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Dome cutting creates real challenges
in 3-D, but implementing the right G e
technology eases the complexities ' s e
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n any business, adding

capabilities and services can

have a measurable impact on

the bottom line. And many

fabricators have expanded their
offerings to attract customers from
new industry sectors. This could
include adding painting, welding,
laser cutting, beveling or bending to
a company's operations.

Living in a 3-D world, more
fabricators are beginning to venture
beyond flat plate cutting to diversify
their offerings. But processing

pressure vessels, boilers and similar
3-D objects generally presents some
unique and significant challenges.

As with any traditional job, cutting
operations must be fast, simple to set
up, and produce clean and accurate
results that won't require added
manual cleanup. When it comes to
3-D objects, however, this is often
easier said than done.

The dome cutting process typically
includes creating openings in the
dish end of the vessel to allow for
the welding of inlet pipes or slicing or

trimming of the edges and to prepare
the end to be welded to the vessel
body. Accuracy is critical as the cross-
sections of the cut edges must meet
the requirements of the subsequent
welding process. Depending on the
wall thickness, V, X or K cuts with
constant or variable bevels must meet
the prescribed accuracy. Failure to

do so means poor quality, excessive
scrap and lost contracts.

A better process

Until now, few fabricators possessed
the resources and experience to
confidently take on cutting domes
and other 3-D objects. Fortunately,
however, MicroStep, a machine
manufacturer based in Slovakia

and with a presence in 58 countries
worldwide, developed a special
beveling tool station designed to
make the process more automated,
efficient and reliable. The station allows
for tilting the cutting tool up to 120
degrees with a big enough stroke to
reach across the entire surface of
the dome.

To ensure that contours and openings
are precise and compliant with >

Until now, few fabricators possessed
the resources and experience to
confidently take on cutting domes
and other 3-D objects.



production requirements, MicroStep
developed mScan - an advanced

3-D laser scanning process and
corresponding point cloud mapping
software. The software enables a CNC
plasma cutting machine to measure
the true shape of a 3-D object, such as
a dome, and use this information to
guide the cutting process.

According to John Prevish, national sales
manager at United Precision Services,
the North American distributor of
MicroStep equipment, MicroStep’s 3-D
scanning technology has a significant
impact on dome cutting accuracy.

“The real dimension of a dome can
lay within allowed tolerances, which >

Dome cutting is used to create openings in the dish end of vessels, such as the
1‘ one shown here, to facilitate the welding of inlet pipes and to prepare the end to
be welded to the vessel body.
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To showcase the latest in digital advertising, Techgen Media offers a
new portfolio of dynamic ad options. By leveraging advanced digital
advertising, potential and existing customers are presented with new
and exciting ways to engage with your brand.

To see the new ads in action,
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T MicroStep’s technology is able to create a detailed 3-D model of an object while
fully describing its parameters, including any deviations from the ideal shape.

means that the real and ideal shapes
of domes sometimes differ by several
centimeters,” Prevish says, adding
that "conventional 2-D methods of
positioning corrections via control of
plasma arc voltage do not apply to
3-D cutting.

“The MicroStep scanner allows
fabricators to create a model of the

actual dome surface within the
coordinate system of the cutting
machine,” he continues. “This model
can be used to analyze the shape

of the dome, identify its center and
define the exact toolpath above the
surface. The results are precise cuts

and significant savings by processing

domes with multiple openings and
welding preparations.”

How does it work?

During the scanning process,
MicroStep’s iIMSNC control system
receives data from the 3-D scanner
and pairs it with positions of all motion
axes of the machine. The measured
positions are further adjusted by
applying displacement corrections

of axes positions based on the exact
measurement of machine kinematics
by a laser interferometer as well as the
calibration data of the bevel head and

(¥

scanner itself (obtained via MicroStep’s
patented auto-calibration technology
called ACTQG).

As a result, the control system has
information regarding the exact
position of the scanned object with
respect to the cutting tool. This enables
exact scanning of the object within

the coordinate system of the cutting
machine. The scanner then uses
mScan to create a detailed 3-D model >

 MicroStep’’
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1‘ Watch the video to learn more about MicroStep’s dome-cutting solution.
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The software from MicroStep enables a CNC plasma cutting machine to measure
the true shape of a 3-D object, such as a dome, and use this information to guide
the cutting process.

of the object while fully describing its
parameters, including any deviations
from ideal shape.

MicroStep's 3-D CAM software mCAM
is used to map the ideal cutting path
onto the scanned object. Subsequently,
a new cutting plan is generated to fit
exactly the true shape of the scanned
object. Automatic processes are
displayed for the operator in the form

of 3-D visualizations on the control
system screen. All of this happens in
just 2 to 10 min., depending on the
dome size.

Sometimes, it isn't necessary to
perform the entire process, saving
time. For example, if it's only
necessary to measure the dimensions
of the dome, it is enough to scan a
cross (+) projected over the top of

dome to determine the exact position
of the dome’s top.

This area can be marked with a marking
head or directly with a plasma torch.
Also, if the cutting plan involves just

a part of the dome surface (such as

the spherical top part that is usually
quite flat) it is not necessary to scan
the entire dome. In case of cutting into
the flatter top part, the height control
during cutting can be based on plasma
arc voltage - a standard function of any
MicroStep plasma cutting machine.

All processes and 3-D scanning
functions are handled by the machine
operator or easily accessed via a

company network. Additionally,
mScan provides an analysis of shape
geometry - a comparison of the true
and ideal shapes of the scanned
object, which in itself is a powerful tool
for verification of production output in
production of domes and other

3-D objects.

Expanding markets

Thanks to the modular structure

of MicroStep machines in terms

of machine dimensions, types and
locations of cutting zones, and
configurations of tool stations, a
machine can be custom designed for
nearly any requirement. And with

this versatility, a single gantry with a>

Business today is highly competitive,

and fabricators are scrambling

to differentiate themselves and

penetrate new markets.
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T mCAM, the 3-D CAM software from MicroStep, maps the ideal cutting path onto a
scanned object.

beveling tool station, 3-D scanner and
marker can be used for processing 3-D
objects as well as flat sheets.

using a gantry-style machine equipped
with scanning is commonly used
throughout Europe and other parts of

the world. United Precision now brings
this unique technology to the North
American marketplace. =
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Business today is highly competitive,
and fabricators are scrambling to
differentiate themselves and penetrate
new markets. MicroStep offers an
attractive solution for those ready to
tackle 3-D cutting.
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MICROSTEP

MicroStep’s solution for cutting
beveled penetrations into dome heads
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DIGITAL LEAD GENERATION TOOLS

Techgen Media Group’s
Turnkey Email Campaigns

Techgen Media Group Email Campaigns offer a cost-effective way to expand your message reach and

engage with qualified buyers. By having access to our more than 280,000 opt-in subscribers, you can

deliver professionally designed content to decision makers in targeted industry segments.

LEVERAGE EMAIL
CAMPAIGNS TO:

Keep readers up to date on your products,
processes and services.

Increase foot traffic at your industry trade
show booth. Be it Fabtech Canada, Fabtech
Las Vegas, Fabtech Mexico, IMTS or Westec,
reach a broad audience of readers within

a 500-mile range of the trade show where
you’ll be exhibiting.

Survey email recipients on everything from
brand recognition to product satisfaction.”

HOW IT WORKS:

Provide us with your targeted content,
including text, images and video.

Choose the industry segments that best fit
your products and services.

Let us do the rest — from designing your
Email Campaign to implementing best
practices for delivery.

WHY IT WORKS

We provide you with open and click-through
rates.

Recipients have already opted into our
mailing program and consider us as a trusted
source for manufacturing information.

An education-first approach enhances the
authoritative voice of your message and
establishes your company as a highly valued
and trusted resource.

*Market Research We offer our advertisers Brand Surveys designed to help them understand how
current and potential customers view them and their competitors, help them design new products,
understand customer buying cycles and answer any other questions relating to their businesses, their

customers’ businesses and employee engagement.

12% DELIVERY RATE
GUARANTEE

If your Email Campaign doesn’t achieve a 12%
open rate, Techgen will resend the campaign
until it does. No other outlet can promise these
results, which is yet another reason to trust
Techgen Media Group as your exclusive digital
media partner.

Full Contact Information Available. Contact A
Sales Representative.

SELECT BY TECHNICAL INTEREST

Bending/Folding: 46,181
Punching: 26,315
Stamping: 15,046
Sawing: 36,318
Shearing: 25,915
Plasma Cutting: 26,603
Waterjet: 5,335
Laser Cutting: 24,024
Laser Welding: 6,708
Welding: 109,773

Alan Berg,

President
email:
phone: 732.995.6072

Rick Edman,

Director of Business Development
email:

phone: 203.656.1000

direct: 405.766.6290
cell:917.751.4305

Anita Edman,
Business Development Manager

email:
phone: 203.656.1000
direct: 405.766.7262

EMAIL RATES
Base Price: $175/M
Transmittal Fee: $300

Minimum Order Quantity: 5,000

»  Customize based on your selection criteria

» Deliver your message to future customers

» Track open and click-through rates
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