Oxyacetylene Welding
Task 1-Light Torch

Objective: Light, adjust, and shut down an oxyacetylene welding torch in compliance 
with safety standards.
	Evaluation Criteria                                                                                                Rating

Equipment and workplace safety                                                                          ______

Regulator pressure adjustments                                                                            ______

Purge procedure                                                                                                      ______

Flame start and adjustments                                                                                  ______

Shut down Procedure                                                                                              ______


Procedure
1. Check torch needle valves to make sure they are both turned off.
2. Check both regulator adjusting screws to make sure they are turned fully to the left to prevent sudden pressure from possibly damaging the regulators.

3. Open the acetylene cylinder slowly about half a turn.
	Caution: Never set the working pressure on an acetylene regulator gauge above 15 psi because pressure beyond that point could cause the gauge to explode.


4. Tighten the adjusting screw on the acetylene regulator by turning it to the right until the acetylene regulator indicates the recommended tip pressure.

5. Open the oxygen cylinder by slowly turning it to the left, open all the way.

6. Tighten the adjusting screw on the acetylene regulator by turning it to the right until the acetylene regulator indicates the recommended tip pressure.

7. Take the torch in your dominant hand and point the tip down and away from you as you take the spark lighter in your other hand.
8. Crack the acetylene needle valve on the torch.

	Note: Acetylene produces a black smoke when it burns, so make adjustments as quickly as possible.


9. Place the spark lighter about one inch below the torch tip, and squeeze it quickly and firmly to make it spark and light the acetylene.
10. Open the acetylene needle valve on the torch until a blue flame appears, and the carbon smoke diminishes.

11. Open the oxygen needle valve on the torch slowly to allow oxygen to mix with the acetylene.

12. Continue opening the oxygen needle valve until the mixture and pressure create a sharp inner cone of fire at the torch tip.

	Note: Proper adjustment creates a neutral flame and indicates a correct mixture of oxygen and acetylene.


13. Once you adjust the torch to a neutral flame, prepare to shut down equipment.

14. Turn off the flame by first closing the acetylene valve on the torch. This will extinguish the flame. Then close the oxygen valve on the torch.
15. Close the oxygen and acetylene cylinder valves.

16. Open the acetylene and oxygen valves on the torch to permit trapped gases to pass out of the regulators and the hoses.

17. Release the regulator adjusting screws by turning them to the left, until spring tension is released.

18. Place hoses and torch back on the welding rack and secure all equipment.

Oxyacetylene Welding

Task 2-Puddles 
Objective: Carrying a puddle without filler in the flat position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width                                                                                              ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures
Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral
2. Weld Without Filler Metal

Light torch and adjust to neutral flame.

· Always use neutral flame unless other wise noted.

Deposit stringer bead.

· Position torch with a 90° work angle and a 35°-40° travel angle, push.

· Hold end of inner cone 1/8” from puddle.
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· If weld bead is narrow and uneven, flame is too low and/or travel is too fast.

· If melt-thru occurs, travel is too slow and/or flame is too high.

· If flame pops or goes out, torch orifice is too large, it is dirty, it is held too close to workpiece, or it is held in one spot too long

· Finish weld bead should be flat and 3/8” wide.

	Inspect the weld, and then continue to practice


Oxyacetylene Welding

Task 3-Edge Weld

Objective: Weld an edge joint without filler in the flat position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld Workpiece

Position two plates to form an edge joint.

· The edges of the joint need good fit-up.
· Make small tack welds at each end of the joint.

Place workpiece on fire bricks in the flat position using pliers.
3. Weld Edge Joint

Deposit weld bead.

· Position the torch with a 90° work angle and a 35°-40° travel angle.
	Inspect the weld, and then continue to practice


Oxyacetylene Welding

Task 4-Outside Corner Weld

Objective: Weld an outside corner joint without filler in the flat position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld Workpiece

Position two plates to form a corner joint.
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· Position the workpieces at a 90° angle. Make sure the inner edges touch and line up evenly.

· Make small tack welds at each end of the joint.

Place workpiece on fire bricks in the flat position

3. Weld Corner Joint

Deposit weld bead.

· Position the torch with a 90° work angle and a 35°-40° travel angle.

· You can use circular or semicircular motion; slowly move the molten puddle across the joint. Do not use welding rod. Make sure the bead is formed by fusing equal amounts of metal from each workpiece into the molten pool.

· Weld appearance should have evenly spaced ripples.

· The penetration should show slightly along the inside of the joint.

· A quality weld should have a uniform bead, even penetration, complete fusion, and good surface ripple.

Hammer Test.

· Place on the anvil with weld bead up, hammer until flat on the anvil surface.
· Examine both the face and root of the weld for incomplete fusion or cracking
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Figure 16-5. Hammer test results. A—The weld joint is cracked at the
root and face. B—A good joint with no weld failure.




	Inspect the weld, and then continue to practice


Oxyacetylene Welding

Task 5-Beading

Objective: Lay beads with filler rod in the flat position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


3. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

4. Weld With Filler Metal

Deposit stringer bead.

· Position torch with a 90° work angle and a 35°-40° travel angle, push. Hold filler rod vertically at 35°-40° opposite the torch.
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· Dip filler rod into center of the weld puddle. When droplet draws off rod, withdraw rod ¼” from puddle. When drop spreads to bead width, repeat procedure.

· At the beginning of the weld, use a slight side-to-side motion to establish the puddle.

· Travel to produce 3/8” bead width, a slightly convex face.
	Inspect the weld, and then continue to practice


Unit 14
Oxyacetylene Welding

Task 5-Lap Weld
Objective: Weld a lap joint with filler in the horizontal position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld
Deposit stringer bead.
· Overlap two plates ½ the plate width to form a lap joint.
Make strong tack welds the length of each end, without filler metal.

Place workpiece on fire bricks.
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3. Deposit Weld Bead

Position torch with 45° work angle and a 40°-45° travel angle, push.
· Point the torch at the root of the joint.

Hold filler rod with no side angle at 45° in opposite direction from torch.

· Add filler rod half way up of plate edge to assure complete fill on top side and to prevent overfill on bottom.

· Be sure to melt out 1/8” of top plate to assure complete penetration.

· The finished weld bead face should be 3/8” wide, evenly rippled and penetrate into both plates.
	Inspect the weld, and then continue to practice


Unit 15

Oxyacetylene Welding

Task 6-Outside Corner Weld

Objective: Weld an outside corner joint with filler in the flat position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld Workpiece

Position two plates to form a corner joint.

[image: image7.jpg]



· Position the workpieces at a 90° angle. Make sure the inner edges touch and line up evenly.

· Make small tack welds at each end of the joint.

Place workpiece on fire bricks in the flat position

3. Weld Corner Joint

Deposit weld bead.

· Position the torch with a 90° work angle and a 35°-40° travel angle.

· You can use circular or semicircular motion; slowly move the molten puddle across the joint. Use 1/16” or 3/32” diameter mild steel welding rod.

· Weld appearance should have evenly spaced ripples.

· The penetration should show slightly along the inside of the joint.

· A quality weld should have a uniform bead, even penetration, complete fusion, and good surface ripple.

Hammer Test.
· Place on the anvil with weld bead up, hammer until flat on the anvil surface.
· Examine both the face and root of the weld for incomplete fusion or cracking
	Inspect the weld, and then continue to practice


Oxyacetylene Welding

Task 7-T-Joint Weld

Objective: Weld a T-joint with filler in the horizontal position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld Workpiece

Position two plates to form a T-joint.

· Position one piece flat on the fire bricks.
· Using pliers, hold the vertical piece in the center of the piece positioned on the bricks. Tack weld each end. The pieces are now set up in the horizontal position.
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· If the workpieces are not at the right angles to each other after making the tack welds, slightly bend the vertical piece until it is in correct alignment.

· Direct the flame at a 45° work angle and a 60° travel angle. Carefully form a molten pool in the corner of the joint.

· Add welding rod and begin welding using a forehand technique. Use a circular torch motion. Keep the tip of the flame approximately 1/8” away from the surface. Heating the vertical piece too much will cause undercutting. This can be overcome by keeping the weld pool moving and adding rod to the top of the molten pool. The welding rod will help draw heat away from the vertical piece.
· As you weld, add enough welding rod to produce a ¼” to 3/8” bead width with ¼” equal legs. Always keep the molten pool centered in the corner of the joint.

· Practice making fillet joint welds until you can consistently make uniform beads. Use both sides of the vertical workpiece, but allow the first bead to cool before welding the opposite side.

· Visually inspect the finished weld for equal legs, bead width, ripple pattern, and bead uniformity along the entire length of the weld.

	Inspect the weld, and then continue to practice


Oxyacetylene Welding

Task 8-Inside Corner Joint Weld

Objective: Weld an inside corner weld with filler in the vertical up position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld and Position Material
Position two plates to form an inside corner joint.
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Clamp workpiece in vertical position.

3. Weld Corner Joint
Deposit weld bead
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· Position torch with a 45° work angle and a 20° travel angle, push.

· Hold filler rod at 20° side angle and 20° from vertical.

· Keep filler rod at the top third of weld puddle to assure complete penetration.
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· Watch for 3/8” bead face width.

· Visually inspect the finished weld for equal legs, bead width, ripple pattern, and bead uniformity along the entire length of the weld.

	Inspect the weld, and then continue to practice


Task 9-Lap Joint
Objective: Weld a lap weld with filler in the vertical up position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld and Position Material

Position two plates to form a lap joint.
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Clamp workpiece in vertical position.

3. Weld Lap Joint
Deposit weld bead
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· Position torch with a 60° work angle and a 30° travel angle, push. Aim the torch at the root of the joint
· Hold filler rod at 30° from vertical with a 45° side angle.

· The finished weld bead face should be flat to slightly convex and 3/8” wide.

· If too much of the top plate is melted, weld puddle will become crescent-shaped; center of weld puddle will be too cold to form good bead.

Weld opposite side of joint, using same welding procedure.
	Inspect the weld, and then continue to practice


Task 10-Butt Joint
Objective: Weld a butt weld with filler in the flat position.

	Evaluation Criteria                                                                                                Rating

Uniform Bead Width and Height                                                                          ______

Bead Appearance (free of voids and high spots)                                                  ______

Bead Size                                                                                                                  ______

Edges of Bead (good fusion, no overlap or under cut)                                         ______


1. Set Gas Pressures

Oxygen Setting: 3-5 psi

Acetylene Setting: 3-5 psi

Flame: Neutral

2. Tack Weld and Position Material

Position two plates to form a butt joint.

· Use a 1/8” spacer wire to space plates with a 1/8” root opening.
· Deposit a 3/8”-1/2” tack weld at one end of the workpiece.
· Realign the joint for a 1/8” root opening after the tack weld.
· Deposit the second 3/8”-1/2” tack weld at the opposite end of the joint.

Place workpiece on fire bricks.
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3. Weld Lap Joint
Deposit weld bead

· Position torch with a 90° work angle and a 35°-40° travel angle, push.

· Hold filler rod at 35°-40° from vertical with no side angle.

· Preheat plates and form a keyhole 1/8” behind the crater of the tack weld.

· Move torch evenly along, adding filler metal to the leading edge of the weld puddle.

· Be sure the torch centers over the square groove.

Prior to fusing into the tack weld, move the torch in a circular motion to improve tie in.

· After the edges of the tack weld and plates have been sufficiently melted to form a small hole, and filler metal until the proper bead size is attained.

The weld face should be 1/16” wider than the groove and should be flat.

· Weld should completely fuse into sides of joint and completely penetrate to form a root reinforcement of 1/16”.
	Inspect the weld, and then continue to practice


