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Can you control sophisticated 
machine tools with one-touch

simplicity?

Yes, you can.
With an easy-to-navigate graphical interface and an updated high-speed processor,  AMADA’s new

AMNC 3i Controls make it simpler for anyone to get up to speed. In addition, by incorporating an
AMNC 3i Control on all of its newer model press brakes, turret punch presses, lasers and punch/laser 

combination machines, AMADA has created continuity which facilitates employee cross-training.

Large (21.5" for blanking and 18.5" for bending) touchscreens allow users to easily see important
information and quickly load programs based on fi lename. Thumbnail views of parts or nests provide for 

fast and easy identifi cation. The large screen also ensures that editing of shopfl oor programming
can be achieved effi ciently.

Multiple control and machine settings are consolidated onto a single screen menu. Information is
easily accessed by simply using a search bar and category fi lters, and multitasking has never been

more fl uid. While lasers, turrets, and combination machines are running, additional NC programs can 
be opened and edited to seamlessly accommodate rush jobs. G-Code and its corresponding part/nest 

drawing can be viewed side-by-side — to verify what geometry has already been processed. In addi-
tion, new nests can be created, or parts can be added to an existing nest on-the-fl y. For bending

applications, more information is visible to the operator during production, such as tool locations,
3D part views with complete bend sequence, and machine adjustments. 

The AMNC 3i Control is network-ready and compatible with AMADA’s suite of offl ine programming 
software. In short, AMNC 3i (intelligent, interactive, integrated) Controls are easily the smartest

choice for all your bending and blanking needs.

180 Amada Court  •  Schaumburg, IL 60173
www.amada.com/america

877-262-3287

AMADA AMERICA, INC.Stay In Touch...
With What’s Next.
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Fiber Laser Video
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Video
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While the East Coast and most of the 
Midwest are dealing with an early spring 
snowstorm, scientists on the International 
Space Station (ISS) are gearing up to create 
the coldest spot in the universe. The goal is 
to slow down atoms to the point where they 
can be better observed. To achieve the ultra-
cold temperatures, the scientists will employ 
lasers, no less.

From a manufacturing standpoint, there’s 
not much that lasers can’t do. They can 
cut, drill, solder, weld, braze, engrave, clad 
and heat treat metal. They’re also used to 
produce 3-D structures and are well-suited 
for nondestructive materials testing. From 
a scientific standpoint, they’re incredibly 
versatile, as well. 

To create what has been dubbed the 
“Cold Atom Laboratory,” scientists will take 
advantage of a new technique called laser 
cooling where a specific wavelength of light 
will shine on atoms to slow them down 
and, thus, cool them. It also helps that the 
Cold Atom Laboratory will be located in an 
environment of near zero gravity on the ISS.

Literally launching this June, the Cold Atom 
Laboratory, which is basically the size of 
a camping cooler, will be delivered to the 

ISS in a yet-to-be-named launch vehicle, 
explained the staff at the Jet Propulsion 
Laboratory (JPL). When in space, the 
“atomic species” will be studied under a 
variety of conditions, ultimately increasing 
the understanding of matter, gravity and, 
therefore, quantum mechanics.   

“Studying gases that have been cooled 
down to extreme temperatures is key to 
understanding how complexity arises 
in the universe, and allows us to test the 
fundamental laws of physics in a whole new 
way,” said Robert Thompson, project scientist 
for the Cold Atom Laboratory at JPL.

Although these recent breakthroughs in 
laser applications might not have a tangible 
use in a manufacturing facility, they are 
nonetheless worth mentioning. For anyone 
fortunate enough to work with an industrial 
laser, the news offers yet another reason to 
be totally in awe with the power of light – 
amplified by the stimulated emission of 
radiation, of course.  

The coldest spot 
in the universe

Abbe Miller
editor-in-chief
amiller@techgenmedia.com

| Editor’s Letter

mailto:amiller%40techgenmedia.com?subject=
https://usmetalworkingsourcebook.com/
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NEWS
INDUSTRY

Workshops for Warriors gala
Workshops for Warriors is hosting its Inaugural Gala on Thursday, April 20 
aboard the U.S.S. Midway in San Diego to honor America’s veterans, wounded 
warriors and transitioning service members. The gala serves to honor the nation’s 
veterans and support their transition into their chosen advanced manufacturing 
career field. The event includes a silent auction, entertainment by the American 
Bombshells and guest speakers, such as Medal of Honor recipient Donald “Doc” 
Ballard and a Workshops for Warriors veteran graduate.

6

BLM Group appoints sales director
BLM Group USA appointed Andrew Dodd North American 
sales director. Dodd will direct BLM’s regional sales team in 
laser, bender and machining systems applications. He has 
more than 34 years of experience in the laser fabrication 
and integration business. Prior to joining BLM, he served 
as North American director of sales for GSI Lumonics and 
regional sales manager for Miyachi Unitek.

March/April 2017

Coherent offers 120-W laser, wins award
Coherent Inc.’s Cx-10 120-W CO2 laser 
offers good power-to-volume ratio, 
enabling construction of compact laser-
based systems for space-constrained, 
industrial applications. The laser delivers a 
shorter pulse fall time, providing a smaller 
heat-affected zone on the workpiece and 
increased throughput speeds. It is for a 
range of high-volume marking, cutting 
and engraving applications employing a variety of materials. Coherent also 
received the 2017 Prism Award for Photonics Innovation for its NuBeam Flat-Top 
fiber technology. The award recognizes photonics-based products that exhibit 
exceptional innovation and design and which are expected to have a significant 
market impact. The NuBeam technology enables efficient conversion of single-
mode and multimode laser beams into flat-top beam profiles for a range of 
applications at power levels from a few watts to multiple kilowatts.

https://workshopsforwarriors.org/
http://t.sidekickopen06.com/e1t/c/5/f18dQhb0S7lC8dDMPbW2n0x6l2B9nMJW7t5XX43LjyF6N8rldMKcVSfRW1p1hXH56dvNxf4HbSBY02?t=https%3A%2F%2Fbits.zynbit.com%2Flink%3Fguid%3D3698cc55-ce2e-41b6-b0fc-012d4e17e8c0%26url%3Dhttps%3A%2F%2Fworkshopsforwarriors.org%2Fgala-2017%2F&si=4603973660049408&pi=37e5e7da-0dbf-4b89-df41-7ee45de47bf6
http://www.blmgroup.com/
https://www.coherent.com/


Amada Miyachi adds to LF fiber series
 
Amada Miyachi America Inc. added 
four higher power models to the LF 
Series family of fiber laser welders to 
address thicker materials or increase 
processing speed for a given application. 
The models range from 250 W to 1 kW 
in the same form factor and with the 
same features. The laser welders offer 
continuous wave and modulated fiber 
laser technology with both single-mode 
and multimode options. All models 
enable spot sizes down to 10 microns 
for thin-metal welding with welding 
penetration depth beyond 0.16 in.

LIA appoints president,  
announces award winner
Laser Institute of America named Paul Denney 
its 2017 President. Denney has been the senior 
laser applications engineer within the automation 
division of Lincoln Electric since 2010 with a focus 
on laser hybrid capabilities. As president, his main 
goals are to build up LIA and expand its reach 
internationally. LIA also announced Milan Brand president-elect, Gibler Haas 
treasurer and Minlin Zhong secretary. In other news, LIA announced Wesley J. 
Marshall, principal of laser safety specialties, as the 2017 George M. Wilkening 
award winner. The award is presented to individuals who have made extensive 
contributions to laser safety in science, medicine, industry or education. Marshall 
is recognized for his 40-year involvement with military laser safety as well as his 
educational contributions to increase laser safety knowledge.

7

Messer hires regional 
manager
Messer Cutting Systems Inc. announced Todd 
Wellens as new central regional manager. Wellens 
has more than 20 years of experience in the 
fabricating machine tool marketplace as well as 10 
years of manufacturing engineering experience.

March/April 2017

Bystronic announces new distributor
Bystronic Inc. announced new distributor representation in Tennessee, Alabama 
and Mississippi with the expansion of On Point Solutions Co., a Bystronic 
distribution partner since 2012. Jordan Peterson, On Point’s vice president of 
sales and marketing, will be the key contact for the region. “We look forward to 
serving our new customers in Tennessee, Alabama and Mississippi and will stay 
committed to impacting manufacturing with our lead and foundational product 
line,” said Brad Peterson, president of On Point.

http://www.amadamiyachi.com/
https://www.lia.org/
http://www.messer-cs.com/us/
http://www.bystronicusa.com/en/
https://www.onpoint-solutions.com/


LaserStar’s compact  
engraving system
LaserStar Technologies Inc.’s 3802 Series FiberCube 
compact laser engraving system is built to the 
standards of the full-size 3801 Series FiberCube. 
The 3802 is for a range of engraving applications, 
including ID text, serial numbers, bar codes, corporate 
logos, 2-D and 3-D contours, colors and textures, as 
well as graphic and digital images. Accessories include 
coordinated rotary motion devices for laser marking 
around a circumference.

Prima Power Laserdyne’s  
new software features 
LinPerf, short for Linear Perforation, is a new 
feature of Prima Power’s Laserdyne S94P 
software. It provides a way to create programs 
that produce linear patterns of laser processed 
features on flat surfaces. The flat surfaces may be oriented in any plane accessible 
by the laser beam based on the number of axes and configuration of a Laserdyne 
laser processing system. An important feature is the ability to create programs for 
multiple, complex patterns drilled within a single row.

Trumpf’s tube cutting laser  
Trumpf Inc.’s TruLaser Tube 5000 fiber laser tube cutting machine has a 
solid-state laser to eliminate the need for a fully enclosed housing. This 
open machine concept makes it easy for users to load individual tubes and 
profiles or to remove finished parts while the machine is in operation. In 
addition, the machine’s self-centering clamping method enables transition 
between tube sizes without any additional setup. The machine’s bevel 
cutting capabilities are up to 45 degrees in mild steel and it can process 
tubes up to 0.31 in. thick.

LVD opens new support centers  
LVD Strippit opened its 
Southeast Support Center in 
Charlotte, N.C., and Southwest 
Support Center in Dallas. The 
Southeast center will provide 
technical service, support and 
training for customers in the 
South Atlantic and East South Central states. The Southwest center  
will service and support customers in the Southwestern and Central United 
States. It will also support customers in Mexico, providing technical support 
in Spanish. The facilities will stock common components and showcase a 
range of sheet metal fabrication equipment for customer training and product 
demonstration purposes.

8March/April 2017
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Okuma introduces new machines 
Okuma America Corp.’s MU-6300V and Multus U3000 have been added to the 
Laser Ex series. The smart machines achieve process-intensive machining with 
integration of laser machining. The machines perform hardening and metal 
additive fabrication in addition to milling, turning and grinding on a single 
machine. They support mass customization or as additive manufacturing 
technology solutions that can meet the quality demands for key aircraft 
components. The MU-8000V metal AM machine is capable of handling workpiece 
sizes of 1,000 mm.

Tsugami demos machines at PMTS 2017
Tsugami/Rem Sales LLC will show new machines at the Precision Machining 
Technology Show, April 25-27, in Columbus, Ohio. The new M08SY-II with gantry 
is a robot-fed multitask lathe with 
a parts conveyor and catcher. The 
BW209Z is a 9-axis, 20-mm capacity 
split-slide CNC precision Swiss-style 
lathe that can house 28 tools and is 
equipped with a Fanuc 31i-B CNC. 
The benefit of a 9-axis machine is that 
it has three cutting tools cutting the 
part simultaneously. All three tools 
have independent feed rates, meaning 
shorter cycle times.

Manufacturing camp awards grants 
Nuts, Bolts & Thingamajigs will award 63 summer manufacturing camp  
programs with grants for the 2017 season. NBT will award 46 funding grants, 
ranging from $1,000 to $2,500, for a total of $90,500 to community and technical 
colleges offering summer day camp experiences that introduce young people 
ages 12 to 16 to careers in manufacturing and engineering. In addition, NBT 
will support 17 affiliate camps. NBT is the foundation of the Fabricators & 
Manufacturers Association.

Point-of-use panel from Concoa 
Concoa’s 55S Series point-of-use panel provides final line pressure control and 
individual isolation for up to four streams of CO2 and nitrogen and is suited to 
supply four individual incubators or two dual-stack incubators from a single 
panel. With the ability to handle inlet 
pressures up to 2,400 lbs. per sq. in. from the 
gas source, the panel will mitigate damage to 
incubator components typically associated 
with over-pressurization. The panel achieves 
1x10¯⁸ccs helium leak integrity to maintain 
gas purity and eliminate leak paths.
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FIBER  
Insight into the maintenance 
involved with fiber laser cutters

by Susan Woods, managing editor



One of the biggest benefits 
of fiber over CO2 is 
maintenance. It is easier 
to perform maintenance 

on a fiber laser cutting machine 
than on a machine equipped with a 
CO2 laser because there is less of it 
required.

This means fabricators have even less 
of an excuse for not taking the time 
to perform proper maintenance on 
their fiber laser cutters. Unexpected 
downtime caused by poor 
maintenance is far more costly, in 
most cases, than taking the time to 
perform the proper maintenance. 

A fabrication shop can significantly 
reduce the possibility of future 
problems by paying attention to 
common maintenance requirements. 

In this article, two members of Trumpf 
Inc.’s service team provide insight into 
the maintenance involved with their 
fiber laser machines. 

Gas and lens
The first and most key variable on any 
fiber laser cutter is the gas quality. And 
it needs to be contamination free, says 
Roger Michaud, Trumpf’s technical 
support manager. 

“The CO2 laser is much more forgiving 
than the fiber laser as far as gas purity,” 
says Michaud. “It is crucial that the 
nitrogen is contamination free. It must 
be clean, dry and oil free.”

The various grades of nitrogen that 
are available can have anywhere from 
99.9 to 99.99 to 99.999 percent purity. 
“We call it the five/nines or the four/

As dirt accumulates on the filter mats, it impedes airflow to the system, 
influencing the water temperature of the cooling system and overall performance 
of the machine. It is important to change these filter mats regularly.

11March/April 2017



The protective glass that covers the 
fiber lens inside the cutting unit must 
be cleaned weekly or daily, depending 
on the condition of the material being 
cut. The cleaning requires gloves and 
special fixturing and chemicals, similar 
to a regular lens.

The protective glass is a consumable 
that may last a week or a month, which 
also varies by material and proper care.

Preventing trouble
Just like most laser machine 
manufacturers, Trumpf provides 
a recommended preventative 
maintenance schedule, which every 
user should follow to ensure maximum 
performance and long machine life 
and eliminate unscheduled downtime.

Much of the maintenance required 
on a fiber laser machine is similar to 
that on a CO2 machine: They have the 
same mount and machine platform, 
although, often times, the fiber 
machine’s footprint is smaller. The 
big difference, therefore, is the laser 
medium, and fiber and CO2 require 
different styles of maintenance.

“We’ve eliminated the optical beam 
path with the fiber laser and now just 
have the fiber delivery system from the 

“The CO2 laser is much 
more forgiving than the fiber 
laser as far as gas purity.” 

Roger Michaud, 
Trumpf technical support manager

nines,” Michaud says. “These types of 
machines require medical grade gases. 
A purity of 5.0 has been a standard 
recommendation for 15 years, and 
we recommend this for all of our fiber 
laser cutters.”

866.224.8576  |  www.remsales.com

The World’s Leading LaserSwiss 
Offers More Options

Tsugami’s LaserSwiss, which combines the precision 
of a Swiss Turning Center with a fully integrated Laser 
Cutting System is now available with a second laser 
head for welding. The new SS207-5AX LaserSwiss 

is a 7-axis machine with a servo-driven B-axis, 
providing more options than ever to help you minimize 

part handing, improve part quality and accelerate 
production to speeds you never thought possible.

As always, all laser operations are programmed 
and driven from the machine’s Fanuc control, allowing 

for ease of use and complete process control.

SWISS TURNING.
LASER CUTTING. LASER WELDING.

ONE MACHINE.

Visit Us at Booth 101
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laser source or medium to the cutting 
unit,” says Jim McNamara, laser tech 
support supervisor at Trumpf. “All of 
the CO2 focusing mirrors within the 
processing area, as well as the laser 
gases, have been eliminated with the 
fiber delivery system. We took out 
several optics as far as consumables 
are concerned, which constitutes a 
huge cost savings. In eliminating the 
optics, we subsequently eliminated 
any need for their alignment.”

With solid-state lasers, the RF tubes 
have also been eliminated, which is 
another savings on consumables. 
Elimination of the RF cabinet means 
less maintenance, as well.

In addition to a reduction in 
consumables, overall machine 
cleanliness is a big part of preventative 
maintenance. Simple actions like wiping 
down the machine and controls will 
keep the machine operating at its 
best for years to come. Without proper 
preventative maintenance, common 
problems can start to occur. 

“The first is contamination of the laser 
machine, resulting in poor cutting,” 
Michaud says. “Also, an unclean 
environment can cause premature 

wearing of components, such as the 
racks, bellows and even the laser.” 

Neglecting to change the water 
in the cooling system can also 
cause blockages and overheating. 
Preventative maintenance includes 
changing the water on a yearly basis 
and using the proper chemicals.

Water filters should be changed on a 
six-month interval. And the same is 
true for the gas filters. Furthermore, 
dust collector filters need to be 
changed on an as-needed basis. These 
requirements, however, are all required 
with CO2 laser cutters, as well.

The beauty of many modern machine 
interfaces is that the operator can be 
alerted to suggested maintenance 
intervals. For example, the controls can 
prompt him to check the lubrication or 
the belt tension after so many hours. To 
further ease the process, the machine 
also provides maintenance check points. 

Tech time
Most laser machine manufacturers, 
including Trumpf, offer service 
contracts. And while not all take 
advantage, “we have about 20 percent 
of our active install base covered,” 
Michaud says.

Water filters 
should be 
changed on a  
six-month 
interval. This 
helps maintain 
the purity of 
the water in the 
cooling system.

Trumpf’s dust protection package.
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The fiber laser cutter 
lubricates the machine 
bearings automatically, but 
the fabricator has to fill up 
the lubricant manually.

Instructions 
for water 
maintenance for a 
Trumpf fiber laser 
cutter. 

Consumables used in laser 
cutting machines.

If the fabricator is experiencing a 
problem, when it is time to call in the 
service tech?

“Trumpf has an 80 percent success 
rate of fixing all laser machines over 
the phone,” Michaud notes. “Many 
times, we can dial into that machine 
and walk the operator through an 
issue. We can see on the screen how 
many maintenance intervals have 
transpired. A lot of times, there’s an 
error code, and we can pull up the file 
to see every error on the machine.”

To prepare for a maintenance visit, 
the laser machine should be clean 
and wiped down. For a water change, 
the fabricator should have deionized 
water on site. Having all of the right 
chemicals in the maintenance kit is 
also recommended.

When Trumpf sells a machine, it 
provides training seats on how to 
run the machine, which include 
the proper daily maintenance. The 
accompanying manual provides all 
the maintenance check points, and 
the operator can always refer back 
to it to see what points to activate at 
what time.

Trumpf also provides a list of 
maintenance tools the operator will 
need. In addition to the cleaning kits 
and lubrications, other tools include a 
water conductivity meter to check  
the water and optical paper for spot 
image tests.

Each individual fabrication shop 
must find the best solution to 
properly manage maintenance on 
their fiber laser machine. But they 
will quickly learn that performing 
regular maintenance results in a more 
consistent, reliable and cost-effective 
operation. In the short run, proper 
maintenance prevents unexpected 
downtime and in the long run, extends 
the life of the laser cutting machine. 

Trumpf Inc.
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HEADS
UP! by Bryce Samson and 

Mustafa Coskun, IPG 
Photonics; Giuseppe 
Barbieri and Francesco 
Cognini, ENEA-
Casaccia Research 
Center, Rome; Sergio 
Cassarini and Marco 
Franzosi, IPG Photonics 
(Italy), Milan, Italy

Wobble head applications 
in laser welding aluminum 

and copper



I n a previous article in Shop Floor 
Lasers, the technology of beam 
oscillation or “wobble head” 
laser welding was introduced. 

In this follow-up article, some of the 
specific application areas that benefit 
from the technique are described in 
detail, including aluminum welding 
for automotive and difficult-to-weld 
dissimilar metal parts.

Wobble head technology is compatible 
with 12-kW power handling from 
commercially available fiber lasers. 
Furthermore, it is compatible with 
automated seam tracking. Traditional 
welding accessories, such as assist gas 
ports and coaxial nozzles, are discussed 
in this article as are some of the benefits 
of utilizing filler wire with the wobble 
head. 

Adoption of lighter and stronger 
materials in automobiles has led to 
a number of significant challenges 
in welding these structures. A 
recent study [1] of automotive 
aluminum alloys for tailored welded 
blank body parts highlighted the 
problems associated with traditional 
laser welding and investigated the 
benefits of the new wobble head 

laser technology, including systematic 
studies of butt and lap joint welding.

Other examples extend to electric 
vehicle infrastructure, where battery 
manufacturing often requires joining 
of dissimilar highly reflective materials 
such as aluminum and copper, which is 
very challenging using traditional laser 
welding (see Figure 1).

The recent introduction of a new, cost-
effective, easy-to-integrate technology, 
based on a beam wobbling technique, 
is helping overcome some of these 
difficulties in welding materials such 
as copper and aluminum with high 
brightness fiber lasers at 1 micron [1-3].

This technique is helping to overcome 
porosity and hot cracking issues with 
laser welding of some materials, while 
helping to make the part-fit up to three 
times more forgiving in some studies 
[4]. By enabling independent control of 
penetration depth, spot velocity, weld 
speed and seam width, the technique 
has applications in welding small, 
temperature-sensitive assemblies (for 
medical parts), as well as cosmetically 
attractive welds without the need for 
postprocessing.

Figure 1. Examples of laser 
welding in automotive 
batteries include bus bar 
welding and battery cans 
where aluminum and copper 
welds are typically required.
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Independent control of the amplitude 
and frequency of the oscillation is 
achieved through the galvo-mirror 
controller, allowing more flexibility in 
stabilizing the keyhole melt during 
the welding process, with typical 
frequencies up to 300 Hz used in 
most applications. Power handling of 
commercial wobble welding heads is 
now available up to 12 kW.

Stability of the keyhole melt is a critical 
factor when laser welding difficult 
highly reflective materials such as 
copper and aluminum. This is partly 
due to the tendency to spatter, and 
in the case of some aluminum alloys, 
a high level of porosity due to the 
viscosity and surface tension of the 
melt when using more traditional laser 
welding techniques. Recent studies 
[1-3] have shown the reduction or 
elimination of these problems with 
the beam wobble technique, including 
a recent systematic study with and 
without filler wire on automotive 
aluminum alloys [1].

Overall, the wobble head technique 
allows for better temperature 
management of the part. Because the 

Figure 2. Examples of wobble 
shapes from commercially 
available wobble welding heads 
with independent ajustable 
amplitude and frequency control 
up to 300 Hz.

Wobble head technology
Figure 2 shows the concept of the 
2-D dynamic beam motion or wobble 
head technology. The four basic 
programmable shapes available from 
an industry-standard wobble welding 
head, such as the D30 from IPG 
Photonics, are shown.
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beam passes near any given point 
of the weld multiple times, the ramp 
in temperature and cooling rates 
is slower than in traditional laser 
welding, which helps eliminate defects 
and manage spatter.

In addition, this welding technique 
is compatible with typical welding 
accessories such as assist gas ports 
and coaxial nozzles that enable plume 
suppression and can help control 
spatter; techniques that are not readily 
compatible with the scan heads used 
in remote welding. 

In addtion to stabilizing the keyhole 
melt and reducing porosity in the 
subsequent weld, the beam wobble 
technique has proven valuable for 
alleviating the part-fit requirements 
for laser welding, as shown in Figure 3.

Using one of the programable shapes 
(infinity in this case) and optimizing 
the amplitide and frequency of 
the oscillation, an increase in the 
acceptable seam gap of three times 
that achieved in conventional laser 
welding has been demonstrated. 
An example of the wobble head 

technology being used to control weld 
seam diameter and depth (through 
the wobble amplitude parameter) in 
copper welding with a 1-kW single-
mode fiber laser [4] is shown in Figure 
3. Laser power, wobble frequency and 
weld speed are constant throughout 
this data set.

Application to 
automotive aluminum 
A recent study [1] investigating butt 
and lap joint welding in automotive 
aluminum alloys utilized a commercial 
wobble welding head in conjunction 
with a 2-kW fiber laser. As with previous 
work, the study found the wobble 
head technology invaluable for these 
difficult-to-weld materials, providing 
additional process parameters to 
manage the hot cracking and porosity 
susceptibility associated with laser 
welding of aluminum.

This particular study investigated  
AA-6082 T6 (2 mm thick) welded to  
AA-5754 H111 (1.5 mm) with and 
without filler wire in butt and lap 
joint weld configurations, as shown 
in Figures 4 and 5. The wobble head 
technology allows for the controlled 

Figure 4. A systematic study of butt and lap joint welding in automotive 
aluminum alloys using wobble head technology was recently completed 
[1] and included the effect of filler wire on both processes.

Figure 3. Example of the effect of wobble beam diameter on weld seam 
depth and seam area in copper welding with a 1-kW single-mode fiber 
laser [4].
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Whether you’re replacing capital equipment or purchasing consumables, finding 
and qualifying new suppliers adds to the workload of an already busy shop owner 
or production manager. Sorting through the thousands of companies that provide 
products to the metalworking industry can be both time consuming and frustrating. 

But that’s about to change! 

U.S. Metalworking Sourcebook is a 
powerful, easy-to-use online resource that 

brings buyers and sellers together. 

The Sourcebook is a research search tool already seen by over 280,000 job shop and OEM buyers of all levels 
throughout the U.S., Canada and Mexico. It was developed by Techgen Media Group, publishers of Fab Shop 
Magazine Direct, Shop Floor Lasers and Welding Productivity.  We know metalworking, and we know how to 
help you find the supplier that best matches you needs, and with only a few keystrokes.

WE’VE TAKEN SOME OF THE 
WORK OUT OF METALWORKING.

WHERE BUYERS AND SELLERS MEET  •  USMetalworkingSourcebook.com

S O U R C E B O O K

METALWORKINGU.S.

Log on to USMetalworkingSourcebook.com today to activate your listing. 
More than 3,000 companies are already included.

Figure 5. Set of optimized wobble parameters for butt and lap welding 
with and without filler wire in welding automotive aluminum alloys [1].

rotation of the focal spot and the 
subsequent mixing of the molten 
bath reducing the weld porosity, 
thus overcoming one of the major 
obstacles in laser welding with these 
materials.

The maximum diameter and frequency 
of oscillation, in this study, were  
3.9 mm and 300 Hz, respectively. 
The optimal welding speed (V), laser 
power (P) and amplitude of wobble 

(k) for each welding configuration 
are shown in Figure 5. The addition of 
the filler wire to the welding process 
has led to a considerable increase in 
optimized welding speed.

Weld porosity was studied using 
digital radiography, with the 
conclusion that butt joint welding 
had the lower porosity, likely a result 
of the easier gas/vapor escape in this 
geometry compared to the lap joint. 

https://usmetalworkingsourcebook.com/


Figure 6. Tensile strength of the various aluminum welds studied (a) and 
effect of weld width on the lap joint strength using wobble amplitude 
parameter to control the width in conjunction with fiber laser (b).

a b

Micro-hardness and tensile testing 
were used to qualify the welding 
process in each case.

The results are summarized in Figure 
6a, where the tensile strength of the 
various welds is graphed. The dotted 
line indicates the tensile strength of 
the base material (AA-5754 H111) 
of the thinner side of the sample. 
Indeed in this study, every butt joint 
exibits high tensile strength with 
failure occuring at the level of the 
base material [1]. Investigation of the 
fracture load on the lap weld width is 
also shown in Figure 6b, and benefits 

from increased weld width, which 
is in turn controlled via the wobble 
amplitude function (see Figure 3) with 
a further benefit from the addition of 
filler material to the process.

Application to copper
Aluminum-to-copper overlap welding 
for the battery industry is the final 
application reviewed, as shown in 
Figure 7. In this case, the penetration 
depth is a critical parameter to 
minimize the intermetallic formation 
(ideally less than 10 microns), which 
can be controlled by the speed of the 

process in traditional laser welding. 
However, in the case of utilizing 
the wobble head technique, there 
is additional control of the weld 
width and penetration through the 
amplitude and frequency functions 
on the wobble head. This additional 
process control can prove vital in the 
welding process of dissimilar materials.

The results in Figure 7 show the result 
of an increase in wobble amplitude 
(from 0.2 mm to 1.2 mm) on the 
subsequent weld width, along with 

fine control and reduction of the 
penetration depth, which subsequently 
improves the mechanical properties of 
the weld between the aluminum and 
copper parts.

Wobble head technology is fully 
compatible with higher power 
multimode fiber lasers, and the cross 
sections of copper welds using 5-kW 
fiber lasers operating together with 
the wobble head is shown Figure 8. 
In the case of the higher power levels, 

http://www.vibroindustries.com/


Figure 7. Effect 
of wobble 
amplitude on 
the weld width 
of aluminum-
to-copper 
parts, while 
controlling the 
penetration 
depth and 
intermetallic 
layer between 
the materials.

The difficulties associated with 
laser welding of materials such as 
aluminum and copper using 1-micron 
lasers can largely be overcome by 
using high-brightness fiber lasers 
together with the latest wobble head 
technology. This technique offers 
additional beam control, which in 
turn enables stabilization of the 
keyhole melt during the welding 

21March/April 2017

greater penetration depth is achieved 
(up to 4 mm in this case) and, as in 
the previous study, the additional 
process flexibility associated with the 
wobble head technology is used to 
control the keyhole and stabilize the 
melt during the process. Commercial 
wobble welding heads are now rated 
to handle up to 12 kW of continuous 
wave power.
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process. The results are reduction 
or elimination of porosity and 

spattering traditionally associated 
with laser welding of these 

materials.

The additional degrees of freedom 
achieved through independent 
amplitude and frequency of the 

wobble head oscillation, when 
combined with the high brightness 
and power available from the fiber 

laser, are the key to this new welding 
process. Examples presented here are 

laser welding of difficult-to-weld materials 
such as automotive aluminum and 

copper, as well as welding of dissimilar 
materials which requires fine control of the 
intermetallic mixing region enabled by the 

wobble head welding technique.

In addition, the technology offers significant 
advantages in part-fit through relaxed 

tolerance on seam gap and seam offset 
compared with traditional laser welding 
processes. The applicability of the technique 

with single-mode and multimode high-power 
fiber lasers is also shown in this study. Finally, the 

technology is compatible with standard welding 
accessories such as assist gas delivery ports, 

coaxial nozzles and filler wire, offering a major 
advantage over alternative techniques. 

Figure 8. Cross sections 
of copper welds using 
5-kW multimode fiber 
lasers together with the 
wobble head technology to 
demonstrate up to 4-mm 
penetration depth.
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Wobble head 
technology 
is fully 
compatible with 
higher power 
multimode fiber 
lasers.
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by Jeremiah Wann, president and CEO, 

Imperial Systems Inc. 

Plasma and laser 
cutting fumes: high 
exposure, high risk



Plasma cutting is popular in 
metalworking industries for 
a reason. It’s fast, precise 
and relatively inexpensive. It 

doesn’t produce metal fragments and 
creates a clean edge. Laser cutting 
is also popular, especially for thinner 
sheet metal or where a very precise cut 
is needed.

But these processes heat the 
metals to very high temperatures, 
producing metal fumes, which can 
have immediate and long-term 
consequences for health. 

Dangerous ingredients
Plasma and laser cutting fumes may 
contain many different metals and 
compounds. For companies that cut a 
variety of metals, each alloy will have a 
different composition. Also, the act of 
heating the metal to the temperatures 
involved in the cutting process forms 
dozens of oxidized compounds that 
can also be harmful when inhaled. 

The specific health risks of some 
metal fumes are well-documented. 
Hexavalent chromium is a form of the 

element chromium, which is used 
to plate metals and is also added 
to alloys for corrosion resistance. 
Chromium is what makes stainless 
steel stainless. It’s also what makes 
it dangerous to work with. Plasma 
and laser cutting stainless steel 
creates hexavalent chromium, the 
dangerous form. 

Immediate exposure to hexavalent 
chromium can cause skin sores. It can 
also irritate the eyes, nose and throat. 
Nosebleeds and red, itchy rashes can 
occur with repeated exposure. 

The greatest concern, though, is that 
hexavalent chromium is known to 
cause cancer in those exposed to it. In 

2006, OSHA decreased the acceptable 
limits of hexavalent chromium 
exposure. If the material being cut is 
a chromium-containing alloy, HEPA 
filters may be necessary to achieve 
compliance. 

Nickel, another common metal in alloys, 
is also a known carcinogen. Besides 

Downdraft cutting tables 
are designed to pull air 
downward and prevent 
fumes from escaping 
into the air.  
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causing cancer, it can also cause heart 
and kidney problems. Some people 
can develop a severe allergy to nickel, 
resulting in allergic reactions that 
can be dangerous. It can also cause 
infertility. 

Manganese is another serious hazard. 
Its worst effect is brain and nervous 
system damage. Manganese exposure, 
which is most common in welders 
but also occurs with plasma and laser 
cutting, causes neurological damage. 
Symptoms resemble Parkinson’s 

disease with tremors, difficulty 
moving the arms and legs, and muscle 
stiffness. The damage is permanent. 

Many other metals that may be found 
in fumes are dangerous. Beryllium, 
often used in aircraft parts and other 
lightweight metals, causes the fatal 
lung disease berylliosis.

Lead is a well-known poison.  
Cadmium and cobalt, found in small 
amounts in many industries, are also 
known to cause cancer. OSHA has 
urged companies to phase out the 
use of these two metals whenever 
possible. 

Fume effects
Metal fumes from plasma and laser 
cutting are a complicated mixture. As 
a result, there are many different side 
effects of general exposure to plasma 
and laser cutting fumes.

The most common effect is irritation 
of the eyes, nose and throat. These are 
the areas that are exposed as soon as 
the dust is inhaled. Red, burning eyes 
and dry, irritated or even bloody noses 
are common results. It’s also possible 

to become allergic to the components 
of the fumes. 

Metal fume fever, linked to zinc fumes, 
is another common problem for 
anyone else exposed to metal fumes. 
Many metalworkers are familiar with 
the condition, and there are even 
home remedies (drinking lots of milk is 
rumored to help).

Metal fume fever is thought to be 
caused by the body releasing certain 
immune system chemicals in response 
to damage to the lungs. The signals 
released by the injured lungs tell the 
immune system there is a problem and 
to go into attack mode.

The result is a lot like fighting off a flu 
virus: headaches, chills, muscle aches 
and coughing. While metal fume fever 
typically is not dangerous and goes 
away on its own, it could mean that 
the metalworker is being exposed to 
other, worse things. 

People exposed to metal fumes 
regularly are more likely to get 
infections such as pneumonia and 
bronchitis. Damaged lungs are easier 
for germs to infect. 

When plasma and laser cutting 
fumes aren’t properly removed 
from the air, measureable 
amounts of metals, such as 
hexavalent chromium, can build 
up in the bloodstream of those 
who are regularly exposed.

Laser Beam / Nonconventional  
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Long-term exposure to metal fumes 
can cause fibrotic lung disease. This 
occurs when the lungs are damaged 
repeatedly over a long period of time. 
The small air sacs of the lungs begin 
to turn into scar tissue, and the lungs 
become stiffened and scarred.

The exposure can also cause chronic 
obstructive pulmonary disease 
(COPD), which causes people to be 
short of breath, struggle to breathe 
and sometimes need supplemental 
oxygen. Controlling exposure to 
metal fumes can help prevent these 
conditions, but once they happen 
there is no cure. 

Not only lungs
According to research, metal fumes 
don’t just damage the lungs. 

Plasma and laser cutting produce 
particles small enough to be absorbed 
into the body through the lungs. 
People exposed to excessive amounts 
of fumes can have measurable 
amounts of these metals in their blood. 
Many metals stay in the body for a 
long time. This means that a person 

Because of the various 
metals being cut 
in fabrication and 
manufacturing settings, 
fumes can contain a 
variety of metals and 
compounds.

who breathes these fumes every  
day will have high levels built up in 
their blood. 

The kidneys are the organs that 
remove waste materials from the 
body. Metals, especially hexavalent 
chromium and cadmium, are toxic to 
the kidneys. People with high levels 
can have damage to their kidneys 
similar to what occurs in the lungs. 
The injured kidneys form fibrous  
scar tissue that impairs their function. 
This is usually found in people with 
very high exposure levels, but people 
who are already at risk of poor kidney 
function should not take this risk. 

Metal fumes have also been found to 
cause cardiovascular disease. People 
regularly exposed to metal fumes in 
jobs like welding and plasma and  
laser cutting have a higher risk of 
strokes, heart attacks and coronary 
artery disease. Because many 
people already have risk factors 
for cardiovascular disease (obesity, 
smoking, high cholesterol), it is 
dangerous to allow exposure to  
metal fumes. 

Managing risk
To manage the risk associated with 
hazardous metal fumes, plasma 
and laser cutting tables need to be 
equipped with a fume extraction 
system. General ventilation, however, 
is not typically enough to prevent 
dangerous levels as fumes can spread 
through the entire work area. In areas 
where cutting is being done without 
proper fume control, it’s often possible 
to see a visible haze of metal particles 
in the air. 

The ideal method of control is to use a 
downdraft cutting table. These tables 
are designed with an airflow that pulls 
air downward. This prevents the fumes 
from rising away from the cutting 
surface and escaping into the rest of 
the area. 
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Many downdraft tables are designed 
with partitions so that the air is only 
being pulled through the sections of 
the table where the cutting head is 
active. This improves efficiency and 
allows more airflow to the areas where 
it is needed. 

A downdraft table is typically 
connected to a dust and fume 
collection system. These systems can 
be built into the table design, but they 
can also be separate from the table 
with dirty air transported through 
ductwork and clean air either returned 
to the facility or vented outside. 
Plasma and laser cutting fumes cannot 
be vented directly outside without 
being filtered, however, because they 
contain toxic metals. 

To ensure proper removal of fumes, 
quality filters must be changed 
regularly. Air being returned to or 
vented inside the facility must be 
filtered as well. It is recommended 
that filters used in these collectors be 
rated MERV 15. This means that they 
are efficient at capturing particles as 
small as 0.5 microns, which is efficient 

To ensure proper removal of fumes, quality filters must be changed 
regularly. See an overview of how to handle, remove and replace them in 
the video.

enough to capture the small particles 
in plasma and laser cutting fumes. 

If the material being cut is stainless 
steel, additional HEPA filters may be 
needed. Stainless steel produces high 
levels of hexavalent chromium when 
cut, and it must be filtered with great 
efficiency. Other alloys, such as various 
types of steel, may also require HEPA 
filtration if they release dangerous 
compounds like hexavalent chromium 
or beryllium. 

If questions arise about the fumes 
from a particular process, use an 
independent testing company to do 
an assessment. These companies can 
determine the size of the particulate 
in the fumes and how combustible 
the material is. An independent 
testing company is recommended 
for this analysis; testing provided by 
companies who manufacture their 
own dust and fume collectors may not 
be unbiased.

Imperial Systems Inc.

People exposed to metal fumes regularly  
are more likely to get infections like pneumonia 

and bronchitis.
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Bringing its laser marking in-house allows medical 
equipment manufacturer to gain huge ROI 

by Heidi Schaer, marketing 
manager, RMI Laser



From surgical tools to personal 
patient products, the amount 
of equipment required in 
a hospital is staggering. 

Unsurprisingly, that inventory moves 
throughout a medical facility at a 
dizzying pace. To keep track of it, bar 
codes must be placed on every piece 
of equipment, which feed into Real 
Time Location Systems (RTLS).

Awarepoint has been in business since 
2002 as a part of the medical support 
and management device industry. 
The company manufactures radio 
equipment and software to manage 
RTLS for hospital and industrial 

organizations. The tracking systems 
help these organizations realize a 
dollar benefit by allowing them to 
maximize utilization of equipment 
by reducing redundancy due to 
unnecessary equipment purchases.  

RTLS provide a standard operating 
procedure compliance benefit by 
ensuring that procedures are followed: 
For instance, if a piece of equipment 
must be cleaned between patient 
uses, the Awarepoint RTLS can 
determine that the equipment used in 
patient room A went next to cleaning 
station B before moving on to patient 
room C. 

The RTLS is implemented with radio 
frequency identification devices 
(RFIDs), which  require their own 
unique identifier and are attached to 
each piece of equipment to be tracked. 

Each device must be physically 
labeled with the unique identifier, 
and, because they are medical 
devices, they must be capable of 
being cleaned and sanitized without 
damaging the marking. Therefore, 
printed and adhered labels are not a 
successful solution.

To produce markings that can be read 
by a human and a bar-code scanner, 
laser engraving is a logical solution 
based on its permanent and high-
contrast marks. 

The right find
At the time Awarepoint contacted RMI 
Laser, it was sending out the RFIDs  

to an outside contractor to be laser 
marked. This solution was costly, done 
on the contractor’s schedule and the 
marking quality wasn’t controlled. Also, 
Awarepoint was being charged for 
any errors or problems that occurred 
during the marking process. The goal 
was to find a laser marker that would 
allow the process to be brought in-
house where every aspect could be 
controlled. 

John Taylor, the company’s senior 
sustaining engineer, was tasked with 
finding the laser marking equipment 
that would meet his custom 
requirements and, most importantly, 
be cost effective. Taylor spends half 
of his time designing systems and 
processes for the production of 
Awarepoint’s products and the other 
half designing product hardware. He 
was looking for a laser that he could 
buy a ’la carte around which he could 
build his own specialized marking 
system. 

Taylor began where everyone does: 
searching online. He explored nine 
industrial laser companies before 
settling on RMI Laser. One of the main 
deciding factors was that RMI Laser 

RMI’s laser mounted facing up 
in the custom enclosure that 
Awarepoint’s Taylor, senior 
sustaining engineer, designed. 
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was one of the only companies willing 
to sell a laser by itself without an 
enclosure or extra accessories that 
Taylor wouldn’t use. Another factor 
was the amount of information he was 
able to get from RMI Laser’s experts 
through email instead of using up 
valuable time  talking on the phone.

Taylor’s project was internally 
approved in 2015 and Awarepoint 
purchased a UM-1 mini laser.

Since purchasing the laser, Taylor has 
been busy customizing the software 
and hardware to match his needs. 
Because every mark Awarepoint 
makes is unique, his goal for the 
customization was to make the laser 
easy to use to reduce the cost of labor 
and the downtime of adjusting the 
laser in between marks.

The language of lasers
As Taylor started going through the 
provided software, he dreaded the 
complexity of reverse engineering 
it to fit his needs. As it turns out, the 
software development kit allowed  
him to talk to the machine directly 
using Visual Basic 6, which is one 

of Taylor’s favorite programming 
languages. 

Once Taylor reverse engineered the 
Application Program Interface, he was 
able to generate WYSIWYG (What You 
See Is What You Get) previews on his 
application and upload them directly 
to the laser hardware. All that was left 
was to start the laser marking session. 

Taylor never has to touch the laser itself 
from power on to power down. He 
has since made it easier on himself to 
design projects quicker by abstracting 
the entire project creation and 
testing into a simple text file instead 
of recoding and compiling the GUI 
program for every update, making the 
UI (Use Interface) capable of marking 
any image without code changes. 

As for the hardware customization 
goals, Taylor wanted the setup of the 
laser not to require the main laser to 
be turned on to test the position of 
marks. He also wanted setup to be free 
of judgement calls by the operator. He 
decided this would work best if the 
laser lens was pointing up instead of in 
the standard position of facing down. 

Marks can be made on a variety of products made 
from a variety of materials. 
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He also designed product pockets, 
which are intended to have any 
product positioned at the optimal focal 
plane regardless of its thickness. These 
allow unskilled operators to achieve 
alignment accuracies measured in sub 
tenths of a millimeter. 

Taylor’s final laser marking product is 
a 16-in. cube with a single USB input 
and AC power connection. Through 
the USB input, a laptop communicates 
to the laser, a user interface and a bar-
code scanner. The final process is now 
as simple as these seven steps:

1. Start the laser controller software 
and select the day’s project. 

2. Attach the product pocket per a 
provided table (numbered sub-
aperature plates and pockets) and 
use the red job laser to set the 
X and Y alignment, locking the 
plates and pockets in position with 
thumb screws. X and Y alignment 
is accomplished by uploading a 
square to the laser to set the job 
outline for the marker preview.  
When the preview is turned on, the 
product plate crosshairs are aligned 
and locked into place. For the 

operator, the procedure takes about 
2 min.   

3. Place the product into the pocket, 
printed label facing up. 

4. Close the protective hood. 

5. Press the button. 

6. The controller software then 
activates the bar-code reader, 
tests the result against the project, 
generates the unique marking 
image, turns on the red “lasing” LED 
in the button, starts the laser and 
then turns off the LED. 

7. Remove the product and repeat.

Rapid ROI
With this straightforward process, 
Awarepoint was able to hire a 
temporary employee to operate 
the machine for the first production 
run, and he was able to operate the 
machine unsupervised within 5 min. 

“Our temp finished our first production 
run of 5,000 units in four eight-hour 
days,” Taylor says. “Our manpower cost 
was $0.16 per unit, and that was at 
a leisurely pace. When I pitched this 
project a year ago, my number was 

$0.50 per unit, so needless to say, my 
finance department is very happy, 
especially when it used to cost us 
$3.00 per unit.”

During the first year of ownership, 
which included only a few months 
of full production, Awarepoint was 
able to triple its return in investment, 
dropping the cost per unit from $3.00 
to $0.16.

And that didn’t include the mental 
benefits of no longer dealing with 
the problems and uncertainties 

Awarepoint’s G1 product 
lids are made with a clear-
on-white polycarbonate 
injection mold with the mark 
on the underlying white 
layer. Previously, the outside 
contractor burnt channels in 
the clear layer, making the bar-
code reader difficult to use.
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RMI Laser

Awarepoint

To keep track of equipment in medical settings, bar 
codes must be placed on every piece of equipment. 
Laser engraving is a logical solution based on its 
permanent and high-contrast marks.

encountered when working with an 
outside marking contractor. 

Today, Taylor and his team are 
extremely happy with the machine 
although they still wonder what took 
them so long to make the switch. 
They have found many new uses for 
the laser as well, including marking 
labels that were forgotten in an order, 
marking parts that were previously pad 
printed and even marking a coworker’s 
engagement gift. 

Plans for the future include buying 
more lasers from RMI Laser to up 

production and to be able to have 
lasers in multiple locations. 

“I am convinced that I can mark 
anything with this laser,” Taylor says. 
And his advice for anyone trying to get 
the most out of their RMI laser? “Get 
under the hood and squeeze the real 
value out of it.”

A catalog of all of the 
marks that Awarepoint’s 
laser marker made during 
a two-week timeframe 
represented $33,000 in 
savings compared to using 
an outside contractor. 

32March/April 2017

http://www.rmilaser.com/
http://www.awarepoint.com/


PERFECT  
A S S I S T
by Robert Farrell, 
owner and president, 
Farrell MarCom LLC

Laser cutting assist gases: Is 
compressed air the right choice?



Nearly all fabricators are familiar with assist gases. 
Although nitrogen and oxygen are the most 
popular of these gases, it’s important to mention 
that compressed air is gaining in popularity.   

So how does a fabricator know what assist gas is the best 
choice for its operations? A good place to start is by talking 
to the early pioneers of air-assist cutting, such as laser 
manufacturer Cincinnati Inc. (CI). The company began 
researching and developing the process in 1998. To provide 
more information, CI’s Matt Garbarino, director of marketing 
communications, and Drew Schneider, product applications 
manager, explain how the various assist gas options differ 
and the applications where compressed air is appropriate.   

To start, can you briefly explain the 
purpose of assist gases in laser cutting?
Schneider: Neither fiber nor CO2 lasers rely solely on a beam 
of light for cutting metal. Rather, the process utilizes an assist 
gas. Injected at the nozzle, an assist gas releases energy and 
helps transfer heat more intensively and effectively than the 
beam alone. More specifically, oxygen initiates a chemical 
reaction known as an exothermic reaction while nitrogen 
creates an endothermic reaction. Air is a combination of both. 

So nitrogen, oxygen and compressed 
air can all be used as an assist gas?  
Garbarino: Yes, all three are common assist gases. Initially, 
oxygen was the most popular gas for laser cutting. Later, 
it was learned that nitrogen produced a cooler cut that 
delivered cleaner edges – perfect for applications where edge 

“Time and cost are two big 
reasons for substituting 
compressed air for nitrogen.” 
Matt Garbarino, director of marketing 
communications, Cincinnati Inc. 
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quality and aesthetics were critical. Today, nitrogen remains 
the most widely used gas for laser cutting, although many are 
finding compressed air to be a better alternative.

If nitrogen provides the cleanest cuts, 
why use anything else? 
Garbarino: Time and cost are two big reasons for substituting 
compressed air for nitrogen. Compressed air is less expensive 
than nitrogen and oxygen, and it also offers faster cutting and, 
therefore, increased throughput. 

How do assist gases compare in terms of 
cost?
Schneider: In some instances, the cost of the gas alone can run 
as high as 90 percent of the total operating cost. Compressed 
air is considerably less expensive than nitrogen and oxygen, 
but more than the initial purchase price, the long-term savings 
are immense. One customer reported that compressed air 
allows them to run machines at less than $4 per hour. This 
equates to about a 90 percent savings over a CO2 laser and 
about 75 percent less cost than using nitrogen on the same 
machine.

Does using a diluted gas have a negative 
impact on machine performance?
Garbarino: Not at all. Remember, compressed air is 
approximately 80 percent nitrogen. The goal is to utilize 
this high concentration of nitrogen while at the same time 
leveraging the cost-saving benefits of substituting slightly 
more diluted gas.

Matt Garbarino, director of marketing communications at Cincinnati Inc. 

Drew Schneider, product applications manager at Cincinnati Inc. 
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“A growing number of fabricators 
are using compressed air to  
laser cut steel, stainless steel  
and aluminum.” 
Drew Schneider, product applications manager, 
Cincinnati Inc.  

Is air-assist cutting a new 
approach?
Schneider: Air-assist cutting has been around for 
nearly 20 years, and over that period, its use has steadily 
grown. When compressed air was first introduced for 
use with CO2 lasers, mode quality was a major limitation. 
However, this has improved significantly, and today, 
compressed air is efficient and popular for cutting a 
variety of materials. A growing number of fabricators are 
using air to laser cut steel, stainless steel and aluminum. 

You mentioned different types of 
materials. Is thickness a factor for  
using compressed air?
Schneider: We, along with many of our customers, have run 
cutting tests on the full range of material types and thickness. 
However, in the mild steel range of 1/4 in. and thinner, 
compressed air is roughly 3 percent faster than nitrogen. In the 
stainless steel range, from 3/4 in. down to 20 gauge, compressed 
air is about 22 percent faster. In the aluminum range, from 0.190 
in. down to 0.032 in., compressed air is approximately 14 percent 
faster.  

Compared to the clean edges associated 
with nitrogen and oxygen, how much quality 
is sacrificed when using compressed air? 

Garbarino: Generally speaking, compressed air produces a laser-cut 
edge quality that is at least comparable to parts cut with oxygen or 
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Cincinnati Inc. 

Fiber and CO2 lasers must 
rely on more than just the 

beam of light to cut metal. 
Assist gases are necessary 

to release energy and 
help transfer heat more 

intensively and effectively 
than the beam alone.

nitrogen. If we were to call the nitrogen cut edge 
quality a 10, then the edge quality resulting from an 
air-assist cut would be about an eight. Air-assist edge 
quality is more than satisfactory for most powder 
coatings to adhere, eliminating the need for secondary 
cleaning operations.

Is air-assist edge quality acceptable 
for welding applications?
Schneider: Some of our customers are using air for 
welding applications. What their success is, I don’t know. 
We’re beginning to run some tests in this area and should 
have more information soon.

When is it not the best option to use 
compressed air? 
Schneider: There are clearly times when nitrogen or oxygen is 
a better choice. Nitrogen produces cooler cuts and is an inert 
gas, meaning that there is no chemical reaction when cutting 
stainless steel. This prevents oxidization from occurring, leaving a 
clean, shiny edge that eliminates secondary descaling operations. 
Fabricators that serve customers throughout the medical, food 
processing and aerospace industries, for example, should continue 
their use of nitrogen. Additionally, some cosmetic parts cannot 
show any blemish whatsoever – again, these applications would not 
be the best candidates for air-assist cutting.  

Can existing laser cutters be adapted  
for compressed air?
Garbarino: Yes, the process is relatively easy and cost-effective. 
Even most existing older model lasers can be retrofitted to cut with 

compressed air. Although there is an initial investment for the proper equipment, 
tapping compressed air as an assist gas will generate sustainable cost and time 
savings while boosting productivity. 

What’s your advice to those considering  
compressed air?
Schneider: The bottom line is that when edge quality is absolutely critical, 
nitrogen or oxygen remains the best option. However, compressed air is an 
efficient and cost-effective alternative for many. It’s generally used to cut thin 
material and most stainless parts, especially those used in assemblies. But, it’s key 
to take a look at the parts being cut and investigate how much is spent on the 
assist gas. Finally, it’s recommend to run 
some tests and determine the best gas 
for a particular application.  
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Getting the most out 
of a laser investment 
requires knowing all 

the variables 

Laser 
longevity

by Glenn Binder, founder 
and president, Laspar LLC



Fabrication equipment, 
especially laser cutting 
machinery, represents a 
serious capital investment for 

any job shop, fab shop or steel service 
center. So it goes without saying 
that companies must make good 
buying choices and squeeze every 
drop of productivity possible out of 
their machines. Choosing the right 
machine and the right ancillary tools 
to extract that productivity, however, is 
sometimes easier said than done. 

Over the years, I noticed that 
fabricators turn to any number of 
OEMs and vendors for equipment 

and software – then struggle to 
integrate these systems. So, in 2010, 
I launched Laspar as a one-stop 
fabricator’s solutions provider. Today, 
I help fabricators boost productivity 
by providing my experience with 
fabrication equipment, material 
handling systems and related software.

I’ve worked in the engineering, 
manufacturing and metal fabrication 
industry since 1982 in nearly every 
capacity – from the shop floor through 
sales and management. More recently, 
I managed sales on a global scale 
with nesting software and fabrication 
productivity improvement. I’ve worked 
with the smallest job shops to huge 
companies such as Procter & Gamble 
to help improve production efficiency. 

No matter the size of company or 
the work they undertake each and 
every day, my goal is to help those 
business owners get the most from 
their equipment investments. To 
do so, several factors come into 
play, including which software and 
automation to consider, the type and 
power level of the laser, and methods 
for reducing scrap.    

Glenn Binder, founder and 
president of Laspar LLC, has 
worked in the engineering, 
manufacturing and metal 
fabrication industry since 
1982 in nearly every capacity.

Common areas of waste
Time and material waste are the 
primary culprits when it comes to 
not getting the most out of a piece 
of equipment. When laser machines 
aren’t cutting, whether from 
downtime or production bottlenecks, 
it’s obviously lost revenue – the 
dreaded sound of silence. Preventive 
maintenance, including cutting head 
calibration, goes a long way in keeping 
machinery performing at peak levels. 

Additionally, slow cutting time takes 
a toll on productivity. A few minutes 
here and there may not seem like a 
big deal, but when added up over the 

course of a week, month or year, it can 
be significant. 

Material is another high-waste area for 
many fabricators. Every bit of metal in 
the scrap bin is money being thrown 
away. Fabricators, therefore, must be 
cognizant of part nesting and remnant 
management. It sounds simple, but it 
is surprising how often these areas are 
overlooked.

Assist gas is another opportunity 
to cut costs. Nitrogen is an efficient 
yet costly gas. If the laser cutting 
application doesn’t call for the cleanest 
cut, consider a less expensive gas like 
oxygen or even compressed air. 
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Software’s the key
On average, about 5 to 10 percent of 
time spent on a job is related to the 
cutting process. Quoting, scheduling, 
setup, material ordering, offloading 
and other related operations can 
be very time consuming. Quoting 
software and MRP systems go a long 
way to streamline processes. 

Similarly, robust NC nesting software 
impacts yield, remnant management 
and machine runtime. Leveraging 

more efficient nesting and cutting 
processes, such as common-line 
cutting, for example, reduces gas 
consumption and laser head wear 
while increasing cut time. 

Nesting software is vital; without it 
machines simply won’t run. For this 
reason, laser machines generally 
come preloaded with a nesting 
program. However, these OEM-
provided programs are usually basic in 
functionality. 

Companies using fabrication 
equipment sparingly may find this 
to be sufficient, but fabricators that 
make a living cutting metal should 
consider upgrading to a more robust 
software package. Today’s costly 
fabrication equipment contains a 
number of advanced features that are 
best leveraged by more sophisticated 
nesting applications.

Additionally, quick response 
manufacturing (QRM) is gaining 
momentum. QRM is an approach 
designed to reduce lead time. It 
emphasizes time as the guiding 
management strategy especially 
for companies offering low-volume, 
custom-fabricated products.

Lights-out operations
While software is incredibly 
important, equipment and 
strategy play equal roles in terms 
of productivity. Today’s high-
speed fiber lasers are cutting 
at unprecedented speeds, and 
when loading and unloading can’t 
keep pace, bottlenecks result, 
dramatically slowing production. 
Therefore, material handling 
equipment is becoming increasingly 
important in today’s automated, 
fast-paced fabrication environments. 

Automated material handling 
systems are important for all 
production shifts. Lasers, especially 

As shown in this 
image, there was a 

missed opportunity 
for material savings. 
Although fiber lasers 

are fast, material 
savings should still 

be a priority. 

When machines aren’t cutting, 
whether from downtime or 
production bottlenecks, it’s 
obviously lost revenue – the 
dreaded sound of silence.
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fiber lasers, are cutting material at 
never-before seen rates. This leaves 
manual loading and offloading as 
insufficient where operators can’t keep 
up to the pace of the laser cutting 
equipment. This creates unnecessary 
bottlenecks, offsetting the speed 
advantages of fiber. 

Automated material handling systems 
were designed to support rapid 
cutting. As for lights-out production, 
fabricators are leveraging unattended 
material handling systems to 
dramatically increase productivity 
and lower costs. For companies with 
lower material thickness and grade 
variety, fully automated material 
tower systems are ideal. For those with 
higher variety, it’s recommended to 
look into a semi-automated system.

Laser considerations 
Before discussing software and 
automation, however, fabricators have 
several considerations to factor into 
the purchase of a laser cutter. They 
should consider the volume, types and 
thickness of material they process; the 
importance of edge quality; and, of 
course, the budget. In recent years, the 

gap between top-tier and middle-tier 
laser cutting equipment has closed 
dramatically, and today, the difference 
is negligible. In fact, many times these 
machines utilize the same power 
supply. Simply put, one no longer 
needs to pay top dollar for tier-one 
results. 

Examples of this include higher 
power lasers being introduced to help 
address cutting thick materials. All 
major OEMs seem to be moving in 
this direction. For example, MegaFab 
recently introduced a 12-kW laser 
cutter, and companies like Bystronic 
offer 8-kW machines. Still, for the 
majority of fab shops and job shops, a 
4-kW laser seems to provide the best 
combination of performance and cost. 

In addition to power level decisions 
that must be made, there is still 
the question of CO2 versus fiber 
technology. And that decision comes 
down to the application and the 
tradeoffs that must be considered. For 
example, fiber lasers are significantly 
faster yet the investment can be 
significantly higher. And while fiber 
lasers are gaining momentum, CO2 

Investing in a laser cutter 
can give fabricators 
and manufacturers 

a competitive leg up, 
but that’s only if they 

understand how to keep 
the machinery performing 

at peak levels.

remains the most widely used laser 
cutting option. Many smaller job shops 
serving a handful of customers will 
do just fine with their trusted CO2. 
Similarly plastics, wood and some 
other materials cannot be cut with 
fiber lasers. 

On the other hand, cutting stainless 
steel working in the medical, 
aerospace or other tight-tolerance 
industries requires fiber laser precision. 

Because of their short wavelength 
and high beam quality, fiber lasers are 
significantly faster for high-volume 
and thick material applications. Also, 
because they contain no mirrors to 
adjust, fiber lasers are less expensive to 
maintain and generally more reliable. 

The real difference is in cutting speed. 
Fiber lasers have been shown to cut 
anywhere from 5 percent to 500 
percent faster and at a higher wall 
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Laspar LLC

efficiency, depending on material 
thickness. Regarding the world’s 
first 12-kW fiber laser, reports say 
that it cuts 5/8-in. steel about 3 1/2 
times faster than 6-kW machines. 
Additionally, it’s said that the machine 
utilizes less nitrogen, reducing cutting 
costs by as much as 80 percent.

The retrofitting option
Linear motor CO2 laser machines can 
certainly be considered for retrofitting 
for fiber laser cutting, and this is 
estimated to cost about a third of the 
cost of a new fiber laser. The process 
involves installing the necessary 
components, upgrading hardware 
and constructing a safety enclosure. 
Once the process is complete, the 
machine performs noticeably faster 
and requires less maintenance. 

However, don’t expect a retrofit 
to go toe-to-toe with a true fiber 
laser. Because of the difference in 
machine inertia, it will never fully 
match the cutting speed and power 
of an original. It’s also important 
to note that lasers can easily be 
adapted to utilize different assist 
gases. As mentioned earlier, air can 

be substituted for nitrogen or oxygen 
and carries with it some very real cost-
saving advantages.

While CO2 laser machines continue 
to find a home on the shop floor, 
fiber lasers are filling a real void and 
delivering new levels of productivity. 
Direct-diode technology is also 
emerging, and we’re beginning to see 
these machines on the market. This 
could well be the future of fiber laser 
cutting.

No matter the type of laser, the 
industry is making steady progress. 
Software systems are becoming more 
advanced and the entire operation – 
from the front office to the shop floor – 
more integrated. Needless to say, it’s an 
exciting time to be a fabricator. 

Every bit of metal in the scrap 
bin is money being thrown away. 
Fabricators, therefore, must be 
cognizant of part nesting and 
remnant management.
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Automation Alternatives Fiber RubyLaser  
Cutting and Welding Systems 

The Fiber RubyLaser cutting and welding systems are designed for high-precision, rapid 
processing of ferrous and nonferrous metals. The latest technologies deliver high-quality 
results with a low cost of ownership. 

The FLC Series Fiber cutting systems combine a high-quality beam with an advanced beam 
delivery to guarantee exceptional edge quality. The automatic, non-contact nozzle gap 
controller keeps the workpiece in accurate focus compensating for any warping. The FLW 
Series Fiber welding systems can be configured for a variety of materials, similar/dissimilar 
metals and a combination of thick and thin materials, providing different weld finishes, 
patterns and penetration.

Machine Advantages: 

• 2-ft.-by-2-ft., 4-ft.-by-4-ft. and 4-ft.-by-8-ft. working areas are available with a feather-touch 
automatic pull-out table (shuttle) to facilitate loading and unloading of the machine.

• Single and multiple rotary axes and spindles, specialty fixtures and custom automation are 
also available.

• A vision system is standard, which is configured for cutting or welding to allow for 
unparalleled precision.

• Programmable Z axis provides fast, accurate and automatic adaptation to workpieces of 
varying heights.

• FlexLaser software is standard, and AAA G-Code editor is available for customers who prefer 
to work in the G-Code environment.

• Single-mode (for more detailed cuts) and multi-mode (for thicker materials) operation are 
offered with power levels of 150 W, 300 W, 450 W, 1 kW, 2 kW and 4 kW.

• RubyLaser systems are energy efficient with low power consumption thanks to fiber lasers, 
which offer much lower operation costs and longevity upwards of 100,000 hours.

• Heavy-duty welded steel construction for durability, stability and precision.

• Sealed axis-drive mechanisms protect against harsh industrial environments and spatter 
from welding/cutting, thereby reducing maintenance and repairs.

• Available in the smallest compact footprint on the market.
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TRUST BLUE

www.pferdusa.com   (800) 342-9015           sales@pferdusa.com

PFERD M-BRAD® power brushes

 n   Features highest available fill density for long service life

 n   Conforms to irregular shapes and deburrs grooves and crevices

 n   Achieves a consistent finish and reduces production down-time

 n   Available with ceramic oxide grain for very aggressive deburring

 n   Suitable for both wet and dry applications

Choose M-BRAD® for your deburring applications

Quality brushes.

Quality results.

http://www.pferdusa.com/products/208g/index.html
http://www.pferdusa.com/
mailto:sales%40pferdusa.com?subject=
https://twitter.com/PFERD_NA
https://www.linkedin.com/company/pferd-of-america
https://www.youtube.com/user/PFERDUSA
https://news.pferdusa.com/


EDITORIAL

Abbe Miller, Vice President/Group
Editorial Director
phone: 847.749.6956
email: amiller@techgenmedia.com

Susan Woods, Managing Editor
phone: 847.973.2271
email: swoods@techgenmedia.com

Larry Adams, Senior Editor 
phone: 773.392.1096
email: ladams@@techgenmedia.com

Jimmy Myers, Senior Editor
phone: 503.964.7519
email: jmyers@techgenmedia.com

Molly McCormack Moody,  
Editorial Assistant
phone: 262.501.6897
email: mmoody@techgenmedia.com

Justin Stivers, Director of e-Media
email: jstivers@techgenmedia.com

Kyle Grossi, Office Manager/Accounting 
email: kgrossi@techgenmedia.com

Modern Abrasives & Deburring 
P.O. Box 516

Plainsboro, N.J. 08536

SALES

Alan Berg, Vice President/Sales
phone: 732.995.6072
email: aberg@techgenmedia.com

Neil Kelly, National Sales Manager
phone: 610.584.5560
email: nkelly@techgenmedia.com

MAD 03March 2017

Modern Abrasives & Deburring is 

a registered trademark of Techgen 

Media Group. We publish quarterly. 

All rights reserved under the U.S., 

International and Pan - American 

Copywrite Conventions. No 

part of this publication may be 

reproduced, stored in a retrieval 

system or transmitted in any form 

or by any means such as

mechanical, photocopying, 

electronic recording or otherwise, 

without the prior written 

permission of Techgen Media 

Group. Contact us at 732.995.6072 

for permission. Produced in the U.S.

PRODUCTION

Angle180 Inc. 
phone: 847.439.6226
email: sarunas@angle180.com

mailto:%20amiller%40techgenmedia.com?subject=
mailto:swoods%40techgenmedia.com?subject=
mailto:ladams%40%40techgenmedia.com%0D?subject=
mailto:jmyers%40techgenmedia.com?subject=
mailto:mmoody%40techgenmedia.com?subject=
mailto:jstivers%40techgenmedia.com?subject=
mailto:kgrossi%40techgenmedia.com?subject=
mailto:aberg%40techgenmedia.com?subject=
mailto:nkelly%40techgenmedia.com?subject=
https://www.angle180.com/
mailto:sarunas%40angle180.com?subject=
https://usmetalworkingsourcebook.com/


MODERATING VIBRATION

BRUSHING UP

FEATURES M A R C H
2017

Manufacturers strive to prevent worker injuries related to long-term 
exposure to vibration caused by hand-held power tools

Rotary brush machines work overtime to improve edge quality 
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What's the point in purchasing expensive
laser cutting machinery if maintenance men
have to free up slag binding discharge
chains and replace bearings?

When discharge systems become
welded shut as hot slag binds and jams
ordinary chain conveyors, these are
reasons why laser cutters sit idle —
and competitive fabrication cost-margins
grow wider.

That's why owners of laser cutters
are replacing their steel discharge chain
systems with Vibro Transporters and a
stainless steel tray for hot slag and
scrap removal.

The Vibro 100% air-operated
Transporter Conveying System eliminates
the downtime associated with conventional
chain conveyors. Its low profile allows the
Transporter to fit in the tightest, most hard-
to-reach places beneath machine tools.

Other benefits include: 
� 100% Air-Operated

-  No Mechanical
Springs

� Low Air
Consumption

� Variable Speed
Operation

� Two-Year Warranty
� 100% American

Made
� Available from Stock

Register online or call us today to
receive your product line kit, application
video, engineering support, or to locate the
sales representative nearest you.

Low profile, air-operated
Transporter Conveying
System eliminates laser
cutting part and scrap
removal downtime

Global Distribution:
FOSMO MASKIN A.S., Norway 
UPTON & SULLIVAN CO., LTD., Canada 
MTI Monterrey, Mexico

717.527.2094
www.vibroindustries.com

Engineered First to Last

MADE IN

USA

Is hot slag 
impeding your laser
cutting operations?
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MODERATING 
VIBRATION

By Jimmy Myers, senior editor

Manufacturers strive to prevent worker injuries related to  
long-term exposure to vibration caused by hand-held power tools 



nyone who has worked with a hand-held or 
hand-guided machine that vibrates is probably 
familiar with the odd sensation in the fingers, 
hand and arm after hours of work. Unfortunately, 
overexposure to vibration can cause permanent 
damage.

It’s referred to as hand-arm vibration syndrome, 
or HAVS. More than a million American workers 
use vibrating hand-held power tools on a regular 
basis, and some suffer the debilitating effects of 
the syndrome.

The Centers for Disease Control and Prevention 
identifies HAVS as causing numbness, pain and 
blanching (pale or ashen) fingers. Even after one 

A year of exposure to vibrating tools, 
workers can show advanced stages of 
HAVS. Permanent damage is referred 
to as Raynaud’s phenomenon.

Hour after hour of working with 
vibrating equipment forces changes in 
blood vessels, causing fingers to turn a 
white or gray color (blue in advanced 
stages), and causing muscular 
aches and pains. Metal fabricators, 
farmers, construction workers, truck 
and auto manufacturers are among 
those familiar with the side effects of 
working day after day with vibrating 
tools.

The National Institute for Occupational 
Safety and Health (NIOSH) 
recommended as far back as the early 
1980s that jobs be “redesigned to 
minimize the use of vibrating hand 
tools and that powered hand tools be 
redesigned to minimize vibration.” 

According to John Thompson, national 
technical sales manager at
Pferd Inc., a company that produces 
tools and abrasives for grinding, 
cutting and surface finishing, the 
recommendation from NIOSH makes 
perfect sense. And that’s because 
Pferd’s first concern is worker 
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Pferd’s CC-Grind-Solid 
grinding disc offers an 
innovative design for 
high stock removal with 
less noise and vibration 
than traditional bonded 
grinding wheels.



safety. Second to worker safety is 
productivity, which directly correlate 
to each other. 

“To get the most productivity out of 
any fabrication process, it’s critical to 
develop a program that protects the 
human operator building the product,” 
Thompson says. “Several factors can 
impact worker productivity and affect 
overall employee health and safety. 
One high-impact factor is vibration.”

EXECUTIVE INFORMATION
While anyone who uses a vibrating 
tool is at risk, the U.K. Health and 
Safety Executive (HSE) organization 
specifically lists tools used for these 
tasks on its website:

• Sanders, grinders, disc cutters

• Scabblers or needle guns

• Powered mowers

• Chainsaws, brush cutters, hedge 
trimmers

• Chipping hammers

• Hammer drills

• Concrete breakers, concrete pokers

The HSE says working with hand-held 
or hand-guided machines more than a 
few hours a day can lead to damaged 
nerves, blood vessels and joints of the 
arm, wrist and hand. However, those 
particularly at risk are workers using 
a hammer action tool for more than 
15 min. per day and some rotary and 
other action tools for more than an 
hour per day.

The HSE also lists early signs and 
symptoms to look for and warns 
that when the damage is done, “it’s 
permanent.”

• Tingling and numbness in fingers, 
which can also cause sleep 
disturbance

• Loss of strength in hands

• Fingertips go white in cold and wet 
environments, but then turn red and 
experience pain on recovery

Permanent effects of this damage, 
according to the HSE, include the 
following symptoms:

Thanks to improved 
products and attention to the 
damaging effects of HAVS, 
workers are at less risk for 
permanent injury.

“The truth is most of these 
injuries can be prevented.” 
Terry Tuerk,  
senior product manager at Metabo Corp.
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• Difficulty picking up small objects, 
such as nails or screws

• White finger, which happens more 
frequently and in more fingers

• Numbness that can advance to a 
point where there is no feeling at all

PROTECTION AND REDUCTION
Several factors can impact worker 
productivity and affect overall 
employee health and safety. However, 
there are two prevailing schools of 
thought on the subject of vibration. 
One is that protection methods should 
be designed to shield the operator 
from vibration.

The other is to reduce vibration 
actually generated by the hand-held 
power tool. The end results are the 
same – attempt to reduce vibration 
fatigue by building in additional 
features that dampen the vibration 
between the source and the operator.

A quick and easy method of achieving 
this reduction (in varying degrees) 
is to wear padded gloves, wraps or 

use isolation handles on power 
tools to lessen the vibration effects. 
Unfortunately, this is not a fix-all 
because productivity is sometimes 
affected. 

Furthermore, as Thompson says, 
isolating the senses during the 
abrasive activity can have an adverse 
effect and actually increase operator 
fatigue.

“The problem with most add-on 
solutions is that they only isolate the 
senses during the abrasive activity,” 
Thompson says. “Isolation-based 
products have helped with coarse 
grinding such as the use of depressed 
center grinding wheels, but when it 
comes to finer finishing and blending, 
the operator often relies on all his 
senses, especially that of touch, to 
‘feel’ his way on the piece.”

Thompson says in the early days of 
flap disc use, the largest complaint 
was the lack of operator feel and 
control. The use of a coated abrasive 
sanding disc on the correct density 
backing pad allowed the operator 

Pferd has come up 
with solutions that 

cut back on noise and 
vibration while keeping 

productivity in focus.

A combination of protective 
gloves, ergonomic design and 
specialized grinding wheels 
take the danger out of work 
that can cause HAVS.
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to feel the contact of the disc to the 
material. 

“Flap discs were so stiff that tactile 
sensation was removed,” says 
Thompson.

A more sought-after solution, 
therefore, is to reduce vibration 
by designing the abrasive product 
to perform with reduced friction, 
noise and vibration without 
affecting performance. This leads 
to the evolution of flexible abrasive 
products, which are still aggressive 
enough to remove material at a 
more productive rate than bonded 
grinding wheels.

This solution allows the operators 
the control they need while reducing 
vibration. This not only improves the 
tactile sensation, but also reduces the 
harmful physical affects that lead to 
HAVS.

A shop owner might not like the 
higher costs associated with a flexible 

abrasive consumable, but they gain 
a less fatigued operator who is less 
likely to suffer adverse health effects 
associated with vibrating tools, 
leading to a greater overall value and 
productivity.

“You can either block the vibration 
or design it out of the product,” 
Thompson says. “The human factor 
is worth the best efforts available 
to add value to any manufacturing 
process.”

Thompson says his company keeps 
the tough working conditions of 
metalworkers in mind, especially 
with tasks that require an extended 
period of time to complete. Pferd 
designs its products ergonomically 
to increase safety and working 
comfort.

“Operator health is a key 
consideration in the company’s 
product development process,” 
Thompson says. “This design 
philosophy, called PferdErgonomics, 

Whether you’re replacing capital equipment or purchasing consumables, finding 
and qualifying new suppliers adds to the workload of an already busy shop owner 
or production manager. Sorting through the thousands of companies that provide 
products to the metalworking industry can be both time consuming and frustrating. 

But that’s about to change! 

U.S. Metalworking Sourcebook is a 
powerful, easy-to-use online resource that 

brings buyers and sellers together. 

The Sourcebook is a research search tool already seen by over 280,000 job shop and OEM buyers of all levels 
throughout the U.S., Canada and Mexico. It was developed by Techgen Media Group, publishers of Fab Shop 
Magazine Direct, Shop Floor Lasers and Welding Productivity.  We know metalworking, and we know how to 
help you find the supplier that best matches you needs, and with only a few keystrokes.

WE’VE TAKEN SOME OF THE 
WORK OUT OF METALWORKING.

WHERE BUYERS AND SELLERS MEET  •  USMetalworkingSourcebook.com

S O U R C E B O O K

METALWORKINGU.S.

Log on to USMetalworkingSourcebook.com today to activate your listing. 
More than 3,000 companies are already included.

https://usmetalworkingsourcebook.com/


is a component of the larger 
PferdValue program designed to 
optimize work processes resulting 
in increased productivity and 
reduced costs for the overall 
operation. Focusing on elements 
such as vibration, noise, emissions 
and haptics, PferdErgonomics 
demonstrates measurable 
improvements in these key factors 
that impact operator health and 
safety, and consequently, operating 
costs.”

One example of Pferd’s products that 
produces less noise and vibration 
is the CC-Grind-Solid grinding disc. 
The company has designed it in 
such a way that it yields extremely 
high stock removal with 50 percent 
less noise and vibration than a 
conventional bonded grinding 
wheel.

“Along with a significant increase in 
material removal rates, operators can 
feel the difference,” Thompson notes.  

POWER TOOLS SAFETY
Hand-held power tools have changed 
dramatically over the years, becoming 
smaller, lighter, safer, more ergonomic 
and more powerful. Nowhere is this 
truer than with modern small angle 
grinders, which have become the most 
versatile tool in the shop. 

Today’s small angle grinders are 
considerably more powerful than their 
predecessors, so it’s not uncommon 
to find small grinders with 13 to 
14.5 amps of power or more. New 
accessories are available giving rise to 
more applications. Tasks such as metal 
removal, beveling, weld preparation, 
deburring, cleaning, brushing, sanding, 
finishing, polishing and cutting are all 
common. 

Terry Tuerk, senior product manager 
at Metabo Corp., a power tool 
manufacturer, says as the use of the 
angle grinder has increased with so 
many possible applications, there is 
an increased possibility of operator 
injuries.

“The truth is, most of these injuries 
can be prevented,” Tuerk says. “Angle 
grinders are very safe when the 
operator is aware of the possible 
hazards, follows the safety guidelines 
and when uses manufacturer supplied 
wheel guards and side handles.” 

Less visible than the guard or side 
handle, yet just as important, are safety 
features built into some angle grinders 
that lessen or prevent the possibility of 
injuries, both sudden and from long-
term use. 
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Metabo makes it a focus to add 
additional safety features into its 
grinders. The company is celebrating 
the 50th anniversary of the original 
and still unique mechanical safety slip 
clutch that is built into its small angle 
grinders. 

For many years, the S-Automatic safety 
slip clutch has prevented or lessened 
the chance for injuries from kickback, 
which is a leading cause of angle 
grinder injuries. The mechanical slip 
clutch absorbs the forces that create 

Utilizing an auto balance 
feature on Metabo’s 

WEP5-150 angle grinder 
offsets vibration.



protection equipment, but it is 
also their responsibility to ensure 
that angle grinders are used safely. 
Effectively communicating safety 
requirements and regular safety 
training is a must. 

DAMPENING VIBRATION
Exposure to vibration is being 
studied more and taken more 
seriously. In some countries, 
regulations are in place limiting the 
amount of time an operator can 
work with vibrating tools. Metabo is 
a leader in the industry in terms of 
solutions to help prevent worker injury. 

Metabo has developed solutions for 
its angle grinders that are designed 
to reduce the risk of long-term 
work-related disorders caused by 
vibration. Metabo angle grinders 
include the MVT Anti-Vibration side 
handle that isolates vibration and 
reduces the vibration felt by the 
operator by 60 percent, allowing 
for longer-term use with lessened 
fatigue. PFERD INC.

METABO CORP.

Several Metabo angle grinder 
models also include an auto balance 
feature that offsets the vibration 
caused by an accessory that is out 
of balance, virtually eliminating 
the vibration felt by the operator. 
Metabo angle grinders with the 
auto balance feature allow for full-
time use with no limits. Additional 
benefits of the auto balancer include 
up to 100 percent increased tool life 
as well as nearly doubling the life of 
the grinding wheel. 

“The human factor is worth the best 
efforts available to add value to any 
manufacturing process.” 

John Thompson,  
national technical sales manager, Pferd Inc. 

kickback, allowing the operator to 
maintain control of their grinder in a 
situation where the wheel or accessory 
has been bound.

Other safety features include the 
Metabo brake system feature that stops 
grinding wheels in 2 sec. and cutting 
wheels in 1 sec. There is also the added 
benefit of greatly reduced kickback 
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risk and loss of control. Metabo also 
has the restart protection built in. This 
reduces the risk of accidents in the 
event of a power cut or if somebody 
removes then reinserts the plug into 
the power supply with the switch still on.

It is management’s responsibility to 
not only provide safe tools, the proper 
accessories and the proper personal 

https://www.pferdusa.com/
https://www.metabo.com/us/enus/


UP
BRUSHING

Rotary brush machines work overtime to 

improve edge quality 

By Kip Hanson, senior editor



uch. Burrs and sharp edges on sheet metal parts 
are dangerous, slicing fingers and snagging clothes. 
Whether it’s a roller cabinet for an operating room or 
the frame for a refrigerator door, metal edges must be 
smooth and rounded to prevent injury to consumers. 

In many production environments, this is done by 
hand, using dozens of methods, such as abrasive flap 
wheels or possibly a belt sander for heavy burrs. These 
manual methods are prone to inconsistencies and 
unpredictable edge quality, never mind the fact that 
they are plain old hard work. 

SAVING TIME
Machine tool manufacturers have responded with a 
variety of deburring and metal finishing technologies, 
many of which are suitable for even low-volume 
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“I’m very grateful to Timesavers 
for delivering a product that 
makes my life a whole lot easier.” 

Dan Bickel, 
operations manager, Nercon Engineering and Mfg Inc. 

O



The wheels on a rotary brush machine last months and are 
easy to change, often providing a consumables cost of a 

couple dollars an hour.

applications. Timesavers LLC has long 
been one of the leaders in this area, 
offering belt and orbital sanders, slag 
grinders and straight-grain finishing 
machines as well as the dust collection 
systems needed to keep the metallic 
and abrasive debris produced during 
sanding operations under control. 

Yet burr removal is only part of the 
picture when it comes to edge quality. 
Timesavers’ national sales manager 
Dewayne Kangas says belt sanders 
do a great job of knocking down the 
burrs produced during stamping, laser 
and flame-cutting operations and are 
also quite effective at producing the 
straight-line surfaces desired on many 
metal products.

However, they present a serious 
problem for some manufacturers: The 
edges belt sanders leave behind are 
razor sharp. 

“When you send a piece of sheet metal 
through a belt sander, the leading 
edge – and to some extent those 

edges running parallel to the belt 
rotation – will be quite sharp,” Kangas 
says. “No one likes sharp edges, but 
this is especially true in industries such 
as medical and food processing where 
people are routinely handling parts 
with their bare or lightly gloved hands.”

SPINNING WHEEL, GOING 
‘ROUND
It’s for this reason that Timesavers 
began offering Scotch-Brite (non-
woven) barrel brushes a number of 
years ago for use on its machines. 

Kangas says these abrasive wheels 
work better than sanding belts at 
reducing sharp edges, but the results 
still leave room for improvement. 
Through collaboration with its sister 
company in Holland, Timesavers soon 
found a better way. 

As it turned out, the barrel-shaped 
wheel was a good starting point, but 
Timesavers engineers modified the 
design to hold thousands of abrasive 
flaps rather than one solid mass of 
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abrasive. By mounting a few pairs of 
these brushes (counter-rotating) to a 
carousel, then rotating this carousel 
assembly over a moving conveyor belt, 
parts can be fed beneath the brushes 
and hit with abrasive from all sides. 

It sounds (and looks) aggressive, but 
Kangas says the effect is gentle enough 
for even plated or film-coated parts. 
It provides a smooth, consistent edge 

break all-around. Varying levels of edge 
rounding can be achieved by adjusting 
brush interference, the feed speed, 
the abrasive grit or the speed of the 
brushes themselves. 

“The rotary brush machine does a 
perfect deburring job, with no handling 
issues at all,” he says. “It can also be used 
to provide a nice, multidirectional finish, 
like random scratches.”

Here, a multidirectional brush machine deburrs and finishes the 
edges of laser cut, punched and machined parts.  Watch this video for an overview on deburring. 

CONVEYING QUALITY
Dan Bickel agrees. As the operations 
manager at Nercon Engineering and 
Mfg. Inc., he purchased a rotary brush 
machine in 2012 and has been quite 
happy with his decision. 

“I did a lot of research on deburring 
machines, and the Timesaver looked 
to be the most capable, lowest 
maintenance option available,” he says. 

“It turned out to be a great investment. 
It just runs and runs.”

Nercon is a family-owned manufacturer 
of conveying systems based in Neenah, 
Wis., with its manufacturing facility 
in Oconto, Wis. It has been making 
conveyor systems since 1976, and Bickel 
says pretty much any product you see 
in a grocery store probably rode on a 
Nercon conveyor at some point. 
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https://www.youtube.com/watch?v=8OXnXAbDZXA&feature=youtu.be&list=PL7EB2EB7A596C0598
https://www.youtube.com/watch?v=GVi7T3wdu9Y&feature=youtu.be&list=PL6EC7667C384439B5


Nercon has a long history of building 
custom conveyors, but is now 
targeting customers that can utilize 
its ProCore conveyor system, a pre-
engineered solution designed for 
consumer packaged goods and similar 
applications. These customers, like so 
many other consumers of sheet metal 
goods, demand safe products, free of 
sharp edges that can catch or cut. 

Many of the parts used to build these 
systems are made of stainless steel 
and are irregularly shaped, containing 
internal slots, holes and edge profiles 
that are difficult to deburr manually.

Since installing the rotary brush 
machine, however, the deburring 
department has gone from four 
people to just one, and now produces 
“consistent edge quality, every single 
time.”

CONSUMABLE CONCERNS
For those worried about the cost of 
buying new sets of abrasive drums 
every few months, don’t be. The 

abrasives used on Timesavers rotary 
brush machines are admittedly “not 
cheap,” but they do last a surprisingly 
long time. 

“We bought the Timesaver in October 
2012 and didn’t have to replace the 
wheels until early 2014,” says Bickel. 
“That’s fantastic consumable life 
when you consider that the machine 
has been kept busy for one shift and 
sometimes two since the day we got it.”

The wheels are also easy to change 
out. Bickel says Timesavers provided 
simple instructions, allowing him and 
his team to finish the task in a few 
hours on a Saturday morning. 

“They did a great job getting us set 
up and supporting us over the years,” 
he says. “I’m very grateful to them for 
delivering a product that makes my life 
a whole lot easier.”

INFINITE H
Humanetics Precision Metalworks 
Ltd. is another happy owner of a 

rotary brush machine. The company 
was started by the Hasty family more 
than 40 years ago and now has 400 
employees, three facilities in Texas 
and one in Wuxi, China, and produces 
a range of machined and fabricated 
products. 

From satellite communications and 
defense contractors to banking, oil and 
gas, telecom and airport automation, 

Humanetics manufactures and 
assembles most anything that comes 
its way, giving credence to its motto 
that “the possibilities are infinite.” 
Chief operating officer Jack Wehrle 
says the decision to purchase a rotary 
brush machine was an easy one. 

“We were constantly facing 
challenges with some of our 
customers on the consistency of our 

Learn how to create an edge radius that can eliminate 
sharp edges.  
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deburring,” Wehrle says. “One example 
is the Postal Service, which imposes 
very strict standards on edge quality. 
So too does the medical community 
and anyone else concerned with 
product safety.”

Wehrle says these factors were key 
considerations in the rotary brush 
purchase, but the rationale went 
deeper than that. At times he would 
see components with unexpectedly 
higher production costs; upon further 
investigation, these were often 
traceable to the deburring department, 
where the tedious, sometimes 
unpredictable amount of work needed 
for manual edge deburring would drive 
down profit margins.

Another hit to the bottom line came 
from poor quality. Rework due to an 
unacceptable deburring job was bad 
enough, but parts would occasionally 
end up in the scrap bin after an 
overzealous edge break. 

“Manual deburring is very 
challenging,” he says. “You’re not only 

dealing with the human element, 
with multiple shifts and varying 
skill levels, but you also have all the 
different abrasive media and deburring 
methods to contend with.” 

For instance, belt sanders act 
differently with an old belt compared 
to a new one, requiring more pressure 
as the belt wears. Operators become 
fatigued and might be more aggressive 
at the start of the shift than at the end. 
And it’s easy to become distracted 
and start talking to your neighbor. 
This not only creates the potential 
for problems with edge quality, but 
also the possibility of workers cutting 
themselves because they’re not paying 
attention.

ROTARY REPERCUSSIONS
These were the variables that Wehrle 
and his management team had been 
dealing with for years. But when he 
raised the idea of automating the 
process, it was met with some initial 
skepticism from those who felt it 
would be difficult to replicate a very 

Each wheel on a rotary brush contains 
thousands of abrasive-coated flaps, able to reach 

into very small holes and part features. 

“They’d come to depend on the 
machine and didn’t want to go back. It 

makes everyone’s job much easier.” 
Jack Wehrle, 

chief operating officer, Humanetics Precision Metalworks Ltd.
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Round and round they go. 
Rotary brush machines 

deburr edges uniformly and 
cost-effectively, but are gentle 

enough for painted surfaces.

Machines feature 
widths up to 52 in. and 
openings up to 5 in. with 

up to eight brushes.
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manual process with a machine. But 
after careful consideration and a lot of 
tire kicking, Humanetics went ahead 
with the purchase of a rotary brush 
machine from Timesavers.

The skepticism didn’t stop there. 
The deburring department was 
restructured, eventually going  
from 20 employees to just five. And 
even though no one lost their jobs, 
there remained a fair amount of 
grumbling over the new machine. 

“The shop people were pretty cynical 
at first,” Wehrle says. “No one thought 
it would work. But Timesavers came 
out, installed the machine and trained 
the people, and pretty soon everything 
was running smoothly.”

Ironically, the people who’d pushed 
back the hardest soon became the 
machine’s biggest fans. 

“They’d come to depend on the 
machine and didn’t want to go back,” 
he explains. “It’s made everyone’s 
job much easier. And from the 

management side of things, I reduced 
my labor costs substantially while 
bumping up our throughput a fair 
amount. You put part after part on 
the belt and they come out the other 
end with consistent edge breaks and 
this cool, omnidirectional surface 
finish. We’ve also cut way back on our 
consumables, spending maybe half 
what we did before; a set of brushes 
lasts about nine months, which I figure 
comes out to a couple bucks an hour. I 
stopped tracking my ROI after the first 
three months, the payback was that fast.”

HUMANETICS PRECISION 
METALWORKS LTD.

TIMESAVERS LLC

NERCON ENGINEERING AND 
MFG. INC.

http://www.humanetics.com/us_en/
http://www.nerconconveyors.com/Nercon.htm
https://www.timesaversinc.com/
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INDUSTRY 
NEWS

WALTER SURFACE TECHNOLOGIES 
APPOINTS PRESIDENT 

Walter Surface Technologies Inc. appointed Marc-André Aubé president and 
COO. Aubé previously was president and COO of GardaWorld Protective Services. 
He has experience in various sectors, such as chemical products, oil and finance, 
and in sound budgetary and operational management for large-scale companies. 
Walter Surface Technologies is a major supplier within the metal surface 
treatment industry.

NORTON FLAP 
WHEELS FOR 
DIFFICULT MATERIALS 

MILWAUKEE’S NEW 
CORDLESS DIE 
GRINDER

Norton Saint-Gobain introduces Blaze 
R920 ceramic alumina flap wheels 
for aggressive grinding and precision 
finishing, blending, deburring and 
cleaning on parts made from hard-to-
grind materials, including superalloys, 
stainless steel and cobalt. The wheels 
are available in 1-in., 2-in. and 3-in. 
diameters with 1/4-in. steel shank 
sizes and a 6-in.-by-1-in.-by-1-in. arbor 
hole. Additional sizes and grits are 
available. Reportedly, a flexible, strong, 
heavy cotton backing wears evenly for 
chatter-free cutting and an advanced 
full resin bond system promotes good 
grain retention.

Milwaukee Tool’s M18 Fuel 1/4-in. cordless 
die grinder combines a Powerstate brushless 
motor, Redlithium battery pack and Redlink 
Plus intelligence to allow users to remove 
material quickly. The tool grinds for up to 
20 min. on a single charge and offers long 
motor life. The grinder is 18 in. long, weighs 
4.7 lbs. and is specified for 20,000 rpm. 
It comes with two M1 Redlithium XC 5.0 
compact battery packs, M12/M18 multi-
voltage charger, 1/4-in. collet, wrenches, 
extra dust cover and case.
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SUHNER PRESENTS BATTERY-OPERATED 
STRAIGHT GRINDER

Suhner Industrial Products LLC offers the ASC 22 battery-operated 
straight die grinder. With a rotation speed of 22,000 rpm, the 
cordless tool is Li-Ion battery powered. It is for power tool work 
on high-grade projects in all types of steel. It is for grinding 
with formed abrasives, for milling with carbide cutters and 
for drilling with normal or carbide drills. It weighs 1.9 kg, 
including its battery pack, and has a slimline neck for 
reaching narrow areas.

https://www.walter.com/en_US
http://www.nortonabrasives.com/en-us
https://www.milwaukeetool.com/
http://www.suhner.com/site/index.cfm?id_art=75537&actMenuItemID=33642&vsprache=EN


CS UNITEC OFFERS 
CERAMIC FLAP DISCS

CS Unitec Inc.’s Plantex ceramic flap 
discs grind all metals, including 
stainless steel, steel, aluminum, 
titanium, bronze and special alloys. The 
discs feature a backing plate made of 
natural hemp with a polypropylene 
binder for safe working conditions. 
They are available in 4 1/2-in. and 5-in. 
diameters and with 40, 60 and 80 grit 
sizes. The discs are for speeds of 5,000 
to 8,000 rpm and can run on tools with 
a maximum of 13,200 rpm for the  
4 1/2-in.-dia. discs.

STÄUBLI HUMID ENVIRONMENT 
ROBOTS FOR DEBURRING

PFERD CARBIDE BURS 

Pferd Inc.’s line of ALU/NF Cut carbide 
burs can process material ranging 
from soft non-ferrous metals such as 
aluminum alloys, brass, copper or tin, 
to harder variants such as alloys with 
high silicon carbide content, titanium, 
titanium alloys and bronze. Pferd burs 
are available in a variety of shapes and 
dimensions, with shank diameters in 
1/8 in. and 1/4 in. and bur diameters 
ranging from 1/8 in. to 5/8 in. For 
working on softer aluminum alloys, 
ALU/NF Cut HiCoat offers an additional 
coating with good anti-friction 
properties.Stäubli Robotics’ new fast picker TP80 HE and TX90XLHE humid environment 

robots are effective in automotive manufacturing for the washing and deburring 
of machined industrial parts. Stäubli’s drive technology for its six-axis robots 
allows for an enclosed structure with all the cables routed internally, so the 
robots are equipped to handle extreme conditions. The humid environment 
versions are good for use wherever high humidity, water spray or liquid coolants 
are prevalent, such as for waterjet cutting, machining or industrial parts cleaning.
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More Information is  
Just a Click Away!
Techgen Media’s Information for Fabricators is 
Bigger than Shop Floor Lasers

Fabricators have a triple-barreled resource they can reach through 
Shop Floor Lasers, or through our sister publications, Welding 
Productivity and FAB Shop Magazine Direct. Together, we cover 
fabricating topics from different angles, each with a different 
focus, linked to give you more depth or a different take on the 
topics you see in one of the three.

Follow the links below to see the latest coverage from our magazine 
group. More information is just a click away, no matter where you start:

FORD FACTORY FLYOVER: 
Google Earth-like software  

AUTOMOBILITY: 
Smart mobility at Ford

WELDING THE F-35: 
Tackling challenging demands  

POOR WIRE FEEDING:     
How to correct it 

Techgen Media’s Turnkey Email Campaigns 

Email rates 

Select by Technical 
Interest

Base price: 

Bending/Folding: 45,234

Stamping: 20,185
Punching: 23,865 

Sawing: 31,727
Shearing: 19,396
Plasma Cutting: 26,603 
Waterjet: 4,241 
Laser Cutting: 14,461
Laser Welding: 
Welding: 

4,612 

109,773 

 
$100/M

Minimum Order Quantity: 5,000

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 
195,000 opted-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, Mfg 
4, IMTS or Westec, reach a broad audience 
of readers within a 500-mile range of the 
trade show where you’ll be exhibiting. 
 

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. 

How 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.

For counts and selection 
options
Alan Berg
e: aberg@techgenmedia.com
p:732.995.6072

CUSTOMIZE based on your selection criteria 

DELIVER your message to 
future customers 

TRACK open and click-through rates

http://www.fsmdirect.com/
http://www.weldingproductivity.com/
http://www.fsmdirect.com/shop-management/training-retention/339-from-warrior-to-working-man-or-woman
http://www.fsmdirect.com/welding/laser-welding/337-snake-like-robot-welds-pipes
http://www.nxtbook.com/nxtbooks/weldingproductivity/february2016/index.php#/32
http://www.nxtbook.com/nxtbooks/weldingproductivity/february2016/index.php#/22
mailto:aberg%40techgenmedia.com?subject=
http://magazine.fsmdirect.com/2017/mar/d/#page19
http://magazine.weldingproductivity.com/2017/mar/d/#page12
http://magazine.weldingproductivity.com/2017/mar/d/#page31
http://magazine.fsmdirect.com/2017/mar/d/#page42
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