Heat Affected Zone

Fig. 2. Sub sets of Heat-affected zone [3]

Fig. 1. Weld Zones
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Node to Node

Connection HEZS
Fig. 3: MIG welds using NRBs & Beams Fig. 4: MIG welds using solid elements Fig. 5: Welding with HAZ representation using shell elements
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Weld metali% & A ZHBVMEE
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TS: Tensile strength

YS: Yield strength

H: Hardness

n: strain hardening exponent

Ultra-High
Strength Steel

Fig. 6: Micro-Hardness Experiment at the weld joint area cross section

BRRFREENE R

HAZ Microhardness Relative to
L Base Metal
8 300
< . HAZ
= 250
z Material Softening
r; 200
%‘ 150 HAZ —»l —High Strength Steel High Strength Steel -22%
5 100 = Weld Metal
= Ultra-High Strength Steel UItra—High Strength 339%
0 Steel oo
o]
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Fig. 7: Micro Hardness vs length of specimen Table 1: HAZ Hardness relative to Base Metal

E.g.DP800, TNF&%]70%
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Emphasis on Heat Affected Zone (HAZ) Modeling Around MIG Welded Joints in Crash CAE Virtual Predictive Full Vehicle Models, 13t European LS-DYNA conference 2021



1F4& 2215 (Mig weld)
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Fig. 10: Subsystem level test set-up at FCA.
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Emphasis on Heat Affected Zone (HAZ) Modeling Around MIG Welded Joints in Crash CAE Virtual Predictive Full Vehicle Models, 13t European LS-DYNA conference 2021



ISPG for Adhesive Fluid Dispensing and Dispersing
c RREAZEATARE. 81, a8, £YWEAFTL,

* R16 full-implicit high-viscous non-Newtonian ISPG fluid can be used to model this process

- R1I6F—HMET Y B E N A 7T BRI R AT
- BT EYRE TR EFIRE, MIAEMIE. s, BEMEHA.

Dispensing for Cell side and wall bonding for EV battery packaging

Adhesive dispensing examples
droplet deposition

AtlasCopco.com

A 4

B ASHK G EMR
Preeflow.com Structural adhesive on car body Collaboration with ACE (Daniel Wang )
Henkel.com Collaboration with

Ansys Pre-Sale (Ayush Kumar)

hitps://catalog.ansys.com/product/66e3395bdb0b6971719ch286/adaptive-ispg-act  Training material of ISPG ACT

20 ©2025 ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys


https://catalog.ansys.com/product/66e3395bdb0b6971719cb286/adaptive-ispg-act

REVRENHIIRINTT AT &

Customer Goals

Save money on the use of adhesive, since the amount of adhesive used is
relatively large and expensive.

Find a method with higher accuracy to reduce the number of experiments
and accelerate research and development progress.

By combining simulation technology, formulate a reasonable gluing
process.

Solution

LS-DYNA implemented the incompressible smoothed particle Galerkin
method ISPG as a fluid solver,ISPG is a completely implicit calculation
method,effectively solve free surface flow problems involving strong
surface tension, which can accurately maintain the fluid volume.

It could be used to solve adhesive flow well.

Three-weekly meeting with Gotion and developer to keep closely touch
with each other.

Outcome

Gotion has conducted simulation of dispensing and compressing
process,and has big willing to keep making the method mature with us.
Enhance relevant features from develops’ side.

Ansys got real adhesive simulation experience on practical customer
project, strengthen relationship with Gotion.

Ansys Technology

21

LS-DYNA

©2025 ANSYS, Inc.

Status - Ongoing

Foam Encapsulation

Heat Staking of Cell Contacting Systems

Potting Bonding

Dispensing of
Thermal Interface Materials

¢

dispensing
Impact customers
Account Mgr.
ACE Eng.

Developer

Sealing

Gap Filler Injection

Yawei He

Daniel Wang

Xiaofei Pan, Jingxiao Xu
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ISPG Keyword

] Contents in fluid.k

fluid.k main.k solid.k control_implicit.
k

The following keywords should be defined in fluid.k

v/ *ELEMENT, defines all the fluid elements ( tetrahedrons) *ISPG_MAT, defines fluid material

v *NODE, define all the fluid nodes *ISPG_CONTROL_ADAPTIVITY, defines adaptivity parameters for ISPG

v *PART, define fluid part *ISPG_CONTROL_IMPLICIT, defines implicit parameters for ISPG

v *SECTION_ISPG, defines ISPG section *ISPG_BOUNDARY_SUMMETRY, for pseudo 2D (2.5D) ISPG simulation. If 3D
- simulation is deployed, no need to define this keyword

AN NN

fluid.k
E# LS-DYNA Keyword file created by LS-PrePost(R) V4 (Beta)-30Dec2022

$# Created on Jan-24- (22:33:59) C: title
*KEYWORD

*ELEMENT S# pid secid mid eosid hgid grav adpopt tmid
SH# eid 2

*SECTION_ISPG
5 SECID ELFORM

*ISPG_MAT_ISO_NEWTONIAN
$ MID RO DYNVIS SFTEN

*NODE

*ISPG_CONTROL_ADAPTIVITY
s# nid X ' - ' s

align mov ra_scl rd scl crit_anl hard_anl ndivmin
hmin hcont

*ISPG_CONTROL_IMPLICIT
S GAMA MX_SUBS MX_ITERS

*ISPG_BOUNDARY_SYMMETRY
5 dof coordl coord2
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*INITIAL_FOAM_REFERENCE_GEOMETRY
NID, X,Y,Z

*MAT_LOW_DENSITY_FOAM -> REF=1

*INITIAL_FOAM_REFERENCE_GEOMETRY_{OPTION}
Available options include:

<BLANK>

RAMP

Purpose: Define the reference geometry of a foam for stress initialization. LS-DYNA
initializes the stresses using the reference geometry when the REF flag is turned on in the
*MAT input for the following hyperelastic material models: 2, 5,7, 21, 23, 27, 31, 38, 57,
73,77, 83, 132, 179, 181, 183, and 189. Supported solid elements are the constant stress
hexahedron (#1), the fully integrated S/R hexahedron (#2), the tetrahedron (#10), and the
pentahedron (#15). This keyword is also supported for plane strain (shell #13) and ax-
isymmetric solid (#14 and #15) elements. With this keyword, dynamic relaxation can be
avoided once a deformed configuration is obtained, usually on the first run of a particular
problem.
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Connected to external

[ MO ] circuit
@ Electron flow NS e e PRI SN e S =S

»  Composite Thick Shell
»  All layers are meshed as
solid elements.

»  Solid Elements
» All layers are meshed as

5h! Negative Separator Positive || » .

5 P11 Electrode Electrode | % solid elements.

21 (anode) (Cathode) 1| 8 » Same mesh used for Mech ,
3 —~® i|? » Same mesh used for Mech

- — 2 EM and Thermal

3 T 5 , EM and Thermal

8 discharge L:)

3 2

5p4s module Meshless randle circuit model
The batmac model : [ ircui |

At each node, two scalar
potentials are soived connected

»  Meshless

by a Rarties Ceout » One single
v Macro-model (BatMac) equivalent
Rio \ OCV » One (or a few) solid nodal prescribed motion circuit for the
ON op elements through thickness whole cell
for mechanics, EM and (lumped
ocv Ho thermal model)
Cio » 2 fields at each node

(positive and negative Fixed BC
current collectors)
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Proof of Concept

®m Experimental setup
Heating wire is wrapped around the battery and

Heating power of 114 W is applied until onset of thermal runaway
Measurements
Temperature at 4 points on battery surface
Only point at the center of the battery is used for comparison
Voltage drop in battery after short

[Essl et al. 20181 [Golubkov et al. 2018]

25 ©2025 ANSYS, Inc.

Voltage (V)

- Cell voltage
— Temperature 50/50

— Heating power
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Temperature ("
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*EM_RANDLES_SHORT

2,501

501

*DEFINE_FUNCTION

float resistance_short_randle(float time,

float x_sep, float y_sep, float z_sep,
float x_sen, float y_sen, float z_sen,
float x_ccp, float y_ccp, float z_ccp,
float x_ccn, float y_ccn, float z_ccn)

{
if (time > 600.) {
if (y_sep < 0.12) {
if (y_sep > 0.08) {
return 0.002 ;

}
else {
return -1.;
*EM_RANDLES_SHORT
S#areaType functid
*DEFINE_FUNCTION
$# fid heading
501
float resistance_short_randle(float time,
float temp) {
if (temp >= 273.0 + 180.0) {
return 0.1;
}else |
return -0.1;
}

©2025 ANSYS, Inc.

Temperature
1.800e+02

1.645e+02 l
1.490e+02 |
1.335e+02 _
1.180e+02
1.025e+02
8.700e+01 ]
7.150e+01
5.600e+01
4.050e+01
2.500e+01 |

-
|\

4
—_—
-
e

randle soc
1.000e+02

9.000e+01 I
8.000e+01 _
7.000e+01 _
6.000e+01 _
5.000e+01
4.000e+01 _
3.000e+01 _
2.000e+01
1.000e+01
0.000e+00 |
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Temperature [C]; Voltage [V/100]

©2025 ANSYS, Inc.

*EM_RANDLES_EXOTHERMIC_REACTION

\ StareaType functId
I I 2 511
Lt' *DEFINE_FUNCTION
o S# fid heading
definition of 511
exothermic release rate float exothermic_reaction_randle (float time,
imulation float temp,
_ -'L““'".mmt ignition temperature —___ float H ex) {

max. accumulated energy

exothermic contribution

if (temp > t burn && H ex < H max) {
burn only If ignition temp / return* H_releaseVsT (temp-T burn

float t_burn =
float H_max =

i activation
offset

% t_burn is reached and } else { Y 2
2 i not fully decomposed yet return 0.0;
£ 3]
E *DEFINE_FUNCTION_ TABULATED
= o fid
$# title
H_releaseVsT
¥ Temperature
200 - L - . : . } L t - 0.000
a 100 200 00 400 500 600 . , -
tune T burn, H max, &hexo,
Time [=] offset to match experimental results
Time = 161.27
500 T T T
JA_Exp. Temperature : :::::t'_:ooz
r _B_Sim. Temperature 7.000e+02
_C Exp. Voltage
400 - c 1 D,Sh:. Voltage 6.593e+02 l
6.186e+02 |
5.779e+02 _
5.372e+02
4.965e402
4.558e402
4.151e+02
3.744e+02
3.337e+02
2.930e+02 |

200 400 600

L
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200

Voltage (V)
-

Temperature
—Experiment —Solid Model
Correctly predicted the thermal
runaway timing. Lack of combustion
modelling and thermal BCs could
explain the difference in slope.

Hard to capture thermal BCs

5 10 15 20
Time (s)

Voltage
—Experiment —Solid Model

battery explodes in experiment

Battery short

Time (s)

Runtime- 11hrs 50 minutes (224CPUs)

28 ©2025 ANSYS, Inc.

COMET-Project

Structural only

Single component Full cell

Seperator Test vs. Simulation

1mmis-1
1mm/s-2
1mmis-3
0.1mm/s-1
< 0.1mm/s-2
0.1mm/s-3
- 0.01mmis-1
-+ 0.0Tmm/s-2
0.01mm/s-3
===-Sim 1mm/s
== Sim 0.1mm/s
0 0.2 0.4 06 0.8 1 —Sim 0.01mmis
Rel. DIC Displacement-]

0.01mm/s 0.1mm/s 1mm/s

The research work was performed within the framework of the COMET-project “Ensuring
System Reliability via Battery Cell Simulation™ (Project no.: VI-3.04a) at the Polymer
Competence Center Leoben GmbH (PCCL, Austria) within the framework of the COMET-
program of the Federal Ministry for Transport, Innavation and Technology and the Federal
Ministry of Digital and Economic Affairs with ions by Hilti AG, 4a Engineering GmbH,

Dynamore GmbH and Montanuniversitat Leoben. The PCCL is funded by the Austrian

Government and the State Governments of Styria, Lower Austria and Upper Austria.

CE 49 foxyna 5
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BATTERYMODEL FOR FULL VEHICLE SIMULATION

ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY Bending Flat stamp Sphere

short circuit % ;

« Cell model: LC-44 Litacell — Simulation — Simuiation

Versuc Versuc
—Versuch 2 Versuch 2

« Electrochemical impedance spectroscopy every 10% State of Charge (SoC)

« Test sequence of discharge cycles (from 100% to 10%) and rest phases

- = gt . e S 8 8 8
B154 x L248 x H12 Determination of the characteristic values for the equivalent circuit diagram 5 8 5
44Ah + Characteristic values were subsequently adjusted using a curve fitting method in Matiab

M Displacement = = Displacement
@
"
M
" n |
7 ",
Mg

= o ‘\
i "
] N
2

o P>
Time [s]

BATTERYMODEL FOR FULL VEHICLE SIMULATION

TESTS FOR VALIDATION Axial Radial Round bar

short circuit y short circuit short circuit
—— Simulation ' —— Simulation —— Simulation
Al 1 —Radial ! Rundstab!

—— Axial 2 ——Radial2

'
i
' —— Rundstab2
\
21700 1
@ @ ' @
B154 x 1248 x H12 |} 5000mAh ° g i g
a0k, ka 2 ; 2 Round'bar.was not
< e i our objective
Pouch cell Cylindrical cell
| : Displacement Displacement Displacement
3 point bending test Flat stamp Sphere Axial Radial Round bar SOC [%] SOC [%] SOC [%]
" = 90008401 3.0008+01 9.0000+01
o 8.100e+01 ] 8.100e+01 8.1008+01 ]
72000401 7.2000401 7.2000401
6.3000+01 _ 6.300e+01 _ 63000401 _
5.400e+01 $.400e+01 $.4000+01
4.5000+01 4.5000401
3.600+401
2.700e+01
1.800e+01
9.000e+00
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BATTERYMODEL FOR FULL VEHICLE SIMULATION
EM SIMULATION OF BATTERY PACK

ERSY T 1507 T
EDAG SCALEDat __qpaeratil {5ERFE: 80ms
e S {# F§96cores A i 10hours

« Design of a battery with 100 electrically simulated prismatic cells

« Use of the Randles Batmac Model

* Model size ~1,500,000 elements for the electrical cells

« Parameters determined by electrochemical impedance spectroscopy

« Mechanical behavior from an adapted pouch cell model

« Computing time ~ 10h for 80ms on 96 CPU strongly dependent on EM time step

Benefits in the Project for a B-Segment car:
# Increase Vehicle Range:

# + B0km WLTP (13%)
#» Reduce Frame Weight:

» - 20kg (-33%) on the crash parts of battery
frame

» Successful detection of the short circuit

Example from EDAG SCALEbat Example from EDAG SCALEbat

To View

31 ©2025 ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



LS-DYNA AWS Cluster Benchmarking

. S— S| A
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Benchmarking example: ODB-10M — 10 million elements

AWS instance: r5a.16xlarge (32 core/node) - AMD EPYC 7571

Good Performance with unideal (temporary) Cluster settings

EFA:no Fabric: tcp  Hyperthreading: on

Performance expected to improve once EFA is live on Ansys Gateway
EFA:yes Fabric: ofi Hyperthreading: off

35

32 18 hrs 33 min 23 sec
64 9 hours 20 min 12 sec
128 4 hrs 51 min 20 sec
192 3 hours 41 min 38 sec
256 3 hours 12 min 56 sec
320 2 hours 55 mins 31 sec

©2025 ANSYS, Inc.

ik
1.987474711
3.821681922
5.023537374
5.770818936
6.343462159

1
0.993737356
0.955420481
0.837256229
0.721352367
0.634346216

ODB-10M - Elapsed Time - r5a.16xlarge
80000
70000
60000

50000

Time (s)
g
8

30000

20000 anode ==
4 8 node 10node

10000

Cores

ODB-10M - Scaling- r5a.16xlarge

Node Scaling

Nodes (32 cores/node)

LS-DYNA keyword deck by LS-PrePost
Time = 6.016

#E/f 56 kph

Open-Source Vehicle model from NHTSA
Battery integration made by Ansys
THE R {a] — 5 hours (224 CPUs)

Y IERT [8): 67D

Powering Innovation That Drives Human Advancement \nsys
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KA 25 HEVFHTR
C-NAP2024 .
FIREIERTY TN DA ES
EiZ 150mm, 4524 RIS #31%E URAREE bl bibeTEE  RARAE 2. BIEAER N BREBNTREME

EEZE: 30mm < 3. R Z H H T i
B 30km/h i\lf
[5iB: 5km/h

0:d3plot : CCSA TOYOTA Yaris DYNAMIC shock absorbe

z
I

loading : STATE 1 ,TIME 0.00000000E-I5P0 TY
-
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https://www.auto-testing.net/news/show-114952.html



\nsys

HE RN RS




&,

PTEEAZIEITTE &4

% : 55 LS-DYNA keyword deck by LS-PrePost
T

Crush contact _force_as_termination.k ' tore
X_J- ?gﬁﬁjj \ Vs ‘,ElI /},-':: &_:{E a0l _A z_force @ Master-1 |
fal e ' 15+ a
"EI 10+ | ] ‘ -

©.01.000000ES I
54 J
BEEX—MEMA
,f%@%% . Lf*fﬁ/LVx A. l A . A J (0.0175;|L.\51)
0 0.605 0.61 0.d15
Time

EXABHILIE
#450.001 A jG] ER 19
B BRI Y

estimatec cpu time

estimated cpu time to complete ec (

estimated total clock time f c ( hrs
;stimated clnck time to complete 54 sec ( @ hrs

TEX SRR DA

1CONTACT

BN ATLS A% &

flush i/c
write

Normal

1SENSOR

1imum
Maximum

I 15827
age 4582
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BARR: HEERRENHEMBERES RIUSE I

*PART_CONTACT->SFT=0.95

TIEFZfit 5 Automatic Single Surface
(EefhE X AEE S UE 1N0.1mmAY[E]fR)

ST EtrRl, TiedE#E Hconstrained_offset. MPP
VDC=20

Automatic_single surface ->soft=2 depth=>5 sbopt=3

\nsys


https://roll.sohu.com/a/738563180_121609575
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File Settings License Manuals Help

INPUT ‘C:‘~.MKT\battery\?.OZBOT\|mpact_tube‘.node_to_surface\bumper.k v g NCPU ‘>8 v-8

SOLVER% C:\Program Files\LSTC\LS-DYNA\Is-dyna_mpp_d_Dev_101539-g82eb8c125¢_winx64 v | g MEMORVT 200m v |auTo
LS-DYNA command

Preset MPP single v

Expression | mpiexec -c SNCPU -aa "SSOLVER" i=SINPUT memory=SMEMORY| S=intfor v [:

Preview mpiexec -c 8 -aa "C:\Program Files\.LSTC"\LS-DYNA\Is-dyna_mpp_d_Dev_101539-982eb8c125c_winx64_ifort190_rr‘

» 0 v Local v /M w2 v @ U | d3plot v BB | messag v

Job Table WinHPC Usage Cluster status

memory=SMEMORY
memory2=SMEMORY
init

case

JOBID=myjob
S=intfor

H=fsifor

Z=infmak

L=infmak
GMOUT=gmbin
GMINP=gmbin
M=sif
MAP=mapfile

Assembly GPart Part

Md1 1 Bumper

= 2 Bracket

SW 0 3 Pole Rigid
Shell

Tshe
CNRB
Mass

1SMe
InputOrder -
[ Selected

& AR AR AL

Surface to surface
Node to surface
Single surface
General

Tied

\nsys



BT RN ELETE

ﬁ LS-PrePost(R) V4.11(Beta)-10Jul2023 - C:\MKT\battery\202307\impact_tube\node_to_surface\intfor

X

File Misc. View Geometry FEM Application Settings Help

o]

[l Multiphysics Solution

&
@
8

X T2

g

b IRi G lele

&

o

AT LR
%e‘sgca%]mmmm

Animate

L [Jtigen ﬁrmlfﬁ‘;]‘l’ime 0 state] 1]
[ Animate ﬁ&,!,h] Q M: M Loop

30s | N3 ) >>

NEREL FEEL T R TERE el FARRIE T EETE S

| L HUUE guu 1IUuE 7970/ U 7
clear all

| Solution X [ Subset | MSPost |
ASCII output in binary database

1}

£ Type here to search i ) o 5 = . g LB g : el L) 7 @) 7/13/2023 B
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A IERN T BE 1E 3 (R16)

* Single surfaceizfitie X o] BT R{L EX T B
- T HEMEH LR

- 1/Single surfacefZfi i 29277, MAE ~100 | Surface to
SurfacefZfit

© ZIFHRAYIS i
- O] FHFSingle surfaceZfit
- O T E R ER

©2025 ANSYS, Inc.
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o] AN A

» BOVRA\BMERAF AT, BKE. FTEFAZTEIRL
© ZRME. ZREGERG R

* BRREE. REALH

- SRR, SR, KPR

o MRS DRGSRV IR AR

© BEDN

L
* LS-DYNAE F—MERIEVE] I ERS SKAFLEM-IA-BB 8 (EM) FZ T3

B ZYEG R, o BAEEMNETE. TR, 3R
BKREEREFTR, T—RMEIEHTRER. BER. BR
B ERSOCH R HETFER,

© FFEAREMR. R, AKRENGIFED, APERES

EHCES TTE B EXIEE,

s TEMNMAEBEAER: TRINTRYNY. gissmoTHiRpiRE . MESEILTTE.

SPGE A5 E A 4% B9 N17 4 W AR 777K

© SRR ARG B RHEAR R
- EREFGE LT DUEIMBRIRFZMEDENRERETE, 5T
« HEMITWLIS-DNAH P A S, ETEREM.
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