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By Catarina Muia

Stainless steels and corrosion-resistant alloys (CRAs) are used in a vast range of industries
including oil and gas, chemical and petrochemical, military, and aerospace. Depending on
the industry, the stainless steel or CRA application will need to meet different specifications
and standards in order to withstand various temperatures, pressures, and environments.
Therefore, each material of construction, such as stainless steels, requires an exact percent-
age of specific elements such as nickel, manganese, and carbon.

SciAps, Inc., has enabled stainless steel and CRA users to easily and quickly analyze the
makeup of stainless steel and CRAs, so manufacturers can ensure safety and quality assur-
ance when manufacturing applications for end-user industries. Stainless Steel World Amer-
icas had the pleasure of speaking with Don Sackett, CEO and Co-Founder of SciAps Inc., to
discuss the various benefits that come with using SciAps' handheld analyzers.

Founded in 2013, SciAps aimed to construct
the world's first handheld analyzer to measure
carbon in stainless steels and other CRAs; a
tool the industry had been in search of for the
past 40 years. While there have been analyzers

will fail, which can have catastrophic results.” In
the world of stainless steels, low-carbon stain-
less steel (a measurement of 0.03% carbon con-
tent or lower) is typically specified for projects
to obtain a certain level of corrosion resistance.

bine with electrons and in the process, emit
light in the UV, optical, and IR regimes. While
LIBS technology has been used for the past 30
years as a lab technique, it has been miniatur-
ized into SciAps' handheld analyzer.

Second is the X-Ray Fluorescence (XRF) tech-
nology. The XRF strikes a sample with an x-ray
beam from an x-ray tube, which causes charac-
teristic x-rays to become fluorescent from each
element in the sample. A detector measures the
energy and intensity of each x-ray, which is trans-
formed into an elemental concentration using
either a non-standard technique such as funda-
mental parameters or user-generated calibration

Don Sackett, CEO and Co-Founder of SciAps Inc.

that could do this job, they have not been hand-
held. "We wanted to take on this challenge and
in mid-2017 we introduced the first such unit
that meets the industry requirements for carbon
testing in alloys," says Sackett.

“Steels are used for so many different in-
dustries and the problem is they all look alike.
It is so easy to mix up a low-carbon steel with
a mid- or high-carbon steel, but the amount of
carbon in the material determines the strength.
It also affects how you weld the material; if you
do not weld something properly the application

SciAps analyzers: LIBS and XRF

SciAps offers two different technologies.
The first is the Laser-Induced Breakdown
Spectroscopy (LIBS) technology, which has
the ability to measure alloying contents, in-
cluding carbon in stainless steels and other
CRAs. The LIBS analyzer uses a pulsed, fo-
cused laser that fires at a sample with pulse
energy, which then creates a plasma around
the stricken area. Bound atomic electrons are
stripped from the atoms, compromising the
material. As the plasma cools, atoms recom-
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curves. The element is identified by the element's
characteristic x-ray emission wavelength or en-
ergy. The amount of element present is quantified
by measuring the intensity element'’s characteris-
tic x-ray emission.

“The XRF is a great analyzer to use on essen-
tially any kind of alloy. We tell our customers to
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If you want to measure
the carbon content, you
need the LIBS analyzer."

use the XRF because it measures the elements
very fast, itis relatively easy to use, and it is very
precise when analyzing the elemental content in
most alloys. The only thing the handheld XRF
cannot do is measure carbon content,” Sackett
states. “If you want to measure the carbon con-
tent, you need the LIBS analyzer."

Using SciAps analyzers

In order to properly use the SciAps units,
Sackett recommends plenty of experience and
training, especially for the LIBS units. "Analyz-
ing carbon is difficult because it is everywhere.
It is in dirt, it is in oil, and it is in the air, so
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you need to be cautious,” Sackett stresses.
To begin using the LIBS unit, it must first be
turned on and warmed up for around five min-
utes. During the five-minute warm-up period,
the analyzer can be tested by taking any type
of metal and running three to four tests. “This
speeds up the warming process and brings the
unit to a steady state temperature faster. You
then would test a few standards to ensure the
unit is in calibration. Once that has been done,
the unit will be ready to go."

When carbon testing a material, the material
must be prepped beforehand. “Even if you are
testing a shiny new piece of metal, you want to
grind it because if someone has touched the ma-
terial, it is guaranteed that there were oils on their
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fingers, which would then give you a high carbon
reading,” Sackett explains. "Once the material
has been grinded, it can be tested. The test itself
only takes about three seconds, but you want to
take around three tests, which will come to about
10 seconds to complete the entire process. At the
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This can be caused

by one of two things.
Either some of the critical
elements are not at high
enough concentrations,
or they are contaminated
elements.”

end, you would then take the results from all three
tests and average them out to get the final result.”

The importance of testing materials

Incorrect chemistry of an alloy is the most
common reason that SciAps customers require
the analyzers. "This can be caused by one of two
things. Either some of the critical elements are
not at high enough concentrations, or they are
contaminant elements,” Sackett explains.

For example, the specification on nickel in
a 316 stainless steel is 10% to 12%. However,
some companies may purchase its stainless
steel overseas to save money. “Nickel is ex-
pensive and can cost around USD $8 or USD $9
per pound. For these foundries to save money,
they might only make the stainless steel with
8% nickel content instead of 10%," he says. “If
a foundry is making millions of tons of stainless
steel, they can save a lot of money by cutting
back on the amount of nickel going into the ma-
terial. They might still call it 316 stainless steel,
but the nickel content could be well below 10%."
Then, if an end-user takes that 316 stainless
steel with a nickel content of less than 10% and
applies it to one of their processes, there is a
high chance that the application will fail.

In other cases, elements may be present
that should not be. “In the refining industry, a
lot of petrochemical processes that the steels
are being used for require the concentrations of
certain residual elements be below a maximum
level," Sackett explains. “For example, if carbon
content is greater than 0.18%, the sum of nickel,
chromium, and copper, altogether, must be less
than 0.15%. More recently, the sum of niobium
(Nb) + vanadium (V) must be less than 0.03%,
with Nb and V both less than 0.02%. Anything
higher and you will see steels that do not meet
the correct requirements and cannot be used in
certain petrochemical processes.”" This issue

has become a more frequent problem because
steels are being made more from recycled mate-
rials today, as opposed to virgin iron ore.

Goals for the new decade

For SciAps, the LIBS unit has been revolution-
ary, and has helped SciAps double the company's
sales revenue every year for the past four years.
“Therefore, our biggest goal for 2020 is to double
our sales again. It gets more difficult the bigger
that number gets, but we do not mind the chal-
lenge,” Sackett expresses. "We just launched our
new XRF analyzer, the X-550. It is the smallest,
light-weight analyzer ever created.”

With a total weight of 2.8 Ibs, the X-550
XRF delivers the small size, speed, and high
precision, and can be used on all alloys. The
analyzer is optimized for low atomic number
measurement applications including sulfidic
corrosion (low silicon), phosphorus and sulfur,
and aluminum alloys, as well as for residuals
analysis, per API 751 and 5L specifications.

"With the new X-550 XRF unit, | believe that
our XRF sales are going to increase by a factor of
three or four dozen. We expect to win a sizable
portion of the XRF market in 2020 because of
this new analyzer."

Highlights of SciAps

The past four years have held success for
SciAps, and Sackett could not be prouder of his
team for it. "It is not often that you can say you
are the first in the world to do something. When
you can though, it is an amazing feeling. Our
engineers have enabled us to achieve that from
a technical side,” Sackett exclaims. "Our team
of engineers succeeded in creating the hand-
held LIBS unit for carbon when around 10 other
companies were unsuccessful. To me, that is
such an impressive accomplishment, | am so
proud of them for being the first to do this. As
soon as one company does it, everyone knows
it is possible. But we were the ones to discover
that creating a unit of this size and with these
specific abilities, is possible.”

» SciAps at a glance

Founded 2013

Key activities

Providing handheld analyzers to measure carbon and other ele-

ments in stainless steels and other CRAs.

Locations

SciAps, Inc.: Woburn, Massachusetts; SciAps Manufacturing &

Service: Laramie, Wyoming

Analyzers used on

316L Stainless steel, 347 stainless steel, 304L stainless steel,

1010 carbon steel, 1018 carbon steel, nickel alloys, and more

Website

WWW.Sciaps.com
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