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In the contemporary landscape of industrial fabrication, the pursuit of efficiency, structural integrity, and operator 

safety has driven the evolution of welding consumables. Among the most significant advancements is the 

development of metal-cored wires, a category that bridges the gap between traditional solid wires (GMAW) and flux-

cored wires (FCAW). Specifically, the Kobelco MX-A70C6LFstands out as a specialized consumable engineered

to meet the rigorous demands of mild steel and 420MPa yield strength steel fabrication. This technical analysis

explores the metallurgical properties, operational advantages, and strategic implementation of MX-A70C6LF within

the framework of AWS A5.18 E70C-6M standards.

The Emergence of Metal-Cored Arc Welding (MCAW)

Metal-cored arc welding (MCAW) utilizes a composite tubular electrode consisting of a metal sheath filled with a 

core of metallic powders, alloying elements, and deoxidizers. Unlike flux-cored wires (FCAW), metal-cored wires do 

not contain significant amounts of slag-forming ingredients. This fundamental difference results in a deposition 

process that is highly efficient, often exceeding 95% recovery. The MX-A70C6LFrepresents the pinnacle of this

technology, specifically optimized for flat and horizontal positions where high deposition rates are critical for project

timelines.

The Role of Kobelco’s PDC in Consumable Innovation

Kobelco's Product Development Center (PDC) has played a pivotal role in refining the FAMILIARC™ line. The 

development of the MX-A70C6LF was focused on addressing two primary challenges in heavy industry: reducing 

environmental impact through lower fume emissions and minimizing post-weld cleanup by reducing silicate islands 

and spatter. These innovations are not merely aesthetic; they directly correlate to the Total Cost of Weldingby

reducing labor hours associated with grinding and workspace ventilation maintenance.

Detailed Classification and Technical Specifications

The MX-A70C6LF is classified under AWS A5.18 E70C-6M H4. To understand its performance, one must

deconstruct this nomenclature according to the American Welding Society (AWS) standards:

•  E: Indicates an electrode.

•  70: Denotes a minimum tensile strength of 70,000 psi (approx. 480 MPa).

•  C: Signifies a composite or metal-cored wire.

•  6: Indicates specific chemical composition and impact requirements (high manganese and silicon for 

improved deoxidation and notch toughness).

•  M: Designates that the wire is designed for use with mixed shielding gas (typically Argon-CO2 blends).

•  H4: A strict diffusible hydrogen designator, indicating less than 4ml of hydrogen per 100g of deposited weld 

metal, which is crucial for preventing cold cracking.

Chemical Composition and Metallurgical Integrity



The chemical profile of MX-A70C6LF is precision-engineered to ensure consistent mechanical properties across

various heat inputs. Based on technical data, the typical deposit chemistry (using mixed gas) includes:



Element Typical Weight % Function in the Weld Pool

Carbon (C) 0.03 - 0.05 Provides strength while maintaining 
ductility and weldability.

Manganese (Mn) 1.50 - 1.75 Acts as a deoxidizer and increases 
tensile strength and hardness.

Silicon (Si) 0.60 - 0.90 Primary deoxidizer; improves bead 
wetting and fluidity.

Phosphorus (P) &lt; 0.015 Kept low to prevent hot shortness and 
cracking.

Sulfur (S) &lt; 0.015 Kept low to improve ductility and 
impact toughness.

Mechanical Properties

Mechanical performance is the benchmark for structural acceptance, particularly in seismic-prone regions. The MX-

A70C6LF is engineered for 420MPa class steels, providing the following typical mechanical values:

•  Yield Strength: "e 420 MPa (61 ksi)

•  Tensile Strength: 480 - 620 MPa (70 - 90 ksi)

•  Elongation: "e 22%

•  Impact Toughness (Charpy V-Notch): Typically exceeding 27J at -20°C (-20°F).

Comparative Analysis: Metal-Cored vs. Solid Wire

For procurement managers and lead engineers, the choice between ER70S-6 (Solid Wire) and MX-A70C6LF 

(Metal-Cored)often comes down to deposition efficiency and arc characteristics. The following table illustrates the

operational differences:



Feature ER70S-6 (Solid Wire) MX-A70C6LF (Metal-Cored)

Deposition Rate Moderate High (10-30% higher than solid wire)

Arc Type Global/Short-Circuit Spray Transfer (Very Stable)

Spatter Level Moderate to High Extremely Low (Low-Fume 
Technology)

Joint Fit-up Tolerance Low High (Better bridge-ability)

Post-Weld Cleaning Requires grinding of silicates Minimal (Reduced Silicate Islands)

Shielding Gas 100% CO2 or Ar/CO2 75-95% Argon / Bal. CO2

Advanced Operational Mechanics: The "LF" (Low Fume) Advantage

The "LF" suffix in MX-A70C6LF denotes Low Fumetechnology. In welding, fumes are generated primarily from the

vaporization of the electrode and the base metal within the high-temperature arc plasma. Kobelco has optimized

the core composition to stabilize the metal transfer mode, transitioning into a fine spray transfer even at lower

current densities. This stability reduces the amount of metal that is vaporized into the atmosphere.

Environmental and Safety Impact

By reducing fume emission rates by up to 20-30% compared to conventional metal-cored wires, the MX-A70C6LF

assists facilities in complying with increasingly stringent OSHA and international air quality standards. Furthermore,

the reduction in spatter generation means fewer airborne particles, contributing to a cleaner work environment and

reducing the risk of welder respiratory issues.

Managing Silicate Islands

One of the persistent challenges with high-silicon wires like the E70C-6 class is the formation of silicate islands on 

the weld surface. These glass-like deposits must be removed before painting or galvanizing to ensure coating 

adhesion. The MX-A70C6LF is formulated to produce smaller, more easily detached silicates, or in some cases, to 

direct them to the toes of the weld where they are less intrusive. This significantly reduces the Man-Hours per Unit 

of Weld.

Practical Implementation and Field Guide

Successful integration of MX-A70C6LF into a production environment requires attention to specific parameters and

equipment setups. As a metal-cored wire, it operates best under Direct Current Electrode Positive (DCEP)

conditions.

Optimizing Shielding Gas Selection

While the AWS classification allows for various mixed gases, the performance of MX-A70C6LF is optimized with 

75% to 95% Argon balanced with CO2. A common industry standard is an 80/20 or 90/10 Argon/CO2 blend. High

Argon content facilitates the spray transfer mode, ensuring a smooth, stable arc with deep penetration. Using 100%

CO2 is generally not recommended for this specific wire as it increases spatter and destabilizes the metal transfer,

negating the "Low Fume" benefits.



Recommended Welding Parameters

The following parameters are provided as a starting point for 0.045” (1.2mm) diameter wire:

1.  Voltage: 24V - 32V

2.  Wire Feed Speed: 300 - 600 inches per minute (IPM)

3.  Current (Amperage): 200A - 350A

4.  Contact Tip to Work Distance (CTWD): 5/8” - 1” (15-25mm)

5.  Travel Speed: High travel speeds are recommended to take advantage of the high deposition rate and avoid 

an oversized weld pool.

Case Study: Seismic Applications and Structural Steel

In structural engineering, especially for buildings in seismic zones (Category D, E, or F), the weld metal must 

exhibit not only strength but also exceptional ductility and toughness. The FAMILIARC™ MX-A70C6LFhas been

extensively tested for these applications.

The Importance of Notch Toughness

During a seismic event, structural joints are subjected to rapid, cyclic loading. If the weld metal is brittle, it can lead 

to catastrophic fracture. The MX-A70C6LF’s ability to maintain high impact values at -20°F (-29°C) ensures that the 

weld can absorb energy without failing. This makes it an ideal candidate for Demand Critical Welds in Special

Moment Frames (SMF) and Braced Frames.

Hydrogen Control

Cold cracking (Hydrogen-Induced Cracking) is a major concern in thick structural sections. By adhering to the H4

status, MX-A70C6LF provides an extra layer of security. When stored correctly in a dry environment, the wire

introduces minimal hydrogen into the weld pool, often eliminating the need for high preheat temperatures on

moderate thickness steels, thereby further increasing productivity.

Troubleshooting Common Operational Challenges

Even with high-performance consumables like MX-A70C6LF, operators may encounter issues due to improper

setup or environmental factors.

1. Porosity and Gas Shielding Issues

Because metal-cored wires are sensitive to gas coverage, porosity can occur if there are drafts in the shop or if the

gas flow rate is incorrect. Ensure a flow rate of 35-50 cubic feet per hour (CFH). Check for leaks in the gas line and

ensure the nozzle is clean of any accumulated spatter.

2. Lack of Fusion (Cold Lapping)

Metal-cored wires produce a wide, shallow penetration profile compared to solid wire. If the voltage is too low for

the wire feed speed, the weld metal may "roll over" at the toes without fusing to the base metal. To solve this,

increase the voltage or adjust the torch angle to ensure the arc is directed at the leading edge of the puddle.

3. Burn-Through on Thin Materials

Due to the high energy of the spray transfer, MX-A70C6LF is primarily intended for materials 1/4” (6mm) and

thicker. If used on thinner gauges, the operator must increase travel speed or utilize a pulsed-power source to

control heat input.



The Future of Welding Productivity

The transition from traditional consumables to advanced metal-cored wires like the MX-A70C6LFrepresents a

strategic shift in manufacturing philosophy. By focusing on the reduction of secondary operations (grinding,

cleaning) and the optimization of primary deposition, fabricators can achieve a significantly lower cost-per-foot of

weld. Furthermore, as global regulations continue to prioritize welder health, the adoption of "Low Fume"

technology will move from a preference to a requirement.

In summary, the Kobelco MX-A70C6LF is more than just a welding wire; it is a sophisticated engineering tool

designed for the rigors of modern construction. Its balance of metallurgical toughness, operator-friendly arc

characteristics, and environmental considerations makes it a benchmark for the E70C-6M classification. For

engineers and fabricators looking to maximize throughput without compromising on seismic safety or structural

integrity, the MX-A70C6LF offers a proven, high-performance solution that addresses the complex variables of

today's industrial welding environment.
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