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LSDYNA versions

w Version numbering scheme
cal22NJ 6N yOKS& OI f f ¢
Dev ¢ Official releases such as R9.3.0,
WMNPHPANZ wMMPMDPn2 X

LS-DYNA

D11 w Most robust releases
¢ Releases R7.1.3, R9.3.0, (R9)3.1
R10 ¢ Recommended production versions

R9 w Latest official versions
¢ Release R9.3.0 from May 2018
R3 ¢ Release R10.2.0 from February 2019
¢ Release R11.1.0 from August 2019

*available soon



Latest developments: Outline

w Isogeometric Analysis (IGA)
w ElementTechnology
w Implicit

w Contact

w Connections

w Airbags (CPM)

w Material Models

w Forming Applications
w Thermal Analysis

w Miscellaneous




Isogeometric Analysis | Multistage Benson, Hartmann, Li, Nagy

w Enable multistage analysis, e.g., forming processes
¢ prepare for next step with *INTERFACE_SPRINGBACK_LSDYNA

¢ start from last step with *INITIAL_STRESS/SHELL _NURBS_PATCH
stresses, strains, thickness change, history variables

¢ trimming step with *CONTROL_FORMING_TRIMMING

mapping, e.g.,
plastic strains

-

deep drawing
trimming



Isogeometric Analysis | Spline Techniques Benson, Hartmann, Li, Nagy

w { dzLJLI2 NJ+9 E (i NE-RviBaNZ v &
¢ allows study of different spline technologies
¢ shell & solidNURBS

T-splines, Usplines
GoreformLLC FordMotor Co., Ltd.

Truncated hierarchicdl-spline
CarnegieMellon University Honda Motor Co., Ltd.



Isogeometric Analysis | Miscellaneous Benson, Hartmann, Li, Nagy

w pport HAZoption for NURBS shells

w *LOAD NURBS SHELL spotweld with
¢ line loads along curves heat affected zone
¢ pressure loads on patch and areas

w *CONTACT_NURBS_TIED_EDGE_TO_EDGE /-

¢ tying of (un)trimmed NURBS patches
¢ penalty formulation

¢ explicit & implicit

¢ currentlyonly SMP (DeVersion)

¢ X @ 2 Ndgreasy

hood ¢ BMW AG



Finite Elements | Cubic Solids Benson, Teng

w New element formulations 27, 28, and 29
¢ ELFORM=27 is a-A0de tetrahedron
¢ ELFORM=28 is a-h0de pentahedron
¢ ELFORM=29 is a-6éde hexahedron

w Element input #28
¢ *ELEMENT_SOLID_T20
¢ *ELEMENT_SOLID P40
¢ *ELEMENT_SOLID H64 407

w Keyword to convert linear to cubic
¢ *ELEMENT_SOLID H8TOH64

i A L L high accuracy in twisted beam problem
wX @2NJ] Ay LINERINbaa with only one solid over the thickness



Elements | Crushable Beam Yeh

w CAE models for concept design

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

w Complex structural behavior embedded in
material model: *MAT_119 enhanced (IFLAG=2)

force




Llneal‘ Impl|C|t (1) Grimes, Ashcraft, Lucas, Rouet, Wiesbecker, Vecharynski

_ _ Lancch
w New eigenvalue extraction method: MCMS O
. . =
¢ Multilevel Component Mode Synthesis = /
¢ less accurate than Lanczos, E / MCMS
but far less computer resources O 74_____,___,,,—————-/”‘
¢ useful for NVH applications
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that want thousands of modes

Number of modes

w Sectoral symmetry

¢ for models with significant
rotational symmetry:
highly reduced eigenvalue problem

» B

w And alwayX huge CPU/memory savings




Llneal‘ Impl|C|t (2) Grimes, Ashcraft, Lucas, Rouet, Wiesbecker, Vecharynski

WXG2NJAYy3a 2y fFNAESN | yR
e.g. jet engine model from Rolly Royce

original attempt: 158 hours on 448 cores

current best: 12 hours on 2304 cores

continuing efforts to improve scalability
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N0n|lneal’ Imp“C't (1) Borrvall, Bengzon

w Convergence tolerances
¢ maximum values, consistent norms

w Time stepping
¢ step change based on accuracy, automatic keypoints

w Process splitting by *CASE
¢c €02YLX SE¢ LINROSaa RADGARSR Ayil2 é¢arvYLX S¢ aas

w Accurate prestressing

¢ Initial stress section accounts for bending
(*INITIAL_STRESS SECTION with IZSHEAR=2)

w Materials etc.

¢ tangent moduli and stiffness matrices added and
Improved for, e.g., *MAT_SHAPE_MEMORY,
Falcyp{hCecypeL{{]} 92 fFatcecy{'tatz frF!'Lw.!DX X




