Understanding Groove Weld Positions: 1G, 2G, 3G, 4G, 5G, and 6G

Welding is a crucial fabrication process used in various industries, including
construction, manufacturing, and shipbuilding. One important aspect of welding is the
position in which the weld is performed, referred to as groove weld positions.
Understanding these positions is essential for welders to carry out effective and safe
welding practices. Each groove weld position presents unique challenges and requires
different techniques to ensure sound joints. Here’s a detailed overview of the six
standard groove weld positions: 1G, 2G, 3G, 4G, 5G, and 6G.

1G Position (Flat Groove) Pipe or Plate

o Description: The 1G position refers to a flat groove position where the workpiece
is placed horizontally. The face of the weld is flat, and the weld is executed from
the top side down.

e Applications: Commonly used in structural welding, pipelines, and various
manufacturing processes. Many automotive and heavy equipment fabrications
are also welded in this position due to the ease and speed of welding.

« Advantages: The flat position is advantageous because it allows for easier
control of the welding arc and molten metal. It also allows for higher deposition
rates.

o Challenges: While the 1G position is the easiest for new welders, it requires
consistent practice to maintain the correct speed and bead appearance.

2G Position (Horizontal Groove) Pipe or Plate

o Description: In the 2G position, the workpiece is oriented horizontally, and the
weld is made on the groove's face. The welder works from a vertical orientation,
and the weld is applied horizontally along the joint.

o Applications: This position is often used in the fabrication of pipelines and in
situations where horizontal welds are necessary, such as in tanks and structural
supports.

o Advantages: Allows for effective control of the weld pool, making it easier to
create a uniform bead compared to more challenging vertical positions.

o Challenges: It requires more skill than the 1G position due to gravity affecting the
weld pool. Welders must maintain the right angle and travel speed to prevent
issues like slag inclusion.

3G Position (Vertical Groove) Plate Only
« Description: The 3G position is vertical, where the workpieces are positioned

vertically, and the weld is still applied in the groove. The welder essentially
stands in front of the joint and applies the weld up or down the vertical plane.



Applications: Often used in construction, particularly in buildings and bridges
where vertical connections are common.

Advantages: Teaches welders essential skills when working on vertical surfaces,
which many constructions require.

Challenges: The vertical position increases the difficulty level, as gravity works
against the molten metal. It requires well-practiced techniques to create a
properly fused joint without excess dripping, sagging, or deformation.

4G Position (Overhead Groove) Plate Only

Description: In the 4G position, the workpiece is horizontal, and the welder works
from beneath the joint. The weld is applied on the underside of the joint.
Applications: Overhead welding is common in situations where structures are
already in place or when welds need to be made on top of existing components.
Advantages: Performing overhead welds enhances a welder's overall skills and
enables those welders to work in any position effectively.

Challenges: The weld pool can drip or sag, posing a greater challenge for molten
metal control. Welders must use specific techniques to manipulate the arc and
travel speed to maintain a firm bead.

5G Position (Horizontal Pipe) Pipe Only

Description: The 5G position is when the workpiece is fixed in the vertical
position and the pipe orientation is in the horizontal position.

Applications: This position is the most common pipe weld position.

Advantages: Provides practical experience for welders that will be working with
piping systems.

Challenges: Requires a balance of skills from the overhead and vertical positions,
as the welder must control the arc and puddle effectively while working around
the pipe from bottom to top.

6G Position (45-degree angled pipe) Pipe Only

Description: The 6G position involves welding a pipe fixed at an angle of 45
degrees.

Applications: Predominantly used in pipelines, especially in the oil and gas
industry, as well as in other industrial applications involving pipes.

Advantages: This is the most common weld test position. Mastering 6G position
is a critical skill for gaining employment as a pipe or tube welder.

Challenges: The 6G position will be easy on the welders dominant side, the weak
side is far more challenging.



F stands for Fillet and G stands for groove, very few people refer to a horizontal fillet weld as 2F... typically a
horizontal fillet weld will be referred to as 2G, over head 4G etc
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