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It's not always romantic...

Make sure your power equipment
is fully operational.

With over 35 years experience, Cadick Corporation uses state-of-the-art
software and standards of IEEE, ANSI, NFPA, and other applicable
industry regulations to develop customized engineering studies for

your facility.

- Extensive analysis & reporting - Engineering studies
- Fabrication & installation - Electrical safety services
- Comprehensive electrical safety audits - Training

The benefits of using Cadick engineering services include:

- Safe and efficient operation of the electric
power system

- Reduced fees and fines incurred due to poor
power factor or other such problems

+ Reduced power bills

- Compliance with regulatory standards such
as OSHA and NEC

- Protective device settings that provide the
most optimal mix of properly rated &
calibraded protective equipment

- Enhanced safety of personnel for arcing events

adick

Call 800-931-8573 or visit OITJOI‘atiOI’l
Y

cadickcorp.com for more information.




SZM Contents - October 2020

Company Profile: Safety Through Engineering
Optrel Announces P.AIR N95 Respirator for COVID- 19 Protection

Diamond-like Carbon (DLC) Coatings: Family of Coatings Stands Ready
to Meet the Challenges of Most Demanding, High Wear Applications

Ad Index

SAFETY GROWP
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Safety Awareness
and Knowledge

The two most valuable tools on any job.

The need for qualified workers and skilled
labor has never been so strong. Whether you
are looking to onboard and train new workers

or enhance and expand the valued skills of

experienced workers, quality training is the
foundation that promotes safety and
production efficiency.

If your goals are to centralize, standardize,
or enhance your training, let us share our
expertise to help you build a custom
training solution...using your
content or ours!

Learning
Solu’rions

ATPLearningSolutions.com

0000

ATFP Leaming Solutions is & division of The ATFP Group, Inc.
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About Safety Through A
Engineering
Safety Through Engineering, Inc. is a Structural
THROUGH

and Safety Engineering, Expert Witness, Safety S I E
ENGINEERING

Training and Consulting firm with the reputation
SUSTAINABLE SAFETY"®

Phone: 937-964-1900
E-mail: info@ste4u.com

as a pioneer of innovative design and safety
solutions. For over 35 years we have provided
cutting-edge design services by expanding

traditional engineering approaches.

At STE, we incorporate new concepts and
technology throughout our projects with 3D
BIM, finite element analysis, fabrication
drawings and a plethora of services. Fueled by a

forward thinking team, STE serves a superior

Obtaining Sustainable Safety®
client base with innovative industry solutions. in Design

Why Choose Us “Our approach to any design must
Uniquely qualified engineers, construction consider all possible outcomes,
specialists, fall protection experts and advanced especially the safety of the
safety trainers, STE's team of professionals individuals for whom and through
advocate solutions based on practica| whgm our designs are intended.“
experience, emerging technology, customized Mike Wright
education and specialized training. President, STE Inc.
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Engineering

STE is recognized for safe, sustainable,
cost effective designs and analyses

Training

Knowledge facilitates wisdom, which

facilitates innovation

Safety Consulting

Efficiency is reached with usable solutions
that synchronize safety and engineering

Expert Witness

Let us help you understand and untangle
the complexities




Optrel Announces P.AIR N95 Respirator
for COVID- 19 Protection ( ™~

Optrel today announced their NOISH approved P.AIR N95
Respirator made with the highest quality materials for comfort
and protection against solid and liquid aerosols, dust, mist and

smoke.

As the COVID-19 Pandemic has led to a world-wide shortage
of personal protective equipment (PPE). Optrel has provided
emergency aid by shifting production focus towards the manufacturing of PPE products for front line

workers.

The Optrel P.AIR N95 respirator's main features include an around the head straps for easy donning
and doffing, manufactured with the highest quality materials for a comfortable fit and nose clip that

allows for prolonged periods of use and a unique five-layer flat fold design for space- saving storage.

The P.AIR N95 Respirator meets industry specifications of NIOSH# TC-84A-9327 and is certified under

the CDC Certification, for more information click here.

For more information, visit https://we.tl/t-BmSvOUjbNz or contact optrel at info_us@optrel.com.

About optrel

optrel AG is a leading international manufacturer of innovative active eye protection products for the weld-
ing, grinding, and healthcare industries. It is a technological leader in the development of ADFs for the
welding industry and other optoelectronic protection systems. Founded in 1986, optrel is headquartered in
Wattwil, Switzerland. Its North American operations are based in East Greenwich, Rhode Island, USA. Visit

optrel on the web at www.optrel.com.

https://we.tl/t-BmSvOUjbNz
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ELIMINATE FALL HAZARDS

AT YOUR FACILITY WITH THE SRC360 MOBILE RAIL SYSTEM

con MRS NG

SAFETY RAILIHES AHE YOUR BEST I]EFEHSE
* COMPREHENSIVE FALL PROTECTION
* NO HARNESS REQUIRED
» COMPLIANCE FOR ALL TRADES ON YOUR RI]IIF

FROM START TO FINISH, FALL PROTECTION AND
PEACE OF MIND HAVE NEVER BEEN EASIER

OSHA COMPLIANT | NON-PENETRATING | EASY INSTALLATION

We offer a full menu of fall protection = EXPERT ADVICE

products addressing individual = FACILITY SITE SURVEYS & &
hazards or combined together for a CAD MODELING

PROTECT LIVES.
BE OSHA COMPLIANT.

comprehensive, 100% fall protection  FULFILLMENT. DELIVERY. CONTACT US TODAY.

solution for the entire facility. INSTALL & SIGNOFF MADE IN USA =

ANALYZE » SPECIFY « MANUFACTURE = INSTALL ASK ABDUT OUR TURNKEY SOLUTION PACKAGE

) §°fetVR°"C°mD°nV SAFETYRAILCOMPANY.COM | 888.434.2720
all Protection for Life and Compliance



http://www.safetyrailcompany.com

]Dlamon'd hke Carbon (l]D Coatlngs.

the Challenges d M‘ st Demandlng,
R e

Within the universe of wear resistant thin films, diamond-like carbon (DLC) coatings have emerged as the
ideal solution for demanding physical applications where components are under high loads or subject to
extreme friction, wear and contact with other parts. In these types of environments, only the high hardness
of a DLC coating - along with a corresponding low coefficient of friction - can prevent parts from pitting,

galling, seizing and ultimately failing in the field.

The widespread applications for DLC coatings include performance automotive and racing to wind turbine
shaft bearings and planetary gears; stainless steel cutting blades and piston pumps for food processing; and
sliding components in filling and bottling operations. The coatings are also a proven technique for upgrad-

ing critical rotating parts in hydraulic drives, fuel injection systems, mechanical seals, pumps and valves.

For many, DLC Coatings are hydrogenated amorphous carbon (a-C:H) coatings, but this is a misconception.
Coatings within the DLC family can be highly engineered based on hydrogen content (hydrogenated or hy-

drogen-free), the selection of additional metallic and non-metallic doping elements, the presence of sub-lay-

8 SZM « October 2020



EXIT DOOR KIT

3] GREATFORINDUSTRIAL
BUILDINGS, SCHOOLS AND
SPORTS COMPLEXES

PHOTOLUMINOUS KIT
INCLUDES:

* Tape for door marking
* Low-level exit sign
* Reverse exit sign

Safe-I-ilose

LEAYE HO DOUBT » THIS WAY OUT - EXIT SAFELY

1-B55-723-6673 » SALES@SAFETNOSE.COM
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NEED HELP WITH YOUR
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Dust Hazard Analysis Incident Investigation

NFPA & OSHA Compliance

561 6265556

Dust Testing

W dustoonsolumions com
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SAFETY BARRIERS & GUARDS

PIPE COLUMMN CORNER BOLLARDS
GUARDS GUARDS SHIELDS

HAMDRAILS & GATES RACK GUARDS

i

QUIK-STEP STAIRS TRAK-SHIELD

Downspout Pipe Guards, HDPE Bollard Covers
and many other safety products available.

www.omegaindl.com
800-521-8272

dmega Indus

ers and choice of deposition and bonding methods.

Together, these factors can be precisely controlled

to create a broad range of thinly applied (typically 1

to 5 pm) DLC coatings with a hardness of 8 - 80 GPa

or higher (diamond is the hardest known material at
70-150 GPa). In addition, the desired coefficient of fric-
tion, surface finish and even application temperature

can also be manipulated.

Because of the broad range of customizable attributes
possible within the category, DLC coatings can play an
important role in component engineering from the ear-

liest steps of the design process.

“A coating is very much a sophisticated design element
with highly engineered properties, says Dr. Florian Rov-
ere of Oerlikon Balzers, a company that produces spe-
cialized DLC coatings for components in North America
and all over the world. “The properties can be tailored
very specifically to meet the performance requirements
of different operating conditions. As such, coatings
should not be a design afterthought but a critical ele-
ment of how a component is initially engineered to fully
utilize possibilities for maximum system performance.”
Hydrogenated amorphous carbon coatings

The most widely known DLC coating type, hydrogenat-
ed amorphous carbon (a-C:H), is most often applied
through plasma-assisted chemical vapor deposition
(PACVD). This deposition method causes a chemical
reaction through plasma excitation and ionization that
creates a coating hardness of approximately 15-30 GPa,

which is on the lower end of the DLC family.

However, a hydrogenated amorphous carbon coating

can be manipulated further through doping, which is


http://www.omegaindl.com

SAFETY RAILINGS MEET STYLE

e UNIFORM LINES
« NON-PENETRATING
e SLEEK APPEARANCE

DESIGNER CURVED SERIES

Accu-Fit Fall Protection Railings from Safety Rail Company are the PROTECT LIVES
p&sﬁeat solution fcur combining form 'md tunction with ﬁis:tinciti'ul'ﬁ BE OSHA [:UMPILMHT.

styling that compliments building architegture. Accu-Fit Railings
offer clean sight lines, upscale styling, non-penetrating design and CONTACT US TODAY.

are assembled right on-site to ensure @m accurate fit that

maintains a uniform appearance throughout the installation. y
! . ..K

/) SatetyRailCompany  qeerypacompany.com | 8884342720

Fall Protection for Life and Compliance
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a process of adding chemical elements to alter the

performance properties.

Silicon, oxygen or metals can all be used as doping

elements to achieve different results.

When a lower coefficient of friction is required for
mated or sliding parts, or to assist in releasing items
from cavities or molds, silicon doping can be a suit-
able approach. This creates an a-C:H:Si coating with
a coating hardness of 15-20 GPa. With silicon and
oxygen- doping high electrical resistivity and chemi-

cal inertness can also be achieved.

The applications for this type of DLC coating include
components subjected to sliding wear resistance or

those that require a surface with greater lubricity.

Silicon-doped DLC coatings are often applied to plas-
tic injection molds and ejector pins, blow molding

parts and semiconductor wafer handling equipment.

All of Oerlikon Balzers’' DLC coatings are biocompatible
and food-safe which make them an ideal solution for

medical instruments and food processing.

“One of our clients in food processing changed

the recipe for the crackers they produced to make
them healthier for the consumer,” explains Rovere.
“They were using an a-C:H DLC coating to make the
punches and dies more wear resistant, but it started
to stick more after the recipe changed and created
some issues. We were able to solve the problem
with another option, BALINIT DYLYN, which is a DLC

coating doped with silicon and oxygen.

jesco

——Since 1932 —

g

A division of Jesco Industries, Inc.

There are other coating architec-
tures as well. When doped with
tungsten, a more ductile tungsten

carbide carbon (Me-C:H) coating is

created that is ideal for gear appli-
cations, ball bearings and power

transmission systems that are

subjected to high surface pressure
and where run-in of parts may be

required. On the other hand, if a

harder surface is required, Rov-
ere says chromium can be used

instead of tungsten.

Hydrogen-free DLC coatings

An alternative to hydrogenated

Jesco Industries, Inc. 950 Anderson Rd PO Box 388

Call 800-529- 6697 Visit www.JescoOnline.com

Litchfield, MI 49252-0388

DLC coatings is a family of hy-

drogen-free based coatings that
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— Aluminum base protects step from damage @
Wy

STAIRMASTER®

SAFETY TREADS

Diamond-hard aluminum oxide grit for maximum durability

Two-tone treads availalbe for improved visibility
11 Color options to match any decor

Custom cut to fit any stair

IN THE USA

STAIRMASTER®

e Extruded Aluminum Stair Nosings Make every step
e For Both Indoor and Outdoor Use a safe one!

e Excellent safety at a low cost
e Restores and modernizes damaged stairs Contact us today for more information
e Ready to Install Convenience 800-321-4936 | woosterproducts.com
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provide even higher hardness along with a very low

coefficient of friction.

These coatings can be applied in the most demand-
ing environments, including high performance
vehicles for high friction, wear and contact areas of
the engine and valve train. The coating can be used
on the fuel injection system, camshaft, piston pins,
valves, lifters and finger followers, where there is
high contact pressure and sliding speeds. In addi-
tion to vehicles, the coating is ideal for use for hy-
draulic pump parts, mechanical seals and high-pres-

sure valve components.

Most hydrogen-free coatings are applied using a
method of physical vapor deposition (PVD) by arc

evaporation which produces tetrahedral amorphous

WET AND DRY TESTING
CALIBRATES TO ANSI/NFSI B101.1

SAFE FLOORS MAY INCREASE PRODUCTIVITY
AND WILL CERTAINLY REDUCE LOSSES

SCOF RESULTS WITH AN EASY-TO-USE
PORTABLE FLOOR FRICTION TESTER

SLIP AND FALL PREVENTION! [4t%

PH: 941-681-2431 | FAX: 941.681.2487

AMERICAN SLIP METER"
WWW.AMERICANSLIPMETER.COM

carbon, or ta-C. With a high level of tetrahedral
bonds (mostly 50-60%), substantially higher abra-
sive wear resistance is achieved compared to a-C:H

alternatives.

With a typical hardness up to 60 GPa, ta-C coatings
are an excellent choice for components that are
exposed to extreme operating forces over the long-
term, including shafts and seals that must work in
tribological environments where friction can cause
them to overheat and fail.

The challenge historically with hydrogen-free coat-
ings and with ta-C deposition in particular, is that
the application process produces small droplets that
contribute to a rougher surface finish. As a result,
coating manufacturers must complete secondary

polishing processes to smoothen the surface. Be-

TESTING DYNAMIC
COEFFICIENT OF
FRICTION (DCOF)

ASM 925

AASF AT AN W AP TR

....................
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[AD-TOP

LADDER TIE OFF POST

LADDER.COMPLIANCE MADE EASY

LAD-TOP SECURES YOUR FIXED LADDERS
KEEPING YOUR WORKERS SAFE FROM FALL

LAD-TOP® was designed with one thing in mind: worker safety. OSHA's Walking Working Surfaces
Standard 1910.27 now requires all new fixed ladders over 24 feet to have a ladder safety system in
place. We had safety on the mind long before it became a requirement.

EASY INSTALLATION

LAD-TOP® is self-supporting making it simple to
install. Four standard bolts + five minutes and you
are done!

BUILT TO A HIGHER STANDARD

There is no standard when it comes to protecting
your employees. Our products are built to surpass
the minimum standard and are some of the only
products designed and tested to comply with
OSHA and ANSI Z359.18-2017 standard.

FITS YOUR EXISTING HARDWARE

Two LAD-TOP® options are available: one for
front ladder exit and one for side ladder exit.

INDUSTRY LEADING CORROSION PROTECTION

LAD-TOP® offers you up to 2.5x corrosion protection
with a Duplex coating of hot dip galvanized and
powder coated paint of your choosing.

INTERCHANGEABLE SRL

LAD-TOP® is interchangeable with your existing
self-retracting lifelines. The product will work with
SRLs you already own. You are not limited to
where you choose to source them.

AFFORDABLE USA QUALITY

LAD-TOP® is 100% sourced and assembled in
the USA. Ask us about volume discounts!

FALL PROTECTION AT ITS BEST

Contact us today to learn more about LAD-TOP® and how to order for your facililty!

ladtop.com | 270.415.5201 | 5050 Leonard Futrell Rd., Paducah, KY 42001
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cause of its hardness, it is a time-consuming and ex-

pensive process the requires specialized equipment.

To address this concern, some hydrogen-free DLCs
are produced using a filtered cathodic arc deposition
method in which an electromagnetic filter removes
most droplets. Although this creates a smoother
surface, a secondary polishing step is still often
required, and process times are longer for the same

coating thickness.

When an even smoother surface is required, hy-
drogen-free DLC coatings can be applied utilizing

a proprietary Scalable Pulsed Power Plasma (S3p)
technology developed by Oerlikon Balzers.

S3p is a unique type of High Power Impulse Magne-
tron Sputtering (HiPIMS) technology, which can be
seen as combining the advantages of the arc evap-
oration and sputtering methods. The very dense
plasma yields hard coatings with high adhesion (at
a level comparable to arc evaporation). At the same
time, it results in smooth coatings due to the nature
of the sputtering process, in which atoms are eject-

ed from a target or source material.

The coating is applied at relatively low tempera-
ture, well below 200 degrees Celsius as compared
to up to 350 degrees for other DLC coatings, which
enables its application to a much wider panel of
materials, effectively bonding to aluminum and steel

substrates.

Hydrogen-free DLC coatings applied using the S3p
process BALIQ CARBOS include tribological appli-
cations, high-end decorative parts, medical instru-

ments and other small, precision tools.
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At the top end of the scale are diamond coatings ap-
plied by a CVD process (chemical vapor deposition)
in both micro and nanocrystalline options that are
rated at 80-100 GPa. Such coatings are mainly used
for highly specialized tools for cutting demanding
materials such as carbon reinforced fiber materials

and do not offer the benefit of low friction any more.

Coating as a design element

Given the number of variables involved with DLC
coatings, Rovere says it is important that OEMs
better understand the range of options so they can
select the ideal solution for the application while

also taking into consideration the economics.

“Coatings are effectively an architecture of layers en-
gineered to achieve specific properties,” said Rovere.
“A coating is built layer by layer focused on bonding,
hardness and the surface. By modifying the proper-
ties of each, we can create an extremely wide range

of surface solutions within the DLC coating family.”

“By applying components with DLC coatings, not
only is the surface hardness and durability in-
creased, but essential parts are far less likely to fail,
if at all,” adds Rovere. “As a result, maintenance and
unexpected downtime is drastically reduced, even
in the most demanding environments with high fric-

tion, wear and contact pressure.”

For more information on Oerlikon Balzers and their
family of DLC surface solutions, please visit https://
www.oerlikon.com/balzers/us/en/portfolio/bal-

zers-surface-solutions/
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Unitrex XS" Max Wear.
Unmatched performance in the field
and in the boardroom.

Electric line stringing is easier and more economical with Unitrex™. Made with a core of Honeywell
Spectra®, it is up to 10 times lighter than steel, while delivering comparable strength. The urethane-
coated polyester jacket provides excellent abrasion resistance for great productivity that lasts.

To learn more, visit www.yalecordage.com

YALE CORDAGE

Performance. Passion. Possibilities,

77 Industrial Park Road | Saco, Maine 04072 | p (207) 282-3396, f (207) 282-4620
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LIQUID LEAK DETECTOR
DETECT OIL LEAKS AND SPILLS...FAST!

© AVOID OPERATIONS SHUT-DOWN
© REDUCE ENVIRONMENTAL RISKS
O MINIMIZE COSTLY CLEAN-UP

© MONITOR OFF-SITE EQUIPMENT

A small amount of oil (1/32 inch) seeping under Oil Alert activates it's loud “on/off" alarm
and/or relay contact output. The low profile dome shaped unit guards against undetected
leakage in areas of oil lubricated / hydraulic equipment, stand-by generators, pressurized

piping and fuel oil storage locations...
Go to WWW.OIL-ALERT.COM
S year Limited Warranty OR CALL: 1-800-533-6392

DORLEN Products Inc. FOR MORE INFOY!

6615 W. Layton Ave. Milwaukee, WI. 53220
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PIPE
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QUIK-STEP STAIRS TRAK-SHIELD BOLLARDS

Downspout Pipe Guards HDPE Bollard Covers and many other safety products available.

www.omegaindl.com | 800-521-8272

Omega Industrial Products - The Nation's Leading Supplier Of Safety Barriers & Guarding Products
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