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Liebherr, Germany:  

Innovative Crane with Light-Weight Boom 

Challenge:  

Reduce the weight of the new industrial stick 

systematically and at the same time increase load 

capacity 

Solution:  

ÅAltair OptiStruct topology optimization to locate 

excess material in no-load areas 

ÅThe findings were incorporated into a ñbionic frameò 

concept 

Business Impact: 

Å  20% weight reduction. 

ÅLoad capacity increased by up to 400 kg (880 lb) 

ÅImproved protection for equipment attached to it 

ñThe componentôs dead weight was reduced by approximately 20 % and load capacity was increased by 

up to 400 kg. Apart from its higher handling efficiency, the redesigned stick now provides improved 

protection for equipment attached to it.ò  

ï  Liebherr Bauma 2010 Exhibition Blog 

http://www.liebherr.com/de-DE/default_lh.wfw
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PSA Peugeot Citroën, France:  

HyperWorks Improves Development Process 

Challenge:  

Define a new simulation process development that 

includes accurate component data (thickness, 

residual strains, etc.) 

Solution:  

Å Use HyperForm and RADIOSS in product 

development 

Å Evaluate the impact of the manufacturing process 

onto the component formability 

Å Seamlessly include forming results into RADIOSS 

crash simulations 

Business Impact: 

Å Reduce overall development time 

Å Get a better correlation with test results 

Å Improve product quality and process robustness 

ñWe are in the position to predict crash results via simulation much better than in the past. Building 

on this approach will lead to sustainable time savings and better products for our customers.ò 

ï  Fabien Beda, Senior Engineer Crash & Fluid Simulations PSA Peugeot Citroën 

Different deformation patterns (Reference, Without and With Blankholder) at 0,008 Sec 
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Motorola, USA:  

Efficient Phone System & Component Modeling 

Challenge:  

Generate more complex models for structural, thermal 

and mechanism analysis while reducing the pre and 

post processing time 

Solution:  

Å System Modeling: Motorola Model Mesher automation 

to batch mesh a complex assembly in few clicks 

Å Component Modeling: Designer Compass (using 

Process Manager) ties Pro-E, HM and Abaqus 

seamlessly 

Business Impact: 

Å Total pre-processing time reduced from weeks to days. 

Å Enabled designers to perform nonlinear component 

level simulations freeing up analysts for more 

complicated system level simulations 

ñHyperWorks enabled us to tailor simulation processes to our specific requirements and 

significantly improved our simulation efficiency." 

 ï Dr. Kinzy Jones Manager, Advanced Mechanics Group, Motorola, USA 

 

 

http://commons.wikimedia.org/wiki/File:Motorola_Milestone.jpg
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Honda R&D North America: 
Streamline Frequency Response Analysis of Exhaust System 

Challenge:  

Streamline the simulation time for frequency response 

analysis of exhaust systems to optimize the design and meet 

the test requirements. 

Solution:  

Å HyperWorks Process Manager to automate the most tedious 

CAE tasks 

Å RADIOSS to run the analysis 

Å One integrated process from CAD to reports 

Business Impact: 

Å Three different applications and an intensive user interaction 

replaced by one semi-automated and user friendly GUI 

Å 80% time saving in model setup, analysis, and reporting 

Å Any design engineer can perform the analysis with minimal 

training 
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Volkswagen Motorsport, Germany:  

Vertical Dynamics of an Off-road Race Car  

Challenge:  

Find the best suspension setup simulating standard 

tests of race vehicles in extreme conditions, such as 

kick-backs over an artificial hill.  

Solution:  

Å Parametric modeling using MotionView. 

Å MotionSolve for vehicle Dynamics simulations. 

Å Correlation of the results with experimental test 

Business Impact: 

Å Optimal suspension setup to improve the race 

performance 

Å Fast and stable simulations with MotionSolve. 

Å Close match of parametric virtual studies and physical 

test 

ñUsing MotionSolve we were able to run fast and stable simulations, getting a close match between 

test and simulation data and a better understanding on the effect of payloads on kickback.ò 

ï  Dirk Bordiehn & Katja Fritzsch,  VW Motorsport, Germany @ Altair Dynamics 2009 
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Crash Simulation in Five Minutes  

Challenge:  

Perform a crash simulation of a 1 million element 

model for 80 ms in under 5 minutes 

Solution:  

Å Hybrid-MPP solver parallelization with extended 

scalability to over 1000 cores 

Å Advanced mass scaling to increase simulation time 

step without significant loss of accuracy 

Business Impact: 

Å Shortening the crash simulation time allows higher turn 

around of model variants 

Å Enabler for robust design and optimization 

ñAccelerating simulation times while increasing the quality and robustness of crash computation are 

challenges we are attaching importance to"  

ï Laurent Di Valentin, Expert in Numerical Simulation, PSA Peugeot Citroen.  
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CAD2Crash24 ï Grand Challenge  

Challenge:  

Turn around meshing, assembly, setup, validation, 

simulation, result reporting in 24 hours  

Solution:  

Å Batch meshing and assembly of the model from CAD  

Å HyperCrash model validation 

Å RADSIOSS - Scalability, Quality and Repeatability 

Å PBS Pro job management and scheduling 

Å HyperView report automation 

Business Impact: 

Å Shortening the model build and checking process from 

weeks into a day 

Å More model variations can be produced and hence 

design iterations can be performed faster 
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Durability Overnight 

Challenge:  

Setting up a durability analysis during the day and run 

a design study overnight  

Solution:  

Å HyperWorks process automation including 

BatchMesher and HyperStudy 

Å Durability Director modeling process 

Å RADSIOSS - Scalability, Quality, Repeatability 

Å PBS Pro job management and scheduling 

Å HyperWorks Partner Alliance - nCode 

Business Impact: 

Å Shortening the durability analysis process into a day 

Å More model variations can be produced and hence 

design iterations can be performed faster 
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A Platform for Innovation 

Simulation-driven 

Innovation 
 

Simulation is the 

source for evaluating 

design performance 

and hence provides 

the basis for decisions 

and rapid innovation 

 

Liberate Creativity 

 
 

Best-in-class tools to 

generate, evaluate, 

optimize and manage 

virtually unlimited 

design concepts 

Extend 

Collaboration 
 

Open-architecture to 

provide the maximum 

flexibility adapting to 

different enterprise 

needs, enabling the 

automation of CAE 

processes 
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Modeling &  

Visualization 

Visualization 

 HyperView 

Multi-Body 
MotionView 

Finite Elements 
RADIOSS 

Concept & Design 

 OptiStruct 

Simulation Optimization Manufacturing 

Multi-Disciplinary 

 HyperStudy 

Extrusion 

 HyperXtrude 

Molding 

 HyperMold 

Welding 

 HyperWeld 

CAE Data Management 

 HyperWorks Data Manager 

Complete, Fully Integrated Software Solution 

Process Automation 
HyperWorks Process Manager 

Stamping 

 HyperForm 

Math Modeling 

 HyperMath 

Multi-Body 
MotionSolve 

Finite Elements 
HyperMesh 
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Altair HyperWorks 11.0 

Novel Enterprise 

User Experience 
 

Next-generation 

technology to leverage 

years of experience in 

product lifecycle 

management fully 

integrated with 

engineering experience 

Integrated  

Desktop 
 

Building models and 

visualizing results easily 

and quickly, in a user-

friendly, flexible, 

automated, open, 

customizable, and 

collaborative framework 

 

Engineering 

Solutions 
 

Advanced meshing, 

assembly, sub-modeling, 

model-checking, morphing,  

animation technology 
 

Crash, NVH, durability, 

manufacturing, suspension 

and CFD environments 
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Altair HyperWorks 11.0 

Optimization 

Leadership 
 

Innovative technologies 

for optimization with 

non-linear physics. 
 

Fully integrated with 

solvers and modeling 

environment. 

 

FE-Solver 

Advancements 
 

Superior scalability, 

quality, repeatability. 
 

Leadership in crash, 

safety, durability and 

NVH simulation. 
 

New implicit non-linear 

simulation 

Multi-body  

Design Solution 
 

Multi-body Simulation 

environment, solver, and 

utilities for automotive 

and mechanism design. 
 

Complete, customizable, 

integrated, user-friendly 

end-to-end solution. 
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Integrated Desktop 

ÅStreamlining user experience thru 

common graphical interfaces 

Å Browser driven 

Å Easy to learn 

Å View synchronization 

Å Integration of pre- and post-

processing 

Å Integration with HyperWorks 

Enterprise 

Å Interoperability with PDM and CAD  

ÅProviding the framework for modeling 

and visualization for finite element 

models and multi-body systems 

ÅProviding automation environment 

ÅOpen CAD and solver interfaces 

../../../../Documents and Settings/schramm/Desktop/WEBEXS/cfd_lowres.wrf
../../../../Documents and Settings/schramm/Desktop/WEBEXS/buildplots_lowres.wrf
../../../../Documents and Settings/schramm/Desktop/WEBEXS/HM11_BROWSERS_tables_1024x768.wrf
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Interfacing, Integration, Open System 

CATIA 

UG 

Pro/E 

IGES 

STEP 

Tribon 

SolidWorks 

 

Adams 

Abaqus 

Ansys 

CFD++ 

Dyna 

Femfat 

Fluent 

Madymo 

Matlab 

Moldflow 

Moldex3D 

MotionSolve 

Nastran 

nCode 

Permas 

PamCrash 

RADIOSS 

OptiStruct 

Samcef 

Simpack 

StarCD 
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HyperMesh Highlights 

ÅMeshing  

Å Acoustic cavity 

Å Power train meshing 

Å All quad shell meshing with flow control 

Å CFD meshing 

Å Local Tetmesh refinement 

ÅGeometry  

Å New and Improved CAD readers 

Å New: SolidWorks, Tribon 

Å More functions to create and modify 

geometry easily 

Å Parametric geometry editing 

Å Enhanced Mid-surfacing 

ÅUsability 

Å Cross-referencing 

Å Transformations 

Å Visualization modes 

//prog/ProductMgr/WEBEXS/HM11_MESH_boxrefinement_1024x768.wrf


Copyright © 2010 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.  

CAD Interoperability 

ÅGeometry manipulation in HyperMesh  

Å On-screen manipulation 

Å Automatic mesh update 

Å More ways of creating geometry 

ÅSimLab Technology  

Å Feature-based meshing 

Å Template driven 

Å Design connection 

ÅData exchange with CAD 

Å Bi-directional exchange of parameters 

Å Currently WIP 

ÅHyperShape/CATIA 

ÅHyperWorks Collaboration Tools 

Å Integration with enterprise 
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HyperWorks Collaboration Tools 

ÅExplore Dialog integrated into desktop 

ÅIntegrated into all Desktop native file dialogs 

ÅSearch & retrieve files 

ÅView properties associated with files, with 

automatic metadata extraction 

ÅConnect to PLM systems 

ÅSeamlessly connect to corporate PLM 

systems for CAD retrieval 

ÅSearch directly within PLM repository 

ÅRetrieve and load CAD files directly into HM 

ÅTeamcenter adapter 

ÅOrganize CAE data in the Data Manager 

Browser 

ÅEasily search for information by using 

simple or advanced queries 

ÅSynchronize libraries and workspaces 

ÅManage personal data or collaborate with 

team database 
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HyperView, HyperGraph Highlights 

ÅBiggest Overhaul Since Inception 

ÅNew and Updated Frameworks 

ÅBrowser Driven Workflow 

Å Session, Parameter 

Å Model, Loadcase, Results 

ÅResult Math 

Å Interactive (Expression Builder) 

Å Batch 

Å HyperGraph, HyperMath, HyperStudy 

Å HvTrans, HgTrans 

Å Scripted plugins 

Å TCL, Templex, HyperMath 

ÅVideo Overlay 

ÅGraphic Manipulators 

Å Section cuts, Image planes, Rakes 

../Local Settings/Temporary Internet Files/OLKB/WebExs/cfd_manipulators.wrf
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Domain Specific Engineering Solutions 

ÅAutomotive specific user profiles 

Å Durability Director 

Å Suspension Director 

Å NV Director 

Å CFD Director 

ÅHyperCrash  
Å FTSS dummy support 

Å Extended LS-Dyna interfacing 

Å Integration with HyperMesh 

ÅManufacturing 

Å Moldex user profile 

Å HyperXtrude/Polymer 

ÅComposite Layup and Optimization 

Å Ply-based modeling 

Å Optimization processes 

ÅDrop Testingé and more 
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NVH Director: Assembly and Connectors 

ÅNVH Assembly Browser 

ÅNew assembly level data structure  

ÅMultiple, interchangeable model 

representations selectable based on 

simulation needs 

ÅLarge component FE models are kept 

in include files 

ÅAssembly to include data mapping 

and reconciliation managed thru 

Assembly Browser  

ÅSimplified model visualization in the 

graphics area ï used to facilitate 

assembly and post-processing tasks 

ÅTightly integrated with RADIOSS 

Predisplay PostdisplaSolver

Plotels PlotelsFRF
Detailed Mesh

Plotels

CMS

FRF

Predisplay PostdisplaSolver

Plotels PlotelsFRF
Detailed Mesh

Plotels

CMS

FRF

Detailed Mesh

Plotels

CMS

FRF
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NVH Director: Integrated Post-processing 

ÅModal Participation Visualization 

ÅResponse Studies using Modal 

Participation Data 

ÅGrid participation  

ÅPanel Participation Visualization 

ÅElement Normal Velocity RSS Tool 

ÅTransfer path analysis 

ÅEngine order analysis 

ÅResult server of HyperWorks 

Enterprise 

ÅUnique in Industry 

Fr 

Ff 

Fr 

Ff 
Ft 

Fe 
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HyperCrash: Crash, Safety Environment 

ÅAutomotive safety modeling environment 

Å Intuitive, process driven GUI 

ÅDummy positioning 

ÅAirbag folding 

ÅSeatbelt routing 

ÅSystem swap 

ÅMass balancing 

ÅResult mapping 

ÅFast penetration checking  

and de-penetration 

ÅMulti-solver support 

Å RADIOSS 

Å Dyna 
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Durability Director 

ÅThree pre-defined processes  

ÅDuty cycle definition 

ÅMulti-body dynamics 

ÅStress analysis 

ÅFatigue analysis 

ÅPost-processing 

ÅSolver neutral 
Å RADIOSS 

Å Nastran 

Å MotionSolve 

Å Adams 

Å nCode 

Å FEMFAT 
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Advanced Finite-Element Solutions 

ÅSQR ï Scalability, Quality, 

Repeatability  

ÅCrash solver leadership 

Å Hybrid-MPP 

Å Multi-domain 

Å Advanced Mass-scaling 

ÅNVH solver leadership 

Å CMS sub-modeling 

ÅNew implicit analysis 

Å Contact, materials  

Å Small & large deformations 

ÅConcurrent Simulation 

Å Multi-disciplinary 

Å Integrated, parallel solver 

Å Optimization ready 
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SQR ï Scalability, Quality, Repeatability 

ÅParallelization throughout all solution 

types 

Å Hybrid-MPP for iterative solutions 

Å Subcase and frequency decomposition for 

linear solutions 

Å Choice of numerical implementations that 

are suited for best scalability 

Å Striving for linear speedup 

ÅAccurate modeling of physics 

Å Precise contact 

Å Validated material and failure models 

Å Multi-domain methods 

Å Rigorous model checking 

ÅTaking the necessary care to make 

solution repeatable regardless of 

number of processors 
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INTEL Nehalem  2.80 GHz Cluster 

Neon 1 million elements  

8 ms simulation 

ÅCombines SMP and SPMD 

 

ÅMerges everything into one 

executable 

 

ÅScales further than SPMD 

Å 1M elements typically scale to 

528 cores  

Å With H-MPP same scales to 

1024 cores 

 

ÅHighly flexible to adapt to new 

hardware requirements 

 

ÅRepeatability guaranteed 

Hybrid-MPP ï Extended Scalability 

Speedups

16 SPMD domains vs # SMP threads

1
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Multi-Domain ï Accurate Local Results 

ÅGlobal model is replaced by 

physically equivalent sub-domains 

ÅDecomposition is based on time 

step 

ÅSignificant reduction of  

computation time 

ÅBoundary conditions between 

domains insure stability and 

equilibrium 

ÅNo loss in accuracy 

ÅRefined mesh brings more accurate 

prediction of deflection behaviour 

including fracture 

ÅMulti-domain reduces the cost of 

fine mesh components 

ÅDevelopment collaboration with PSA 

Four times faster  
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Standard  AMS 

Time step (s) 4.5e-7 4e-6 

Energy error 1.15% 0 

Number of 

cycle 
224450 25340 

Cpu time (s) 3988 710 

Speed-up - 5.6 

AMS for quasi-static analysis 

3 point bending test 

Advance Mass-Scaling (AMS) ï Extreme Speed-up 

ÅNew Technology based on 

modifying the mass matrix to 

increase time step 

 

ÅManagement of accuracy 

 

ÅOnly influence on high 

frequencies 

 

ÅHighly scalable 

 

ÅApplicable to full scale, complex 

models 
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Noise, Vibrations Solver Leadership 

ÅBuilding on success 

Å More benchmarks 

Å Capturing automotive NV 

Å Adding what is necessary to win 

ÅNastran compatibility and beyond 

capabilities  

ÅCMS super-element Method 

Å Structural super-elements 

Å Fluid-structure super-elements 

ÅModal, panel, grid, super-element 

participation factors 

ÅSingle H3D file super-elements 

ÅNew solutions 

Å Complex Eigenvalues 

Å Response spectrum 

Å Pre-stressed normal modes 

Dr. Dennis D. Schwerzler, GM Technical Fellow , Noise & VibrationDr. Dennis D. Schwerzler, GM Technical Fellow , Noise & VibrationDr. Dennis D. Schwerzler, GM Technical Fellow , Noise & Vibration
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Non-linear Implicit Analysis 

ÅLarge and small displacements and 

rotations  

ÅQuasi-static 

ÅDynamic  

ÅPost-buckling (RIKS method) 

ÅSliding and small sliding contact 

ÅNon-linear materials  

Å Elastic-plastic 

Å Hyper-elastic 

ÅCompatible with explicit and linear 

analyses 

ÅUnder both input formats 

Å Bulk Data format (NASTRAN type) 

Å Block format 

../ISM/H3D/lapani.h3d
../ISM/H3D1/HGGear.h3d
../ISM/H3D/doorani.h3d
../ISM/H3D/sealani.h3d
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Solver Integration, Concurrent Simulation 

Å Integrate under Bulk Data format for 

optimization readiness 

ÅAll solutions including explicit are 

now available 

ÅSubcase selects solution sequence 

ÅComplex load scenarios can be 

defined 

ÅModel contained in Bulk Data section 

ÅTrue multi-disciplinary solver 

Å Integrated, parallelized 

ÅRADIOSS Block Format continued too 

BULK DATA 

SUBCASE 

Loads 

MFREQ NLGEOM 

STATIC 

HEAT 

EXPDYN 

Elements 

Materials 

Properties 
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Multi-body Design Solution  

Å Automotive design 

Å Suspension  

Å Steering and handling 

Å Ride 

Å NVH 

Å General mechanism design 

Å Mechatronics 

Å Durability 

Å MotionSolve Solutions 

Å Kinematic 

Å Dynamic 

Å Static and quasi-static 

Å Linear 

Å Flex-bodies 

Å Adams compatible 

Å Customizable, User routines 
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Multi-body Design Solution  

Altair HyperStudy / 
Altair OptiStruct

Altair HyperStudy / 
Altair OptiStruct

Altair HyperStudy / 
Altair OptiStruct

Å End-to-end Solution 

Å MotionView 

Å HyperView 

Å Tires 

Å Htire ï Handling tire 

Å Ftire ï Durability tire 

Å Domain specific verticals 

Å Suspension Director 

Å Durability Director 

Å Superior Flex-body handling 

Å RADIOSS 

Å H3D binary format 

Å Unique integration with 
OptiStruct for Optimization 

Å Flex body shapes and topology 

Å System responses 


