
Multimatic combines expert engineering, research and
development with manufacturing excellence to deliver
world class suspension systems and components

Multimatic provides development and tuning services that integrate three crucial testing 
and evaluation disciplines into a “Closed-Loop Vehicle Dynamics Optimisation” process.

Analytical Simulation - kinematic assessment of suspension geometry, finite element
structural analysis of components/systems, quasi-static analysis of overall vehicle 
performance and full dynamic vehicle response simulations  

Objective Testing - performed in the lab on multi-post test rigs using proprietary
methodologies and on-track with fully instrumented vehicles and standardised testing
methods 

Subjective Evaluation - conducted by industry-leading, expert drivers on a variety of
road and track configurations  

These services can be employed individually or combined as a tightly integrated vehicle
development process, providing all the necessary tools required to meet the ride and
handling targets of any customer’s vehicle.

Closed-Loop Vehicle 
Dynamics Optimization

Full-service 
suspension system
design & development

Full vehicle track simulation 
provides an indication of how a
car will perform before it is built.

Advanced multi-step forming simulation
is used to develop and refine production
tooling before steel is cut.

Multimatic’s well-equipped lab can conduct tests
ranging from base material properties testing to
component/system life durability testing.

With in-house designed and built multi-post rigs in Europe and North America,
Multimatic can service the global automotive OEM and racing communities.

Subjective EvaluationObjective Testing

Analytical simulation results offer:

• rapid performance evaluation and comparison of a range of designs

• opportunity to virtually identify and set vehicle performance targets

• simplified methodology to evaluate sensitivity to tuning parameters

• structural evaluation and optimization of components and 
subsystems prior to manufacture 

• detailed evaluation of component and system compliance effects

• optimisation of vehicle dynamic performance prior to vehicle build 

Advanced full vehicle performance analysis can be used to evaluate dynamic
event response, quasi-static performance (motorsport lap simulation),
dynamic ride and handling behavior and driving simulation.

A Multimatic competitive advantage is the ability to conduct virtual
multi-post rig assessment, correlated with results from actual rig testing
and on track subjective evaluation.

With multi-post test rigs in both Europe and North America, 
Multimatic services both OEMs and the motorsports community with
state-of-the-art facilities, proprietary techniques and software.

Multimatic's multi-post rig hardware and testing methods have been
optimised to facilitate expedient parametric testing of a large number of
vehicle variables as well as types of vehicles in a controlled environment.

Multimatic is a global leader in the engineering, development and manufacture of
automotive suspension systems and components, supplying OEMs and leading motor-
sports teams with a full suite of development services and innovative products.

With facilities in Canada, the U.S.A. and the U.K., Multimatic’s Engineering Services
Group specialises in providing design, analysis, prototyping and validation capabilities
to the global automotive, aerospace and consumer products industries.  With a
unique blend of high-volume, production focused engineering, applied vehicle 
systems expertise and advanced R&D experience, Multimatic can design, develop 
and supply individual suspension components through complete corner modules. 

Vehicle dynamics development is a core competency of the Engineering Services
Group using an integrated combination of advanced computer simulation, objective
testing and subjective assessment, in the lab and on the road.  Multimatic’s team
boasts a number of the world’s leading vehicle dynamics experts, with an excellent
mix of theoretical knowledge and practical experience providing: 

• suspension system and component design with manufacturing development for high 
volume applications or speciality niche vehicles

• complete vehicle dynamics development services including analytical simulation, 
rig testing and track/road evaluation 

• motorsport suspension products branded as Dynamic Suspensions 
(including high-performance dampers and dynamometers)

• expert at-track race engineering support using a unique and proprietary suite 
of software tools

Multimatic combines expert engineering, research and
development with manufacturing excellence to deliver
world class suspension systems and components.

Closed-Loop Vehicle 
Dynamics Optimisation

Analytical Simulation
A key element of Multimatic’s vehicle dynamics development 
process is the practical application of advanced analytical simulation
methods.  These analysis tools are used as the first step in identify-
ing, evaluating and setting suspension performance targets, and
establishing baseline configurations and layouts.  Subsequent 
design iterations and the “compromises” dictated by vehicle package,
structural considerations, mass changes and other drivers, and their
effect on the vehicle’s overall dynamic performance, can be quickly
evaluated.  Simulation plays a primary role in shortening the 
development process, providing an expedient method of predicting
vehicle response to parameter changes, long before parts are made.

Analytical simulation includes:

• suspension kinematics and compliance

• global body structure static and dynamic stiffness

• component and system stiffness and strength

• structural fatigue performance

• quasi-static vehicle performance (motorsport lap simulation)

• full vehicle, dynamic event response

• full vehicle, dynamic performance and characterization on a virtual 
multi-post rig

• full vehicle, dynamic ride and handling behaviour 

• advanced driving simulation using ADAMS Driver and SmartDriver™

• DOE development for optimisation and sensitivity evaluation

A Multimatic competitive advantage is the ability to conduct 
virtual multi-post rig assessment using a proprietary data analysis
technique that generates a vehicle’s dynamic “signature” (described
in Objective Testing).  This characterization technique is correlated
between actual rig testing and on-track subjective evaluation.

Multimatic’s modelling and simulation techniques are continually
refined via an integrated program of ongoing correlation testing,
assuring predicted results are accurate and relevant.

Multimatic’s unique multi-post rig testing and
vehicle characterisation techniques offer an 
easily interpreted objective-based methodology
for assessing a vehicle’s ride and handling 
performance.

Using in-house developed servo-hydraulic 
actuators in conjunction with a proprietary 
controller and software suite, a vehicle’s dynamic
signature can be identified.  The analysis returns
data on the dynamic characteristics of the 
vehicle’s structure, suspension and tires as well as
an overall assessment of performance.  

Multimatic’s rig hardware and data analysis processes have been optimised to
facilitate expedient parametric testing of a large number of vehicle variables in
a controlled (lab) environment.

In addition to multi-post testing, Multimatic undertakes both K&C rig 
evaluation and extensive on-road and track data acquisition and analysis.
Instrumented testing is undertaken to generate objective vehicle performance
measurables and gather road load data for use in durability rig testing.  

Multimatic’s proprietary rig testing methodology offers an excellent link
between virtual simulation and subjective testing. 

Subjective tuning techniques remain the cornerstone of ride,
and handling development as final approval of a vehicle’s per-
formance is always conducted by an expert driver on the road.

Multimatic has a team of highly respected and industry-
renowned vehicle dynamics experts comprising both road and
race development engineers. With experience in developing a
variety of vehicles including sports cars, sedans, SUVs, trucks
and competition vehicles, Multimatic’s engineers are familiar
with tuning for a wide range of markets including Europe,
North America and Asia. 

As vehicle dynamic performance targets are often based on the
requirements of the market segment, Multimatic’s experts drive

the instrumented vehicle through numerous pre-set manoeu-
vres for ride, handling and performance characterisation. This
allows them to compare acquired data to benchmark and
established targets. Analysis of subjective and objective data is
used to refine computer models and improve correlation of
subjective evaluation with simulation and lab testing results.  

Subjective evaluation will always remain a crucial discipline in
the development of any vehicle’s suspension and Multimatic is
able to offer its expertise and experience in this area to ensure
that all customer vehicle dynamic targets are met. 

Objective multi-post rig testing offers:

• highly controlled, repeatable evaluation and comparison of different 
vehicle configurations

• multiple tuning strategy testing in short periods of time

• sensitivity analysis and trend investigations to aid track development 

• a methodology to gain an understanding of the parameters that affect 
the dynamic response of a specific vehicle or the limitations imposed 
by a vehicle and its tires

• a guide to “generic” (not track specific) suspension set-ups that achieve
optimal control of the vehicle

• relative comparison of a vehicle’s ride and handling performance to 
in-class competitors and targets

Objective multi-post rig testing generates:

• a vehicle’s unique dynamic performance “signature” 
(Performance Index / Comfort Rating / Symmetry Rating)

• natural frequencies and damping ratios of a vehicle’s heave, 
pitch and roll modes, and level of coupling

• tire dynamic stiffness

• damper force vs. position and/or velocity

• suspension friction level and installation stiffness 

• contact patch loads and variation

• calculated suspension spring rates and damper coefficients

Subjective evaluation offers:

• direct assessment of all aspects of ride, steering, and 
handling performance against the tuning goals defined 
by customer targets and market segment requirements

• relative comparison of a vehicle’s ride and handling 
performance to in-class competitors and targets (utilizing a
comprehensive database of performance data)

• actual performance feedback to the analytical and objective
disciplines allowing refinement of these methodologies

Subjective evaluation includes:

• testing on an appropriate mixture of public roads and closed course
proving grounds to evaluate:

- primary ride / secondary ride / on-centre steering response 
(feel & precision) / off-centre steering response (feel & precision)  

- handling characteristics including steady state balance / 
transient performance / roll control / lane change performance

• instrumented testing to generate objective vehicle performance
measurables

• competition vehicle tuning using closely coupled driver/engineer teams

• overall NVH assessment

• assessments based on industry standard and OEM specific rating 
systems and terminology

Multimatic's world-renowned development drivers have experience in the subjective evaluation and tuning of various classes of vehicles
including sports cars, sedans, SUVs, trucks and competition vehicles. Multimatic is also familiar with tuning for a range of markets 
including Europe, North America and Asia.
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