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WORTH 
THE 
WAIT

Words by Dean Mellor
Photography by Offroad Images

Over more than four decades, ARB has built a reputation 
for producing the best 4WD accessory equipment in the 
world – bar none.

This reputation is built around a philosophy of improving the adventure 
experience for ARB customers and ensuring the gear they equip 
their vehicles with will help to take them to some of the world’s most 
amazing places, in some of the harshest environments on earth, and 
get them safely back home again.

The key to producing the world’s best 4WD equipment comes 
down to several factors, not least of which is a true passion for off 
road adventure, backed by an incredible investment in research, 
development and engineering integrity.

Developing new products is no easy task and with 4WD vehicles 
more popular than ever, ARB’s product range is rapidly growing. 
ARB strives to get new product to market as soon as possible, even 
purchasing vehicles in overseas markets and shipping them to its 
Melbourne HQ to get a jump on development before those vehicles 
are released locally. But rather than rushing products to market to 
simply satisfy customer demand, nothing leaves the ARB factory 
until there is certainty it will be capable of handling the rigours of 
extreme off road travel.

Remember this the next time you want to kit out your new vehicle 
with 4WD accessories: ARB equipment is worth the wait.
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WORTH THE WAIT

Producing the world’s best 4WD accessories 
comes from experience and passion.

“We understand our customers and how 
our customers use the products that we’ve 
been designing over the last 40-plus years,” 
says ARB Engineering Manager for Design 
and Production, John Clark. “Take a look 
at my team – a lot of them are 4WDers and 
they understand what’s needed out there in 
a harsh environment.

“This is why we strive for engineering integrity 
in the components we build. 

You want to be sure that no matter the 
situation or where you are, you can get 
yourself out and you can get back to 
civilisation.

“Understanding what can happen out there 
when you’re 4WDing, we ensure that we 
put the testing and design work into what 
we make so that our components are world 
class.”

DEVELOPMENT PROCESS

As soon as a new vehicle arrives at ARB 
HQ, the engineering teams are the first to 
get their hands on it. Of course, different 
engineers are tasked with developing 
different products, from suspension systems 
to protection equipment to Air Lockers and 
more, so the teams have to work together to 
ensure the end goal is achieved as efficiently 
as possible. 

Before anything is removed from the vehicle, 
base settings have to be measured, so the 
vehicle is weighed and the corner weights 
are recorded, and then the exterior is 
scanned, as is the underside of the vehicle. 

The Old Man Emu suspension team then 
evaluates the standard vehicle’s approach 
and departure angles, ride and handling 
performance, and this is conducted with 
both a light load and right up to GVM (Gross 
Vehicle Mass).

Once all of the weights and scans are 
complete, various components are then 
removed from the vehicle to better access 
hidden structures and to conduct further 
testing and measurements of OE equipment.

WE HAVE A TOTAL 
UNDERSTANDING OF THE 
RELIABILITY REQUIRED 
WHEN YOU ARE IN THE 

MIDDLE OF THE OUTBACK.

ARB Manufacturing Facility, Kilsyth Australia
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ARB Engineering Centre, Kilsyth Australia

SUSPENSION DEVELOPMENT

After all base-vehicle weights, measurements 
and evaluations are complete, the Old Man 
Emu team can then start dissecting various 
suspension components.

“We’ll measure various components such 
as the length of the dampers, clearance to 
driveshafts, bump-stop location and length, 
and how much suspension travel is available, 
so then we can start to work on the lift on the 
vehicle,” explains John Clark. “Then we look 
at the standard spring rates and the damper 
curves. We’ve got our own shock dyno on 
site so we can measure the damper curves 
and armed with all of this information, we 
can start to develop our own components. 
We then produce what we call ‘take-aparts’, 
which are shock absorbers in which we can 
easily change the valving.”

For most vehicles, ARB develops several 
suspension kits, with different settings 
depending on the customer’s intended load 
and the number and type of accessories 
fitted.

“There are different set-ups for those who 
want to carry constant loads on the vehicle, 
say for tradies or for touring, so we develop 
a variety of different spring rates, spring 
heights and damper tuning,” says John.
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“We initially develop Nitrocharger Sport 
suspension systems and, on specific 
models, we then develop a BP-51 suspension 
package. For these, we go through the 
same process but also design mounting 
brackets for reservoirs and examine how 
those components are going to be fitted to 
the vehicle without affecting clearances.”

Of course, each suspension system 
undergoes a thorough testing regime, which 
includes on and off road driving. “We also 
use test facilities such as Anglesea Proving 
Ground to do suspension testing, which may 
also include stability control testing, high-
speed lane changes and articulation testing, 
depending on what improvements we’ve 
made to the vehicle,” says John.

VEHICLE COMPATIBILITY

As well as scanning the exterior of the vehicle, 
the engineers who look after fabricated 
products – including bull bars, side rails and 
steps, rear bars and under vehicle protection 
(UVP) – must also scan the underside of the 
vehicle, which may involve removing the 
front fascias to get access to the chassis 
rails and other components. This is done 
to gain a complete understanding of the 
vehicle structure. 

“If it’s an all-new vehicle, we need to 
examine the crash structures of the vehicle 
so that we can do development work on 
bull bar mounting components,” says 
John. “This often involves testing the crush 
characteristics of the structure to understand 
how our bull bar mounts will mimic that same 
deceleration in the event of a crash impact. 
This ensures the compliance of the vehicle 
safety systems.”

The testing involves removing specific crash 
structure components from the vehicle and 
performing crush testing in ARB’s hydraulic 
press to understand the deformation 
characteristics. To achieve this, several 
spare vehicle components, in addition to 
the new vehicle itself, have to be purchased 
for what is essentially destruction testing. 
This information is then used to generate 
FEA (Finite Element Analysis) models to 
enable base data to develop a compliant 
mounting system.

WINCH COMPATIBILITY

As well as ensuring crash compatibility, 
most ARB bars are designed to ensure 
winch capability, which requires the winch 
to be housed within the bull bar for vehicle 
recovery purposes.

“Winch installation is a very important aspect 
of our bull bar designs,” says John. “We 
conduct a lot of FEA of the bar and winch 
mounts to understand the forces and how 
the bar will transfer loads into the vehicle 
structure. As winch recovery operations can 

place heavy side loads on a vehicle, this 
FEA is critical to ensure that the final bull 
bar design is compatible with the vehicle 
chassis.

“The big challenge is that you want a bull 
bar to be compliant for crashworthiness but 
you also have to offer protection from animal 
strikes, so the complexity of the mounts and 
how everything works for the engineering 
integrity of the component is very, very 
important,” stresses John.

ARB Canopy Manufacturing Facility, Kilsyth Australia

ARB Engineering Centre, Kilsyth Australia

16524_4X4_Culture_Iss52_Txt_SI.indd   30 11/7/18   2:11 pm



31

ARB Research & Development

PRODUCING A BULL BAR

Armed with the information from the vehicle 
scans and plotting of critical zones including 
lighting, radar, camera and parking sensors, the 
engineers who look after fabricated products 
– including bull bars, side rails and steps, rear 
bars and under vehicle protection (UVP) – can 
then set about designing products to suit the 
new vehicle.

“Once we’ve done the styling work, we turn 
that into a CAD (Computer Aided Design) 
model,” explains John Clark. “We use the scan 
data to check clearances for components 
on the underside of the vehicle and we then 
produce an engineering prototype. One of the 
great things about having our manufacturing 
facility right here on site, if we get our designs 
to production by two o’clock in the afternoon, 
they’ll be able to produce the samples 
overnight. This allows us to assemble the new 

design the next day and perform a fitment 
trial onto the vehicle for review and testing.

“We use the production machines to do our 
laser cutting and to press brake the folds, and 
by doing that we know what we’ve produced 
as a prototype is very producible in the factory, 
which also reduces development time,” adds 
John.

Once the prototype has been tested and 
approved, the next stage is an off-tool 
sample trial, where jigs and fixtures are 
assembled to ensure production will run 
smoothly. Following this is a pilot run.

“The pilot run will usually be around 10-
20 units to ensure we’ve got consistency 
of build,” says John. Once the pilot run is 
deemed to be successful, production of 
the bull bar can begin.

SINT AUT ATUS 
NET FUGA. 
IPSAESTIS 

VOLORUPTATE 
PARUNTO TO OMMO 
LUM QUE SINT.

ARB Main Warehousing Facility, Keysborough Australia

CANOPIES

As with the development of protection 
equipment, a lot of scanning and CAD work 
is involved in producing canopies to suit a 
new vehicle.

“We’ll get the vehicle in, we’ll scan the 
interface surfaces [where the canopy will 
mate with the vehicle tub] and then do a 
styling activity to ensure the style of the 
canopy works with the vehicle – whether it’s 
a Classic canopy or an Ascent canopy – we 
make sure we pick up some features and 
lines from the vehicle to incorporate into 
the canopy design to make it work,” says 
John. “We’ll also work through how all the 
fittings will work such as the different window 
installations and rear doors.

“BEING ABLE TO  
SCAN THE VEHICLE AND  

USE CAD IS A  
REALLY BIG KEY TO  
REDUCE TIME AND  
ENSURE WE KEEP 

DIMENSIONAL ACCURACY,” 
ADDS JOHN.

 
“ARB invests a lot of time and effort to make 
sure the design works on the screen, but also 
once we get a mould done and produce a 
prototype component, we do a full vehicle 
review of the canopy on the vehicle. If we 
have to make some more adjustments, we 
will do that but from the experience and 
knowledge that we have, from CAD to mould 
to prototype, it’s rare that major design 
changes will be required.”

Another big focus with canopy development 
is how the vehicle attachments are designed. 
“Different model vehicles may require 
variations on our mounting systems, so that’s 
where a lot of the design work takes place,” 
says John. “A lot of the proto-manufacturing 
that we do in-house is to make sure the 
interface is designed to mate very well to 
the vehicle. With vehicles that are used in off 
road conditions, you want to ensure that the 
strength of the canopy is there and the mating 
onto the vehicle itself is a critical key to that.” 
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AIR LOCKERS

If a vehicle arrives at ARB HQ and it is fitted 
with a new diff design, such as the upcoming 
Jeep JL Wrangler, then the engineering team 
in charge of Air Lockers has a busy time 
ahead of it.

“The first thing we need to do is disassemble 
the diffs, to take the diff centres out and 
examine the axles,” says John. “We do very 
precise measurements of those components 
to ensure we understand the tolerances 
within the current diff centre and then we 
start our CAD modelling of the Air Locker 
diff itself. We need to take into account the 
installation of the Air Locker into the vehicle 
and also the routing of the air lines to the diff, 
as well as where the ports will be located on 
the outer diff housing.”

The next step is to produce and test 
prototypes, which is all achieved at ARB 
HQ. “We have a machine shop that machines 
up prototype components so we can install 
them into the diffs and then do in-house 
testing.”

Other things that need to be considered 
when developing a new Air Locker kit are the 
location of the air compressor and switches. 
Of course, the latter is easily resolved if the 
vehicle is equipped with an ARB LINX set-up.

LONG-RANGE FUEL TANKS

The method for developing a Frontier long-
range fuel tank for an all-new vehicle once 
again begins with the scanning tool. The 
process involves scanning the underside 
of the vehicle with the OE tank in location, 
checking clearances and measuring ground 
clearance beneath the tank.

“We then remove the OE tank and do a scan 
of how it mounts up to the vehicle,” says 
John Clark. “With the tank out of the vehicle, 
we can then examine the routing of the fuel 
lines and location of venting valves and how 
they’re positioned on the underside of the 
vehicle.  

“We then make sure that other accessories 
that may be mounted beneath the vehicle, 
such as a dual battery or UVP, are all in place 
so we can see how much space we have 
available to do an initial CAD model of the 
tank. This also allows us to get an idea of how 
much extra capacity we can get out of a tank.

“Once we’ve completed a CAD model, we’ll 
have a foam model CNC machined so we can 
do an initial fitment trial up to the vehicle. This 
allows us to ensure it clears vehicle 

components like driveshafts and differentials 
when they’re in full bump and full droop,” 
says John.

Other factors taken into consideration include 
any effect on ground clearance and ramp-
over angle. If it’s found that the foam model 
needs to be modified, these modifications 
are also made to the CAD model. 

“We then supply that CAD model to our 
manufacturer of the mould (SmartBar in 
South Australia) and they produce the first 
engineering sample. Then we get those 
back here to start doing our fitment trials 
and finalising the tank strap design,” explains 
John.

Once the design has been signed off, the 
tank is subjected to further in-vehicle testing, 
which includes rechecking clearances, 
ensuring the mounts for the straps pass 
requirements and finally performing a fuel 
volume test. “We do a fuel consumption test 
to ensure we understand the full useable 
capacity of the tank,” says John. “You can 
do it by CAD but to get an accurate figure 
you need to drive the vehicle until it runs 
out of fuel.”

ARB Head Office and Manufacturing Facility, Kilsyth Australia
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PRODUCTS UNDER DEVELOPMENT

ARB is currently working on developing 
a range of products for a variety of new 
vehicles, including the upcoming Jeep 
JL Wrangler and the recently released 
Mercedes-Benz X-Class.

The new Wrangler is a very important vehicle 
for ARB as it sells in huge volumes in North 
America and buyers there, and locally, are 
always keen when it comes to the fitment 
of aftermarket accessories.

“We’ll have four unique bars to suit the JL 
Wrangler,” says John. “These will incorporate 
unique pressings and style to suit the model.”

Other accessories being developed for the 
JL Wrangler include rock sliders and a unique 
rear bar, as well as new Air Lockers.

While you may think many accessories 
already developed for the Nissan Navara will 
translate directly to the new Mercedes-Benz 
X-Class, there are significant differences 
between the two vehicles that require 
additional development time. The location 
of safety features such as cameras, for 
example, is not the same on both vehicles; 
on the Navara the camera is housed in the 
Nissan badge whereas on the X-Class it’s 
down low in the grille. Minor differences like 
these necessitate additional testing when it 
comes to developing bull bars for the X-Class.

THE ARB LOOK

ARB invests a lot of time and resources when 
it comes to the styling of products such as 
bull bars. One of the designers, who’s been 
working long hours on the new JL Wrangler 
bars, is Gavin Smith.

“Gavin and I work very closely together doing 
styling reviews,” explains John Clark. “When 
we get to a point where we’re happy with the 
theme going forward, we’ll then conduct a 
styling review with a small group of people 
within ARB to examine the concepts. 

“We’ll initially start with maybe six different 
concepts, have a review, whittle those down 
to two, develop two and then get down to 
one, which we’ll then develop to the level of 
doing some prototyping.”

The small group charged with conducting 
the styling review includes ARB’s Managing 
Director Andy Brown, who has been behind 
the design of countless ARB bull bars over 
several decades. 

“Andy still gets very involved, yes, part of that 
team does incorporate Andy, so he’s very much 
still a key member,” says John. “It’s more than 
just his experience in the business, he’s also 
got a very keen eye for styling aspects that 
really support the designs going forward.”

ARB Main Warehousing Facility, Keysborough Australia

ARB Engineering Centre, Kilsyth Australia
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James King
Engineering Manager – 
Canopy

Naronglit Lumjoun
Engineering Manager –
Production ORA

Oleg Perethodiouk
Engineering Manager –
Production

John Clark
Engineering Manager – 
Design and Production

MEET THE TEAM
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James Grundy
Engineering Team Leader – 
Original Equipment

Daniel Bongard
Engineering Team Leader – 
Air Locker

Stuart Fooks
Engineering Team Leader – 
OME

James Luke
Engineering Team Leader – 
SPG (Speciality Product Group)

The ARB engineering department is made up of over 60 qualified staff who spend 
countless hours designing, testing and developing our product range to ensure ARB 

remains an innovator in the industry.
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