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Defence planners refocus on flexibility and
sustainability – and Ricardo provides the knowhow to maximise fleet readiness and performance

Engineering
future security
With their recent major combat missions completed, US,
British and other NATO forces no longer require new vehicle
types for immediate use in theatre. Now, the priorities have
shifted to long-term maintenance and the development
of existing ﬂeets in readiness for potential future threats.
Anthony Smith reports
Throughout the 1990s and early 2000s, the development of light military vehicles was primarily
focused upon the adaptation of existing commercial platforms. This provided beneﬁts in terms
of access to the latest automotive technologies as well as providing a very cost-eﬃcient model of
vehicle development. However, the combat missions in Afghanistan and Iraq presented the US,
British and other participating NATO countries with an entirely new form of conﬂict: an asymmetric
confrontation in which the need to project force ﬂexibly, at the same time as defending against
improvised explosive devices, became an urgent imperative.
The need to provide solutions delivering much higher standards of crew protection, in particular
against improvised explosive devices (IEDs), led to a rapid change of focus in favour of bespoke
solutions. Several new vehicle ﬂeets were developed against these new threats and delivered for use
in theatre at timescales that were in sharp contrast to the highly planned and evaluative procedures
for defence procurement that would be expected in peacetime. A notable example of this was the
British Army’s Foxhound light protected patrol vehicle, which Ricardo and its partners took from an
initial sketch through to full scale production in just 26 months.
In parallel, with the return of the surviving vehicle ﬂeets from theatre in recent years, the investment
climate has also been profoundly aﬀected by the squeeze on public sector ﬁnances as austerity
policies swing into play in order to reduce national budget deﬁcits. So how is this ‘new normal’ of
constrained budgets and the requirement for post-conﬂict ﬂeet management aﬀecting the military
vehicles sector?

Perspectives either side of the Atlantic
Chet Gryczan is president of Ricardo Defense Systems (RDS), a separate and wholly-owned limited
liability company, formed in 2015 and structured under a Defense Security Service ‘Special Security
Agreement’ that allows the business to work on US defence programmes without limit or restriction:

U.S. paratroopers travel in a convoy of HMMWV
vehicles during an exercise
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“The US government’s tactical vehicle budgets
have fallen signiﬁcantly since the height of the
Iraq and Afghanistan wars,” says Gryczan. “That
said, the government is prioritizing investment
in several notable new vehicle programmes
including the Joint Light Tactical Vehicle, the
Ground Mobility Vehicle and Mobile Protected
Firepower. There is a real opportunity for the
government to streamline procurement to
bring cost-eﬀective innovation to the ﬁeld
with these new programmes. In parallel, we
are seeing a strong focus on sustainment
and incremental upgrades to existing vehicle
platforms. These programmes are likely to
bring improvements in safety, manoeuvrability,
reliability, and mission ﬂexibility.”
This perspective aligns well with that of
John Stretton, who is head of defence for
Ricardo UK and whose focus is principally upon
European and Asian markets: “Armed forces
are operating under exactly the same budget
pressures as other parts of the public sector
across Europe,” he says. “From our previous
laser-like focus on the immediate operational
needs of the theatre, we are now focusing on
minimizing running costs, ﬂeet availability and
life-extension of existing platforms. Throughlife support programmes – often referred to as
‘post design services’ contracts – are becoming
much more important as new capability
requirements are sought from existing
platforms, including availability for multiple
missions and tactical deployments. This can

A Royal Air Force airman directs a Mastiﬀ armoured vehicle onto an RAF C17 to be returned to the UK (above, exercises
on Salisbury Plain Training Area, Wiltshire focusing on the use and role of the Mastiﬀ armoured vehicle (far right)

involve, for example, the integration of remote
weapon stations, new suspension systems, or
the light-weighting of armour systems.”

New vehicles: bespoke or
commercial platforms?
While the primary focus of the moment
appears to be upon the maintenance, lifeextension and upgrades of existing ﬂeets,
what of new operational roles that require new
vehicles? Here, the perspective of the North
American and European markets diﬀers slightly.
“I do not believe that there is an appetite
for a return to commercial conversions in the
more mature economies of Europe,” explains
Ricardo’s John Stretton, “and this contrasts

with some of the less aﬄuent markets such as
African nations. However, I believe that as the
IED threat spreads – or becomes more widely
appreciated – this demand will diminish even
in these developing markets. Tactical ﬂexibility
becomes more important and platforms that
can serve multiple missions types will start to
dominate the landscape.”
In the US, however, Chet Gryczan views that
the market may be open to the adaptation
of commercial platforms: “We are beginning
to hear a strong voice in the government
in favour of modiﬁed commercial platform
based solutions. This appears to be primarily
based around reducing the initial cost of
new vehicles and leveraging the commercial

Case study: improving safety of the U.S. Army’s iconic HMMWV
The High Mobility Multipurpose Wheeled Vehicle (HMMWV) or
‘Humvee’, is a core element of the US Army’s vehicle fleet and one
that is planned to remain in service well beyond the next decade. In
order to improve the safety, serviceability and agility of this important
military vehicle, Ricardo embarked on a project in 2014 to modify a
fleet of ten HMMWVs belonging to the Michigan National
Guard by installing a Ricardo-engineered
ABS and ESC system that would
significantly improve occupant safety.
The Ricardo system was developed,
in part, in response
to a National
Highway Traffic
Safety Administration
(NHTSA) report
conducted in 2014 that
discovered a 74 percent
reduction in vehicle
rollovers since the 2011
mandate of ABS and ESC
systems on all passenger vehicles
in the US. The Ricardo system is the

first of its kind to uniquely adapt the same commercial automotive
components cited in the NHSTA report to improve HMMWV handling
and vehicle stability at a low cost. Moreover, the system also provides
shorter stopping distances, significant reduction in the wear of brake
system components, as well as increased reliability and
hence operational readiness. The inclusion by Congress
of the ‘HMMWV Rollover Mitigation program’ as a
priority in the forthcoming defence budget validates
the important contribution to vehicle safety that this
Ricardo-engineered system offers.
The complete package developed and tested by
Ricardo for the HMMWV includes anti-lock
braking, electronic stability control, active
rollover protection, traction
control, and improved brake
calipers, pads and rotors. The
entire system leverages low-cost,
proven components engineered by Ricardo
specifically for the arduous requirements of
service in the military environment. It was
also designed for ease of upgrade to the
existing fleet.
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An example of a major post design service
contract is that of the UK Cougar fleet,
comprising vehicles known as Mastiﬀ,
Wolfhound, Ridgeback and Buﬀalo, which
formed the backbone of the UK’s protected
patrol fleet in the Afghanistan and Iraq
theatres of operation.
Having performed exceptionally well
in combat operations, as the Cougar
fleet began to be returned to the UK
the Ministry of Defence (MoD) took the
strategic decision to transition the vehicles
into the Army’s core fleet capability. This
necessitated the creation of an eﬀective
support solution through to the fleet’s
projected end of service life of 2035.
To this end, the MoD sought support
from industry in the form of a Post-Design
Services (PDS) contract covering current
maintenance and future development.
The role of the PDS contractor is to act as
the design authority for the fleet on behalf
of the MoD, providing expert knowledge,
configuration management, safety case
management, obsolescence management
and change control.

A unique partnership
In participating in the competition and
ultimately securing this strategically
important PDS contract, Ricardo went
into partnership with prime contractor
Morgan Advanced Materials (formally NP
Aerospace), together with fellow team
member Ultra Electronics. Collectively
this partnership oﬀered an extremely
compelling blend of skills and experience.
Morgan designed, developed and
integrated UK-specific, specialized armour

protection and electronic systems into the
entire Cougar family and also implemented
and operated the spares support processes,
including configuration management,
stocking and supply chain management
to keep the fleets running during combat
operations. With its access to state-ofthe-art automotive technologies and
its extensive defence vehicles expertise
in the development of Foxhound and
RWMIK, Ricardo was clearly extremely well
placed to take responsibility as the design
authority for the Cougar fleet’s automotive
systems. Making up the partnership, Ultra
Electronics was able to take responsibility
for the electronic systems of the vehicle.

Key development projects
Under its core commitment to the Cougar
PDS contract, Ricardo provides engineering
support at the site of Morgan, where
the project is co-ordinated. Work on the
core programme includes support for
system technical and safety reviews and
participation in ongoing programme
review meetings and providing ad-hoc
technical advice. Crucially, the work
also includes the scoping and costing
of additional non-core tasks, such as
significant vehicle upgrade initiatives.
The major focus of the non-core tasks
to date has been on safety-related issues
and improving the support solution.
For example, one of the implications of
transferring the vehicles to the UK was that
they were non-compliant with UK road
regulations. Whilst this is less of an issue in
a theatre of operations, the consequential
requirement to use low-loaders to

transport the vehicles between UK bases
and training grounds adds significant cost
and time burdens.
Whilst the base vehicles were originally
fitted to US highway-compliant standards,
the addition of UK mission equipment such
as bar armour both obscured the lights
and in eﬀect extended the extremities
of the vehicles; as such, lighting systems
were in the wrong position according
to the legislation. Ricardo has therefore
developed a UK/EU road-legal modular
lighting system that can be fitted to all of
the Cougar fleet. This system is based on
modern LED lamp technology that saves
energy while increasing reliability and
reducing the need for multiple spares.
A further Ricardo task has been the
engineering of a common axle and brake
system across the UK Cougar fleet. As a
result of the multiple ‘urgent operational
requirement’ purchases over an evolving
operational requirements specification,
the MoD’s stores system was supporting no
fewer than 23 diﬀerent axle combinations
for Cougar. The Ricardo project has
rationalised this down to just three
variants, which will both save cost in terms
of peacetime maintenance operations, and
also make the vehicles easier to sustain in
any future theatre of operations. Moreover,
through the supply of Ricardo upgrade
kits – manufactured by the Performance
Products division – many of the older, lower
specification vehicles have been brought
up to a common standard, thus increasing
the overall capability of the fleet.
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Case study: the UK Cougar fleet Post-Design Services contract
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A Mastiﬀ vehicle fitted with Choker Mine Rollers

market’s investment in new, robust automotive
technologies.”
He goes on to say that he believes there are
clear opportunities for companies like Ricardo
to develop and present these relatively lowcost, robust platforms as potential alternatives
to a militarized vehicle system. “In certain
cases, this makes sense. Certainly we would
not expect a pickup truck to take direct ﬁre or
survive an IED, but likewise a costly bespoke
military vehicle may not be optimal for
transportation around a base or for clandestine
operations.” And the advantages are not solely
about cost or the acquisition of commercial
technology: “The government is investigating
concepts that depart from traditional heavy
blast and ballistic protection towards better
oﬀ-road mobility, which may ultimately provide
equal or better crew protection at much lower
weight and cost.”

Tried and trusted or new
powertrain technologies?
So there is an appetite for the life extension and
development of existing ﬂeets as well as for
the development of some new vehicle types,
but what about some of the latest fuel-saving
technologies? Will we see an increasing use of
powertrain electriﬁcation, alternative fuels, or
even fuel cells?
Here the views from the US and Europe
seem to be more closely aligned. “Diesel and

JP8- based fuels will in my view remain the
norm for the foreseeable future,” explains
John Stretton. “And until hybrid and electrical
systems are deliverable at a much lower cost
than at present, they are unlikely to feature very
heavily in the military vehicle space.”
“Likewise, we have not seen examples
suggesting that alternative fuels and novel
locomotion technologies are going to be
adopted by the military in the near future,”
agrees Chet Gryczan. “Having said that, the
government does have an interest in staying
abreast of these technologies, and Ricardo has
been involved in the development of concept
demonstrators and production-intent kits to
address fuel economy needs.”

What about autonomous
vehicles?
Interest in autonomous vehicles is strong
in the US but, as Chet Gryczan explains, the
extent of ‘autonomy’ is debatable. “The initial
introduction of autonomous ground logistic
vehicles may likely be tethered rather than
remote operated or fully autonomous,” he says.
“Tethering a convoy with a manned vehicle
presents a relatively low-cost, robust, low-tech
way to reduce human life exposure to hostile
situations, whereas fully-autonomous large
vehicle solutions are likely to be cost-prohibitive
in the near term and a tethered solution may
fulﬁl the short-term need.” At the same time,

Chet Gryczan believes that there is signiﬁcant
interest in fully-autonomous auxiliary kits which
could be applied to their manned vehicle
counterparts.

Future requirements
With strong teams focused on both the US
and UK and able to draw upon support from
across the global organization, Ricardo oﬀers
unparalleled expertise in military vehicle design,
engineering and support. The company’s
independence is as valuable to defence
customers as its unrivalled focus on automotive
systems and technologies. Whereas the
engineering teams of major defence
contractors may, for example, see an engine
and vehicle integration project just once in a
decade, Ricardo’s team has access to specialists
who are accustomed to dealing with this sort of
challenge on a regular and ongoing basis.
While the highly arduous duty cycles of
military vehicles are very diﬀerent to those of
on-highway vehicles, these same processes
and skills can be applied. This not only saves
cost but also delivers a better engineered, safer
and more capable product for Ricardo’s military
vehicle customers around the world.

In June 2016 Ricardo signed an MoU with Belgian weapons systems
designer, manufacturer and integrator CMI Defence to collaborate
on a response to an invitation to tender issued by the British Ministry
of Defence regarding its Challenger 2 Life Extension Project (LEP).
This project will see the upgrade of the British Army’s main battle
tank fleet.
CMI Defence provides an extensive history and knowledge of
delivering heavy firepower gun-turret systems. Known under the
brand name Cockerill®, CMI Defence weapons systems are battle
proven, reliable and safe, and demonstrate a firepower capability

rarely seen on the market. Thanks to this vast history and knowledge
set, CMI Defence is thus perfectly positioned to integrate its systems
capabilities into the Challenger 2.
Ricardo’s position as a leading authority on automotive platforms
in the UK makes it CMI Defence’s ideal premium partner for the
Challenger 2 LEP. Ricardo’s vast wealth of knowledge on Challenger
2 stems from its former successful contracts with DSTL and DE&S
for powertrain studies, which provided demonstrable options for
Platform Obsolescence Management and upgrade opportunities.
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Case study: the UK ‘Challenger 2 Life Extension Project’
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