
Summary
The Simcenter™ Amesim™ software 
Powertrain Transmission system simula-
tion solution provides a generic plat-
form for analyzing and designing 
optimal transmission systems. The solu-
tions give access to driveline, engine 
and transmission models and compo-
nents. They provide the capability to 
evaluate and balance the key attributes 
of a vehicle: not only performance and 
fuel economy, but also drivability, com-
fort and reliability.

Solutions for powertrain transmissions 
enable you to model the entire system, 
including all components, actuators and 
control systems. Hence, all interactions 
between subsystems can be taken into 
account. Moreover, thanks to the multi-
domain libraries, all physical phenom-
ena can be reproduced (mechanics, 
thermic, electrics, hydraulics, etc.).

Scalable models are also provided for 
addressing the entire design V-cycle: 
from functional to high-fidelity physical 
models that enable you to accurately 
reproduce high-frequency and nonlin-
ear phenomena.

Additionally, a combination of generic 
and application-oriented models make 
it possible to easily address every kind 
of transmission, including manual, 
robotized, automatic and continuously 
variable transmissions as well as every 
kind of hybrid and electric powertrain: 
P0, P1, P2,P3, P4 architectures.
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Benefits
• Design and integrate innovative 

and optimal transmission systems

• Significantly reduce the number of 
prototypes and tests by using 
numerous variant validations

• Optimize integration of any kind of 
transmission and vehicle by 
considering subsystem interactions

• Drive innovations by solving 
electrification challenges and 
overcoming system complexity

• Predict losses to improve 
consumption

• Reduce noises and vibrations

Features
• Multi-domain platform and 

libraries

• Use models for engines, gear 
clutches, dampers, dual-mass 
flywheels, engine mounts,  
engine blocks, vehicles, etc.

• Use demos and templates, 
including models for global  
vehicle integration and detailed 
component design 
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Enabling the design and integration of  
innovative and optimal transmission systems
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Dedicated and application-oriented 
graphical interfaces enable you to easily 
and quickly define parameters for 
advanced applications. In addition, 
postprocessing tools enable you to visu-
alize simulation results and get a better 
understanding of system behavior. A 
large set of demos and templates also 
facilitate modeling.

In addition to time domain simulations, 
linear analysis helps you analyze the 
system in the frequency domain and 
reduce the model for faster simulations 
or real-time applications.

The solutions are appropriate for origi-
nal equipment manufacturers (OEMs) 
and suppliers. They can be used by 
mechanical design and control design 
departments that need a high-fidelity 
plant model to virtually test their con-
trols strategies.

Solutions for powertrain transmissions 
help you facilitate the development of 
innovative concepts, solve challenges 
and improve the quality of your sys-
tems. By using virtual testing, solutions 
can be validated upfront, significantly 
cutting the number of prototypes and 
tests on physical systems as well as 
reducing costs and development time 
from months to weeks.

The constant evolution of application 
libraries ensures there will be applicable 
models in an ever-changing industrial 
world.

Transmission performance and losses
The Simcenter Amesim Powertrain 
Transmission system simulation solu-
tion helps you define vehicle powertrain 
components and controls for optimizing 
performance and fuel consumption. 
With this solution, you can design gear-
shifting or hybrid strategies that reduce 
fuel consumption while providing a 
consistent output power curve within 
the engine’s optimal operating range, 
which reduces mechanical losses.
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• Application dedicated pre- and 
postprocessing tools

• Easy coupling with MATLAB/ 
Simulink and common real-time 
platforms 

• Electric libraries to cover 
electrification challenges of any 
hybrid vehicle architecture

Features continued



Thanks to advanced models for loss esti-
mation in gears and bearings, you can 
also identify the main sources of loss in 
your transmission at any operating 
point (velocity, torque and tempera-
ture). It is possible to point out the com-
ponents that have to be optimized or 
virtually evaluate your design choices.

Then the solution gives you the insight 
to make design decisions for optimal 
powertrain efficiency and helps acceler-
ate the design of transmissions and 
controls.

Drivability
The main challenge for car and truck 
manufacturers is to increase vehicle 
performances while reducing fuel con-
sumption and emissions. At the same 
time, manufacturers also need to 
increase the vehicle’s comfort.

The Simcenter Amesim Powertrain 
Transmission solution helps accelerate 
design in order to provide maximum 
driver comfort with optimal shift trans-
mission quality and engine or e-motor 
torque delivery transients.

With this solution, you can study the 
entire physics and controls strategies of 
torque source shifting for every kind of 
transmission architecture in order to 
improve comfort and avoid severe oscil-
lations. It is also possible to define sce-
narios as tip-in, tip-out, takeoff, engine 
stop-and-start, etc. By simulating these 

scenarios, you can automatically and 
virtually evaluate vehicle drivability and 
other attributes using objective 
criterion.

In that way, the solution makes it possi-
ble to evaluate upfront the impact of 
your plant and control design on the 
vehicle strategy, and to balance it with 
fuel economy and performance.

Transmission noise and vibration
The Simcenter Amesim Powertrain 
Transmission system simulation solu-
tion gives you in-depth knowledge of 
noise, vibration and harshness (NVH) in 
the powertrain system. The solution 
provides a keen physical understanding 
of the root causes of noise and vibration 
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generated by a combination of linear 
and nonlinear systems: engine or 
e-motor torque oscillations, gear rattle, 
driveline modes excitation, friction self-
excitation, hydraulic dynamics and con-
trols strategies. Using the solution, you 
can analyze phenomena such as boom-
ing, clunk, clutch judder and shuffle 
that can generate a negative quality 
perception and are considered key dura-
bility issues.

You can then optimize subsystems and 
overall system architecture in order to 
remove vibrations. You can also opti-
mize the design of components such as 
clutch dampers, dual-mass flywheels, 
centrifugal pendulum vibration absorb-
ers and engine mounts.
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