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The metal fabrication industry 
has gone through several volatile 
years—expanding during the dot-

com and real estate booms and contract-
ing during the recessions that followed. 
This roller coaster ride (much more tu-
multuous than my favorite childhood 
roller coaster, Mr. Pip’s Wild Ride at Pali-
sades Park, N.J.) feels like it is nearing its 
final stages. The major gyrations are done, 
and things are smoothing out just a little. 

Somewhere between the start of this ride 
and today, business models in the metal 
fabricating industry evolved into something 
different (see Figure 1). Business owners 
are struggling with uncertainty as they are 
unable to forecast order streams confident-
ly and faced with escalating operating costs, 
especially as they relate to new government 
regulations and health care. Companies are 
still interested in increasing throughput, but 
unlike in the past, they are not immediately 
hiring people to solve their productivity 

problem (see Figure 2).
These shop owners are instead relying 

on automation—both for material han-
dling and basic machine functions. These 
advanced features make machine opera-
tion more efficient and productive. 

Automated material handling increases 
greenlight time for laser cutting machines. 
Material loading is done much more quick-
ly than can be done manually. Additional-
ly, automated material handling allows for 
unattended operation—loading blanks, 
unloading cut parts and the accompany-
ing skeletons, and repeating the operation 
until all sheets have been processed.

Laser cutting equipment with material 
handling automation is identified easily 
in fabricating operations. The machines 
have single-level loading systems nearby 
or, in some instances, very large material 

storage towers that have shelves for dif-
ferent sheet metal sizes, material types, or 
even finished parts.

Productivity improvement because of 
the automation also is easy to identify. 
Shop management typically can expect 
to see a 40 percent increase in through-
put after installing an advanced material 
loading and unloading system.

Automation Beyond Material 
Handling
But what about downtime associated 
with setting up the laser cutting machine? 
Other areas for downtime management 
are often less obvious than material han-
dling, but they also can have a dramatic 
effect on throughput.

The downtime problem is exacerbated 
with today’s smaller batch sizes. Orders 

Figure 1
As metal fabricators take on more low-volume, high-mix work, they have to minimize downtime 
of laser cutting machines to maintain a high level of productivity. Automated management of 
laser optics can save hours of downtime over a year’s worth of laser processing activity.

Focusing  
on downtime  
reduction in  
laser cutting
Automated laser optics management can keep the laser cutting 
when it normally might not be



aren’t as large as they once were, and com-
panies are working with thousands of part 
numbers, not hundreds. These volumes 
can lead to drags on productivity and 
spikes in costs of operation if shops aren’t 
prepared properly.

For example, laser cutting equipment 
without automated setup functions use 
compromised settings when cutting varied 
materials. This commitment to one type of 
cutting lens may enable the laser to cut with 
limited operator intervention, which may 
be desired especially when running with 
automated material handling, but the laser 
cutting machine is not being run optimally.

For the record, laser cutting machines 
without these automated functions can 

run efficiently. However, it is difficult to 
maintain long-term, efficient production 
if the job shop has regular part change-
overs. Research done on actual machine 

changeovers reflects that manual changes 
typically take around 26 minutes to com-
plete, when done properly. If the shop 
considers all of the steps involved in a 
standard laser setup—set up lens, install 

nozzle, focus the lens, set the gap, set the 
focal point, do a test cut, tweak the lens 
if necessary, and start production—it can 
understand how setting up for a job can 
get out of hand very quickly. Simply put, 
waiting for an operator delays production 
while the machine sits idle.

Automated changeover functions are 
much more efficient and take less than 
1 minute, including a torch change and 
pallet transfer. Many operators skip or 
shorten the changeover process and run 
the laser cutter in a compromised cut-
ting condition with general settings that 
can reduce machine performance by 25 
percent to 30 percent. The machine is 
running and has the appearance of being 
a productive, money-making investment, 
but it is actually costing the shop added 
expense because the setup is not fine-
tuned to the cutting application.

Compromised laser cutting reduces 
cutting speeds dramatically, but because 
shop owners are rarely involved directly 
in laser machine operation, they are not 
aware of the lost revenue. This oversight 
can offset the performance gains avail-
able with new technology and, ultimately, 
devastate the return on investment that a 
company is looking for with the purchase 
of a new machine.

Automated Setup Functions
These new functions (see Figure 3) au-
tomatically set up the machine, check 
for wear on critical components, and 
make adjustments to optimize the cut-
ting parameters. Core automated setup 
functions include torch changing, nozzle 
changing, intelligent focal distance mea-
suring/adjusting, and profiling.

Torch and Lens Changer. Some manu-

facturers have designed torches that can 
adjust focal lengths to accommodate dif-
ferent material types and thicknesses. All 
manufacturers, however, make a variety of 
lens configurations that are optimized for 

Figure 3
These automated setup features minimize the downtime because equipment operators no longer 
are involved with torch configuration before starting a new job. 
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If the shop considers all of the steps involved in a 
standard laser setup, it can understand how setting up 

for a job can get out of hand very quickly.

Figure 2
Output of fabricated metal products, as measured by the Federal Reserve Board, has risen nearly 
40 percent since 1990, but the number of workers has fallen by more than 11 percent. This reflects 
fab shop owners’ ability to boost shop floor productivity without having to hire new workers.



specific applications. Unless workpiece 
type and thickness don’t vary much, the 
shop needs to change out torches for op-
timized cutting of the material (see Fig-
ure 4). If a fabricator elects to use a stan-
dard lens for multiple cutting jobs, it risks 
slowing the process down because feed 
rates are not maximized and the operator 
likely has to spot-check the material to en-
sure clean cuts are being made.

Nozzle Changer. Nozzle diameter is criti-
cal in cleaning the molten debris from the 
cut path. If a nozzle diameter is too small, 
it will need to slow down to clean the cut 
path. If the nozzle is too large, it will need 
more gas to flush the path, which can sig-
nificantly increase laser gas costs.

Automated Focal Distance Adjustment. 
Measuring and adjusting focal distance tra-
ditionally requires considerable setup time 
as well as a skilled and experienced opera-
tor. Intelligent functions enable an opera-
tor with limited experience to set the focal 
distance automatically using programmed 
commands. This helps to ensure dross-free 
cutting. Additionally, these systems com-
pensate for focal distance changes that oc-
cur as lenses become contaminated.

Automated Profile Adjustment. The 
automated profiler recalibrates to ensure 
the optimal distance between the nozzle 
and workpiece is achieved.

Optimized Cutting = Improved 
Cash Position
Not only does automated setup technol-
ogy typically result in a significant increase 
in throughput by reducing operator inter-
vention, it also results in reduced assist gas 
consumption because the proper nozzle 
is selected for the application. To illustrate 
the impact of this type of automated laser 
optics management, all a shop has to do is 
take a look at an analysis of its laser-relat-
ed production over a full year.

The job shop profiled in Figure 5 pri-
marily cuts mild steel in various thickness-
es on a 4-kW CO2 laser cutting machine. 
It also cuts a small amount of aluminum 
and stainless.

The wider the variation in materials and 
thicknesses, the greater the economic ad-
vantage gains with automated setup. For 

these calculations, a consistent nest con-
figuration was applied to the annual pro-
duction analysis. Nozzles and other setup 
functions were performed automatically 
to match optimal cutting parameters. 
With automated setup functions, the la-
ser cutter cut the annual production vol-
ume in 3,287 hours as compared to 4,170 
hours with a single lens. The shop also has 
a considerable laser gas savings because of 
the automated functions.

An experienced laser applications en-

gineer can provide a detailed review of 
an entire production model based on a 
metal fabricator’s nested sheets using the 
shop’s actual materials. The economic im-
pact analysis specific for the shop should 
be comprehensive enough to show the 
real cost benefit.  
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Court, Elgin, IL 60124, 847-252-4500, 
www.mazakoptonics.com.

Figure 4
Some metal fabricating shops stick with a 7.5-in. lens to cut all material thicknesses, not just plate. 
By not changing over to a 5-in. lens for thinner materials, for example, the operator is taking more 
time than necessary to complete the cutting job and simultaneously consuming more assist gases.

Figure 5
Automated setup of laser optics may lead to large productivity improvements for this job shop’s 
laser cutting operations. Such increases are especially noticeable on the 0.5- and 1-in. mild steel.

Material 5' x 10' Sheets per 
Year

Compromised  
Single Lens

Automated  
Optimized Setup

Lens Time (Sec.) Lens Time (Sec.)
0.125" Aluminum 100 7.5" 85,800 5" 82,100

0.048" Mild Steel 500 7.5" 337,500 5" 267,500

0.075" Mild Steel 1,000 7.5" 809,000 5" 620,000

0.120" Mild Steel 1,000 7.5" 1,044,000 7.5" 827,000

0.250" Mild Steel 2,000 7.5" 3,550,000 7.5" 2,458,000

0.500" Mild Steel 2,000 7.5" 5,998,000 7.5" 4,556,000

1.00" Mild Steel 500 7.5" 2,608,500 7.5" 2,579,000

0.038" Stainless 500 7.5" 273,000 5" 194,500

0.060" Stainless 500 7.5" 306,000 5" 248,000

Total Seconds (fixed nests) — 15,011,800 — 11,832,100

Total Hours (fixed nests) — 4,170 — 3,287

Annual Assist Gas Consumption 1,373,740 Ft3 477,250 Ft                    
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Over 50 different laser-cutting models

OPTIPLEX was designed to deliver performance features that 
specifically meet the needs of high variation job shops.

 > Material thicknesses from thin gage to 1” standard.

 > New PreView 2 control with touch screen and integrated 
tech tables simplifies operation.

 > AIO5 with zero setup assures optimized operation with less 
operator dependency.

 > New Type 10 resonator 
 with ECO Mode lowers 
 operating costs.

orangecrush

Introducing OPTIPLEX, a flexible job shop laser-cutting 
system with fully automated setup.

Go to http://optiplex.mazakoptonics.com to view a video on 
OPTIPLEX or contact Mazak at 847.252.4500 for more information.

automationdomination

The new OPTIPLEX easily 

integrates into Mazak’s 

modular automation 

systems such as the three 

machine cell pictured above 

in Florence, KY. Mazak 

patented the laser FMS in 

1991 and has over 675 laser 

machines in automation 

systems in North America. 

Mazak automation cells 

are expandable up to four 

machines and have a 

standard 1” plate capacity.




