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FROM THE DIRECTOR’S DESK
Welcome to our August 2020 Edition of AXIS Newsletter.
The coronavirus crisis has been a difficult time for all of us. Life without bustling cities, the ability to travel or
even enjoy sport has been a reality not just here in Australia, but across the globe. As we cautiously continue
to adapt, extensive restrictions and social distancing has provided a greater appreciation for real human
interaction. It is inspiring to see so many people demonstrating their willingness to help one another, and the
changes they have made to their everyday lives to reduce the impacts of this pandemic. We can only hope
that when COVID-19 is a distant memory, the selflessness and gratitude that has been a by-product of this
adversity doesn’t diminish.
It would be remiss of me not to acknowledge and commend our staff’s commitment to wellbeing and
delivering quality solutions to our customers during these trying times. Their commitment never waivers,
and as I have said many times, our people are our greatest strength and what proudly differentiates us. This
month, we’re excited to feature articles from two of the ASA Team, Ben Illman and Andy Kirkham, who have
added some interesting content to the Newsletter.
In this edition, we feature Carbon Revolution, a carbon-fibre wheel manufacturer based out of Geelong at the
cutting edge of Australian manufacturing, providing light weight wheels to the likes of Ferrari. We consider the
environmental and ergonomic considerations when making a robot selection, and in keeping with this theme,
we focus on the Severe Dust and Liquid Protection features of FANUC’s Foundry line, which are designed to
work in harsh environments without fatigue. We also introduce you to Cameron Holmes, one of our Sealer
Process Engineers based out of Texas in the USA and hear about his experience during COVID-19. Finally, we
delve into some often under explored areas of cost savings in life cycle programs for the Defence sector.
We always welcome your feedback as we strive to be your integrator of choice! On behalf of the team at
ASA, we thank you for choosing to partner with us and look forward to keeping you updated on the latest
advancements in automation, while servicing your needs, now and into the future.
Pat Green, Director

ROBOT IN FOCUS
We can’t overstate the importance of selecting
the right robot for the application to maximise
gains for your business.
This article explores how through careful selection, robots can be
installed even in the most extreme environments.
Models in the FANUC foundry robot series are often found in super
‘harsh environments’ – a broad term refering to any environment
that is hazardous to humans or the robot within it. For example, where
there is a high explosive risk, extreme temperatures or pressures,
and lack of oxygen or where working conditions are challenging for
workers to operate in.
Specialised FANUC robot accessories have the advantage that they
provide the flexibility for manufacturers to adapt their robots in harsh
conditions. Robots like the M-900iA, a model in the FANUC foundry
line, are designed to work in harsh environments without fatigue,
increasing safety in the workplace, increasing productivity and saving
money for the manufacturer.
Featuring motor covers, waterproof connectors, cable covers,
coatings and stainless steel bolts and washers in exposed areas,
the FANUC SDLP package improves a robots’ resistance to harsh,
dusty or wash environments. The IP Code, or Ingress Protection Code,
classifies and rates the degree of protection provided by mechanical
casings and electrical enclosures against intrusion, dust, accidental
contact, and water. FANUC’s M-710iC/50 SE FoundryPRO robot is IP67
protected for operation in the harshest environments.
The entire robot is coated with a special epoxy, and the wrist has

protective covers to withstand high-pressure washing. In addition, the
base of the robot purges air to avoid vapor entrance. FANUC has also
incorporated coated bolts and double oil seals at the joints, making
this a truly waterproof robot.
Robots come in numerous forms and sizes, each possessing vastly
different functions and intended for deployment in very different
circumstances. Robots can be installed in harsh environments
where health and environmental risks are a factor, and where an
improvement is an absolute necessity, so there’s no reason to
hesitate to go with robots where humans cannot go.

ONE SIZE DOES NOT FIT ALL...
by Andy Kirkham, Senior Automation Engineer ASA

Choosing the right robot is about understanding
environmental and ergonomic considerations.
The modern industrial robot has come a long way since 1961 when
‘Unimate #001’, the first industrial robot arm, appeared on the
assembly line at the General Motors in Trenton, New Jersey. When
entreprenuer Joseph Engelberger, the father of modern robotics,
appeared on the Tonight Show with Johnny Carson in 1966 to
demonstrate the Unimate, many began then to envision a future
where it might be possible for artificial intelligence to completely take
over industrial production processes.

of many years of research and development in the laboratories of
robot manufacturers together with operating feedback from real life
scenarios.
Whilst essentially identical up to the Axis Joint #3, there are some
significant differences between a MIG welding robot and a standard
manual handling robot (apart from the obvious end of arm tooling).
Consider the M20iA and the M120iA FANUC robots. This comparison
highlights how two similar robots built on the platform can customised
based on their end use.

Six decades later, we have not seen the Hollywood narrative of the
1956 sci-fi movie Forbidden Planet play out, where robots would
perform every task requested of them by their masters, and we are
still some time away from full automation with a science fiction icon
like ‘Robby the Robot’ taking control of manufacturing systems.
We have however seen industrial robotics improve rapidly and
adapted into the most commonly recognisable form of the SCARA
format (Selective Compliance Assembly Robot Arm or Selective
Compliance Articulated Robot Arm). For business owners and
Engineers, selecting the right SCARA robot for the task is critical for
maximising Return on Investment.
There are a myriad different robot manufacturers globally, with an
exhaustive number of robot models to choose from. But what makes
a robot the best fit for your business? Most engineers would primarily
be concerned with objective and quantitative criteria (payload,
dimensions, weight, force) when making a robot selection, however
the environmental and ergonomic considerations are equally as
important when choosing the right robot for the application.
One of the most obvious environmental consideration factors in the
ability to isolate human-robot interactions safely, with advances in
collaborative robot development responding to a growing requirement
for flexible alternatives to completely caging a robot – a topic we will
focus on in a future article on collaborative robots.
Robot manufacturers have long identified the need for robots to
endure harsh operational environments, freeing up workers from
potentially hazardous conditions. Painting robots are a good example
of this, a subject we have discussed previously in the AXIS Newsletter.
Painting robots exemplify just one sector of a very wide area of
specialist robot designs based on environmental requirements,
and just as paint series robots are able to operate in a hazardous
environment of a spray booth due to their specific design, there are
other specially designed robots for working in the fabrication, food,
and semiconductor industries and other harsh environments.
Robots designed for industrial food applications must be able to
withstand regular cleaning with sanitising chemicals, and robot
construction materials must conform to regulatory standards to avoid
the introduction of toxins into the food processing stream. This is a
good example of how the environment dictates the robot permissible
for selection. Ergonomic design features would include the elimination
of deep crevasses in the robot body to ensure effective cleaning and
also the removal of sharp edges to prevent snagging fibres during the
cleaning process.
Another example where the environmental and ergonomic
considerations have driven the design of a robot, is the modern
MIG or (GMAW Gas Metal Arc Welding) robot. This robot is the result

Effectively what we see between these two robots is an ergonomic
variation in the wrist assembly configuration (Axis #4, #5 & #6) to
allow a rear entry to the end of arm tooling, specifically for the MIG
torch. Both robots offer the same payload capacity and degrees of
accuracy, however the MIG customisation to the Arc Mate M120iA
model has specific internal cabling for the wire feeder and welder
power systems. Additionally the Arc Mate M120iA is fitted standard
with Severe Dust and Liquid protection cabling for its operational
environment, whereas for the M20iA these are optional additions
if the manual handling application is required to operate in and
environment which requires such protection.
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Remember, taking a one size fits all approach generally ends up
costing more in the long run. Beware of buying more robot than you
need or buying into a lack of reliability. It is important to formulate a
check list when selecting a robot that includes not just the payload,
reach and size requirements but the environmental conditions
and ergonomic criteria to select the robot for the best fit for your
application
Intelligent design variations allow for robot selection to be specifically
tailored to your individual needs providing a degree of certainty about
selecting the right robot for your business. Please get in contact with
ASA on 1800 ROBOTS to discuss your specific requirements.

ANNUAL
ROBOT SERVICING
Has your Robot had it’s Annual Service?
Call ASA on 1800 ROBOTS to book.
Just like a car needs regular servicing, the same applies to your
robots. Your robots work hard for your business, sometimes
operating 24 hours a day for long periods, so annual servicing
of your robots will ensure your FANUC robots remain in
optimal condition. Greasing, battery replacements, checking
for excessive wear and measuring back lash ensure motion
repeatability, as well as continuing to provide you with a great
consistent outcome for your manufacturing processes. Annual
servicing helps maintain a high level of Mean Time Between
Failures (MTBF), as well as potentially forecasting issues that
may be developing.

EFFICIENCY GAINS WITH PAINT AUTOMATION
Efficiency programs are
commonplace in manufacturing
and sustainment programs,
particularly in the defence
forces and supporting
industries.
The aim is to produce savings which could
be redirected into other priority areas such
as purchasing new equipment or supporting
ongoing operations. Understandably, the
endeavour to find and make infinitesimal
gains outside the obvious areas where ‘low
hanging fruit’ paybacks have already been
made to streamline maintenance procedures is
extremely worthwhile. The potential reductions
in the costs associated with paint processing
and rework of parts and capital equipment is
one of the relatively under explored areas where
investment in automation can provide tangible
value for money.
When considering automation, there are
some obvious savings in labour and material
usage, but digging deeper, there are a
myriad opportunities for a significant return
on investment that may not be apparent
to those who haven’t worked with robotic
paint application equipment before. These
improvements include transfer efficiency
gains, removal of operators from potentially
hazardous environments, a reduction in the
volatile organic compounds (VOC’s) emitted
from the process, film build optimisation, and
a reduction in rework and repair rates.
Let’s explore each of these points in more detail,
to understand where these gains can come from.
1. Transfer Efficiency Gains
Transfer efficiency is the amount of paint that
goes onto the surface, as a percentage of the
overall amount of paint dispensed. Reducing
waste at the point source of origin is the most
important tool in reducing paint usage. A
typical manual air-assisted application can
have a transfer efficiency of around 25%,
depending on the shape and surface of the
part. That is, for every litre of paint needed
to get onto the part, four litres of paint are
required. In the process, a huge amount of
waste is generated – in this case, 3 litres.
That atomised paint generally finds it’s way
onto the grates, or into a filtration system,
and is eventually higher pressure cleaned
off, or finds its way out the stack into the
environment.
In comparison, a high-volume low-pressure
spray gun can spray anywhere from 20 to
45%, again depending on the nature and shape
of the part being sprayed. Still, this represents

slightly over 2 litres of paint required to get
1 litre onto the part. A gun, or air atomised
applicator, uses high pressure or highvolume air impinging on the fluid to create
atomised paint droplets. These droplets are
shaped by the fan air into an elliptical spray
pattern, which can be sprayed onto the part.
Depending on the amount of paint required
to be sprayed, the applicator can have one
or more heads to accommodate for high fluid
flows. The advantages of an air atomised gun
are that the high velocity paint particle can
be used to drive coating into recessed areas.
The downside of this is it can also cause a
considerable amount of overspray, which is
wasted paint.
Where robotics plays an influential role in
increasing transfer efficiency is through
electrostatic deposition of the paint.
Electrostatics depends on the ability to
ground the parts and have a conductive
substrate, or conductive coating over the
substate. Electrostatics can be employed
for either a bell or a gun application. A bell, or
rotary atomizer, uses a mechanical shearing
action to create the paint droplets. The
atomiser spins at between 20 and 70 krpm,
and it is driven onto the part using shaping air.
As the shaping air is increased, the pattern
becomes smaller. The downside of the rotary
bell applicator is its ability to get into recessed
areas.
Advances in rotary atomiser technology have
resulted in electrostatic applicators achieving
transfer efficiencies upwards of 90%. That
means that for every litre of paint that needed
on a given part, only need 1.1 litres of paint
are required. That 100 mL of paint wasted,
versus the 3 litres lost during a regular hand
air atomised spray, represents a huge impact
on emissions generated (volatile organic
compounds), the frequency of cleaning
required from overspray, and of course the
cost of the material itself.
In recent times, ASA has been involved in some
case studies, where customers have migrated
from an automated HVLP gun application, to
a rotary atomising solution. The customer’s
project was driven by the fact that their
surface area had increased, and they weren’t
able to get enough film build in these areas, so
they looked to electrostatic rotary atomisers.
Using advancements in technology, these
rotary atomised delivered the required film
build, AND a 55% saving in paint usage per
part. So, not only was the customer getting
more paint onto the part and meeting their
requirements, they saved an enormous
amount of paint per part.

These savings aren’t always typical –
sometimes they can be as low as 30%,
depending on the complexity of the shape and
the grounding of the part. However, the flow
on effects from applying more paint onto the
surface that it is required on and not onto the
grates or into the atmosphere, are significant.
Typical yields from these systems are also
very high – upwards of 85%, subject to the
material, booth and oven metrics being held
constant within process constraints.
By reducing waste at the point source of
origin, automation also offers reduced paint
consumption, and in turn, reduced solvent
usage and emissions. Indirectly, the reduction
in the number of rejects and rework of parts
also reduces material usage and general
overall waste. Where parts may have been
rejected due to inconsistent film thickness,
robotic applications can provide a stable,
consistent film thickness.
2. Removal of Operators from Potentially
Hazardous Environments
Another factor to consider in the adoption of
automation into a paint line is the materials
being dispensed onto the substrate. The
nature of a solvent or paint can be determined
from its Material Safety Data Sheet (MSDS)
– this will identify whether the product has
a serious effect on the human respiratory
system. Although operators can wear
respirators and take breaks, the best way to
avoid a problem is to eliminate it, by removing
operators from these potentially dangerous
environments. Flexible automation is the
simplest and easiest way to avoid manual
pick up for these parts. In parallel, automation
offers opportunities for enhanced throughput,
as robots handle difficult, repetitive tasks
with ease, and often remove operators
from dangerous environments. e.g. spray
painting and spraying of resins, lacquers
and adhesives containing isocyanates. In
manufacturing, it is not unusual for unreacted
or partially cured isocyanates to be present
in the atmosphere after spraying. These may
potentially be inhaled or come into contact
with skin. Spray painters who use two-pack
mix polyurethane paints are at high risk of
exposure. Isocyanates like HDI used in paints
are often also present as pre-polymers and
polymeric isocyanates. Pre-polymers and
polymeric isocyanates have the same health
effects as free isocyanates when sprayed due
to the generation of aerosols and overspray
that may be inhaled. According to Safe Work
Australia, a person conducting a business
Continued next page

or undertaking must ensure, so far as is
reasonably practicable, that workers and other
people are not exposed to health and safety
risks arising from the business or undertaking.
Robots provide an excellent mechanism for
eliminating the risk associated with isocynate
exposure.
3. Reduction in Volatile Organic Compounds
(VOC’s) into the atmosphere
If you take automobile production as an
example, a vehicle’s exterior finish represents
less than 10% of its cost, however it is
responsible for approximately 80 to 100% of
the total volatile organic compounds (VOCs)
emitted in the automotive production process
(70 to 80% are from the spray booth, while
another 10 to 20% are emitted through the
drying oven). Waste reduction isn’t just
limited to the reduced paint usage, and VOC’s
going out of the stack – it is also directly
proportional to scrap rates due to quality
improvements. Set correctly, a robot can
be your best painter, on their best day, all

day, every day, optimising VOC reductions in
manufacturing operations.
4. Optimisation of Film Build
(not over-or-under applying paint)
A manual operation will often require “too
much” paint in a certain area, in order to get
paint into a specific area. While a manual
operator may trigger on and off, robots have
the capacity to alter fan and atomisation air
profiles on the run, or bell speed and shaping
air, depending on the type of applicator used.
For this reason, film builds can be optimised.
Programs can be written with specific
overlaps, to minimise film build variations. It
is not usual in a basecoat paint application
for automation to be held to requirements for
16 microns, + or – 2 microns. Film builds of
this nature are required, specifically where
the surface is being prepared specifically for
radar detection avoidance. Manual painting
applications struggled to compete with these
exacting film build requirements.

5. Reduction in Rework & Repair Rates
The consistent nature of robotic applications
leads to a reduction in warranty recalls,
claims, and rejections. Rework due to
manual error tends to be decreased, as the
inconsistent reworks tend to diminish. The
flow on effect of this can often be reduced
inspection requirements, assuming all
process parameters are held constant
(temperature, humidity, solids content of
the paint, ect). Flexible automation presents
opportunities for improvements in quality,
and particularly with part to part consistency
through improvements in repeatability.
The combined synergy of these efficiency
gains in life cycle programs is that flexible
automation can provide a significant
return on investment. The overall return
on investment must be considered when
weighing up these factors to understand the
true benefit of automating your paint line,
and whether your company will innovate, or
evaporate.

1800 ROBOTS (1800 762 687) for 24 hours a day robot support:
Did you know Automated Solutions Australia has a 24 hour a day robot support number
for our customers to call in the event of a breakdown?
The number is 1800 ROBOTS

MEET THE ASA TEAM
Cameron Holmes is a Sealer Process Engineer for
Automated Solutions Australia based out of Texas
in the USA. He personifies ASA’s ethos that its
greatest point of differentiation is its people.
The outstanding reviews from his peers, and feedback from our
customers and end users regarding the work Cameron has done,
matches our company’s drive to earn the trust of our customers
through excellence, integrity, responsiveness and respect.
“Cameron is a brilliant robot programmer and has been an
absolute pleasure to work with throughout our project together!
What I appreciated the most about working with Cameron is how
approachable and friendly he is. His calm, cool, get the job done
mentality has been one of the key factors in making our project
a success. Cameron continues to do an excellent job at listening
to customer requests from both GM & Fanuc, and his ideas and
suggestions onsite regarding process development that have proven
beneficial to the project. Cameron has no problem completing tasks
within a timely matter – he’s always on schedule or ahead and brings
with him a very positive and calm attitude.”
Cameron had an unorthodox entry into robotics, initially working
alongside FANUC Robotics for the first paint shop sealer cell
installation back in 2001 while completing an apprenticeship.
Cameron’s efforts got him noticed, and this led to a desire to work
in the auto sector, which saw him secure a tenure with GM Holden
in Australia through until 2016 when he joined ASA as a Process
Engineer. Cameron was immediately sent overseas, where he trained
in North America learning both Paint and Sealer Process Engineering,
before being deployed to various places across the globe for projects.
We asked Cameron a few questions about his career with ASA.
The COVID-19 pandemic has completely changed our lives. Over the
past few months, what has this meant for your work?
I was lucky enough to have offline programming available to me
when the pandemic hit. I worked from the house for 2 weeks and was

requested back onsite in early August. It has really pushed everything
back, the ramp up for production has been slow due to supplier issues
and government regulations. The new norm is having my temperature
taken upon arrival to site each day, a face mask at all times and strict
social distancing and hygiene guidelines to abide to.
What has been your favorite robot to work with?
Tough question. I’ve mainly worked with the M-710’s which are fun
and versatile robots. Perfect for sealer. I spent time at the Fort Wayne
facility in Indiana which has the M2000’s on the sealer line. They were
impressive. Monster robots that shook the floor. I got to program them
a little which was great but I would say the M710 because I know it’s
capabilities and does everything I need.
Most interesting project?
By far the most interesting project I have worked on is the waterborne
system we setup at Wuling in Qingdao, China. It was my first
adventure abroad. It was definitely a cultural experience and I learned
a lot from the team on site.
What’s been your biggest challenge you’ve had to overcome on a
project?
I would say integrating new software and dispense equipment into the
GM Arlington line. Lots of trial and error as it is a completely different
setup to what everyone is used to.
What do you enjoy most about working at ASA? (Best part of your
job?)
Probably the job satisfaction. There is a great sense of
accomplishment seeing an install up and running without issues. Our
field is constantly evolving and there is always something challenging
and new to figure out hence the reward of accomplishment is high.
We also have a great team and it is great catching up with the guys in
various places round the world too.

CARBON REVOLUTION, GEELONG VIC
by Ben Illman, Automation Engineer ASA

Growing from a small engineering start-up, to a
world leader successfully manufacturing to OEM
quality standards, Carbon Revolution is exactly
the kind of high-tech innovation the Australian
Manufacturing Industry needs more of.
The Geelong-based company made its ASX debut on 29 November 2019
with its lightweight carbon fibre wheels which are used in some of the
premier cars in the world including Ferrari and Ford.
Automated Solutions Australia (ASA) have built a strong relationship
with Carbon Revolution over four years, collaborating on multiple
projects to automate their manufacturing process. ASA has been a wellmatched partner, drawing on years of specialization in automated paint
applications for the automobile industry and applying this expertise into
other dispensing and machine tending applications in their production
process.
Automation and industrialization of manufacturing processes are
helping Carbon Revolution to meet the exacting demands of their
customers. Carbon Revolution is meeting this challenge by increasing
their throughput and constantly honing and redeveloping their
production methodologies. This has been possible by analysing current
processes and identifying areas which cause bottlenecks in the
overall manufacturing process, as well as preempting potential future
bottlenecks as production output increases.
One of the bottlenecks identified is the Manual Deflash process, which
is where the excess resin and fibre are removed after the moulding
process. Prior to automation, the process involved manually removing
excess resin and fibre with files and sandpaper. Manual removal is
very labour intensive and poses the potential for injury as the resin in
certain parts of the wheel is thick and sharp. Carbon Revolution required
a process development robot cell which would allow their engineering
staff and the supplier to develop best practice around automatic
removal of the resin and fibre, a challenge that ASA resolved with a
cutting edge solution using 6 axis force sensing and profiling of the

“With a long term goal of reducing the
price of carbon-fibre wheels to the point
that they become affordable for use on
high-volume passenger cars, our ongoing
partnership with Automated Solutions
Australia is vital to identifying and
achieving manufacturing efficiencies.”
part for path generation. A M710iC/50 robot was employed for the task,
complete with Fanuc’s Severe Liquid and Dust Protection (Foundry)
option which provides IP56 protection on the main body and IP67 on
the outer arm and wrist. The robot and a Fanuc single axis positioner
table controlled as an integrated axis of the robot were mounted to a
common, heavy skid base to provide rigidity and the ability to relocate
the cell within Carbon Revolutions ever evolving plant. The cell is a
polycarbonate enclosure construction with sub floor dust collection and
a dust extraction system integrated into the base structure.
The robot was fitted with Fanuc’s integrated Force Sensor coupled to

a Pushcorp Spindle tool with automatic tool changer (ATC). The ATC
allows the robot to change tools using the industry standard BT30 tool
holders. The cell features a seven position tool rack with interlocked
access doors for both the robot and operator, allowing tools to be
changed by the robot mid process depending upon the current cut
profile and whether it’s a roughing or finishing cut. Tools can also be
serviced or changed over or by the operator and returned to the tool
rack. Those tools are subsequently measured with the robot using the
Fanuc force sensor to automatically recalibrate the tool.
The Fanuc Force Sensor solution is a very fine-tuned piece of
equipment which serves more purposes than recalibrating the tools;
for new path programming, the robot is directed to a spoke “window”
and then set to create it’s own path by moving to an adjacent edge
and then profile tracing the window. This method is used to create the
nominal path, which is traced in production with the actual cutting
tool applying force feedback provided by the integrated force sensor.
Before machining, the force sensor allows the robot to accurately
probe the wheel by touching several pre-defined locations to judge if
the wheel loaded corresponds to the program it is about to perform
and to accurately measure the orientation of the wheel, adapting the
process to the actual orientation. During machining, the force sensor
performs a contouring function to accurately machine high tolerance
sections of the wheel.
To deliver the best outcome for Carbon Revolution, ASA sent two of its
team to the USA to attend training on the use and implementation of
Fanuc’s Force Sensor technology and to bring the cutting edge (pardon
the pun) programming technology back to Australia for this project.
The cell is controlled by an Omron NJ PLC with integrated safety to
provide communication to the robot, to the plant part traceability
system for product related data and to the plant’s Ignition based
SCADA system to report process feedback in an effort to meet the
latest Industry 4.0 standards. A touch screen Ignition HMI was also
included to provide a control interface for the cell, also acting as a
diagnostic terminal.
The main benefits to Carbon Revolution of this deflash process using
cutting edge force sensing technology is the increased throughput
they’ve achieved. By removing the bulk of the resin and fibre
robotically, it has provided a significant reduction in the time and
effort required to finesse the wheel.
The successful results achieved by this technology has meant the
development cell is now just another step in the process that delivers
world’s best wheels from Australia to the world stage.

DELIVERING TOMORROW’S SOLUTIONS, TODAY
Today’s manufacturing environment sees a broad range
of applications, from grinding, cutting, de-burring, de-flashing, sanding
or polishing manufactured parts.
ASA delivers versatile robotic material removal solutions to streamline workflows and boost throughput.
•
•
•
•

Precise results and superior repeatability
Reduction of waste at the point source of origin
Reduced exposure for personnel to potentially hazardous working environments
Reduction in labour requirements for inspection

Contact ASA for more information or visit our website
automatedsolutions.com.au

1800
ROBOTS (1800 762 687)
AUTOMATEDSOLUTIONS.COM.AU

1800 ROBOTS (1800 762 687)
for 24 hours a day robot support
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