OCTAL STEEL Technical Reference

AlISI 4130 Welding Reference

AISI 4130 welding is commonly discussed as a practical route for a heat-treatable Cr-Mo low-alloy steel, but welding
response depends on supplied condition, hardness, section thickness, preheat/interpass control, and filler selection.
The table below combines general alloy guidance and commonly cited TIG chromoly-tube welding guidance into one

technical-reference layout.

Base alloy carbon level

Preferred base-material
condition

Hardness threshold before
welding

Thin-wall tubing preheat

Heavier tubing / general
preheat

Typical TIG filler options

Typical TIG process notes

Effect of prior heat treatment

Post-weld treatment logic

Overall process reading

AISI 4130 typically contains about 0.28-0.33%
G

Welding guidance for 4130/4140 commonly
recommends the annealed or normalized
condition.

A general rule of thumb reported by welding
guidance is that material above about 25 HRC
becomes much more difficult to weld.

For chromoly tubing under about 0.120 in
wall, the normal 300-400 F preheat is often
not required, but the tube should be at least
about 70 F before welding.

For tubing above about 0.120 in wall,
published guidance commonly calls for about
300-400 F preheat. ESAB guidance for AlSI
4130 TIG work also lists 400-500 F
preheat/interpass.

Commonly cited TIG filler metals include
ER70S-2 and ER80S-D2.

ESAB guidance lists DCEN polarity, argon or
helium shielding, and 2% ceriated or
thoriated tungsten with tungsten diameters
around 1/16 in to 1/8 in depending on
thickness.

If the base material was heat treated before
welding, the weld cycle can locally alter the
desired property profile in the HAZ.

Published guidance varies by section and
service, but post-weld heat treatment or stress
relief may be required where final hardness,
residual stress, or service-critical properties
must be controlled. ESAB tube guidance also
notes a 1500-1600 F post-weld
heat-treatment reference for its procedure set.

4130 is weldable by common commercial
methods, but it is not a careless-process
material.

The relatively moderate carbon level is one reason
4130 is more weldable than many higher-carbon
alloy steels, though it still requires process control.

This is the most stable starting condition for
fabrication because through-hardened material
becomes more crack-sensitive and less forgiving
in the HAZ.

Once hardness rises much above this range, crack
sensitivity increases and the risk of poor weld
response becomes more serious.

This is specific to thinner tube work and should not
be treated as a universal rule for every section or
welded joint.

Preheat slows cooling, reduces quench severity in
the HAZ, and helps reduce hydrogen-related
cracking risk.

ER70S-2 is often chosen where ductility is
prioritized; ER80S-D2 is often used where
somewhat higher strength and closer Cr-Mo
matching are desired.

These are process-side reference values for
chromoly tube work rather than universal
mandatory settings for every 4130 weld.

Heat-treated 4130 should not be welded as though
its original mechanical state will remain unchanged
through the weld and cooling cycle.

PWHT should be tied to the actual welding
procedure, section thickness, and required final
condition, not assumed as a single universal step.

Joint prep, filler choice, heat input, preheat,
interpass control, and cooling practice all affect
final weld quality.

Source note: compiled from AZoM AISI 4130 datasheet for base alloy/heat-treatment context, Hobart Brothers filler and heat-treatment guidance for
4130/4140 welding condition and hardness guidance, Lincoln Electric and Harris Products Group guidance for thin-wall and heavier-tube preheat
practice, and ESAB TIG chromoly-tube guidance for filler, polarity, shielding gas, tungsten, and preheat/interpass reference values.
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