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Introduction¢ Track Support Chrono::Vehicle

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

AThe same strategy for wheeled ground vehicles will be used for the track support
In Chrono::Vehicle

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

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

ATrack systems (simplified sprocket&sho& can be very different, depending on
their applications (e.g. battle tank @®ozervs mining machines)
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Track SystemsCharacteristic

AChain systems are still challenging for modeling and simulation

AParts
AHighnumber ofparts A61 rigid parts
AHighnumber of chain links R Joints
AHigh degree ofreedom A54 revolute joints
ADegreef freedom e
APartsare linked to a system (DOF) © e
ALeads to dighcrosslinked A61 DOF
system AContacts
A690contacts
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Track SystemsCharacteristic

AEachindividual parameteaffectsthe
full system

AE.g. tension forcaffectsthe
Kinematic

Almportant for

ADesign engineer who has to take
care of the different parameters

A Simulation and analysis engineer
who has to run the simulation
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Track SystemsCharacteristic

- =

AManifold different systems F‘? -

AEach application has_ '
AlQa 26y OK

AKinematic is defined more &
or less by form closure

AFree kinematic
A Contact
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Track SystemsCharacteristic

AChain systems are still challenging for modeling and simulation

ATrack systems depends on manifold parameters and their values
ADrives the system to an modeling AND analyses problem

ADependencies give the opportunity for experts for a good analysis

ANeed for a simulation applicatioto get more knowledge about the
system and understanding

AGood example is the analyze of the mining machines with an own
developed plugn for Adams
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Track SystentsMotivation

AChrono::Vehicle offers templates for wheeled vehicle

ANextstepa template based extension ftnack systemsor
Chrono: Vehicle

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

AChrono:: offers DEM/DMhultiphysics etc.

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

AMotivated by a project of the US Army
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Track SystemsSpecification

AModeling and simulation systems for tracked vehicles (tanks)
ATemplate based middleware software
A Different kinematic systems of the track chain

ATracked vehicle model includes a full vehicle with a full modeled track systems
(no hybrid or analyticaltrack chain)

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

Alnteraction between each track shoe and soil (force based)

A Different tension systems for the road wheel (torsion bar, hygineumatic
suspension)

APowertrain template
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Tracks for Chrono::Vehiadé oncept

AFull vehicle of a tank
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Tension adjustor

A RYU, H.S, et al.cAmplimanttrack link modelfor high-speed highmobility trackedvehicles International Journaibr
NumericalMethodsin Engineering. Int. Numer Meth. Engng2000, 2000, Bd. 48, 148502
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Tracks for Chrono::Vehiadé oncept

A Left & right running gear
(track system)

A Direct attached components
(standard)

A Decoupled running gear
carrier (Infantry fighting
vehicle ma)

A Running gear carrier
Includes e.g. suspension
and fuel tank

A Picturesfonline 5.11.201b http:// www.primeportal.net/tanks/ulrich_wrede/leopard_2a5 nlleopard2, UlrichWrede
http://www.psm-spz.com/index.php?id=antrieb_laufwerk&L=1%27%22
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Tracks for Chrono::Vehiadé oncept

Running Gear
ALeft and right running
gear (track systems)

Dash lines and light colors Alternative option

Blue boxes Assemblies and Parts
Green arrows Connection elements
Red arrows ForcdTorque connections

ChassigHull

Running Gear Carrier Left

{
{

Joint

Tension
Forcd Torque

Joint

Tension
Forcd Torque

Revolute

ranlationa
Revolute
ranlationa

Contact
End Sto

Tensionsystem

Tensionsystem
Slidef Arm

Slidef Arm

Revolute Joi
Revolute Joi
Revolute Joi
Revolute Joi

Roller
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Tracks for Chrono::Vehiadé oncept

ATension systems

ARoad wheels | Mounting point
ATorsions bar torsion bar left
AEnd stop

A Pictures: [online 5.11.2015itp://www.primeportal.net/tanks/ulrich_wrede/leopard 2a5 nlleopard 2, UlrickVrede
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http://www.primeportal.net/tanks/ulrich_wrede/leopard_2a5_nl/

Tracks for Chrono::Vehiadé oncept

ATension systems

ARoad wheels
ATorsionsar
ALinear
ANonlinear
AHydro-pneumatic
AEndstop

Aldler

Running Gear Righteft

\
\
)
y
/

}

|

o .End Stop
Tension
Forcd Torqud
Revolutd
ranlationa
Joint

Contact

Slidef Arm (Boggig¢

Revolute
Joint

Road Wheé|
Idler

Road Arm/Suspension Part

-Inertia: yes

-Geometry: arm/sled
-Local coordinate system
-Force-displacement curve
-Torgue-rotation curve
-End-stop

-Connecting with bushing to chassis
-(Adding reference coordinate system to
chassis)
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Tracks for Chrono::Vehiadé oncept

ARoad wheels
Aldler
ASupport Roller

ARemark
ARubbemrim

A Pictures: [online 5.11.2015itp://www.primeportal.net/tanks/ulrich_wrede/leopard 2a5 nll.eopard 2, Ulrich Wrede
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