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Selecting the Best Welding and Cutting Equipment: What
You Need to Know
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When it comes to welding and cutting, choosing the right equipment helps workers produce higher-
quality results and maximize their productivity. Here’s advice for selecting the best equipment in three
categories: welding, cutting and gas regulation.

Selecting the best equipment requires understanding the specific industry processes and technology for
a given field.

There are four primary welding processes for fabrication and maintenance. They are stick, TIG, MIG and
flux cored welding.

You can actually hear Smart MIG fine-tune the arc after a few seconds of
welding. It dials in that perfect ‘sizzling bacon’ sound that signifies proper MIG
welding parameters.”

Dane Windsor

ESAB Welding & Cutting Products

Each process has its strengths and weaknesses (as shown in the table below).

Because of technology limitations and budget constraints, facilities choosing conventional technology
welders often make do with a stick welder in the maintenance shop and MIG welders for fabrication.
The units can weigh 100 pounds or more, use fixed primary power and have limited adjustability.


https://www.mscdirect.com/browse/lookahead/?searchterm=welders&hdrsrh=true

Process Stick TIG MIG Flux
Cored
Weldable | Steel, All metals Steel, Steel,
Metals stainless stainless, stainless
aluminum
Welding Slow Slowest Fast Fast
Speed
Operator | Low- Highest Low- Moderate
Skill Moderate Moderate
Sample Simple, Heat Productive, | Productive;
Benefits* | portable. control, flexible, often used
Good for bead thin or for
quick appearance, | thick structural
repairs or | process metal. steel.
critical piping, thin
welds metal.
outdoors.

* Each process offers a host of benefits, depending on the application.
Inverter-based welding power sources throw out these old rules.

The “inverter” part of the name refers to how the unit converts primary power to welding power using
ultra-fast power switching devices and microprocessor controls.

The now advanced inverter technology was introduced in the mid-80s, so it is extremely reliable and
offers many advantages, including:

¢ Lightweight portability so the operator can easily move the welder to the worksite. A stick/TIG
inverter with a 200-amp output, such as the ESAB Rogue ET 200iP PRO, weighs about 18 pounds.
A multiprocess (stick/TIG/MIG/flux cored) inverter with a top output of 240 amps, such as the
ESAB Rebel EMP 235ic, weighs 53 pounds.

¢ Input power flexibility. Some inverters can use 230V input for welding thicker metals and, with
the addition of a 120V/15A adapter plug, connect to a standard wall outlet for location flexibility.

¢ True all-process welding output with superior arc characteristics. With just a single multiprocess
power source, owners can select the best process for the application at hand, or to match the
operator’s skill. With microprocessor controls, inverters can sense changing arc conditions and
adjust the welding output in milliseconds, improving welding results.

¢ Advanced user interfaces. Some units offer smartphone-like LCD displays to show operating
instructions, the owner’s manual, a parts list and to switch between basic mode to simplify
operation or an advanced mode to access a full suite of professional-grade arc controls.

“The next generation of inverters make it easier for anyone to strike an arc, control the arc and end the
arc in ways that promote better weld quality and complete jobs faster,” says Dane Windsor, global
product manager for light industrial products at ESAB.

As an example, he cites a new function called Smart MIG that simplifies setup and monitors the
operator’s technique and continuously adapts to provide a stable arc and superior, repeatable welds.

“You can actually hear Smart MIG fine-tune the arc after a few seconds of welding. It dials in that



perfect ‘sizzling bacon’ sound that signifies proper MIG welding parameters,” Windsor says. “This
technology reduces downtime when switching between jobs, helps train new operators and can
improve consistency between welding stations.”

What Size Welder Should You Buy?

The old rule of thumb is that welding steel requires 1 amp of current for every 0.001 of metal thickness.
However, a better method is to select a welder based on two factors:

1. The current carrying capacity of the electrode you plan to use. The electrode selected needs to
match requirements for welding process, productivity goals, weld bead profile, metallurgy,
mechanical properties and acceptable heat input.

2. Required duty cycle. Duty cycle is the amount of time a welder may be operated at a given output
without exceeding the temperature limits of its components, and it is measured using a 10-
minute cycle.

For stick welding, an inverter with a 130-amp output can run a 1/8-inch diameter electrode, while an
inverter with a 180-amp output can run a 5/32-inch electrode.

A MIG welder using 120V input has a top output of about 140 amps and is optimized for 0.030-inch
wire. The same welder connected to 230V primary may now have a top output of 250 amps and can
run 0.035 and 0.045-inch wires for light- and medium-duty fabrication work. For production welding
with 0.035 and 0.045-inch wires, look for a unit with a 250-to-300-amp output at 40 percent duty cycle.

Read more: Managing Downtime: A Guide to Improving Shop Productivity During Manufacturing
Slowdowns

Plasma or Oxyfuel?

Among metalworkers, debating the use of the plasma cutters and oxygen/acetylene torches gets as
heated as Ford vs. Chevy.

The answer is that each process has its place. Plasma cutting takes ordinary shop air and turns it into a
concentrated, superheated jet of plasma gas that slices through any metal like a hot knife through
butter. Compared to oxyfuel, a manual plasma system:

e Cuts much faster on metals up to about 1 1/2 inches thick.

¢ Works well on steel, stainless or aluminum (oxyfuel only cuts steel).

¢ Works great on sheet metal because it minimizes distortion and the heat-affected zone. (Plasma
is outstanding for HVAC work and autobody repair).

e Makes it easy to use a template to trace shapes.

e Requires less skill than oxyfuel cutting and doesn’t involve hazardous gases.

¢ Can also be used for gouging to remove bad welds.

“Today’s leading plasma cutters use inverter technology, so they pack a lot of power per pound,” says
Kris Scherm, global manual plasma business & product director at ESAB. “Operators can easily carry
them to the job site, then get more work done with faster cutting speeds.”

As an example, Scherm cites the Thermal Dynamics Cutmaster 60i, a unit in the 60-amp category that
weighs less than 40 pounds.

Using 230V input power, it can cut and pierce 3/4-inch steel with good cut quality and speed, as well as
sever steel up to 11/2 inches with a rougher cut surface. The newest plasma cutter in the 40-amp
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category, the Cutmaster 40, offers 120V/230V primary power flexibility, weighs about 22 pounds and has
a rated cut capacity of 1/2 inch. These units also offer multiple handles for easier carrying and LED
displays that make setup easier.

While plasma cutting systems are hardened for field use, they still require electricity, so oxyfuel systems
offer an advantage when no outlets or generators are available. They also cost less to purchase, can cut
much thicker metal (an 8-inch capacity is common) and offer options for an extended reach of several
feet (common in scrap yards).

A combination torch outfit, such as the Victor Journeyman, offers attachments for cutting, heating and
welding. The heating attachment is especially popular for preheating weldments, which is required by
several welding codes. Lastly, premium torches are extremely durable, often being passed down
between generations.

“You can increase safety by choosing a torch with built-in check valves and flashback arrestors, or be
sure they are available as an option,” says Curt Rocha, global product and business director for gas
equipment at ESAB. Check valves prevent gas from flowing back up the hose, and flashback arrestors
extinguish a flashback at the torch before it can propagate into the supply line.

Read more: How Do | Avoid Costly Spindle Repairs? Increase Machine Uptime with These Three Steps

Smart Gas Control

Until the last decade, the basic design for gas regulators had changed little in a century. However,
seeing the opportunity to improve safety and the user experience, engineers have re-imagined regulator
design.

For example, the Victor EDGE 2.0 series features a radically different adjusting knob that incorporates
what is known as Shock Limitation and Absorption Mechanism technology. The SLAM mechanism
functions like the crumple zone in a car, permitting the knob to absorb the impact in the event of a
cylinder fall. The new regulator also incorporates a patented particle trap so the regulator could pass an
ASTM G-175 promoted ignition test.

Regulator appearance has changed, too, such as with large diameter delivery gauges that use a high-
contrast, color-coded gauge face. Operators can easily see and set delivery pressure from a distance, as
well as distinguish it from the cylinder pressure gauge, which is smaller and offset. Even from a
distance, operators can tell if they have sufficient cylinder contents and if delivery pressure is within
safe and acceptable ranges.

“To evaluate regulator performance, look at a flow data graph,” Rocha says. “A good-performing
regulator has a nearly flat line, meaning that it delivers set pressure across the entire range of flow
rates. A poor-performing regulator has a curve like an Acapulco cliff diver—it jumps out straight for a
short bit, then arcs rapidly down.”

He also notes that a good regulator delivers the set flow rates from extremely heavy flows, such as a
large cutting tip or multiflame heating attachment, to extremely small flows, such as a #0 welding tip,
which requires just 3 to 5 psig, or pounds per square inch gauge, of oxygen.


https://www.mscdirect.com/betterMRO/metalworking/how-do-i-avoid-costly-spindle-repairs-increase-machine-uptime-these-three-steps
https://www.mscdirect.com/browse/tn/Welding-Soldering/Welders-Welding-Equipment/Gas-Cylinder-Valves-Gauges-Holders-Regulators-Accessories/Welding-Regulators?navid=12100603

THERMAL

ESAB VICTOR DYNAMICS TWECO
g =

AN ESAB’ BRAND AN 3 D AN ESAB" BRAND

What tips can you share for selecting the best welding and cutting equipment? Share your thoughts in
the comments below.
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