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Module 3 – Thermal Processes
Unit 13 – MMA Butt Weld – Flat Position
Duration – 7 Hours

Learning Outcome:
By the end of this unit each apprentice will be able to:
· Read and interpret drawing and weld symbol
· Operate and adjust welding power source

· Select suitable electrode

· Tack weld plates to form butt joint

· Complete butt weld in the flat position

Key Learning Points:

	Rk D
	Weld symbol.

	Rk Sk
	Welding technique - electrode angle, electrode manipulation.

	Rk Sk
	Joint set-up.

	Rk Sk
	Pick-up technique.

	Sk Rk
	Weld penetration.

	H Rk
	Safety – ventilation, fume extraction.

	Rk
	Weld testing – bend test, macro-etch test.

	Rk H
	Hazards associated with repairing containers.


Training Resources:

· MMA power source
· Figure 1
· Safety clothing and equipment

· 3 mm mild steel plate

· MMA video

Key Learning Points Code:
M = Maths
           D= Drawing     RK = Related Knowledge Sc = Science

P = Personal Skills
Sk = Skill
   H = Hazards
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Figure 1 - M.M.A. Welding - Butt Joint
Welding Thin Sheet XE "Welding Thin Sheet" 
Sheet Metal Work – Mild Steel Less than 3.2 mm (10 Gauge) Thick XE "Welding Thin Sheet:Sheet Metal Work – Mild Steel Less than 3.2 mm (10 Gauge) Thick" 
Welding of sheet metal requires more practice to attain proficiency than is the case with welding plate 3.2 mm (10 gauge) or thicker. Once having acquired the knack, however, it is possible to weld sheet down to 1.0 mm (20 gauge). The ability to select exactly the right current is a big help and a current regulator giving stepless adjustment of current between 10 and 150 amperes is recommended.

The welding of material thinner than 3.2 mm (10 gauge) is all single-run work and often of a type calling for a neat smooth finish.

Thin metal usually distorts when welding. This may be reduced by a cooling jig made of a material such as copper which serves to hold the job in position and also to conduct away the heat.

There are two methods of welding sheet metal; one is to use an electrode of similar size to the sheet thickness and the other is to use a larger electrode but employing a fast speed of travel.
	Small size of electrode

	sheet thickness
	electrode size
mm
	Current

amps
	approx. run length
	approx. time per foot (min)

	mm
	gauge
	
	
	mm
	in
	

	3.2
	10 A
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   3.25

   4.0
	120
	330-380
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13-15

18-24
	2.0

	
	
	
	160
	450-600
	
	

	3.2
	10 B
	3.25
	110
	200-250
	8-10
	2.25

	2.5
	12
	3.25
	110
	250-300
	10-12
	1.55

	2.0
	14
	2.5
	80
	180-200
	7-8
	2.0

	1.6
	16
	2.0
	60
	150-180
	6-7
	2.0

	1.25
	18
	1.6
	35
	100-120
	4-5
	1.75

	1.0
	20
	1.6
	30
	120-150
	5-6
	1.75

	A-No gap. One run each side. B-1.6 mm (1/18) gap.)


Table 1 - Welding Data for Butt Welds in Sheet Metal
“Small Size of Electrode”
The angle of inclination of the electrode to the work should be approximately 70° for butt and corner joints and 45° for fillet joints. When welding horizontal-vertical fillets the electrode should also be inclined sideways at 60° to the vertical plate.
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When welding different thicknesses, direct the electrode more towards the thicker component as illustrated.
	Large size of electrode

	Sheet thickness
	Size of electrode
mm
	Current 

amps
	Approx. run length
	Approx. time per foot (min)

	mm
	in
	
	
	mm
	in
	

	3.2
	10
	5.0
	200
	600-750
	24-30
	1.0

	2.5
	12
	4.0
	170
	600-750
	24-30
	1.0

	2.0
	14
	3.25
	120
	500-600
	20-24
	1.0

	1.6
	16
	2.5
	80
	380-450
	15-18
	1.0

	1.25
	18
	2.5
	70
	450-500
	18-20
	1.0

	1.0
	20
	2.0
	60
	250-450
	12-18
	1.0


Table 2 - Welding Data for Butt Welds in Sheet Metal

“Large Size of Electrode”

The other method using much larger electrodes employs the touch-welding technique. The speed of travel is very rapid, runs up to 910 mm (36 in) being made with one electrode. A cooling jig should be used in this method. It is essential that the edges of the sheets should be a good fit against each other and against the jig.
When welding sheet metal whether the job is jigged or not all joints on sheets less than 3.2 mm (10 gauge) thick should be set up without a gap. Tack welds are required to hold the edges in place if a jig is not used; it may be necessary to place these as close as 7.5 mm (3 in) pitch to avoid distortion.
Welding downwards on a 10° slope will check the tendency for the arc to burn through the sheet and will improve the finish of the weld. No attempt should be made to weave the electrode.
Workshop Testing of Welds XE "Workshop Testing of Welds" 
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Bend Test XE "Workshop Testing of Welds:Bend Test" 
Ideally, the test-piece should be machined on both sides and polished in the direction of its length. The polishing should be done carefully and all machine marks removed, because the slightest scratch or tool mark could result in a crack affecting the results of the test.
It is usual to bend the test-piece over a former of diameter twice the thickness of the plate, through an angle of 180°. Bending the test-piece through an angle of 180°, i.e. until both ends are practically parallel to each other, does away with the need of measuring the angle, because, after approximately 110°, only the parent metal stretches. If lower angles are used (e.g. 90-120°) it will require accurate measurement of the angle, which can be difficult.
Casual bending of the test-piece in a vice can lead to either excessive or insufficient bending of the weld, as no control can be made over the radius of the bend. Uniformity of test made in this way is impossible to achieve.
Macroetch Examination XE "Workshop Testing of Welds:Macroetch Examination" 
To prepare a specimen for examination it is necessary to initially file off any deep scratches, etc., until a smooth surface is obtained. It is then polished with successively finer grades of emery paper until a highly polished scratch-free surface is obtained. The surface is then etched in a suitable solution (e.g. 10-15 ml nitric acid to 90 ml alcohol), either by immersing in the etching fluid or by swabbing it on to the surface. It is then washed in hot water, given a rinsing in alcohol, and dried in a warm air current. The etched specimen can then be inspected with magnifying glass or naked eye, and any defect in the weld observed.
Self Assessment XE "Self Assessment" 
Questions on Background Notes – Module 3.Unit 13

1.     What size electrode would you use when welding sheet steel?

        a.    3.2mm thick

        b.    2.5mm thick

        c.    2.0 mm thick

        d.    1.0mm thick

	


2.   When welding two metals together of varying thickness what way should you handle the electrode. 

	


3.    What metal would you use as a backing strip and why? 

	


Answers to Questions 1-3. Module 3.Unit 13

1.

	                     a.   4.0mm

                     b.   3.25mm

                     c.   2.5mm

                     d.   1.6mm 

 


2.
	When welding metals of different thicknesses direct the 

electrode more towards the thicker metal.    


3.

	                    Copper as it is a very good conductor of heat.     




Index


S
Self Assessment, 13

W
Welding Thin Sheet, 9

Sheet Metal Work – Mild Steel Less than 3.2 mm (10 Gauge) Thick, 9

Workshop Testing of Welds, 11

Bend Test, 11

Macroetch Examination, 11



� EMBED PBrush  ���





� EMBED PBrush  ���








[image: image6.jpg]


[image: image7.jpg]et

T 2T
80° 8END 110° BEND

CASUAL BENDS

)

BEND N PLATE ONLY BEND MAINLY IN WELD

OFf-CENTRE BEND

iRREGULAR STRETCHING OF WELD

ETCHED SPECIMEN
SHOWS

1 Uniformity of fusion
2 Two runs used

/> ETCHED SPECIMEN

SHOWS

1 Unfused metal
between faces

2 Poor fitting of parts

3 Uneven fusion

4 Only one run used




_1221984799

_1221985101

