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Abstract :  Submerged circular section welding Equipment relies on whether or not the technique is of the programmed form of 

the self-loader type. Programmed submerged curve welding it consists of of a welding pressure source, a wire feeder and a 

manipulate framework, a programmed welding head, a transition container with movement bolstering instrument, a movement 

healing framework and a motion thing which for the most section consists of of a voyaging carriage and the rails. A power 

hotspot for programmed submerged curve welding procedure must be appraised for one hundred percent duty cycle as the weld 

often takes in extra of multiple times to finish. 

Both AC and DC power sources are utilized and they would possibly be of regular modern-day (CC) or regular voltage (CV) 

type. Submerged bend welding is a high contemporary welding process; the hardware is supposed to create excessive testimony 

rates. For single round segment, DC strength source with CV is perpetually utilized while AC energy sources are many times 

utilized for multi-anode submerged curve welding. Generally, welding rectifiers are employed as power sources for getting a 

current range of 50A to 2000A, however most often submerged arc welding is done with a current range of 200 to 1200A.. 
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Introduction  

The utilization of smooth steels has been compelled by the openness of sensible filler metals. Specifically, as the weld metal 

quality forms, the weakness to hydrogen-helped parting augmentations. To abuse the upgrades in delicate steel base metals, weld 

change which point of confinement the effects of diffusible hydrogen and make outrageous microstructures must bedeveloped. 

The current research proposes to study the effects of welding flux on, toughness, micro,  work piece. The mechanical testing 

of the weld metal had to be carried out to determine, and co-relate  the properties of weld metal with strength, hardness and 

dilution variations, under the influence of different fluxes. 

 

Advantages of Submerged Arc fastening 

• cost per unit size of joint is also low 

 

• The spherical fragment is below a front of change, that about wipes out twist burst, sprinkle, and smoke. 

 

• sensationally excessive declaration quotes and becoming a member of rates are doable. 

 

• resonance welds are quickly (adroit approach fashion and organize). 

 

• High current densities augmentation weld entrance and reduce the fundamental for edge preparation. 

 

• High velocity attaching of moderate sheet steels at over a couple of.5 m/min is achievable. 

 

• may additionally be simply custom-made 

 

• Minimum artificer getting ready is required (reasonably incompetent welders may also be used). 

 

• Low atomic wide variety 1 weld shops may additionally be made. 

 

• The progress goes about as a scrounger and to discard like gas, nitrogen, and sulfur from the liquid weld mere. This preparations 

sound with eminent perfunctory possessions. 

 

Confinements of Submerged Arc appending 

 

• Initial expense of wire feeder, control give, controls, and progress dealing with instrumentation is high. 

 

• sure to ferric (steel or perfect steels) and a few nickel basically based totally mixes. as a result of the excessive warmness input, 

SAW is most generally adjusted be a bit of steels fairly welding.4mm thick. 

 

• by using and massive confined to the  
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• in most cases confined to long straight wrinkles or rotating channels or vessels. 

 

• wishes correspondingly challenging change dealing with structures. 

 

• Flux and junk shops will favoring a prosperity &amp; protection issue. 

 

• wishes amongst pass and post weld junk departure. 

 

Employments of SAW 

I. IT IS GENERALLY ACCUSTOMED WELD THICKER VICINITY STEELS FOR VERTICAL AND CIRCUMFERENTI HIT AND 'FILET'. 

NEVERTHELESS, IN LIGHT OF EXCESSIVE LIQUIDITY OF THE WELD POOL, LIQUID ROTTENNESS AND FREE CHANGE LAYER, APPENDING 

IS COMMONLY APPORTIONED ON JOINTS INTERNAL THE DEGREE FUNCTION AND FILET JOINTS IN EVERY THE STAGE AND EVEN 

VERTICAL POSITIONS. IS BECAME UNDER AN ARDENT PROTECTING HEAD WITH WELDING HAPPENING INTERNAL THE LEVEL POSITION. 

 

EXPERIMENTATION 

 

This experiment by changing the flux (basicity index) and keeping all other parameter constant and find out the result that what is 

the effect of composition of flux on tensile strength, toughness, micro hardness, microstructure etc. The mild steel plate used as a 

work material and the dimension 250x125x12. 

. The following are the steps which were followed to achieve the objective: 

(a) Preparation of flux: For the manufacturing of flux for SAW, various compounds such as CaF2, CaO, MnO, SiO2, Al2O3, TiO2 

etc. were used. 

(b) Method of preparation of steel plate specimen: To prepare the steel plate specimens, steel plate of dimension 250x125x12 mm 

was used. After cutting of plates a V joint 60 degree angle was made. Tacking was done on the back side of the plates, to avoid 

leveling mistake while doing SAW.  

(c)  After performing SAW operation, the specimens were cut from the welded plate to carry out various tests. 

The following are the tests carried out to achieve the objective: 

 Micro Hardness 

 Tensile Test 

 Toughness Test 

 Microstructure etc. 

 

Welding 

Flux 

Current 

(A) 

Voltage 

(V) 

Travelling 

speed (m/h) 

1 360 35 30 

2 360 35 30 

3 360 35 30 

4 360 35 30 

5 360 35 30 

6 360 35 30 

7 360 35 30 

 

 

                                                    Table-1 shows the test matrix in which parameters variation is given. 

 

 

 

. 

 

Theoretical framework 

 

Proportion of the most severe burden a fabric can bolster except break when being extended to the first sector of a go segment of 

the material. At the point when stresses no longer exactly the pressure are evacuated, a fabric completely or in part comes lower 

back to its unique size and shape. As the strain processes that of the elasticity, a fabric that has started to move frames a limited, 

tightened locale that is correctly broken. Elastic features are estimated in units of electricity per unit zone. total test machine was 

used to find the values of Ultimate T-Strength, load vs. displacement and stress vs. strain graphs.  
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Fig1: Flux after mixing 

 

 

3.2 RESEARCH METHODOLOGY 

 

During welding process there change in mechanical material goods due to change in elemental components of parent metal and 

the filler electrode which cause microstructural changes, from the base material. The achieve of various fluxes on Ultimate 

Tensile Strength also Ultimate Tensile Stress of the welded joints were examined, it appears that maximum ultimate tensile 

strength was observed for specimen no 3 i.e. 47.90 KN and for specimen no. 1 and 4 values obtained were nearly equal to 

specimen no. 3. The lowest ultimate tensile strength for specimen was obtained and with the increase in basicity index tensile 

strength observed was minimum and vice versa. 

 

 
 

Fig. 5.9: Load vs. displacement curve for 4 different welded specimens 
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4.1 Results of Descriptive Statics of Study Variables 

THE PRESENT STUDY WAS CARRIED OUT TO STUDY THE EFFECT OF COMPOSITION OF  CHANGE ON PERFUNCTORY MATERIAL GOODS 

OF MEEK STEEL WELDS BY SUBMERGED ARC WELDING BY OBSERVANCE ALL OTHER VARIABLE KEEPING REGULAR LIKE CURRENT, 

VOLTAGE PLUS WELDING SPEED. 

1) THE IMPACT TOUGHNESS VALUES AT ROOM TEMPERATURE INCREASES WITH INCREASE IN BASICITY INDEX OF FLUX. 

2) OXIDIZING POTENTIAL OF THE MOST REACTIVE FLUXES REDUCED BY A SIGNIFICANT AMOUNT DUE TO THE ADDITION OF CAF2, 

WHILE CAF2 HAS LITTLE EFFECT ON THE MORE STABLE OXIDE COMPONENTS. 

3) ULTIMATE TENSILE STRENGTH VALUES ARE DEPENDENT ON THE BASICITY INDEX. IT CAN BE CONCLUDED THAT MORE IS THE 

BASICITY INDEX LESSER WILL BE THE ULTIMATE TENSILE STRENGTH. 

4) ULTIMATE TENSILE STRENGTH VALUES WERE ALSO SATISFACTORY FOR ALL WELD JOINTS. 

5) CHANGE IN MICRO HARDNESS VALUES CAN BE OBSERVED DUE TO THE PRESENCE OF CARBIDES. 

IN ADDITION TO THE PRESENT WORK FURTHER WORK CAN BE DONE IN FOLLOWING DIRECTIONS: 

1) DIFFERENT FLUXES CAN BE MADE FOR DIFFERENT MATERIAL. 

2) CAF2 CAN BE REPLACED BY NAF WHEN MANUFACTURING OF FLUX. 

3) MODELING OF SUBMERGED ARC WELDING PROCESS CAN BE CARRIED OUT USING FINITE ELEMENT PACKAGES. 

THERE ARE LOT OF PARAMETERS (CURRENT, VOLTAGE, WELDING SPEED, DIAMETER OF ELECTRODE) WHICH CAN BE VARIED 

INDIVIDUALLY TO SEE THEIR INDIVIDUAL EFFECTS AND COMBINING THESE PARAMETERS TO SEE THEIR COMBINE EFFECT. 
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