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Anti-vibration
mounts are

unsung heroes.

What we'll discuss

PART 1

How automating the rubber-to-metal bonding
process sets the stage for more successful
final assembly of anti-vibration mounts.

PART 2
Two methods for automating final assembly
of hydro mounts—dry-fill and under-fluid.

PART 3

Why your on-site support team is necessary
to achieve optimal performance of your
automated system.

Anti-vibration mounts are critical to safe, comfortable
automobile travel. They reduce risk of damage to mechanical
and structural systems, quiet the noise resulting from parts
in constant motion and eliminate passenger discomfort
associated with intense vibration.

This guide is meant for automotive manufacturers who
want to meet their customers’ stringent requirements while
keeping labor and supply costs under control.
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AUTOMATING RUBBER-

TO-METAL BONDING

Depending on process
parameters, precise
automated delivery of
adhesive can generate
a 50 — 75% savings.

Anti-vibration mounts are worthless if they do not properly adhere to the
metal components connecting them to a chassis.

That's why the rubber-to-metal bonding process requires precision and
care. And while human workers are certainly capable of precise work, they're
not perfect. Profitable automotive manufacturing depends on turning out
high-quality parts very quickly. Increasingly, human labor is more of a liability
than an asset in these scenarios.

Incorporating a custom-automated machine guarantees quality at high
volume. In addition, when the rubber-to-metal bonding process is less reliant
on human operation, scrap rates and rework are reduced and material costs
are kept under control.

Automated adhesive spray systems are a key component of these machines.
Adhesives typically range from $50 — 100 per gallon. Depending on
process parameters, precise automated delivery of adhesive can generate

a 50 -75% savings.

Ensuring safety in automated
rubber-to-metal bonding

Safety is always a prominent concern for manufacturers. Adhesives are ex-
tremely flammable and contain volatile organic compounds (VOCs) that are
hazardous to your team members on the manufacturing floor. Proper material
handling and exhaust infrastructure is paramount.

Automated spray machines from Arnold Machine are explosion-proof and in-
clude fire suppression capabilities. Additionally, all machines properly exhaust
volatile fumes by controlling the air flow and venting it safely out of the facility.
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PART 2

METHODS FOR
AUTOMATING
MOUNT ASSEMBLY

Mount designs vary based on their application. Some are solid
molded rubber, so manufacturing stops after the rubber is
bonded to metal assemblies. Others are made of hollow
rubber filled with fluid—usually glycol.

In the case studies that follow, we discuss two different
scenarios where our team developed automated manufacturing
systems for glycol-filled mounts. The case studies explain
how we helped major automotive suppliers meet their unique
challenges head-on.

Automated under-fluid mount assembly
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The customer sought to increase produc-
tion rates, reduce human error and con-
solidate its fleet of assembly equipment.

Arnold Machine designed and built a
first-of-its-kind automated system that
completes five assembly operations in a
single footprint.

The automated system maintains high
quality and consistency while dramatically
reducing assembly cycle times.
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Automated dry-fill
mount assembly

The problem: Too-slow production and too many machines

Our customer contacted us about developing an automated assembly system
for an engine mount for a major automobile manufacturer. The idea was to
create a mount filled with fluid—a hydraulic engine mount.

The customer’s goal was multi-fold: Remove the human element, limit the
number of machines required to assemble the components and increase the
overall production rate.

The solution: An automated 5-in-1 assembly system

There were a few challenges along the way. The first was creating an entirely
new, multi-phase process featuring assembly and verification stages.

At the time we built the equipment, no such machine addressing all these
requirements had ever been developed.

Another challenge was manufacturing the interior of the engine mount. The fluid
passageways within the interior of the engine mount are particularly complex.
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With a first-of-its-kind
3-way valve that switches
operations without dis-
engaging from the part,
this automated system
reduced cycle times to

a speedy 45 seconds.
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Inside the mount, the orifice assembly—made up of a plastic body, rubber
membrane and steel plate—had to be staked via hot air cold stake prior to
placement within the engine mount. We had to create custom tooling because
the stake pins for the process were so close together.

Additionally, there are five different components requiring assembly prior to
the part being filled. Our engineering team had to sort out how to fit each pro-
cess within a single machine. The components of the part had to be swaged
down before they could be assembled. The swaging process had to be built
into the machine to not only fit parts within one another but also seal up the
mount before adding fluid.

Lastly, when air is vacuumed out of the mount and fluid is injected in its place,
any amount of leftover air will result in a failed inspection. A tremendous
amount of research and development went into ensuring the removal of all
the air and the subsequent replacement with fluid within the required cycle
time. To complete this, our engineers invented a 3-way valve that engages
the engine mount and shifts from vacuum to fill within the cycle without ever
disengaging from the part and without letting any air in.

The result: Increased production rates with less human error

Arnold Machine built the assembly machine using laser cutting, CNC forming,
welding, CNC milling and turning. The machine utilizes a FANUC robot, hydrau-
lics and custom-built tooling to assemble the components and then crimp and
seal the mount. Once sealed, the mount is moved to a station where the 3-way
valve is affixed, air is vacuumed out, glycol is injected and an O-ring rivet re-
places the valve to seal and finish the process. The total machine cycle time is
less than 45 seconds.

The result is a single machine that removed the human element from diffi-
cult-to-verify processes and provided an increase in production rate while
maintaining consistency and accuracy.
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Manual assembly process put our customer
at risk of inconsistent quality, variable
cycle times and failed inspections.

Arnold Machine developed a
unique under-fluid robotic system
designed to reduce error and boost
speed during assembly.

The system reduced human error and
scrap rates and cut assembly cycle
times in half.
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Automated under-fluid
mount assembly

The problem: Inconsistent cycle times and too much scrap

In this instance, a major North American automotive supplier realized it need-
ed to rethink how it mass produced hydraulic engine mounts. Prior to integrat-
ing the system we built, the customer relied on a manual assembly and filling
process. This setup was prone to some inconsistencies.

For one thing, the customer could not guarantee that each engine mount
would be assembled the same way every time. Such is the nature of having
people—who are not perfect—on the job.

For another, the consistent and correct filling of the mounts with fluid also
could not be guaranteed. The mounts are specified to be totally full without
any air pockets. But they're only tested after being sealed closed. By that
point, rework is impossible. Mounts that failed the test had to be rejected.

Add to these issues the fact that human workers cannot do repetitive tasks at
the same pace from the beginning to the end of their shifts. Cycle times were
unpredictable and too many mounts had to be rejected because they were
assembled incorrectly, were not totally full or both.
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Before automation

A person was responsible
for this and their cycle
times were inconsistent.

Scrap rates were
significantly reduced
and cycle times were
cut in half, dramatically
increasing throughput.
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The human operators would A single person was Operators were exposed
be responsible for removing responsible for assembling to moving parts and their
the air from cavities. and sealing the mounts. risk of injury was higher.

This took too long.

The solution: Automated under-fluid assembly
to guarantee quality and decrease cycle time

Arnold Machine had successfully delivered many automation solutions to this
customer in the past. That existing relationship led the customer to call on us
again. Our task was to develop a system that eliminated inconsistency and
improved the cycle time of the assembly and filling process.

Our idea was to assemble the components robotically inside a tank of fluid.
The robot carrying out these tasks was a FANUC LR Mate series system. LR
Mate models are highly customizable, with reaches ranging from 550 mm to
919 mm on a five- or six-axis format depending on process requirements.

The LR Mate models are also compact and lightweight, making them perfect
for the small footprint of the machine we built. Because of that, no facility or
workflow modifications needed to be made in our customer’s plant to accom-
modate this automated system.

The result: Stabilized, speedy assembly minus scrap
and human error

Thanks to our work, production of hydraulic engine mounts in the customer's
facility stabilized. Scrap rates were significantly reduced and cycle times were
cut in half, dramatically increasing throughput.

This automated solution has worked so well that the customer has continually
ordered more of these systems.

This customer's integration of our automated hydraulic mount assembly system
has made them a preferred supplier to automotive OEMs. Because they can
guarantee higher quality at a competitive price, their business has improved.
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ON-SITE SUPPORT:
THE FOUNDATION OF

SUCCESSFUL AUTOMATION

The success stories we featured above highlight customer triumphs thanks
to equipment we built. But it's important to note that better quality, increased
volume and reduced waste doesn't happen at the flip of a switch.

Full utilization of a custom automated system has a greater chance of
success with support personnel around it.

- ) While our team completes the fine tuning, including simulating as many
Full utilization of a scenarios as possible before your system is ready for its debut, the ongoing

custom automated support your team provides is the ticket to achieving the best results.
system has a greater

chance of success

with supportpersonnel - The role of your on-site
around it.
support team

Whether you're new to automation or have integrated automated systems
before, getting a new system online is a major task. Our advice is the same for
those very familiar with automation and those new to it: Have people in place
capable of supporting your automated equipment at all times.

They'll hit the ground running from the moment your machine arrives. As we
stated above, our team completes the initial setup and testing of the machine.
We then prepare the machine for safe shipment, and meet it at your facility to
assist with installation. For the greatest understanding of the automated sys-
tem, it is advised that your internal support team is involved in the reassembly
and startup at your facility.

Once our teams complete installation, more testing and validation must be
completed prior to our team leaving. This is when your team begins to run the
machine as it will run in production, with Arnold Machine present to ensure the
equipment will perform according to your requirements. Once the on-site valida-
tion is complete, we leave the system in the hands of your on-site support team.
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Having a support team on staff enables you to perform basic troubleshooting
as new scenarios arise in the production environment. We try to plan for
everything at Arnold Machine, but there are instances which arise on the
production floor we cannot plan for. If this happens, a skilled support staff
can be the difference between hitting production numbers that shift or not.

We’ll help put your support
capability in place

Anin-house support team is a critical element when automating your production
facility. Since this may be a new venture for our customers, we like to discuss it
while the projectis in its early stages. Ask yourself whether your team is ready
to support automated equipment. If it's not, Arnold Machine is ready to help.

We're proud integration partners of FANUC and Rockwell Automation. Through
these partnerships, our engineering and technical support staff are kept

up to date on the latest technological advancements in automation. This also
allows Arnold Machine to offer our customers training programs through
FANUC or Rockwell Automation, ensuring they have the resources they

need to be successful.

With this groundwork complete, you're in position to get the most out of your
automated system and equipped to handle any challenges that arise quickly
and efficiently.

Quick tips

For added peace of mind, Arnold Machine is always available for assistance.
We can even monitor your system from our office. With your permission,

we can log in from our office, identify an issue and help your team resolve it

virtually. We recommend this technology for every system and are happy to
discuss in more detail.

Also, keeping an inventory of replacements for high-wear and long-lead time
parts is critical to minimizing machine downtime. Our team will assemble a list
of recommended spare parts with the engineering package so that you can
react quickly to outages caused by part maintenance or replacement needs.
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Are you ready to thrive?

By choosing to automate anti-vibration mount assembly, labor costs are
optimized while quality and efficiency are enhanced. It's a major investment
in your company's future.

By developing innovative automated anti-vibration equipment and empowering
your on-site support team, Arnold Maching, Inc. helps you make sure your future
is as bright as possible.

Are you preparing to automate a process in your facility? Let's talk about it.

Phone 419.443.1818
Fax 419.443.1823
Email sales@arnoldmachine.com
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