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What size wire is needed for the welding
machine s power distribution box

Overview
Figure 5: Selecting the Proper Size Welding Cable Figure 5 is an example of a chart
for selecting the proper welding cable size.

Key Takeaways
The appropriate wire size depends on the welder's maximum input current, voltage,
duty cycle, and distance, with common 240V, 50A welders typically requiring 6 AWG
copper wire.Determining Wire Size
• Check the Welder Nameplate Identify the maximum input current (not the welding
output current) and the required voltage from the machine's nameplate. For multi-
voltage welders, use the lower voltage rating, as it draws the highest current .

• Consider Duty Cycle Multiply the maximum input current by the duty cycle factor to
determine the actual electrical load. This ensures the wire can handle intermittent
high-current operation without overheating .

• Select Wire Gauge (AWG) Use the American Wire Gauge system: lower numbers
indicate thicker wires. For example:
• 40A circuit → 8 AWG copper

• 50A circuit → 6 AWG copper

• 60A circuit → 4 AWG copper (for longer runs or higher loads) Copper is preferred for
its superior conductivity and reliability .
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• Account for Voltage Drop If the distance from the panel to the welder exceeds
50–75 feet, increase the wire size by one gauge to maintain voltage efficiency and
prevent arc instability .

• Insulation Type Use high-temperature rated conductors such as THHN or THWN-2,
suitable for high-amperage welding circuits .
Circuit Protection and Receptacle
• Circuit Breaker: Sized to protect the wire, not the welder. For welders with high
inrush currents, breakers can be oversized up to 200% of the welder's input current,
provided the wire and plug ratings are not exceeded .

• Receptacle: Must match the voltage and amperage of the circuit. For 240V, 50A
welders, a NEMA 6-50R receptacle is standard .
Practical Example

For a 240V welder with a 50A maximum input current, located 60 feet from the panel:

• Base wire size: 6 AWG copper

• Adjusted for distance: 4 AWG copper to reduce voltage drop

• Breaker: 50–100A depending on NEC Article 630 and inrush allowance

• Receptacle: NEMA 6-50R
Summary

The correct wire size is determined by maximum input current, duty cycle, distance,
and voltage drop, with copper conductors and high-temperature insulation
recommended. Always coordinate wire, breaker, and receptacle ratings to ensure
safe, efficient, and code-compliant operation .

Article Content

Welding Cable Size Guide — Power Leads vs MIG Wire

Size calculations use the combined length of the electrode lead and the work lead —
current loops from the machine, through both

Workshop Wiring: Circuits for Power Tools and Welders

Standard 120V circuits use NM-B cable with 12/2 cable (hot, neutral, ground). For
conduit runs, pull individual 12 AWG THHN

Selecting the Proper Size Welding Cables

Figure 5: Selecting the Proper Size Welding Cable Figure 5 is an example of a chart
for selecting the proper welding cable size.
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Welding Cable Guide

Ampacity The ampacity, or amperage capacity, is the maximum amount of electrical
current that the welding cable can conduct

Contact Us

Continue your research online:

Website: https://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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