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JANSONS INSTITUTE OF TECHNOLOGY
(AN 1SO 9001:2008 CERTIFIED INSTITUTION)
{Approved by AICTE, New Delhi & Affiliated to Anna University)
Karumathampatti, Coimbatore - 641-659

DEPARTMENT OF MECHANICAL ENGINEERING

Webinar Report on "Model Based Systems Engineering (MBSE) and Open Standards"

On behalf of JIT = Indian Institute of Production Engineers Student Chapter and Department of Mechanical
Engineering, organized an online live webinar titled “Model Based Systems Engineering (MBSE) and Open
Standards". The resource person for this webinar is Mr Elavarasan Dharumaseelan is a Technical Expert
within Modelon Engineering Pvt. Ltd., a 100% owned subsidiary of Modelon AB, Sweden. The resource
person elaborated the product development concepts and MBSE. And related the existing simulation
techniques in automotive design, the role of dynamic system simulation and importance of open
standards in MBSE. Discussed a case study where detailed, configurable, scalable vehicle models of multi-
body & multidomain combination created for an electric pickup truck with various Range, performance,
drivability, handling, ride comfort attributes and simulated, further results are discussed. Detailed the
scope of MBSE in multiple ways like concept evaluation, system sizing, optimization, controls
development, controls calibration, Al training, etc. .

Modelon Library Suit
Powered by Modehca
Our industry leading suite of libraries are i ";”"4
built on the Modelica standard, delivers [ b

state-of-the art system models for a wide

range of industries including automotive,

aerospace, industrial equipment, and energy T
and process. Modelon libraries are t i' H
supported in many Modelica based oals and LS 2 :
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POSITION AND ROLE OF DYNAMIC SYSTEM SIMULATION

E.g., large amplitude
+ Crash, durability
simulations

Amplitude

0d, 1d & multibody system
dynamic simulation
“30Hz system
frequency
A
¢
&
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E.g., high frequency NVH
simulations

/i1 odelon

VEHICLE SYSTEM MODELS
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* System simulation bridges the gap
between 3d world and controls world
* [tinteracts with both structural and
controls worlds
+ Provides boundary canditions to 3d
simulations
* Helps in controls development
* Il also provides insight how system
behaves in different dynamic conditions
so that concept evaluation, component
sizing and optimizalion are made possible
by this

Se—

+  Multibody & multi-domain based models

* Modular approach capturing least

i components like suspension members,
tires, drivetrain shafts, joints, non-linear
bushings, battery cells, coaling system, etc

*  Detailed enough for the studies intended
{can predict roughly upto 30 Yz system
frequency range)

* Configurable to pick right fidelity to
speedup the simulation. For eg., elastic
driveline for drivability and rigid driveline
for range, handling simulations.

= Scalable architecture for future upgrades
»  Models use Modelon's Vehicle Dynamics,
Electrification & Liquid Cooling libraries
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ATTRIBUTE ANALYSIS: TEST SETUP

* In order to check the vehicle’s
performance against the selected
attributes, the vehicle model is placed
along with appropriate driver and ground
models

t‘-uvi_lunugv_:jl

ty 1 Coadingte
i ii wystem
-

High speed comering test madel setup
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Test case simulated:

High speed (42 mph) cornering
with & without dynamic torque
vecloring control

tndfeparatent ot Virqued for proportionsd

Vebighe withy s

vretoring contral

ATTRIBUTE ANALYSIS: RESULTS SUMMARY AND DISCUSSION

|| Obisctive matrie | SUbjactive rwtrk yatdes T
| . faeied = : 1 A
T AR2 mites (29 k) for 70% 5ot 250 miles for 100% o€
3 "

it = |0 e mphin5 35 s 0 BCmphin A9 secs Vehicle reference
1 values
| 100 mphin Hsees 0 - 100 mph in 12 eeos

Y e S Shutfle Bequency. 141 1 404 for passenger cars
(g iafoty | Dynamic torque vectating  HIL

{ overcomes understeering
 Spring mass frequency: §Hz Sprung mas freguency: 05 - 1 Literature
i 11 for passenger vehileles reference ranges

| Road induced frequency: 8 He
| : i Vertieal avceleration RMS « 2
i Arcrieration tMS: 1 948 m/fs st for tiascks
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