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Industrial
processes
have

changed.

KEY PHASES IN GUIDE

»  The initial comparison between
human labor and automated
systems.

»  Anassessment of whether your
specific operations are best
served by fixed or flexible
automated systems.

The pursuit of increased quality, reduced risk and cost
control by OEMs and their Tier 1 suppliers has created
today’s highly technical—and sometimes highly automated—
manufacturing operations.

Firms that intend to continue doing business in the automo-
tive and other highly regulated sectors need to evolve to stay
competitive. In this guide, we dig into two key phases of an
owner’s decision to integrate automation into their production.
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AUTOMATION VS.
HUMAN LABOR? HERE’S

WHAT TO CONSIDER

Automation has changed the dynamic between man and machine. But woeful
stories of people losing their jobs to robots overlook a key fact about today's
economy: Automated manufacturing systems have played an outsized role
in the recovery from the 2008 recession and continued strength of the
American economy.

The writing is on the wall: Automation is here to stay. In the case of some busi-
nesses, their survival depends on it. Meanwhile, the world's leading thinkers
say busnesses are better served finding ways to transition their human work-
force into roles where they can excel.

If you're considering automation, read on for some guidance on how to inte-
grate it where it's most appropriate.

DETERMINING COST

AUTOMATION VS. COST OF LABOR

Cost is the most common starting point in these decisions. Begin by clearly
defining your goals and identifying the indicators used to gauge success (these
might be revenue targets, scrap rates, rework requests or downtime / uptime
ratios). These metrics are the key impartial benchmark you can refer to as you
decide whether an automated or human setup is best for your business.

Next, collect as much information as you can about all the costs associated
with human labor and automated systems.
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HUMAN LABOR Wages and wage inflation. The basic costs are relatively
simple to determine. But managers
Training and non-wage need to account for some intangi-
benefits. ble costs, too. These are harder to
Worker's compensation quantify but just as critical to your
comparison:

insurance.

Payroll taxes.
Safety risk due to human

Auxiliary safety equipment. error.

Product loss / rework due
to human error.

Slower pace of human labor
compared to automated

processes.
AUTOMATED Up-front hardware and software Automated systems come with
PROCESSES investment plus installation. fewer unknowns and intangibles.

This doesn't necessarily mean

el e e EgEs, they're better, and it doesn't always

Ongoing maintenance. make them the most cost effective
choice. However, it can help you
Planned or unplanned stop- reduce unnecessary workforce
pages due to part changeouts maintenance costs (due largely
for flexible automation systems. to employee churn and redundant

training expenses) and re-direct
your workforce toward tasks in
which people can excel.

Automated sytems can help re-direct
your workforce toward tasks in which
people can excel.
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CALCULATING ROI

AUTOMATED VS. MANUAL SYSTEM

The key question is whether the up-front cost to implement automation will pay
off within the lifecycle of the system. ROl can come from more than one place:

The replacement of enough labor to result in cost savings that make the
automated system worth the expense.

The increased quality and capacity —and ensuing increased revenue po-
tential— an automated system can bring that outweighs the lower-cost but
lower-volume manual labor setup.

Often, the combination of reducing labor and increasing high-quality output will
result in a positive ROl in the long term.

HYPOTHETICAL ROI CALCULATION

The following calculation is an example meant to serve as a template for your
application. Costs of custom automation equipment can vary widely depending
on your needs. Note that this calculation does not factor quality, throughput,
interest, depreciation, maintenance, training, etc.

Suppose you have a partially manual system requiring three skilled operators
working three shifts per day. Assume that the cost per operator is $50,000 a
year for a total annual labor expense of $450,000.

Alternatively, suppose youidentify afully automated systemthat costs $400,000
to design, build and install. It will need one unskilled operator at $35,000 a year
for two shifts per day, totaling $70,000 a year. Training is relatively inexpensive
because the operator simply loads and unloads the machine. The total expense
for automationis $470,000, translating to a first year ROl of -$20,000 ($470,000
automated system minus the $450,000 partially manual system).

However, the payoff begins in the second year because there is no capital invest-
ment for the automated system. With reduced labor costs, yearly production
expenses are significantly lower compared to the manual system. Over two years,
production with the automated system costs $540,000, while the manual sys-
tem would've cost $900,000. That represents a return of $360,000, or a 90% ROL.
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MANUAL AUTOMATED

Capital investment $0 $400,000
Operator shifts 9 2

YEAR 1 Wage / operator $50,000 $35,000
Total wages $450,000 $70,000
Total expense $450,000 $470,000
Capital investment $0 $0
Operators shifts 9 2

YEAR 2 Wage / operator $50,000 $35,000
Total wages $450,000 $70,000
Total expense $450,000 $70,000

TOTAL EXPENSE OVER 2 YEARS $900,000 $540,000

RETURN $360,000

ROI ON THE $400,000 INVESTMENT 90%

IS AUTOMATION RIGHT FOR
YOUR PROCESS?

Automated systems are generally recommended for high-volume orders. It's

an even more attractive option when consistent quality and repeatability in a
production run is paramount. Automated systems that increase consistency
and reduce scrap rates can be further engineered to inspect parts before they
proceed through the rest of the manufacturing process. If there's an issue, the
part is automatically scrapped before more components are added or further
processing takes place, saving time and material input. This will come at signif-
icant cost up-front, but the machine’s high capacity and miniscule error rate
mean it will begin to pay itself off.

Human operators cannot perform at maximum speed their whole shift and
expect to produce perfect parts every time. We wouldn't want them to try. The
effects could be disastrous.
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Operators can
offer real value
for processes that
require critical
thinking or where
automation is not
economical to
integrate

On the other hand, human labor generally comes with lower upfront costs
and is valuable for low-quantity runs, unique one-off projects or research and
development trials. In addition, operators can offer real value for processes that
require critical thinking or where automation is not economical to integrate.

The automotive industry has embraced automation and will continue integrat-
ing it due to the better quality, efficiency and return on investment it provides.
Accordingly, industry suppliers who choose to integrate automation have a leg
up on the competition.

Such was the case when Arnold Machine built an automated assembly sys-
tem for an engine mount for a major automobile manufacturer who wanted to
decrease labor while increasing the production rate and quality. The machine
we built utilized a FANUC robot, hydraulics and custom tooling that removed
operators from difficult-to-verify processes and ultimately reduced the cycle
time from more than a minute to less than 45 seconds.

For our customer, it was well worth the investment.

WHAT’'S NEXT?

After deciding to incorporate automated systems in your manufacturing oper-
ations, it's important to assess your operations to determine what form those
systems should take.

Should you opt for predominantly hard systems engineered for a small range
of specific tasks, or are you better served with flexible systems designed to
complete a wider range of operations with minimal down time? We devote the
remainder of this guide to that discussion.
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COMPARING FLEXIBLE VS.
HARD AUTOMATION

OEMs and Tier 1 suppliers serving the automotive industry have increasingly
turned to automated manufacturing as they push to ensure the quality of the
parts they make is maintained.

But even the field of automated manufacturing is evolving. Part producers hop-
ing to stay competitive rely on having the right mix of fixed and flexible automa-
tion systems integrated within their works.

Choosing flexible vs. hard automation systems is about understanding the
types and volumes of parts your customer requires and then matching those
requirements to the appropriate manufacturing process.

USE CASES FOR FLEXIBLE
AUTOMATION

Flexible automation systems feature base machines designed to accept inter-
changeable tooling. This allows for the seamless, speedy manufacture of parts
similar enough that only minor tooling changes need to be made without affecting
the machine in any other way.

For example, automotive suppliers often make similar parts across a make's
lineup. In instances where the minor differences among those parts can be
overcome with a tooling change and nothing more, a flexible automation sys-
tem makes sense.

Another example is the frequent (though usually minor) changes to some auto-
motive parts from model year to model year. If manufacturers and their customers
recognize that these minor changes can be accomplished with updated tooling
on a flexible automation setup, costs and project timelines can be reduced.
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If you’re search-
ing for more cost
savings, look for
opportunities to
collaborate with
the OEM or Tier
1 partners.

Finally, flexible automation is a good fit for operations with high product varia-
tion with abbreviated timelines when downtime due to equipment change-outs
is a luxury they can't afford.

If you're searching for more cost savings, look for opportunities to collaborate
with the OEM or Tier 1 partners to see if they can design with flexible automa-
tion systems in mind.

COST CONSIDERATIONS FOR FLEXIBLE
AUTOMATION SYSTEMS

Regardless of whether an automated system is hard or flexible, the up-front
investment is significant. It's the base machine that's most expensive to build.

But when flexible automation systems are matched with appropriate manufac-
turing processes, steep up-front costs are overcome. Here's how:

Flexible automation eliminates some of the cost redundancies associated
with buying, operating and maintaining multiple fixed systems. They also
maximize throughput —and therefore revenue— relative to square footage
of floor space.

Implementing flexible automation ahead of time in anticipation of a poten-
tial design variation is always cheaper than doing it later. It reduces down-
time and eliminates surprises, too.

Flexible systems can help secure future business signaling to customers
you're prepared today for the demands of tomorrow.

The key is appropriately matching processes with a flexible automation system.
Consult your automation partner and your customers to help develop the flexi-
ble automation system tailored to your unique needs.

EXAMPLE OF FLEXIBLE AUTOMATION AT WORK

The automotive industry has embraced flexible automation because robots
can be integrated with interchangeable end-of-arm tooling and stored part
recipes. In addition, robots increase throughput and repeatability at lower cost
than more error-prone human operators.

Case in point: Arnold Machine developed a flexible robotic spray machine that
applies an adhesive coating on multiple parts within a single dimensional win-
dow. lts robot is programmed to perform a custom spray pattern according to
each variation of part our customer planned to run through the system.
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Our team designed the machine to seamlessly switch from one part to the next. An
operator simply selects a part on the machine's HMI screen to make the adjustment.

RIGHT-FIT PROCESSES FOR
HARD AUTOMATION

We discuss above that flexible automation systems help manufacturers over-
come challenges associated with the ways some of the parts they make are
evolving. But that evolution isn't universal. Some parts and processes don't
change that much. When that's the case, a hard automation system might make
the most sense.

For instance, some automotive parts stay the same for years before they're re-
designed. In such a scenario, hard automation is preferred. In these systems,
it's all about long-term repeatability and quality. No retooling, no constant re-
design. When parts go unchanged across multiple models over long periods of
time, it's an opportunity to secure long-term cost stability.

Hard automation is also a good fit when parts are so unique or so complex that
it only makes sense for a one-off custom machine to perform a process.
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UNDERSTAND OVERALL
EQUIPMENT EFFECTIVENESS
(OEE) TO ENHANCE
PRODUCTION PLANNING

OEMs and Tier 1 suppliers use this critical metric to judge a system'’s produc-
tivity. It should be specified before any of your equipment is sourced so you
can inform your automation partner which OEE goals an automation system will
need to meet.

The following factors combine to demonstrate OEE:

System availability, which measures whether your system meets its planned
production timeline by accounting for planned and unplanned work stop-
pages.

System quality, which measures how consistently your system performs
without part defects or reworks.

Performance rating, which measures whether your process is running at
optimum efficiency.

OEE calculations can vary between facilities based on their individual goals, in-
ternal requirements and customer requirements. Arnold Machine works closely
with customers to develop both hard and flexible automated systems that meet
OEE goals while keeping costs in check.
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Achieve balance in fixed vs.
flexible automation

A host of variables dictate whether manufacturing processes should be hard- or
flexibly-equipped. Project managers should think in terms of balance, knowing
that in most automotive manufacturing settings, both types of automated sys-
tems are used. The art is in implementing the right mix that keeps your processes
cost-effective and adaptable at the same time.

Arnold Machine uses its expertise in both fixed and flexible automation systems
to guide OEMs and Tier 1 suppliers toward achieving the balance that enhances
the quality and efficiency of automotive manufacturing.

If you have more questions about the benefits of automated system integra-
tion, or want to discuss getting an automated system online in your plant,
contact our team.

Phone 419.443.1818
Fax 419.443.1823
Email sales@arnoldmachine.com
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