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Actran 14 Delivers Breakthrough Acoustic 
Radiation Technologies & New VibroAcoustics 
and AeroAcoustics Capabilities
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MSC Software Corporation today announced the release of Actran 14, a powerful 
Acoustics simulation software used by engineers to predict and reduce noise 
as well as optimize sound in products. Key highlights of the Actran 14 release 
include: 

ActrAn 14 rELEASED!

 Acoustic radiation for high 
frequency & system-level analyses 

 Enriched vibro-acoustics that 
reflect more complex physics 

 New fan noise technologies that 
save engineering time 

 Enhanced power and efficiency for 
trimmed vehicle body NVH 

Acoustic Radiation: Actran 14 brings about a revolution in the technology to pr 
edict sound radiation from vibrating structures. This revolution is achieved by the 
Discontinuous Galerkin Method (DGM) technology. DGM is a very powerful time-
domain solver that is well adapted for large-scale problems. The computation 
can be distributed into a large number of CPUs, each with limited RAM 
requirements. 
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Adaptive Perfectly Matched Layer 
(APML) is an extension to the existing 
PML technology. It allows engineers 
to model acoustic radiation, within the 
finite element approach, more easily and 
more efficiently. Based on the analyzed 
frequencies, different PML meshes 
are created automatically by the new 
integrated APML volume mesher. This 
automation not only provides optimized 
computational time, but also saves 
meshing time for engineers so they can 
focus more on the results that Actran 
produces to optimize their designs. 

Enriched VibroAcoustics: In vibro-
acoustics, engineers need to simulate the 
complex physics of the real world that are 
represented by numerical models. With 
Actran 14, engineers have access to more 
structure element types and complex 
formulations for porous materials, a 
broader scope for modeling of visco-

thermal acoustic loss, and finally, more 
possibilities of dynamic loading from 
turbulent boundary layers at various flow 
conditions. 

New Fan Noise Technologies for 
tonal noise: In the past, fan noise 
was addressed by coupling transient 
compressible CFD with Actran. However, 
the simulation process was affordable 
only by those customers who have heavy 
CFD computational resources. With the 

new technology that is embedded into 
Actran 14, tonal fan noise prediction is 
possible with significantly less expensive 
CFD computations, based on Multiple 
Reference Frame(MRF) or Non-Linear 
Harmonic (NLH) CFD techniques. 

NVH studies of trimmed vehicle bodies: 
The NVH studies of trimmed vehicle 
bodies are important for both the 
improvement of passenger comfort and 
the optimization of vehicle weight. With 
Actran 14, the existing trimmed body 
modeling technologies were reworked to 

allow engineers to model more complex 
trim components with more flexible 
installation in the vehicle models that run 
with fewer computational resources. With 
that improvement, on a typical industrial 
trimmed body model, customers have a 

reported gain of up to 5 times in terms 
of CPU time. This same capability is also 
now available in MSC Nastran as an add-
on module. 

ActrAn 14  
[CONTINUED FROM P1]

To find out more about Actran 14 please contact Compumod 
on 1300 965 690 or info@compumod.com.au

Figure 3
Actran for Nastran combines the strengths of 
Actran and Nastran to predict the response of 

a trimmed body vehicle

Figure 4
Example of Acoustic Simulation

Figure 1
Actran Acoustics offers powerful features for analyzing 

sound propagation in ducts at both component level 
(e.g. muffler volume) and system level

Figure 2
Actran has a wide range of modules
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sustainable into the future.  We claim to 
be the smart country but with regard to all 
Governments approach to manufacturing 
we are acting as anything but.

If you consider the split of Business 
Expenditure on R&D in Australia 
(BERD) you can easily see that the 
areas of manufacturing that need R&D 
expenditure (compared with OECD 
average) do not receive it.  Instead it 
appears Government R&D concessions 
are simply used as a tax effective business 
as usual mechanism and not used to 
drive real innovation and/or change.

As we rapidly lose the ability to turn 
our iron ore into steel what risks does 
Australia open itself up to for the future.  
Losing the ability to manufacture basic 
products not only exposes us to sovereign 
risk, but we are also losing a large part 
of the diversity of careers available for 
our people – especially the young in the 
future.  On top of this the fact that we are 
in general not moving our manufacturing 
base to high technology and niche 
products means we are also losing our 
ability to take advantage of areas in which 
we could as a nation be successful.

thE futurE of  
AuStrALiAn MAnufActuring
Welcome to Issue 11 of the ‘Making 
it Real’ Newsletter for Spring 2013. 

In this issue of ‘Making it Real’ I would 
like to pen an open letter to all readers 
about the state of manufacturing 
in Australia.  This letter is based 
on a keynote presentation I had the 
pleasure of delivering at a Sustainable 
Manufacturing Seminar organised by 
the AutoCRC, in collaboration with 
Society of Automotive Engineers 
Australasia and Kangan Institute.

In short this was a forum to discuss 
the future of not only the automotive 
industry in Australia but more broadly 
manufacturing in general.  I have noticed 
that during the recent election campaign 
both major parties are articulating 
support for local manufacturing but in 
general neither is giving us anything more 
than rhetoric as to how they will achieve 
this. Training more skilled scientists, 
engineers and tradespeople is not really 
the answer if there is no manufacturing 
industry in which they can work.

Consider the fact that Australia has 
entered an elite club of countries whose 
manufacturing as a percentage of GDP is 
below 10%, this club includes economic 
heavy weights such as Ethiopia, Vanuatu, 
Congo, PNG, Nepal, Guinea, Zambia, 
Liberia and others. 

According to the Australian Bureau of 
Statistics, manufacturing in Australia 
currently directly employs close to 1 
million people which is 3 times more 
than employed in mining.  Yet as quoted 
by the Australia Institute the mining 
industry receives almost 10 times the 
amount of annual subsidies that the 
automotive industry receives.

High volume automotive design and 
production may not be the future for 
Australian manufacturing, but a coherent 
plan is required to move Australian 
manufacturing into areas that can be 

Before the recent downturn in mining we 
often heard about the large number of 
jobs available in the mining industry but 
in general these jobs are about simply 
facilitating the removal of our assets and 
export overseas and are not developing 
intellectual property and unique offerings 
for Australia to produce and export as a 
value add into the future.  

Although there is a lot of focus on the 
apparent failure of the automotive 
industry this is just one piece of the 
interdependent Australian manufacturing 
puzzle.  When a CEO or Government 
chooses to pick the cheapest bidder for 
a product and import it from overseas 
it is a shame that consideration of 
the Total cost of ownership of the 
product across the whole economy and 
community is not taken into account 
instead of a localised profit or loss 
decision.  Having a sustainable and 
vibrant manufacturing industry provides 
a multitude of employment opportunities 
across the whole community and if 
we as a country continue to design, 
develop, manufacture and innovate we 
will be a stronger and better balanced 
member of the global community.

I think it is up to all 
engineers concerned with 
the state of Australian 
manufacturing to become 
more vocal on this point 
as I fear that soon many of 
our core capabilities will be 
lost and extremely hard to 
replace.

Warwick Marx 
Managing Director

Left  Warwick Marx of 
Compumod speaking 

at the Sustainable 
Manufacturing Forum
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ADAMS / MAchinErY 
A PowErfuL SiMuLAtion SuitE for MEchAnicAL DrivE SYStEMS

Adams/Machinery allows engineers to evaluate and 
manage the complex interactions relating to motion, 
structures, actuation, and controls to better optimize 
product designs for performance, safety, and comfort.

EASE of uSE
Adams ribbon-style interface and model 
browser makes it easy for even novice 
users to create complete, accurate 
mechanical models. A core package 
(Adams/View, Adams/Solver, and Adams/
PostProcessor) allows you to import 
geometry from most major CAD systems 
or to build a solid model of the mechanical 
system from scratch. You build a system 
the same way you build a physical system 
– by creating and assembling parts, 
connecting them with joints and driving 
them with motion generators and forces.

Nastran 2013 will have updated 
documentation including the QRG and a 
new NEF users guide.

high ProDuctivitY
Adams/Machinery enables users to create 
some common machinery components 
more efficiently by guiding users in pre-
processing via automation of activities 
like geometry creation, subsystem 
connections, etc. It also assists users in 
post-processing by providing automated 
plotting and reporting for commonly 
desired output channels.

Build functional virtual prototypes of machinery components and systems early in 
the design cycle, so you can perform a series of virtual tests before committing to 
building a physical prototype. With this new solution, machinery manufacturers will 
reduce the number of prototypes, decrease the design cycle and meet their functional 
specifications in less time.
Adams/Machinery is fully incorporated inside the Adams/View environment. It contains 
multiple modeling productivity modules which enable users to create common 
machinery components much more rapidly than with generic standard Adams/View 
model construction functionality alone.
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gEArS MoDuLE
The Gears module is designed for 
engineers who need to predict the impact 
of the design and behaviour of gear pairs, 
such as Gear ratio, backlash prediction, 
on the overall system performance.

 Choose the gear type with the 
selection of Spur Gear (Internal/
External), Helical Gear (Internal/
External), Bevel Gear Straight and 
Bevel Gear Spiral

 Apply Contact modelling method to 
study the backlash based on actual 
working centre distance and tooth 
thickness

 Create the planetary gear set by 
using the planetary gear wizard

 Generate the gear-specific output in 
the post-processor

 Use automated model 
parameterization as reference to 
perform design exploration

BELtS MoDuLE
The Belts module is designed for 
engineers who need to predict the impact 
of the design and dynamic behaviour of 
pulley-belt systems, such as transmission 
ratio, tension and load prediction, 
compliance studies, or belt dynamics, on 
the overall system performance.

 Choose the belt type with the 
selection of Poly-V Grooved belt, 
Trapezoidal Toothed belt and Smooth 
belt

 Apply 2D Links modelling method to 
calculate the contact forces between 
the segments and pulleys when the 
axis of rotation is parallel to one of 
the global axes

 Use Geometry settings to define the 
location and geometric parameters 
of your pulleys

 Apply tensioner pulley to the belt 
system to take up the extra slack and 
control the routing of the belt

 Use actuation wizard to apply force 
or motion to any pulley in the belt 
system

chAinS MoDuLE
The Chains module is designed for 
engineers who need to predict the impact 
of the design and behaviour of chain 
systems, such as drive ratio, tension, 
contact forces or chain dynamics, on the 
overall system performance.

The detailed fidelity options include:

 Choose the chain type with the 
selection of roller chain and silent 
chain

 Apply 2D Links modelling method to 
calculate the contact forces between 
the links and sprockets when the 
axis of rotation is parallel to one of 
the global axes

 Apply Linear, Non-linear or 
Advanced compliance to the roller 
chain

 Apply Pivot, Translational or Fixed 
guides to the chain system

 Use actuation wizard to apply force 
or motion to any sprocket in the 
chain system

MoDuLES
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To find out more about Adams/Machinery please contact 
Compumod on 1300 965 690 or info@compumod.com.au

BEAringS MoDuLE
This module is for engineers who need 
to predict the impact of the design and 
behaviour of rolling-element bearings 
on overall system performance. This 
includes an accurate representation of 
the bearing stiffness, sensitive to internal 
dimensions, offsets, misalignments, and 
clearances.

 Choose from 14 different rolling-
element bearing types

 Look up bearing parameter values 
from a library of over 24,000 off-the-
shelf bearings and/or input values 
directly

 Calculate bearing reaction forces, 
optionally leveraging a nonlinear 
stiffness response from embedded 
technology delivered by KISSsoft, an 
MSC Software partner

 Select from over 120 oil- and grease-
based bearing lubricants

 Predict the bearing service life 
(under the specified simulation 
conditions) based on industry 
standards sensitive to the loading, 
lubrication, speed, and bearing 
geometry

cABLE MoDuLE
This module is designed for engineers 
to easily model and analyse cable based 
transmission systems. Module highlights 
are as follows.

 Precisely compute the cable vibration 
and cable tension

 Predict the load history of pulleys to 
perform fatigue analysis

 Analyse the impact of cable slippage 
on system load performance

 Study the effect of cable compliance 
on the system output speed

 Study the winching effects in terms 
of the addition and removal of cable 
length from the system

 Define the pulley properties in terms 
of dimensions, contact parameters 
and materials

 Define the preloading, density, 
Young’s Modulus, stiffness coefficient 
and damping coefficient to get the 
accurate cable outputs
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To find out more about  
MaterialCenter please contact 
Compumod on 1300 965 690 or  
info@compumod.com.au

MSC Software Corporation, 
announced in July this year the 
launch of MaterialCenter, a 
Materials Lifecycle Management 
System that manages materials 
processes and data with full 
traceability across the enterprise and 
throughout the product lifecycle.

Going beyond traditional ‘Materials 
Data Management’, MaterialCenter 
is designed from the ground up to 
meet the demanding integration and 
scalability requirements of ICME 
(Integrated Computational Materials 
Engineering), the interface between 
materials engineering and virtual product 
development. Through deep integration 
with MSC Software solutions and third 
party simulation tools, MaterialCenter 
aims to drive down the cost of physical 
test by providing the ability to virtually 
engineer your next generation  
advanced materials. 

The browser based interface is designed 
to be easy to use, configurable, with the 
ability to provide required access controls 
across the enterprise. The CAD and CAE 
pre- and post-processor integration helps 
improve the product development team’s 
efficiency and promote uniformity across 
the development groups.

MAtEriALcEntEr | Materials Lifecycle Management
Manage Material Models, Data and Processes with Full Traceability

“Physical testing costs are exploding and 
no aerospace or automotive material 
process can exist going forward without 
truly incorporating materials designed 
and tested virtually.”

The first release of MaterialCenter, 
available now, includes the following 
features to help companies manage their 
material processes and data:

 A complete Materials engineering 
traceable workflow, addressing:

 Import of physical test data import
 Data reduction
 Approval workflow
 Published engineering allowables
 Deep bidirectional integration with 

Microsoft Excel
 Full materials traceability
 Bidirectional integration with MSC’s 

Mvision
 Configurable security model that 

provides global and discrete access 
control

 Easy web based access integrating to 
your enterprise that is easy to deploy, 
configure and setup

 Extensive material libraries with 
simulation ready data

 Robust open platform for integrating 
materials information into your entire 
product environment, including CAD, 
CAE, PLM systems.

MaterialCenter is the latest in the suite 
of product offerings from MSC Software 
Corporation to address the exponential 
growth of the use of materials in driving 
product innovation that includes its 
flagship products, MSC Nastran, MSC 
Fatigue, Marc, Fatigue Testing Services, 
and the newly acquired e-Xstream 
engineering’s Digimat.

“Our goal is to blur the boundary between material 
engineering and structural engineering, allowing for 
more pervasive use of advanced materials while helping 
manufacturers to dramatically reduce the cost of physical 
testing needed to validate a new material system,”  
says Dominic Gallello, President & CEO of MSC Software Corporation. 
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Having had a lengthy discussion about the 
value of communication, one of the group 
of technical professionals quipped “How 
do you know an extroverted engineer? 
They look at your shoes.” 

Though our experience in working with 
technical professionals might contradict 
this, the stereotypical image of the 
introverted engineer persists.

Even if you choose to look beyond your 
fellow technical professionals’ shoes, 
you’re still missing engagement with the 
most important people you work with: 
everyone else in your organisation. Whilst 
very few of you like ‘networking’, most 
of you find common ground with other 
technical professionals pretty quickly, 
even if it is at the expense of everyone 
else. Unfortunately these are not the 
people you need to be speaking to about 
your work. It’s your colleagues.

If you polled the staff from other 
departments they’d probably surmise 
that technical professionals are smart 
people who simply don’t understand 
the business. Too often technical 

professionals when hearing this feedback 
respond by working even harder in their 
corner, when they’d be far better off 
spending more time speaking with other 
people outside of their department.

Consider how other departments feel 
in this situation: they don’t understand 
what you do, and when they express 
frustration you pull away even further. 
All of these departments have found a 
way to work around this situation. They 
still get funding to do the projects they 
want, the technical professionals just 
get less say in how it is done. It’s about 
time we stood up for the profession 
and made ourselves accountable.

Only when other departments understand 
the work technical professionals do will 
they feel compelled to want to assist you 
in your work. This might mean helping to 
change work process, adding new tools/
software or approving training. None of 
these requests make any sense when you 
think that your engineering team is just 
being difficult. Technical professionals 
have been losing out for too long. Now is 
the time to change this.

EffEctivE coMMunicAtion  
BY EnginEErS

BY ANDREW PRATLEY 
BE BSc (Psych) 

Andrew Pratley has spent the last 
decade in the communication 
of engineering. His work has 
included voluntary projects, 
high school outreach programs 
and research on the success 
of team performance in the 
workplace. He has consulted 
for five years in the field of 
manufacturing and warehouse 
design. Andrew has degrees 
in Manufacturing Engineering 
and Management, Psychology 
and Research Management 
and Commercialisation, 
winning various awards for his 
research, design, engineering 
leadership and communication. 

Andrew teaches statistics 
and engineering design at 
The University of New South 
Wales and short courses 
on modern manufacturing 
at The University of Sydney, 
whilst completing his PhD.

Selling the benefits of the work you do to the people that 
matter most, non-engineers.

For more information Contact

Andrew Pratley 
info@expressiveeng.com.au
or call 0402 112 106
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To find out more about Easy5 2013 please contact 
Compumod on 1300 965 690 or info@compumod.com.au

Engineering aircraft, vehicles, 
agricultural equipment, and other 
complex systems requires a systems-
engineering approach in which not only 
the components and subsystems but 
the entire system as a whole is tested. 
Traditional build and test methodologies 
are time-consuming and expensive; 
and now more than ever, every industry 
is challenged to meet the conflicting 
requirements of increasing innovation 
while reducing cost and time to market.

Dynamic systems, those systems 
whose behaviour as a function of time 
is important, are typically defined using 
first-order differential (or difference) 
equations. Easy5 simplifies the 
construction and analysis of such systems 
by means of a graphical, schematic-based 
application, offering a comprehensive set 
of pre-packaged “components”, stored in 
application-specific libraries, to simplify 
the assembly and simulation of such 
systems. Systems engineers work within 
a familiar schematic drawing environment 
to add and specify simple, yet complex, 
connections between components in 
an intuitive, simple-to-use, multi-level 
hierarchical modelling environment.

EASY5 2013 
Advanced Controls & Systems Simulation

 Thermal hydraulics: actuation 
systems, power shift transmission 
systems, anti-lock braking systems, 
landing gear, fuel injection systems, 
active suspension systems, 
lubrication systems

 Gas dynamics: pneumatics, 
propulsion, sterilization, air and 
steam cycles, high-pressure gas, gas 
transmission, adsorption, gas phase 
reactions, HVAC, ECS, multi-species 
gaseous systems

 Multiphase fluids: refrigeration, 
air-conditioning, climate control, 
cryogenic piping networks, steam/
water systems, or fuel systems with 
exotic, volatile fluids.

 Systems control hardware and 
software evaluation (data acquisition 
sampling rates, asynchronous 
communication, analog and digital 
electronic filters, control loop 
execution rates, network (CAN) bus 
communication, etc.)

 Fuel cells: stationary or mobile.

 Electrical systems: AC/DC machines, 
power electronics, batteries, etc. 
Flight dynamics, and control systems 
of all kinds including digital filters

cAPABiLitiES

In late August 2013 MSC Software Corporation, the leader 
in multidiscipline simulation solutions that accelerate 
product innovation, today announced the release of Easy5 
2013, a powerful 1D Multi-Domain modeling and simulation 
engineering software. Easy5 allow users to accurately 
simulate control systems, hydraulics (including thermal 
effects), pneumatics, gaseous flow, thermal, electrical, 
mechanical, refrigeration, environment control, lubrication or 
fuel systems, and sampled-data/discrete-time behaviour.
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tiPS AnD trickS! 
iMProvEMEntS for gLoBAL rEMEShing 
in MSc MArc 2013

The global remeshing capability is a powerful tool in MSC Marc to create an improved 
mesh during the simulation process. While initially applied to manufacturing 
processes where a large deformation of the material leads to large distortion of 
the finite element mesh, the technique is now also used in a variety of applications 
such as rubber seals, fracture mechanics, and multi-physics applications.

Global remeshing has been around for many versions, but the Marc 2013 release 
offers a greatly improved control over the mesh density variation for structures 
modeled with tetrahedral elements or shells. In addition, the Segment-to-Segment 
contact procedure can now be used in conjunction with global remeshing.

In previous releases of Marc it was only possible to control the mesh 
density with a global density combined with refinement boxes with 
limited capabilities and mesh density variation towards the interior of 
a 3-D mesh. The new option gives the user full freedom to control the 
mesh density variation.  Examples are shown in the Figures below.

Figure 2 [right] 
Initial mesh (left) and 

an adapted mesh with a 
fine mesh in regions with 

high curvature (right)

Figure 1
A fine mesh near 
the interior of the 
adapted mesh for crack 
propagation (mesh 
refinement controlled 
by the distance from the 
crack tip)

For more information, please have a look at the release guide or new features presentation for  
MSC Marc 2013 or contact Peter Brand at Compumod on 1300 965 690 or  peter@compumod.com.au

Figure 3
A. Impact: Original model 

b. Mesh refinement controlled by region 
C. Mesh refinement controlled by plastic strain

A B C
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