SELECTING A MIG WIRE TO BOOST YOUR BOTTOM LINE
Offshore competition, the increased cost of raw materials, higher energy rates and elevated
transportation costs…these are just a few of the issues today which are forcing manufacturers to take a
hard look at ways to reduce costs and ultimately improve the bottom line.
Because welding can be a significant fabrication activity for many companies, it is usually one of the first
manufacturing processes to receive careful scrutiny when cost cutting is the goal. Unfortunately, many
manufacturers think that switching to a lower cost MIG wire will be the silver bullet to boost the balance
sheet. In reality, an inferior MIG wire could translate into additional dollars spent in pre- and post-weld
operations such as cutting, forming, surface and joint preparation, pre-heating, cleaning, tacking,
grinding and painting.
In fact, when examining the total cost of welding, the cost of the wire is often as low as as approximately
four percent of actual welding costs, while the bulk of costs are overhead and labor. So, saving a penny
on the price of the wire in the end may actually cost a company much more in productivity-robbing
activities that otherwise could be avoided.
Selecting a quality MIG wire is critical. It can be more forgiving and produce a sound weld even under less
than perfect conditions. Take, for instance, a plate with surface contaminants. The right MIG wire for that
application may make some pre-welding operations obsolete. And, as more companies move to robotics,
a quality MIG wire will provide accuracy in wire placement and consistency in the weld, making rework
less of an issue.
COMMON MISTAKES IN CHOOSING MIG WIRE AND HOW TO AVOID THEM
The most common types of MIG wire for welding mild steel are ER70S-3 and ER70S-6. These wires are
designed to meet minimum tensile strength requirements of 70,000 psi. But which one is best for a
particular application?
ER70S-3 is typically used on clean, oil-free and rust-free base material. It is also the best choice for
avoiding silicon islands, which can sometimes form on the top of the weld, giving it a “glassy” look. Paint
applied over a silicon island may later flake off. In addition, with multiple pass welding, a silicon island
may be detected on an x-ray as a slag inclusion. Such defects may require costly rework.
Choose an ER70S-6 wire for welding on plate that has mill scale or surface contaminants, since this wire
incorporates the proper deoxidizer to combat these issues. A deoxidizer absorbs oxygen so that it
vaporizes into the arc or forms as scale oxides. ER70S-6 is also better for creating a smooth transition
from the weld to the base metal, also known as wash-in or tie-in. Better wash-in may be a requirement in
applications subject to fatigue. ER70S-6 wire can provide better wetting at the weld toe when compared
to an ER70S-3 wire.
BEYOND MILD STEEL
HSLA (high strength low alloy) steels are becoming increasingly popular for fabrication in many
industries. In addition, AHSS (advanced high strength steel) is gaining momentum in the automotive
industry where weight reduction becomes a priority.
However, studies have shown that the increase of base metal strength in AHSS makes the weldment
strength more susceptible to weld defects. Defects and discontinuities in the weld and heat affected zone
previously tolerable in low carbon steel applications can result in rejections in AHSS welded structures. It
is essential to select premium welding consumables and to optimize welding procedures together with a
quality assurance program to weld AHSS.

It is especially important to with HSLA (high strength low alloy) and AHSS (advanced high strength steel)
welding to pay careful attention to electrode matching, depending on specific application requirements
and conditions. These applications typically are less forgiving to weld defects.
“Matching” weld metal has minimum specified yield and tensile strengths equal to or higher than the
minimum specified strength properties of the base metal. In the case of the overmatching weld metal,
however, the base metal is the controlling variable. For this situation, it is important to check the capacity
of the base metal to ensure that the connection has the required strength. Always consult with your
designer, weld engineer and electrode supplier before making a final selection.
THE EFFECT OF WIRE DIAMETER
Consistent wire diameter is critical to ensure proper current passage from the contact tip to the wire.
Undersized wire causes arcing between the wire and the inside diameter of the tip, which erodes the I.D.
of the tip and eventually fuses the tip to the wire. Oversized wire causes excessive feeding force, tip
blockage, wire slippage and downtime.
During wire manufacturing, care must be taken to avoid abrupt diameter and cast changes where wire
ends are joined together by butt welds. These manufacturing butt weld locations within your wire spool or
reel can often cause significant variation in the wire diameter or cast on lesser quality MIG wires. Wire
diameter variation over time, even within the AWS specification range, can also affect weld deposition by
as much as eight percent. One way to manufacturers can ensure wire diameter consistency and increase
your weld quality is to inspect 100% of the wire using laser micrometer inspection methods.
THE IMPORTANCE OF CHEMICAL COMPOSITION
Be sure to select a wire with consistent chemical composition. Why Consistent chemical composition
results in more consistent performance. Consistent performance will result in greater, more stable quality
control. Your operators and weld engineers will more likely be able to set and forget their procedures,
rather than re-adjusting to accommodate wire with wildly fluctuating chemical composition.
Here's something to consider: There are two methods of alloy analysis and control recognized by AWS
A5.01. The first, and most common, uses lot control by heat number. A typical heat certification relies on a
small sample taken from a heat of molten steel. The resulting heat certification indicates that the chemical
composition of the heat of steel is within AWS specifications for its intended use. The problem is that this
small mill test sample represents the chemical composition of a huge quantity – often 250,000 lbs. – of
molten steel.
Also, during the continuous casting of steel, segregation of elements occurs in the ladle from bottom to
top as the heat is being cast. Typically, the end of the heat (top of the ladle) will contain steel that has an
accumulation of residuals and elements that are not indicative of the rest of the heat. Because a heat
certification is an average of the start, middle and end of the heat, there is some probability that material in
the heat may contain steel that does not meet AWS requirements. In addition, as different orders are
melted at the mill, materials with different chemical compositions can get mixed together. This transition
material can alter – sometimes significantly – the nature of the steel.
The second method of alloy analysis and control is by controlled chemical composition. In this scenario,
every coil of incoming rod (typically 2,500 to 4,500 pounds of raw steel wire) is tested twice by the
electrode manufacturer for chemical composition before being put into production. In this way, the
properties in specific coils of steel are matched with qualities that are desirable in specific electrodes and
the steel is put into electrode production accordingly. When compared with the heat certification method,
this method carries the capacity to allow for additional consistency in chemical composition.

It is also important to note that while AWS provides chemical composition requirements for the finished
product, there is no system of monitoring or policing compliance. For some applications, meeting the
requirements of the industry for which the application is being produced may be more important than
conforming to AWS standards. These industry standards include American Bureau of Shipping (ABS),
U.S. Military Requirements (MIL), Lloyds, Bureau Veritas and American Society of Mechanical
Engineers (ASME).
PACKAGING: MORE IMPORTANT THAN YOU MIGHT THINK.
With the breadth of packaging options on the market today, selecting the right packaging for MIG wire is
an important cost consideration. For example, bulk packaging of 250 pounds and up in drums, reels or
boxes can offer many cost advantages. Typically, because there is less handling by the electrode
manufacturer, these packages are offered at a lower price per pound.
Especially desirable in robotic applications or heavy-duty semi-automatic fabrication shops, bulk
packages make it possible to reduce the number of wire package changeovers per shift or per week. On
the other hand, bulk packages can mean increased inventory costs and lost floor space for some shops.
Here's one rough rule of thumb: Some in the industry feel the best price to inventory cost relationship is
achieved when the package is depleted and replaced approximately every 30-45 days.
Also, look at shop conditions when considering packaging options. While one company may see cost
advantages by purchasing a bulk reel, another manufacturer with dusty and humid shop conditions
and/or floor space constraints might be motivated to choose a box or drum which offers full enclosure. In
addition, remember that exposed wire is electrically hot when welding. For safety reasons, some shops
may prefer enclosed packaging. And while a open reel may be less expensive than a drum or box
package, the moving parts of a dereeler can pose a safety hazard. Plus, the dereeler will require ongoing
maintenance and upkeep – other cost factors to consider.
The cost of disposal is another issue for manufacturers. To save even more, choose a fully recyclable
cardboard box that can be crushed down and shredded instead of a wooden reel or metal-rimmed drum.
Also, the use of recyclable boxes will aid a company's compliance in regards to ISO 14001, the latest
supplier yardstick in the automotive and other industries.
Items such as lifting straps make it easier for operators to handle the packaging. Also, a wood pallet under
the packaging allows for convenient moving via forklift. In contrast, integral paper pallets can be more
easily damaged by a forklift. Lastly, select packaging which suits the plant layout. For instance, if some of
the welding stations are located on a mezzanine level, it may be more difficult to lift and use some
package types into these tight spaces.
SWITCHING TO MIG
Up to this point we have been discussing how to get the most from MIG wire. But what if a manufacturer is
currently using a stick electrode, cored wire, submerged arc or spot resistance welding? Can a switch to
MIG provide benefit in these types of application?
From automotive parts to fabricated structures, shipbuilding, metal buildings and sheet metal
applications, all have often reaped benefits from the switch to MIG wire. Advantages include slag free
welding with less clean up, even in multiple pass operations. In addition, MIG requires lower operator
skills levels than stick or TIG.
Using two MIG wires, called the Tandem MIG process, provides lower heat input than submerged arc as
well as lower distortion. It is also very versatile and can be used on a wide range of materials from high
strength/low alloy metals to advanced high strength steels (AHSS).

Depending on equipment and procedures, MIG has the potential for all-position welding, meaning less
fixturing, or positioner, costs. It also has a lower heat input, with the exception of MIG in the spray arc weld
mode, for less distortion and burnthough in the finished weld. Other advantages include high electrode
efficiency of 97 to 98 percent. In comparison, SMAW offers an efficiency of only 60 to 70 percent because
of factors such as spatter, slag coating burn off and stub loss.
Also, solid MIG wire typically has better wire placement than cored wire. Wire placement is the ability of
the wire to exit the contact tip in the same location every time for accurate weld placement. This can be an
important consideration, especially in automated applications. When comparing MIG wire placement in
the joint, look for wire with a consistent cast as a further aid to accurate wire placement.
CONCLUSION
When looking to reduce overall welding costs, look beyond the price of the wire. Saving a couple of
pennies in the short-run, may cost you hundreds of Rupees in lost productivity in the long run. Be sure to
choose the right wire for a particular application, ensure its chemical composition, and purchase the best
packaging option for the plant where it will be utilized. MIG wire quality matters in your overall cost
structure.

