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LS-DYNA versions 

Dev  

R11  

R9 

R8 

R10  

LS-DYNA 

ωVersion numbering scheme 
ςaŀƧƻǊ ōǊŀƴŎƘŜǎ ŎŀƭƭŜŘ wуΣ wфΣ wмлΣ Χ 

ςOfficial releases such as R9.3.0,  
wмлΦнΦлΣ wммΦмΦлΣ Χ  

ωMost robust releases 
ςReleases R7.1.3, R9.3.0, (R9.3.1*) 

ςRecommended production versions  

ωLatest official versions 
ςRelease R9.3.0 from May 2018 

ςRelease R10.2.0 from February 2019 

ςRelease R11.1.0 from August 2019 
 

*available soon 



Latest developments: Outline 

ωIsogeometric Analysis (IGA) 

ωElement Technology 

ωImplicit 

ωContact 

ωConnections 

ωAirbags (CPM) 

ωMaterial Models 

ωForming Applications 

ωThermal Analysis 

ωMiscellaneous 

 

 

 

 
 

 

 



Isogeometric Analysis | Multistage 

ωEnable multistage analysis, e.g., forming processes 
ςprepare for next step with *INTERFACE_SPRINGBACK_LSDYNA 

ςstart from last step with *INITIAL_STRESS/SHELL_NURBS_PATCH 
stresses, strains, thickness change, history variables 

ςtrimming step with *CONTROL_FORMING_TRIMMING 

 

 

 

 

 
 

 

 deep drawing 
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mapping, e.g., 
plastic strains 

Benson, Hartmann, Li, Nagy  



Isogeometric Analysis | Spline Techniques 

ω{ǳǇǇƻǊǘ έ.ŜȊƛŜǊ-9ȄǘǊŀŎǘƛƻƴά-Format 
ςallows study of different spline technologies 

ςshell & solid NURBS 

 

 

 

T-splines, U-splines 
Coreform LLC . Ford Motor Co., Ltd. 

Truncated hierarchical T-spline 
Carnegie Mellon University . Honda Motor Co., Ltd. 

Benson, Hartmann, Li, Nagy  



Isogeometric Analysis | Miscellaneous 

ωSupport HAZ-option for NURBS shells 

ω*LOAD_NURBS_SHELL 
ςline loads along curves 

ςpressure loads on patch and areas 

ω*CONTACT_NURBS_TIED_EDGE_TO_EDGE 
ςtying of (un-)trimmed NURBS patches 

ςpenalty formulation 

ςexplicit & implicit 

ςcurrently only SMP (Dev-Version) 

ςΧ ǿƻǊƪ ƛƴ progress 

hood ς BMW AG 

spotweld with 
heat affected zone 

Benson, Hartmann, Li, Nagy  



Finite Elements | Cubic Solids 

ωNew element formulations 27, 28, and 29 
ςELFORM=27 is a 20-node tetrahedron 

ςELFORM=28 is a 40-node pentahedron 

ςELFORM=29 is a 64-node hexahedron 

ωElement input 
ς*ELEMENT_SOLID_T20 

ς*ELEMENT_SOLID_P40 

ς*ELEMENT_SOLID_H64 

ωKeyword to convert linear to cubic 
ς*ELEMENT_SOLID_H8TOH64 

 

ωΧ ǿƻǊƪ ƛƴ ǇǊƻƎǊŜǎǎ 

 

high accuracy in twisted beam problem 
with only one solid over the thickness 

#29 

#28 

#27 

Benson, Teng 



Elements | Crushable Beam 

ωCAE models for concept design 

ωReplace detailed FE model (shells, solids)  
by simple beam frame structure 

ωComplex structural behavior embedded in 
material model: *MAT_119 enhanced (IFLAG=2) 
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Linear Implicit (1) 

ωNew eigenvalue extraction method: MCMS 
ςMultilevel Component Mode Synthesis 

ςless accurate than Lanczos,  
but far less computer resources 

ςuseful for NVH applications  
that want thousands of modes 

 

ωSectoral symmetry 
ςfor models with significant  

rotational symmetry:  
highly reduced eigenvalue problem 

 

ωAnd alwaysΧ 

Lanczos 

MCMS 

Number of modes 
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U
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im
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huge CPU/memory savings 

Grimes, Ashcraft, Lucas, Rouet, Wiesbecker, Vecharynski, Li 



Linear Implicit (2) 

ωΧǿƻǊƪƛƴƎ ƻƴ ƭŀǊƎŜǊ ŀƴŘ ƭŀǊƎŜǊ ƳƻŘŜƭǎΗ 
ςe.g. jet engine model from Rolly Royce 

ςoriginal attempt: 158 hours on 448 cores 

ςcurrent best: 12 hours on 2304 cores 

ςcontinuing efforts to improve scalability 

 

memory 

CPU rate 

67M solid elements  
200M rows in linear system 

Grimes, Ashcraft, Lucas, Rouet, Wiesbecker, Vecharynski, Li 



Nonlinear Implicit (1) 

ωConvergence tolerances 
ςmaximum values, consistent norms 

ωTime stepping 
ςstep change based on accuracy, automatic keypoints 

ωProcess splitting by *CASE 
ςέŎƻƳǇƭŜȄέ ǇǊƻŎŜǎǎ ŘƛǾƛŘŜŘ ƛƴǘƻ έǎƛƳǇƭŜέ ǎǘŜǇǎ 

ωAccurate prestressing 
ςinitial stress section accounts for bending  

(*INITIAL_STRESS_SECTION with IZSHEAR=2) 

ωMaterials etc. 
ςtangent moduli and stiffness matrices added and 

improved for, e.g., *MAT_SHAPE_MEMORY, 
ϝa!¢ψ{hC¢ψ¢L{{¦9Σ ϝa!¢ψ{!atΣ ϝ!Lw.!DΣ Χ 
 

 

 

Borrvall, Bengzon 


