
May 2020

Reinventing 
Primer to Prevent
Chemical Facility 

Corrosion

Outsourcing Plasma  
Treatments for  
Surface Modification



WE ARE YOUR ONE STOP SHOP

Southern Stud Weld, Inc. 

www.studweld.com

Two Locations To Serve You

15603 West Hardy Road. 
Houston, TX 77060
800-929-0296
713-691-0897
Sales-Houston@studweld.com

3645 Conflans Road
Irving, TX 75061
877-929-6707
972-790-3339
Sales-Dallas@studweld.com

Stud Welding is a versatile, one-step metal fastening 
system. It is an instantaneous welding process in which 
a metal fastener is end-joined to a metal surface by 
creating a high quality fusion weld. 

Manufacturer and Supplier of Stud Welding 
Equipment, Accessories and Fasteners. 

Aerospace   Insulation Installation
Appliances   Light/Heavy Duty Equipment 
Automotive   Offshore
Construction   Petrochemical
Electronics   Shipbuilding
Food Service   Signs and Decorative Trim

Industries We Serve

http://www.eaglebendingmachines.com
http://www.studweld.com


http://www.eaglebendingmachines.com


Vol. 20 Issue 5
Reinventing Primer to Prevent Chemical Facility Corrosion

Outsourcing Plasma Treatments for Surface Modification

Klein® Tools’ New Left-Handed Ironworker’s Pliers Offer More  
Natural Fit for Left-Handed Workers
 
Ad Index 

TIPS Contents • May 2020

PG 4

PG 10

PG 18

PG 24

P.O. Box 1568 • Pelham, AL 35124
Phone: 205-441-5591 • Fax: 205-624-2185  

www.tipsmag.net 
info@tipsmag.net

Today’s Industrial Products & Solutions™ 
is published ten times a year on a month-
ly basis by CJS Media. Today’s Industrial 
Products & Solutions™ is distributed free 
to qualified subscribers. Non-qualified 
subscription rates are $57.00 per year in 
the U.S. and Canada and $84.00 per year 
for foreign subscribers (surface mail). U.S. 
Postage paid at Birmingham, Alabama 
and additional mailing offices.
 
Today’s Industrial Products & Solutions™ 
is distributed to to qualified owners and 
managers in the industrial industry. Pub-
lisher is not liable for all content (includ-
ing editorial and illustrations provided by 
advertisers) of advertisements published 
and does not accept responsibility for 
any claims made against the publisher. 
It is the advertiser’s or agency’s respon-
sibility to obtain appropriate releases 
on any item or individuals pictured in 
an advertisement. Reproduction of this 
magazine in whole or in part is prohibited 
without prior written permission from 
the publisher.

Pg 18

PRESIDENT 
 
 
 
 

PUBLISHER 
 
 
 
 

ASSOCIATE PUBLISHER 
 
 
 
 

ADMINISTRATIVE DIRECTOR 
 
 
 

EDITOR 
 
 
 

CREATIVE/ WEB DIRECTOR

 
Glen Hobson 
205-441-5591 
glen@tipsmag.net

Anne Marie Miranda 
205-624-2185 
annm@handfmedia.net 

Bart Beason 
205-624-2180 
bart@tipsmag.net

Steven Hobson
steven@tipsmag.net

Brandon Greenhill 
brandon@handfmedia.net

Jacklyn Greenhill 
jacklyn@handfmedia.net

  
 
 
 
 

  
 
 
 
 

  
 
 
 
 

  
 
 
 

  
 
 
 

 

2 TIPS Magazine • May 2020

POSTMASTER: Send address changes to
CJS Media • P.O. Box 1568

Pelham, AL 35124
PRINTED IN THE USA

http://www.krenzvent.com


http://www.yalecordage.com


4 TIPS Magazine • May 2020

Advanced primer converts rust into a protective layer and can be applied by any method, without the need to sandblast first

For chemical plants, chemical tank farms and refineries, atmospheric corrosion of steel is a continual concern that can 
require re-priming and re-painting every few years to prevent safety issues and the premature replacement of costly 
infrastructure.  

Industrial primers represent a critical foundation for paints and coatings in harsh environments. However, they have 
certain limitations and have historically been unable to effectively deal with the eventual formation and future recur-
rence of rust.  Traditional primers only encapsulate rust until the paint/primer is scratched, chipped, or breached and 
moisture and oxygen migrate under the film, allowing the corrosion to spread.

As a result, facility maintenance personnel or contracted coating applicators must repeatedly utilize costly, time-con-
suming and environmentally hazardous surface preparation methods such as sandblasting to prepare surfaces to be 
primed and repainted. However, not all environments can withstand the impact of sandblasting, which can damage 
critical surfaces and may be impractical for reaching hard-to-access areas such as cracks and crevices. Sandblasting is 
also expensive and time-consuming, and even poses its own safety risks to applicators and the environment. 

Now, however, more advanced primers have been formulated that set a higher performance bar in corrosive environ-
ments.  These reactive primers go beyond encapsulating rust to instead convert it to a protective material (iron phos-
phate) to minimize the risk of further corrosion.  The chemical bond provides superior adhesion, high corrosion protec-
tion and also eliminates under-film corrosion. 

Reinventing 
Primer to Prevent
Chemical Facility 
Corrosion
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The rust conversion formulation also differs from prior 
technologies by using a non-toxic, ultra-low VOC wa-
ter-based acrylic polymer solution that can be applied with 
minimal surface preparation and without the need for 
sandblasting of steel substrates.

Primer Pitfalls Allow Corrosion
One of the main reasons that petrochemical facilities are 
so susceptible to corrosion is that traditional primers have 
serious deficiencies in this area.

“We have found that the typical primer and topcoat needs 
to be replaced in a harsh chemical facility environment ev-
ery couple of years,” says Dave Marzano, owner of Maxim 
Contracting, a Newark, New Jersey-based industrial and 
commercial contractor.
“There are not many products out there that will stop the 
rust.”

A common failure of primers is not sufficiently protecting 
against under-film corrosion.

“A primer must first form an effective chemical bond to 
the metal substrate,” says Martin Lawrence, Managing 
Director of New Jersey-based NanoRustX LLC, a supplier of 
advanced primer technologies.  “Without this, rust pro-
moters like oxygen and humidity will creep underneath 
the primer causing further corrosion. Most primers on 
the market go only as far as encapsulating the iron oxide 
which is not 100% effective in preventing further rust from 
occurring.”

Another reason that chemical facilities are prone to cor-

rosion when utilizing typical primers is that a high level of 
surface preparation is required because most rust primers 
on the market are sensitive to chlorides.  

“Even a minute amount of chloride on the steel can cause 
coating system failure,” says Lawrence.  “This is why lead-
ing coating manufacturers demand extreme levels of sur-
face cleaning (sandblasting) and removal of chlorides to a 
level of 5 mcgr/m2, which is nearly impossible to achieve. 
Even when sandblasting is used for surface preparation, 
flash rusting will still occur.”

In response, the search for more enduring corrosion pro-
tection at petrochemical facilities has involved the devel-
opment of long-lasting primers that correct the deficien-
cies of traditional methods.

Lasting Corrosion Protection
NanoRustX (NRX) NanoPrime, for example, works by 
chemically reacting with iron and iron oxide (rust) to form 
iron phosphate and creates a Nano bond with both metal-
lic and painted surfaces. The chemically bonded layer is in-
soluble and extremely corrosion resistant. This “bonding” 
process also provides superior adhesion and flexibility and 
stops under-film corrosion that occurs when conventional 
coatings are damaged. 

The non-toxic, ultra-low VOC primer contains nano-poly-
mers for added strength and durability and has been 
tested to successfully coat surfaces from rust-free to up to 
700 microns of rust. The elasticity of the advanced primer 
makes it very durable in temperature variations from 
-670C to +2000C (-900F to 400F).

Because the advanced primer actually chemically reacts 
with galvanized steel surface, no surface preparation 
is required other than a water wash. The water-based 
acrylic polymer is not sensitive to chlorides or rust and can 
actually neutralize them. Unlike initial generations of rust 
converting primers, the primer performs equally well on 
clean, partially corroded and heavily rusted surfaces.  Typ-
ically, a power wash (240 bar/3500 psi) is all that is needed 
before applying to steel (clean or corroded), galvanized 
steel or aluminum in order to remove loose paint, dirt and 
grease. The primer can be applied to a corroded surface 
by hand brush, roller or airless spray gun on the substrate.  
After the application of the primer, a single coat of a low 
VOC top coat will complete the job.
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When a chemical plant in the Newark, New Jersey area had a number of roof exhausts with severe corrosion, Marzano, 
who had sought a lasting corrosion solution for his customers, applied a coat of NRX NanoPrime with no topcoat to a 50’ 
high roof stack as a trial.

“The roof exhausts were so rusty the chemical company was ready to replace them, which would have cost about $7,000 
to 9,000,” says Marzano.  “However, about five years later there still is no visible rust on the roof exhausts.  The success 
of the trial demonstrated the primer’s effectiveness against chemical plant corrosion, so we have applied it many times 
since then on everything from roofs, exhaust fans, and exhaust stacks to tanks for carbon monoxide and sulphuric acid.”

In one of Marzano’s recent applications, his Maxim Contracting work crew coated four outdoor and three indoor chemi-
cal tanks, ranging from 1,500-10,000 gallons, including a liquid nitrogen tank and a 2,000-gallon CO2 tank.

Using a spackle knife and palm sander to remove existing loose flaking paint and rust, and a water wash with nearby 
hose, the surfaces were readied for applying the primer.  The system included two coatings of primer applied by roller, 
followed by one application of the customer supplied water-based, industrial epoxy topcoat.  

“With NRX NanoPrime, less surface preparation is required compared to other primers,” says Marzano.  “Also, it can dry 
in 30 minutes to touch and takes about two hours to apply a second coat, depending on temperature, which is much 
faster than typical primer and paint. So, we finished the job in a few days rather than a week, which helped to reduce 
potential downtime for the facility.”
 
“But the bottom line is that the primer prevents corrosion and really lasts,” concludes Marzano.

For more information on NRX NanoPrime, please visit www.nanorustx.com, email sales@nanorustx.com or call 1-973-
751-2200.

www.nanorustx.com    •
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Outsourcing Plasma  
Treatments for  
Surface Modification



Medical Device Manufacturers Turn to Contract 
Processors for Plasma Treatments to Enhance the 

Value of Products

In the medical device industry, plasma treat-
ments are often utilized to solve problems that 
cannot be resolved other ways.  

Whether attempting to improve adhesion of 
dissimilar materials, depositing coatings, clean-
ing surfaces, applying a protective coating that 
repels water for example or biological fluids 
or enhancing surface wettability or functional 
coating, plasma treatments often add significant 
value to medical devices.

For many medical device manufacturers, the 
application of plasma-applied coatings and sur-
face treatments can play a significant role in new 
product development, but also when upgrading 
legacy medical devices under 510(k) guidelines.  
As a result, the industry is aggressively investigat-
ing and applying plasma to products such as well 
plates, microfluids, IOL’s, stainless-steel guide 
wires, cardiac pacemaker or implantable cardio-
verter defibrillators (ICD), catheters, stents, and 
vascular surgical tools.  

“Medical device manufacturers are continuous-
ly looking for unique ways to technologically 
advance their products to be the market leader,” 
says Michael Barden of PVA TePla, a company 
that designs and manufactures plasma systems, 
provides surface modification research, and also 
serves as a contract processing center.  “Often, 
the top tier products incorporate some form of 
advanced coating to functionalize the surface.”

However, when medical device manufacturers 
want plasma-treated parts or components with-
out having to invest in in-house equipment, the 
solution is to utilize a contract processor.  In this 
approach, parts are sent in, treated and returned 
within 1-2 days, or up to a week for larger vol-
umes.  For small or infrequent batches, this can 
lower the price per part significantly.

The most common application for contract 
processing is to improve the bonding power of 



12 TIPS Magazine • May 2020

chemical adhesives, whether metal to plastic, silicon to 
glass, polymers to other polymers, biological content to 
microtiter plates and even bonding to PTFE.  However, it 
also is used often to clean, activate, chemically graft and 
deposit a wide range of chemistries on the surface of parts 
or components.

According to Barden, the companies that tend to opt for 
contract processing generally fall into two categories. 

The first has little or no experience with plasma treat-
ments, but may have heard that it can resolve issues or 
add value to products.

“For many customers, plasma is not the first thing they 
have tried, but they have read or heard ‘you may be 
able to use plasma’ to solve a specific problem,” explains 
Barden.  “They have a target for their material or the 
chemistry, but very often they don’t know exactly how to 
get there.  So, it can be somewhat experimental.”

When this is the case, the initial capital costs may be a 
deterrent.  Even large medical device manufacturers may 
opt to avoid purchasing equipment initially if the product 
is new, or a new version, and production quantities are 
unknown.

The other type of inquires received are from companies 
where outsourcing is a core concept of their corporate 
philosophy.  This could also be true for medical device 
companies that want to develop the product, but only 
assemble and do final packaging in house, along with con-
tract sub-assemblers.

Plasma Treatments
According to Barden, many contract processing projects 
involve using plasma to create a high-energy surface to 
resolve bonding issues with chemical adhesives.  

Plasma treatments are utilized to increase the surface free 
energy of the material to be bonded.  
When a substrate has a high surface energy, it tends to 
attract.  For this reason, adhesives and other liquids often 
spread more easily across the surface.  This wettability 
promotes superior adhesion.

Adhesion promotion can be achieved by increasing the 
surface free energy through several mechanisms, includ-
ing precision cleaning, chemically or physically modifying 

the surface, increasing surface area by roughening and 
primer coatings.

The net effect is a tremendous improvement in bonding. 
In some cases, up to a 50 times bond strength improve-
ment can be achieved.

On the other hand, substrates that have a low surface en-
ergy, such as PTFE, are difficult to adhere to other materi-
als without first selectively altering the surface to increase 
the free energy.

“When a surface is really hydrophobic, like Teflon, it’s very 
difficult to bond to it,” says Barden.  “If you apply a liquid 
or adhesive, by nature it pools and will not spread effec-
tively across the surface.”

There are several plasma methods employed to increase 
surface energy, including physical and chemical plasmas 
along with PECVD coating surfaces.  

Silicon, another material widely used in the industry for its 
low surface energy, often it is utilized as an over-molding 
compound to protect electronic boards from extreme 
conditions.  

Unfortunately, the topography of a PCB means the silicone 
must bond to many types of materials, including polymers, 
metals, alloys, ceramics and the FR-4 board itself, all of 
which have unique surface energies and chemistries.  

Without proper adhesion, silicone can begin to delami-
nate, not only at the edges of the PCB board but also in 
the form of small air pockets on, or around, components.  
This can lead to moisture ingress and subsequent corro-
sion or electrical shorts.

“In terms of surface energy, the best strategy is to deposit 
a thin film coating over everything so the silicone only has 
to bond to one surface energy,” says Barden.  “A process 
using plasma can basically harmonize all of the many sur-
faces and turn it into one.”

To accomplish this, PVA TePla has developed a specif-
ic process starting with a precision cleaning/surface 
activation treatment followed by the deposition of an 
inert chemical primer that serves as a tie layer for the 
over-molding and provides a uniform surface energy for 
the silicone to bond. 
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Gas plasma can also provide surface conditioning of in vi-
tro diagnostic platforms prior to the adsorption of biolog-
ical molecules (protein/antibody, cells, carbohydrate, etc.) 
or biomimetic polymers.  This includes precision cleaning 
of the substrate at the molecular level, along with raising 
the surface energy to improve surface assimilation of the 
intended content.

“Microtiter and multiwell plates are often made of polysty-
rene, which is extremely hydrophobic. Water will bead on 
it,” says Barden.  “However, if you treat polystyrene with 
oxygen plasma it will become very hydrophilic, so liquid 
spreads everywhere.  This allows aqueous solutions con-
taining biological content to spread and deliver biomole-
cules to the surface while providing a hydrogen bonding 
platform to adhere them.”  

However, some in vitro diagnostic substrates require more 
selective surface chemistry to immobilize a customer’s 
proprietary molecules.  For this, PVA TePla has recently 
developed methods for chemically functionalizing various 
polymer platforms for the selective adhesion promotion 
and conjugation of bio-active molecules.  

This is achieved by providing particular chemical function-
ality or linker chemistries at the surface, allowing conju-
gation of a wide variety of molecules ranging from small 
molecule drugs to peptides to larger biopolymers such as 
carbohydrates and antibodies. Amino, carboxylic, hydroxyl 
and epoxy functionalities are important examples of the 
chemistries that are readily obtainable using a gas plasma 
surface treatment.

Expertise in Plasma Treatments
Contract processors should ideally bring a combination 
of resources for plasma R&D and experience with many 
customer types in markets beyond medical devices.  

Working with a contract processor also has tremendous 
advantages when it comes to tapping into the years of 
technical expertise applying a variety of plasma treat-
ments.  This can often speed research and development 
efforts significantly.

In many ways, the application of plasma is the domain of 
chemists and other scientists.  Companies like PVA TePla, 
for example, have three Ph.D. scientists and surface, poly-
mer, physical, bio and organic chemists, as well as engi-
neers, plasma physicists and metallurgists on staff.

“Because we see the similarities in the types of materials 
being treated, our experience allows us to develop and 
optimize custom proprietary processes quickly and effi-
ciently, saving our customers significant time and money 
in the development phase of product development” says 
Barden. 

An extensive knowledge and experience manufacturing 
plasma equipment is also a plus, given that most contract 
processors just purchase equipment from global provid-
ers.  

However, with a background in plasma equipment manu-
facturer, the contract processor can provide critical insight 
on validation, production methods, fixturing, as well as 
hardware and software modifications.  Examples include 
special hardware for batch processing, such as a mass 
flow controller, a different pump configuration or unique 
chamber sizes.  

Additional specifications for a process for electronic part, 
anti-static so when it comes out of the plasma because it’s 
an electron emitter, it can accumulate static; Anti-static 
fans can be used to remove static on the parts when the 
chamber is opened.

“Depending on the application and complexity, customers 
face strict industry requirements and often have unique 
product of processing requirements,” explains Barden.  
“Generally, we have existing solutions for most of the 
things, so usually that is not a concern. 

Even the way the parts are delivered to the contract 
processor, or how they are packaged and returned can be 
modified as needed.  

Parts can be sent in specific counts in bags or in specifical-
ly designed pre-loaded trays, for example. Once treated, 
the parts are typically packaged in polyethylene bags, but 
for customers with electronic devices like PCBs, antistatic 
bags can be specified to protect components from electro-
static discharge (ESD).

The company operates nine plasma system lines.  So, what 
happens is usually we can run through three jobs simulta-
neously.   

As for turnaround time, it depends on the quantity and 
complexity of the processing.  However, it can be quite 



http://www.ltbltech.com


16 TIPS Magazine • May 2020

WE HAVE THE 
ROPE TO GET 

THE JOB DONE.

800-358-7673                www.bucrope.com

fast.  A single batch can be completed in an hour, and large 
batches of, say, 1,500 parts can be treated and shipped 
within a day or two. 

For medical device manufacturers interested in treating 
parts and components with plasma, but do not want to 
make the investment just yet, or require only small batches, 
outsourcing it to a qualified contract processor could be the 
solution they are seeking.

For more information, contact PVA TePla America at 951-
371-2500 or 800-527-5667, rayc@pvateplaamerica.com or 
visit www.pvateplaamerica.com.    •

http://www.bucrope.com
http://www.wooster-products.com
mailto:rayc@pvateplaamerica.com
http://www.pvateplaamerica.com
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Klein Tools (www.kleintools.com), for professionals since 1857,

introduces the Left-Handed Ironworker Pliers, featuring a hook bend in the 

left handle for a more natural fit for left-handed professionals. 

Left-Handed Ironworker Pliers (Cat. No. D201-7CSTLFT)

• Hook bend in left handle provides added grip and leverage for a more 

natural fit for lefties

• Twists and cuts soft annealed rebar tie wire

• Induction hardened cutting knives for long life

• Heavy-duty knurled jaws

• Spring-loaded action for self-opening

• Hot-riveted joint ensures smooth action and no handle wobble

• Precision-hardened plier head for on-the-job toughness

• Handform” handles for full gripping and cutting power

• Unique handle tempering helps absorb the snap when cutting wire

 

“In discussions with trade professionals, one thing we kept hearing was 

requests for left-handed pliers,” says Amina Gibic, associate product man-

ager at Klein Tools. “These pliers were designed with a hook bend in the

left handle, giving all the grip and leverage of our traditional ironworker’s 

pliers in a form that is much more natural and comfortable for left-handed 

users.”

For more information, visit www.kleintools.com/new-products or search 

for #NewKleins on social media.

About Klein Tools

Since 1857 Klein Tools, a family-owned and operated company, has been 

designing, developing and manufacturing premium-quality, professional-grade 

hand tools. The majority of Klein tools are manufactured in plants throughout 

the United States and are the No. 1 choice among professional electricians and 

other tradespeople. For more information, visit www.kleintools.com.

Klein is a registered trademark of Klein Tools, Inc.

www.kleintools.com    •

Klein® Tools’ New Left-Handed 
Ironworker’s Pliers Offer More  
Natural Fit for Left-Handed Workers
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Jesco Industries, Inc.
Ph: 517-542-2903 Fax: 517-542-2501

PO Box 388    Litchfield, MI 49252-0388

DIAMOND  WIRE MESH
ENCLOSURES

Time tested diamond mesh par-
titions have been preengineered
for easy installation, give an
unrestricted view into the cage,
total air circulation, low initial
cost and maintenance. Send us
the footprint of your project and
allow our engineers to assist you
on your next project!

CONVERT YOUR FORKLIFT
INTO A WORK PLATFORM!
Base and 4 inch side curbs are
formed from one piece of
heavy gauge sheet for extra
strength. Slip resistant floor.
Hinge gate with safety lock.
Safety pins behind each fork.
Safety chains on back to at-
tach to forklift carriage. Meets
or exceeds OSHA safety
guidelines. Several accesso-
ries to choose from. Available
in 40", 72", 96", and 120"
lengths.

PROTECTIVE GUARD RAILING
These versatile guards act as both a visual and physical barrier to
help protect people and property such as aisles, docks, conveyors
and other equipment.
Designed and tested to stop a 10,000 lbs load impacting at 4 mph
from breaking through. All hardware is included.

HYDRAULICALLY
CONTROLLED HOPPERS

These units are ideal where
control of the quantity of ma-
terial dumped or the rate of dis-
charge is critical.  They  oper-
ate off the hydraulic system
of your forklift and come
complete with male quick-
disconnect hoses for easy
attachment to the forklift.

http://www.jescoonline.com

