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Monday, June 13, 2016, 8:20 a.m.

Welcome Remarks
Introduction of Speakers Dilip Bhalsod, LSTC

Plenary Session (1)

“Then, Now, and Tomorrow : Leading the Design with CAE”
Kenneth J. Bonello
General Motors

“Driving Innovation — A Journey”

Nand Kochhar
Ford Motor Company

“Recent Advances in Isogeometric Analysis in LS-DYNA®”
David J. Benson
University of California, San Diego

“4 New Versatile Tool for Simulation of Failure in LS-DYNA®”
Paul Du Bois
Consulting Engineer

“New Features in LS-PrePost® & Its Future Developmentst”
Philip Ho
LSTC

“CFD Simulation with LS-DYNA®”
Facundo Del Pin
LSTC

Tuesday, June 14, 2016, 1:45 p.m.
Plenary Session (2)

Technology Today
Presentations by Conference Sponsors

Final Keynote Presentation
“Recent and Ongoing Developments in LS-DYNA®”

John O. Hallquist Thomas Borrvall Thomas Kloppel
Chi-Hsien Wang Cheng-Tang Wu Indki Caldichoury
Xinhai Zhu Isheng Yeh Yun Huang

Closing Remarks
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Session 1 — FSI/ALE (1)

Multi-Physics Applications for Ground Vehicle Aerodynamics: Structural Thermal Radiation
Coupled to CFD for a More Accurate Temperature Prediction ...............coooiiiiiiiiiin.n 1-1
F. Del Pin, A. Shapiro, I. Caldichoury, R. R. Paz, J. Anton

Computational Fluid Dynamic of NACA0012 with LS-DYNA® (ALE & ICFD) and Wind
BLEE 0101 B I PSSP 1-2
B.Perin, O.Verdrel, P.Bordenave, E.Grippon, V.Lapoujade, H.Belloc, 1. Caldichoury

Validation of the ALE Methodology by Comparison with the Experimental Data Obtained
from @ SIoshing TaNK ... e 1-4
A.L. Kozak, P.K. Tehrani, T.E. Abrahamson, A.V. Krimotat

New Conjugate-Heat Transfer Solvers in the Compressible CESE Solver in LS-DYNA® ...... 1-5
G.0O. Cook, Jr., Z-C. Zhang

Adaptive Thermal Boundary Conditions for Smoothed Particle Hydrodynamics ................1-6
K. Fraser, L.1. Kiss, L. St-George

Session 2 — Automotive (1)

Test and Numerical Simulation of Fixed Bollard and Removable Bollard Subjected to
VEhiCle IMPaCt .o e 2-1
C-K. Ang, S-F. Lim, J-Y. Kong

Design and Validation of a Crash Rated Bollard as per SD-STD-02.01 Rev. A (2003) Standard

USING LS-DY NAB ittt e e 2-2
S. R. Deshpande, S.E. Chopade, Maj. A. Mittra, N.V. Karanth

Vehicle Seat Bottom Cushion Clip Force Study for FMVSS No. 207 Requirements .............. 2-3
J. Jang

Development of a Simplified Finite Element Approach for Investigation of Heavy Truck
Occupant Protection in Frontal Impacts and Rollover Scenarios ............c.cocoviiiiiiiiiinn 2-4
C.S. Dobrovolny, N. Schulz

A 6 Year-Old Pediatric Finite Element Model for Simulating Pedestrian Impacts ............... 2-5
Y. Meng, B. Guleyupoglu, B. Koya, S. Gayzik, C.D. Untaroiu

Session 3 — Blast

Development of a Finite Element Model of the WIAMan Lower Extremity to Investigate
Under-body BIast LOAAS ........o.ovniniiiiiiiii i 3-1
W. Baker, C. Untaroiu, M. Chowdhury

Comparison of Strategies for Landmine Modeling in LS-DYNA® with Sandy Soil Material
Model DeVelOpMENt ... 3-2
M. Barsotti, E. Sammarco, D. Stevens

Simulation of Blast Load Reduction on Walls with Foamed Concrete Boards ..................... 3-3
Y. Shi
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Session 3 — Blast (continued)

Sensitivity of Particle Size in Discrete Element Method to Particle Gas Method (DEM_PGM)
Coupling in Underbody Blast SIMUlations ............cooiiiiiii e 3-5
V. Babu, K. Kulkarni, S. Kankanalapalli, R. Thyagarajan

Coupling of Particle Blast Method (PBM) with Discrete Element Method for Buried
Mine Blast SIMUIAtioN ... 3-7
H. Teng

Session 4 — Constitutive Modeling (1)

Modeling Rebar in Reinforced Concrete for ALE Simulations ..........ccocoiiiiiiiiiiin 4-1
S.K.Tay, J.K. Poon, R. Chan
Evaluation of Various Numerical Methods in LS-DYNA® for 3D Crack Propagation .........4-2

A. Tabiei, W. Zhang
Necking and Failure Simulation of Lead Material Using ALE and Mesh Free Methods

I LS-DYNA® e 4-3
S. Tokura
LS-DYNA® Peridynamics for Brittle Fracture Analysis .............ccoocoiiiiiiiiiiiiiinn 4-4

B. Ren, C.T Wu, E. Askari

Session 5 — Simulation (1)

Introduction of Rotor Dynamics using Implicit Method in LS- DYNA® ..................ccceeen 5-1
L. Li, R. Grimes, T. Borrvall
Application of LS-DYNA® to NVH Solutions in the Automotive Industry ......................... 5-2

P.S. Kondapalli, T. Jankowiak

Application of the Discrete Elements Method to Frequency Analysis and Use of the “Bond”
Method for Fracture Modeling  .......oeomiinii i 5-3
T. Legaud, E. Grippon, V. Lapoujade, Y. Gourinat, P-L. Chiambaretto

Vibration Analysis of a Compressor Blade at High Temperature ............c..coooviiiiniinnn 5-5
D. Downes, M.N. Ensan

Virtual ROPS and FOPS Testing on Agricultural Tractors According to OECD Standard
[0 o L= o o 1 10 Pt 5-6
D.H. Blanco, C. Martin, A. Ortalda

Session 6 — Simulation (2)

Recent Advances on Higher Order 27-node Hexahedral Element in LS-DYNA® ................... 6-1
H. Teng
Current Status of LS-DYNA® Iso-geometric Analysis in Crash Simulation ......................... 6-2

Y. Chen, S-P. Lin, O. Faruque, J. Alanoly, M. El-Essawi, R. Baskaran
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Session 6 — Simulation (2) (continued)

Frequency Domain Analysis for Isogeometric Element in LS-DYNA® .........................c.... 6-3
L. Li, Y. Huang, Z. Cui, S. Hartmann, D.J. Benson

Effect of Thin-walled Tube Geometry on its Crashworthiness Performance ....................... 6-4
A. Kuznetcov, I. Telichev, C.Q. Wu

Friction in LS-DYNA®: Experimental Characterization and Computational Applications .....6-6
S. Dong, A. Sheldon, K. Pydimarry, M. Dapino

Session 7 — Aerospace (1)

Material Testing for Development and Calibration of Material Models for Plastic

Deformation and Failure ... ... 7-1
A. Gilat, J. Seidt
Test and Simulation Comparison using Titanium Material Models based on MAT224 ........... 7-2

L. Wang, F. Dicecca, S. Haight, K. Carney, P. DuBois, W. Emmerling, C-D. Kan

A Comparison of Isotropic (*MAT_224) and Anisotropic (*MAT_264) Material Models in
High Velocity Ballistic Impact Simulations ............coooiiiiiiii e, 7-3
S. Haight, P.Du Bois, C-D. Kan

Incorporation of Inconel-718 Material Test Data into Material Model Input Parameters
TOr *MIAT 224 ..o e 7-5
S. Dolci, K. Carney, L. Wang, P. Du Bois, C-D. Kan

Characterization of the Lode = -1 Meridian on the Al-2024 Failure Surface for
*MAT_224 in LS DY N A oo, 7-7
R.L. Lowe, J.D. Seidt, A. Gilat

A Comparison of Monolithic and Layered-Plate Configurations for Containment ...............7-8
T.J. Vasko

Session 8 — NVH

Statistical Energy Analysis for High Frequency Acoustic Analysis with LS-DYNA® ..............8-1
Z. Cui, Y. Huang, M.Souli, T. Zeguar

Session 9 — Automotive (2)

Latest developments in Automotive Aerodynamics using LS-DYNA® ..........cccccvvvveriieannn. 9-1
I. Caldichoury, F. Del Pin, R. Paz

Durability Assessment of Welded Structures Based on Welding Simulation
WItH LS-DYNA® . ..ot e e 9-2
A. Krasovskyy, A. Virta, T. Kloppel
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Session 9 — Automotive (2) (continued)

Recent Updates for the Heat Transfer Solver in LS-DYNA® with Focus on Computational
Welding MECHhANICS ..o e 9-3
T. Kl6ppel, M. Schill, T. Loose

Session 10 — Composites

Broad-Spectrum Stress and Vibration Analysis of Large Composite Container ................. 10-1
A. Jensen, G. Laird, A. Tayne

Computational Modeling of Geosynthetic Reinforced Soil (GRS) Composites Under
AXIAL LOBAING oottt e 10-2
M. Sitek, C. Bojanowski

Delamination Prediction of Uni-Directional Composite Laminates using Shell Elements and a
Strain Rate Dependent Micro-mechanical Material Model ...............ccocoiiiiiiiiiiiiininnn, 10-4
S. Medikonda, A. Tabiei

Droptower Impact Testing & Modeling of 3D-Printed Biomimetic Hierarchical
COMPOSITES ...ttt et ettt e 10-5
G.X. Gu, S. Kooi, AJ. Hsieh, C-F. Yen, M.J. Buehler

Session 11 — Constitutive Modeling (2)

Assessing and Validating the Crash Behavior of Securalex®HS, a High-Strength Crashworthy
Aluminum Alloy, Using the GISSMO Model ...........oooiiiiiiiiiii 11-1
C.J. Corbett, L. Laszczyk, O. Rebuffet

Predictive Fracture Modelling in Crashworthiness:

A Discussion of the Limits of Shell Discretized Structures ............ccoovviiiiiiiiiiiiiieeineenen, 11-3
A.Haufe, F. Andrade, M. Feucht, H. Klamser, D Riemensperger, K. Schweizerhof

A Standardized Mechanism to Validate Crash Models for Ductile Plastics ....................... 11-5
M. Lobdell, B. Croop, H. Lobo

Mullins Effect in Rubber; Part Two: Biaxial ..........coooiiiiiiiii e 11-6

W.W. Feng, J.O. Hallquist

Modeling Crack Propagation in RUDDEr ... .. ..o 11-7
Y. Lev, K. Volokh

Experimental and Numerical Investigation of the Tearing Resistance of a Parachute Woven
Fabric USING LS-DYNA® .ottt 11-8
B. Perin, Ch. Espinosa, R. Blois, P. Bordenave

Session 12 — Simulation (3)

A Process for Robust Design of a Vehicle Front Structure Using Statistical Approach ........ 12-1
M. Okamura




14" International LS-DYNA® Users Conference

Session 12 — Simulation (3) (continued)

The Significance of the Production Process of FRP Parts for the Performance

IN CrasShWOITNINESS ... vt e e e e 12-2
C. Liebold, A. Erhart, A. Haufe

Quasi-Static Simulations using Implicit LS-DYNA® ... . i, 12-4
S. Pathy, T. Borrvall

Simulation of Wear Processes in LS-DYNA® ...t 12-5

T. Borrvall, A. Jernberg, M. Schill

Modeling and Simulations of Vehicular Impacts on W-Beam Rail with Raised Blockouts .....12-6
C.S. Dobrovolny, N. Schulz, R.P. Bligh, C. Lindsey

A Robust Cohesive Zone Model for Cyclic Loading ..........ccocoeuveiiiiiiiiiniiiiiiiinieien 12-7
A. Tabiei, W. Zhang

Session 13 — Simulation (4)

Validating Innovative Design Solutions - Analysis of the Gerald Desmond

Bridge RePIaCEMENT ... e 13-1
F. Lancelot, D-L. Li, M. Nelson, M. Carter
Durability Study of Tractor Seat Using LS-DYNA® ..ot 13-2

J. Erancheri, R. Venkatesan

Robust Modelling and Validation Analysis on the Raffles City Chongging Project .............. 13-3
Z-G. Liu, S-C. Wu, X. Dong, F. Lancelot, L-G. Zhu

Session 14 — Electromagnetic

Saving Calculation Time for Electromagnetic/ Mechanical/Thermal Coupled Simulations by
Using the New EM 2D/3D Capabilities ..........ocoouiiiiiii e 14-1
I. Caldichoury, P. L‘Eplattenier

Numerical Study of an Interrupted Pulse Electromagnetic Expanding Ring Test ............... 14-4
J. Imbert, M. Worswick

Calculating Electromagnetic Field (EMF) Distortion to Maintain and Secure Electric

TranSMISSION LINES .ottt 14-5
J. Puryear, D. Rodriguez, I. Caldichoury

A Distributed Randle Circuit Model for Battery Abuse Simulations Using LS-DYNA®  .....14-7
N. Aulig, E. Nutwell, S. Menzel, D. Detwiler

Battery Abuse Case Study Analysis Using LS-DYNA® ... 14-8

J. Marcicki, A. Bartlett, X.G. Yang, V. Mejia, M. Zhu, Y. Chen, P. L’Eplattenier, I. Caldichoury

Study on Ultra-high Electro-Magnetic Flux Generation using LS-DYNA® Multi-Physics Capability ..14-3
K. Takekoshi
* Note: This Paper not presented at 14th LS-DYNA Users Conference; it’s available electronically on the
conference thumb drive only.
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Session 15 — Aerospace (2)

Using Tabulated Experimental Data to Drive an Orthotropic Elasto-Plastic Three-Dimensional
Model for Impact ANAIYSIS ... ..ouinii i 15-1
C. Hoffarth, B. Khaled, S.D. Rajan, R. Goldberg, K. Carney, P. DuBois, G. Blankenhorn

Incorporation of Damage and Failure Into an Orthotropic Elasto-Plastic Three-Dimensional
Model with Tabulated Input Suitable for Use in Composite Impact Problems .................... 15-3
R. Goldberg, K. Carney, P. DuBois, G. Blankenhorn

Development of a Subcell Based Modeling Approach for Modeling the Architecturally
Dependent Impact Response of Triaxially Braided Polymer Matrix Composites ................. 15-5
C. Sorini, A. Chattopadhyay, R.K. Goldberg, L. Kohlman

Analysis and Testing of a Composite Fuselage Shield for Open Rotor Engine
Blade-OUt ProteCtion  .....eeieie e 15-6
J.M. Pereira, W. Emmerling, S. Seng, C. Frankenberger, C.R. Ruggeri, D.M. Revilock, K.S. Carney

Session 16 — Occupant Safety

LS-DYNA® Model Development of the Harmonized Hybrid 111 05F Crash Test Dummy ...... 16-1
C.S. Shah, R. Barnes, G. Hu, J. Li

WorldSID 5% Dummy Model Development in Cooperation with German
AULOMOLIVE INAUSTIY ..o 16-2
S. Stahlschmidt, G. Dumitru, Y. Huang, U. Franz

Development and Validation of a 95th Percentile Male Pedestrian Finite Element Model .....16-3
W. Pak, C.D. Untaroiu

A Numerical Investigation of Human Biomechanical Response under Vertical Loading Using
Dummy and Human Finite Element Models ...........coooiiiiiiiiii e 16-4
C.D. Untaroiu, J. Putnam

Session 17 — Metal Forming (1)

Recent Developments in the Metal Forming Modules in LS-PrePost® (1) :
The EZSetup and 3D-Drawbead modUIES ..........c.oeiiiiiiiiiii e 17-1
Q. Yan, K. Zhang, P. Ho, L. Zhang, Y. Xiao, X. Zhu

Recent Developments in the Metal Forming Modules in LS-PrePost® (2) :
The Die SyStem MOAUIE .....o.ouiiiii e 17-2
C. Zhang, P. Ho, Y. Xiao, L. Zhang, X. Zhu

The Influences of Tensile Test Directions and Yield Stress Selections on the FE Results of

TBFL180 U-Channel ........ooiiniuiii e e e 17-3
Z. Qin, C-K. Hsiung

Metal Forming Automation using LS-OPT® 17-4
K.C. Kusupudi
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Session 18 — Simulation (5)

Simulating Pellet and Clad Mechanical Interactions of Nuclear Fuel Rod for
Pressure Water REACIOIS  ......iuinie it
W. Zhao, D. Mitchell, R. Oelrich

Interactive Dynamic Analysis of Subsea Lifting ROPeS .........coooviiiiiiiiiniiiiiie
G. Laird, K. Fraser, R. Marsh

An Investigation into the Relationship between Wood Bat Durability and Bat Taper
GeomMEtry USING LS-DYNA® oo
J. Fortin-Smith, J. Sherwood, P. Drane, D. Kretschmann

Analysis of High Velocity Impact Penetration Using the Smoothed Particle
Galerkin MEtNOO ... e
Y. Wu, Y. Guo, C.T. Wu, W. Hu, J. Magallanes

Session 19 — Modeling (1)
Development of a Finite Element Model of a Motorcycle ...........ccocooiiiiiiiiiiiniiinninnn
N. Schulz, C.S. Dobrovolny,S. Hurlebaus

Model Set Up and Analysis Tools for Squeak and Rattle in LS-DYNA®  ..........cooooiivviinnn
T. Fokilidis, J. Weber, M. Moridnejad

CORrelation and Analysis (CORA) in Visual-Environment ...
M. Seshadri, R. Ramanna,S. Shetty

Application of LS-DYNA® in Structural Fatigue Analysis and post-processing
WIth LS-PrePost® ... e
Y. Huang, Z. Cui, P. Ho, C. Zhang

Session 20 — Computing Technology

Characterizing LS-DYNA Implicit Performance on SGI® Systems Using SGI MPInside
MPIEProfiling TOOI ....onieiii e
O. Schreiber, T. DeVarco, J. Custer, S. Shaw

A Study of MPP LS-DYNA® Performance on Hardware Configurations ..........................
Y-Y. Lin, T.Ishibashi

Session 21 — Aerospace (3)

Crash Testing and Simulation of a Cessna 172 Aircraft: Pitch Up Impact Onto Soft Soil
E.L. Fasanella, K. Jackson

Crash Testing and Simulation of a Cessna 172 Aircraft: Hard Landing Onto Concrete
K. Jackson, E.L. Fasanella
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Session 22 — Optimization

Preference-based Topology Optimization of Body-in-white Structures for
Crash and SAtiC LOAAS .. c.vnieiiniiiii e e 22-1
N. Aulig, E. Nutwell, S. Menzel, D. Detwiler

The LS-TaSC™ Multipoint Method for Constrained Topology Optimization ..................... 22-2
W. Roux
LS-OPT® Status and OULIOOK .......ccoouvvriiiiieeeeee et 22-3

N. Stander, A. Basudhar

Design optimization with Modal Assurance Criteria (MAC) .. ..cvviiiiiiiiiiniencee e 22-6
S. Kinouchi, R. Ishii, M. Okamura

Use of Data Reduction Methods for Robust Optimization ................coooiiiiiiiiiiinn, 22-7
D. Borsotto, L. Jansen, R. Strickstrock, C-A. Thole

Session 23 — Occupant Safety (2)

Identifying Traumatic Brain Injury (TBI) Thresholds Using Animal and Human Finite
Element Models Based on in-vivo Impact Test Data .........c.cocoeiiiiiiiiiiiiiiiieieeae 23-1
K. Yates, C. Untaroiu

Finite Element Investigation of Injury Risks of Immature Pelvis and Femur in

Pedestrian IMPaCT ........ei e e 23-2
M. Shen, B. Jiang, A. Kalra, Y. Shu, R. Zhou, X. Jin, K.H. Yang

Airbag Inflator Models in LS-DYNA® ...t 23-3
K-S. Im, Z-C. Zhang, G.O. Cook, Jr.

Low Risk Deployment Passenger Airbag — CAE Applications & Strategy ..................c.c.w. 23-5
B. Feng

Application of LSTC Hybrid I11 5th Fast Dummy in 2nd Row Occupant Protection ..........23-6

M-P. Lin, C-M. Chang, M-H. Wang, H-H. Chen
* Note: This Paper not presented at 14th LS-DYNA Users Conference; it’s available electronically on the
conference thumb drive only.

Session 24 — Metal Forming (2)

Numerical Analysis of the Effects of Orthogonal Friction and Work Piece Misalignment

during an AA5042 Cup Drawing PrOCESS ... ..eueuinininiiiii e 24-1
A.G. Mackey

Advances in LS-DYNA® Metal FOrming (1) ..........coooiiiriiiieeeeeeeiiiiiieeeeee e, 24-2
X. Zhu, L. Zhang, Y. Xiao

Advances in LS-DYNA® Metal Forming (1) ... 24-3

X. Zhu, L. Zhang, Y. Xiao
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Session 25 — Constitutive Modeling (3)

A Complementary Experimental and Modeling Approach for the Characterization of Maple
and Ash Wood Material Properties for Bat/Ball Impact Modeling in LS-DYNA® .............. 25-1
J. Fortin-Smith, J. Sherwood, P. Drane, D. Kretschmann

*MAT_PAPER and *MAT_COHESIVE_PAPER: Two New Models for
Paperboard Materials ... 25-2
J. Karlsson, M. Schill, J. Tryding

Constitutive Modeling for Composite Forming Simulation and Development of a Tool
for Composite Material DESIGN ......c.couiuiuiniiii e 25-3
M. Nishi, T. Hirashima, S. Wang

Modeling Pre and Post Tensioned CONCIEte ..........ooieiiiiiiiiii e 25-5
L. Schwer
* Note: This Paper not presented at 14th LS-DYNA Users Conference;, it’s available electronically on the
conference thumb drive only.

Jones-Wilkens-Lee (JWL) Equation of State with Afterburning ... 25-6
L. Schwer
* Note: This Paper not presented at 14th LS-DYNA Users Conference; it’s available electronically on the
conference thumb drive only.

Session 26 — Simulation (6)

LS-DYNA® Structured ALE (S-ALE) SOIVEr ... ..ot 26-1
H.Chen

FSI with Chemistry based on the Immersed Boundary Method in the LS-DYNA® CESE

Compressible FIOW SOIVEF ... 26-2
K-S. Im, Z-C. Zhang, G. Cook, Jr.

Staged Construction of an API 650 Tank on a Settling Foundation ........................c.o 26-3

A. Hay, R. du Preez, R. Minnaar

Session 27 — Connections

Recent Developments for Welding Simulations in LS-DYNA® and LS-PrePost®................... 27-1
M. Schill, A. Jernberg, T. Kioppel
A Cohesive Element Model for Large-Scale Crash Analyses in LS-DYNA® ....................... 27-2

J.K. Sgnstabga, D. Morina, M. Langsetha

Development and Validation of Bolted Connection Modeling in LS-DYNA® for
Large VEhicle MOEIS ... ....ovii e 27-3
M. Hadjioannou, D. Stevens, M. Barsotti
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Session 28 — Modeling (2)

Recent Development of ICFD Pre and Post Processing in LS-PrePost® ............ccccoevevvveenn, 28-1
Y. Wenhui, P. W. Ho, I. Caldichoury

New XY-Plot interface in LS-PrePost® ................ooiiiiiiiiiiiii e 28-2
P. Ho, L. Liangfeng, W. Yu, S. Pathy

Roof Rail Airbag Folding Technique in LS-PrePost® Using DYNFOLD Option .................. 28-3

V.C. Deshpande, W. Lian, A. Nair

Introducing New Capabilities of JFOLD Version 3 and Airbag Folding Examples Option .....28-4
R. Taylor, S. Yagishita, S. Hayashi

Session 29 — Computing Technologies (2)

Improvements for Implicit Linear Equation SOIVErs ...........c.cooiiiiiiiiiiiiiiiiiiiiiieeee 29-1
R. Grimes, B. Lucas, C. Weisbecker

Eigensolution Technology in LS-DYNA® ...t 29-2
R. Grimes

LS-DYNA® Smoothed Particle Galerkin (SPG) Method with Strain Gradient

Stabilization and Thermal Effects ..........oiiiiii e 29-3

\.Y. Guo, C.T. Wu, W. Hu
LS-DYNA® Performance enhancement of Fan Blade off Simulation on Cray XC40 .........29-5

R. Taylor, S. Yagishita, S. Hayashi
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