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Introduction ς Track Support Chrono::Vehicle 

ÅIn addition to the wheeled ground vehicles there will be in future a support for 
tracked vehicles in Chrono::Vehicles 

ÅThe same strategy for wheeled ground vehicles will be used for the track support 
in Chrono::Vehicle 

 

ÅIn wheeled and tracked vehicles different key aspects have to be realized in the 
modeling environment 

ÅE.g. the different suspension systems of wheeled vehicles are clearly defined 

ÅTrack systems (simplified in sprocket&shoe) can be very different, depending on 
their applications (e.g. battle tank vs doozer vs mining machines) 
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Track Systems ς Characteristic 

ÅHigh number of parts 

ÅHigh number of chain links 

ÅHigh degree of freedom 

 

ÅParts are linked to a system 

ÅLeads to a high cross-linked 
system 
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ÅChain systems are still challenging  for modeling and simulation 

ÅParts 

Å61 rigid parts 

ÅJoints 

Å54 revolute joints 

ÅDegrees of freedom 
(DOF) 

Å61 DOF 

ÅContacts 

Å690 contacts 



Track Systems ς Characteristic 

ÅEach  individual parameter affects the 
full system 

ÅE.g. tension force affects the 
kinematic 

 

ÅImportant for 

ÅDesign engineer who has to take 
care of the different parameters 

ÅSimulation and analysis engineer 
who has to run the simulation 
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Track Systems ς Characteristic 

ÅManifold different systems 

ÅEach application has 
ƛǘΩǎ ƻǿƴ ŎƘŀƭƭŜƴƎŜǎ  

 

ÅKinematic is defined more 
or less by form closure 

ÅFree kinematic 

ÅContact 
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Track Systems ς Characteristic 

ÅTrack systems depends on manifold parameters and their values 

ÅDrives the system to an modeling AND analyses problem 

 

ÅDependencies give the opportunity for experts for a good analysis 

ÅNeed for a simulation application to get more knowledge about the 
system and understanding 

ÅGood example is the analyze of the mining machines with an own 
developed plug-in for Adams 
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ÅChain systems are still challenging  for modeling and simulation 



Track Systems ς Motivation 

ÅChrono::Vehicle offers templates for wheeled vehicle 

ÅNext step a template based extension for track systems for 
Chrono:: Vehicle 

ÅDifferent tracked vehicle MBS software are available (MSC, Function 
Bay etc.) but the soil is still a challenge 

ÅChrono:: offers DEM/DVI, multiphysics, etc. 

ÅAn open and expandable solution for tracked vehicle is very useful in 
the viewpoint of an analyst 

ÅMotivated by a project of the US Army 
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Track Systems ς Specification 

ÅModeling and simulation systems for tracked vehicles (tanks) 

ÅTemplate based middleware software 

ÅDifferent kinematic systems of the track chain 

ÅTracked vehicle model includes a full vehicle with a full modeled track systems 
(no hybrid- or analytical-track chain) 

ÅAutomated positioning of the shoes as a track chain around the sprocket, idler, 
wheels  

ÅInteraction between each track shoe and soil (force based) 

ÅDifferent tension systems for the road wheel (torsion bar, hydro-pneumatic 
suspension) 

ÅPowertrain template 
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Tracks for Chrono::Vehicle ς Concept 

ÅRYU, H.S, et al. A complimant track link model for high-speed, high-mobility tracked vehicles. International Journal for 
Numerical Methods in Engineering. Int. J. Numer. Meth. Engng 2000, 2000, Bd. 48, 1481-1502 
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ÅFull vehicle of a tank 
without turret 



Tracks for Chrono::Vehicle ς Concept 

ÅPictures: [online 5.11.2015]  http:// www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/ Leopard 2, Ulrich Wrede 
    http://www.psm-spz.com/index.php?id=antrieb_laufwerk&L=1%27%22 
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ÅLeft & right running gear 
(track system) 

 

 

ÅDirect attached components 
(standard) 

 

ÅDecoupled running gear 
carrier (Infantry fighting 
vehicle Puma) 

ÅRunning gear carrier 
includes e.g. suspension 
and fuel tank 

http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/
http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/
http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/


Tracks for Chrono::Vehicle ς Concept 

ÅLeft and right running 
gear (track systems)  
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Dash lines and light colors : Alternative option
Blue boxes: Assemblies and Parts
Green arrows: Connection elements
Red arrows: Force/Torque connections
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Tracks for Chrono::Vehicle ς Concept 

ÅPictures: [online 5.11.2015] http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/ Leopard 2, Ulrich Wrede 
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ÅTension systems 

ÅRoad wheels 

ÅTorsions bar 

ÅEnd stop 

 

 

 

Torsion bar left side 

Torsion bar right side 

Mounting point 
torsion bar left 

side 

Damper 

Drive direction 
Brake 

Transmission 
(countershaft) 

http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/


Tracks for Chrono::Vehicle ς Concept 
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ÅTension systems 

 

ÅRoad wheels 

ÅTorsions bar 

ÅLinear 

ÅNonlinear 

ÅHydro-pneumatic 

ÅEnd stop 

 

ÅIdler 

Detail Tensionsystem
Slider or Arm

Slider/Arm (Boggie)
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Tracks for Chrono::Vehicle ς Concept 

ÅPictures: [online 5.11.2015] http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/ Leopard 2, Ulrich Wrede 

15 

ÅRoad wheels 

ÅIdler 

ÅSupport Roller 

 

ÅRemark 
ÅRubber rim 

 

 

http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/

