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\ Manual Metal Arc Processes (MMA) \

Welding position has a big affect on weld quality.
More welder skill is required to weld in the overhead position
(D (4G), when compared to down hand position (1G)
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\ Manual Metal Arc Processes (MMA) \

In the down hand position (1G) the welder can drag the tip of
the electrode along the joint. In the case of vertical (3G) and
overhead welding (4G) the welder always gauges the arcs
length
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\ Manual Metal Arc Processes (MMA) \

Current (amps) primarily controls depth of penetration, the
»21 higher the current the deeper the penetration. If the current is
too high this may lead to high spatter, undercut and the
possibility of burn throughs
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TECHNOLOGY

\ Manual Metal Arc Processes (MMA) \

Arc length is another important consideration in weld quality. If
the arc length is too short the arc will be come unstable and my
short circuit. If the arc length is too long this causes high
spatter and incorrect shielding form the atmosphere.
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Figure 3.5 Schematic summary of the characteristics of the various operation modes
possible for the gas—tungsten arc welding (GTAW) process. (From Joining of Advanced
Materials by R. W. Messler, Jr., published in 1993 by and used with permission from
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. Provide a protecting atmosphere

. Forms slag of suitable characteristics to protect molten metal from oxidation
. Facilitate over head and position welding

. Stabilise the arc

. Add alloying elements to the weld metal

. Refine the metallurgical structure

. Reduce weld spatter

. Increase deposition efficiency

. Remove oxides and impurities

. Determine the depth of arc penetration

. Affect weld-bead shape

12. Slow down the weld cooling rate

. Contributes weld metal from powdered metal in the coating.



Table 4.1 Electrode Covering Ingredients with Functions

Function

Ingredients

RO

Fluxing agents

Slag formers

Arc stabilisers

Gas forming materials

Alloying

Deoxidisers

Binders

Slipping agents

(for easy extrusion)

Silica, CaO, Flourspar.

Rutile, Titania, Potassium titanate, limenite, Asbestos,
Alumina, Silica flour, Iron oxide, Calcium fluoride
(Flourspar) Feldspar, Manganese dioxide, Wollastonite.
Potassium oxalate, Potassium silicate, Zirconium car-
bonate, Potash, Feldspar, Lithium carbonate, Titania.
Cellulose, Limestone, Woodflour, Calcium carbonates,
other carbonates.

Ferro-manganese, Ferro-chrome, Ferromolybdenum,
Electronickel, Ferro-titanium, Metal powders.
Ferrosilicon, Ferromanganese.

Sodium silicate, Dextrin, Potassium silicate, Gum arabic,
Sugar, Asbestos.

Glycerine, China clay, Kaolin clay, Tale, Bentonite clay,

Mica.
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Table 4.13. Strength and elongation requirements for all-weld-metal
tension test in the as-weld condition (AWS.A-5.1)
AWS Min. tensile Min. yield Min. elongation
Code strength strength on L =4d
Ksi MPa Ksi MPa %o
E6010 62 430 o0 340 22
E6011 62 430 50 340 22
KE6012 67 460 515} 380 17
E6013 67 460 515} 380 17
E6020 62 430 o0 340 22
E6022 67 460 Not required Not required
KE6027 62 430 50 340 22
E7014 72 500 60 420 17
E7015 72 500 60 420 22
KE7016 72 500 60 420 22
E7018 72 500 60 420 22
KE7024 72 500 60 420 17
K7027 T2 500 60 420 22
E7028 72 500 60 420 22
E7048 T2 500 60 420 22




Table 4.15. Type of covering, welding position
and type of current as per AWS-A5.1

AWS Welding Tvpe of

classification Type of covering positions current**

E60 series electrodes

E6010 High cellulose sodium (C) F.V,OH H D~

E6011 High cullulose potassium (C) F V., OH H DT A
E6012 High titania sodium (R) FV.OH H DA
E6013 High titania potassium (RR) F.V,OH . H D A
E6020 H-fillets DA
E6022% High iron oxide (A) F DA
E6027 High iron oxide, iron powder (A) H-fillets, F D A

E70 series electrodes

H7014 Iron powder, titanmia (RR) F.V.OH H DA

E7015 Low hydrogen sodium (B) F V., OH H D~

E7016 Low hydrogen potassium (B) F V. OH H DT A

E7018 Low hvdrogen potassium F.V,OH . H D=, A
iron powder (B)

E7024 [ron powder, titania (RR) H-fillets, F D= A

E7027 High 1ron oxide, iron H-fillets, F DA
powder (A)

E7028 Low hyvdrogen potassium, H-fillets, F D™ A
iron powder (B)

E7048 Low hydrogen potassium F.OH. V., V-down DT A

iron powder (B)
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Fig. 3.6 Output characteristics for a constant-potential power-supply unit
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Weld reinforcement 2.4 mm wire, 500 A, 10 mm/s Weld width
I 2 =y

Depth of
penetration "

25V 35V 45V

Fig. 3.24 Effect of arc-voltage variations on weld bead shape

600 A, 30V, 13 mm/s

3.15 mm 4 mm 5.6 mm

Fig. 3.26 Effect of electrode size on bead geometry




