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Abstract  
 

In the investigation, the impact of different welding parameters is 

concentrated on their quality of welding joint by electrical resistance spot 

welding. During study, learned about welding boundaries as welding time, 

hold time, welding current, time for up slant time & down slant, terminal 

weight & so on welding current reaches from 4 KA to 29 KA for various 

material and welding time commonly different 5 cycle to 25 cycles, anode 

pressure 2 KN to 6 KN are utilized. The impact of core size on the shear 

strength is concentrated during literature review.  

 
Keywords: Electric resistance spot welding, Electrode pressure, Welding 

current, Welding time, Hold time. 
 

1 Introduction 
 

Resistance spot welding is one of the form of electric welding being 

utilized by industry these days. It is the maximum triumphing joining for 

moderate sheets in automobile creation on account of its minimal effort, rapid 

(less time for preparing), better mechanization and has an extraordinary 

capability for joining sheets within the automobile business [1]. The most 

widely recognized welding technique after the laser welding strategy is the 

obstruction electric spot welding. ERSW utilizes the utilization of electric 

float and mechanical pressure to make a weld between bits of metal 
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 [2]. The weld is made by a blend of warmth, weight & time. 3000-5000 

obstruction spot weld forms are acted in assembling a vehicle [3].  

In the spot welding process, the warmth age by electrical resistance 

because of welding of a few covered or stacked stepped part together which is 

finished by held the work sorts out under tension between two terminals. This 

welding procedure may likewise be performed physically, mechanically or by 

devoted machine of electric-spot welding. The comparative spot welds with 

same property can gotten by controlling information boundaries, for example, 

welding current, anode power and weld time consequently in high creation 

speeds (Fig.1) [4]. 

 
 

Figure 1 Schematic Diagram of Electric RSW Machine [5] 

 

The necessary low voltage (5 to 20 V) and Excessive current power 

(2,000 to 15,000 A) is acquired from the transformer & wt. is gotten from 

repairman, water driven and pneumatic devices.  

Right off the bat terminals are united against the covering work sorts and 

constrained out applied with the goal that the surfaces of the two work pieces 

under the anode come in physical contact in the wake of breaking any 

undesirable film existing on the work piece. Welding current is switch on for 

an unequivocal timeframe. The current might be of the request for 3000 A to 

100,100 A for a small amount of second to a couple of moments relying on 

the idea of material and its thickness. As the current goes through one cathode  
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and the work pieces to the next terminal, a little region where the work pieces 

are in contact is warmed and metal of that zone changes to liquid form. This 

steel is then authorized to chill whilst under anxiety until it has first-rate 

cohesion to preserve the components collectively.  

 
 

Figure 2 Systematic Diagram of ERSW Machine [Aslanlar, 2006] 

 

The quantum of heat created relies on 3 components: (1) Current span, (2) 

conductor resistance of the conductor, and (3) amperage. These 3 components 

influences warmth created as communicated in equation [6].  

Q = I
2
.R.t,   as heat produced represented by Q, current by I, resistance with R 

& term of current by [7].  

The auxiliary cycle of a resistance in welding machine & the material are 

welded by comprising a progression of obstruction. The current extent is 

impacted by the complete obstruction of the current way. There are, 

essentially, at any rate five protections associated in arrangement during the 

weld procedure that represent temperature circulation & the entirety of them 

communicated as resistance as appeared in fig 3.  

R = R1 + R2 + R3 + R4 +R5  

 
 

Figure 3 Resistance occurred in ERSW [8] 
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2 Welding Parameters and Their Importance  
 

Accomplishing great weld quality beginnings with a decent procedure 

plan that limits the factors experienced in welding. The most significant 

obstruction spot welding boundaries are Electrode power, current force and 

time. The ideal core width can acquire by altering the welding current power 

refrains welding time appropriately.  

 

2.1 Hold Time Impact 
 

The increments in hold-time profited the quality of weld because of the 

excess cooling-rate in the wake of welding. This become an ideal opportunity 

for the weld- head to preserve power in case of  no welding current. [XU et al, 

2007]. 

 

2.2 The impact of Ramp-Time  
 

The span for the welding current to arrive at necessary worth is called 

incline-time (likewise called upslope time). It is accounted for that 

fundamental welding current profile at zero incline - time functioned 

admirably when weld thermally conductive material like copper. Be that as it 

may, when material are less thermally conductive at that point incline time 

impact the weld quality. At 10°C, for 50 Mo and 50 Re combination whose 

warm conductivity is low (36.8 W/m K). 0 ms incline time causes removal of 

material. That is the reason step by step expanded current is useful for 

welding in view of uniform liquefying of material [9].  

 

2.3 The Impact of Welding Current  
 

Most impacting boundary is welding current. Increments in welding 

current methods more warmth is created because of which chunk breadth 

builds which shows the quality of the joint. For excited chromate steel sheet 

having 1.2 mm thick has a greatest quality up to 9-10 KA ebb and flow after 

this measure of warmth age expands which can't be remunerated by cooling 

water and results in diminishes in chunk distance. 

 

2.4 The Impact of Welding-Time  
 

Welding time is another boundary which assumes a significant job in heat 

age. With increment in welding time heat produces progressively because of 

which increasingly material is soften and causes increments in chunk dia. By 

and large 5 to 25 weld cycles are contemplated and 1 cycle = 0.02s.  
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2.5 The Impact of Electrode Pressure  
 

The pore portion diminished with expanding of cathode power. The pore 

division is identified with ejection event during RSW, in light of the fact that 

the removal can reason the loss of liquid Mg amalgam and lacking Mg in 

liquid weld hole. Ejection happens when the powers from the fluid piece 

surpasses the power [10].  

 
2.6 The Impact of Down-Sloping Time  
 

The pore part diminished with increments in down inclining time. On 

account of down slanting-time diminishes the cooling tempo of liquid metallic 

& lower cooling charge can reduce the strain. While warming procedure in 

ERSW, the extension of liquid Mg was compelled by the encompassing 

strong metal & exposed to shrinkage. This cause inadequate Mg metal in 

liquid weld depression, ensuing cementing of liquid metal framed the pores at 

chunk community that is the last hardened focus [11].  

 

2.7 The Impact of Welding Condition  
 

The argon welding condition is useful in expanding the ductile shear 

quality of the weld joint. It is more impacted when welding time is low [12].  

 

3 Application and Advantages  
 

Obstruction spot welding process is a broadly utilized as a joining 

procedure for manufacture of sheet metal gatherings, for example, autos, truck 

lodges, rail vehicles and home application as a result of having generally 

excellent welding effectiveness and reasonableness for robotization. For 

models, a cutting edge auto-body gathering need 7000 to 12000, spots of 

welding as indicated by hugeness of a automobile, that‟s by the  resistance 

spot-welding is a significant procedure in vehicle-body get together [13]. This 

welding procedure is significant and appropriate in the field of car producing 

due to its ease, simple robotization and least expertise required [14]. As 

oppose to other welding types, no filling metal and transitions utilized. Spot 

welding gives quickened speed & flexibility to computerization in high-

volume as well as high rate creation [15].    

 

4 Literature Review  
 

Researchers have performed various attempts to optimize the process  

parameters of RSW. The relevant literature review is presented in Table 1. 
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Table 1 Relevant Literature Review 

 

Author  
Parameter 

Studied 

Material / 

electrode used 
Remarks 

[16] Hold-time, 

Ramp-Time, 

ERSW, 

Current 

 

50 MO- 50Re 

(wt%) sheet 0.127 

mm gage / 25%Cu 

& 75% W rods 

dia 1.524 mm 

Increment in hold time 

increased the weld quality, 

pores basic in weld chunk, 

incline time limit stickness, 

increment in weld current 

increment in weld quality 

[17] RSW, 

welding 

current, 

welding time, 

welding 

pressure 

constant 

(6KN) 

Chromided 

microalloyed 

steel sheets of 

thickness 0.8 mm 

& 1.0 mm thick 

galvanized 

chromised micro 

alloyed steel 

sheets  

/  

spherical tip 

electrode 16 mm 

dia. 

Better surface quality and 

better malleable shear and 

malleable strip qualities are 

required  

[18] Welding 

time,  

current, 

electrode 

force constant, 

 

1.2 mm Thickness 

galvanized 

steel sheet 

 / spherical tip 

electrode 16 mm 

dia. 

greatest shear quality is at 

fifteen cycles 

[19] Electrode 

force, 

welding 

cycle, 

welding 

environment 

(air or argon) 

welding 

current 

constant 

Commercially 

pure 

Titanium sheet ( 

ASTM grade 2) 

100mm x 30mm x 

1.5mm / copper 

electrode 5 mm 

dia 

Expands weld time 

increments pliable shear 

quality, argon gas 

accommodating  

in increments in pliable shear  

quality, weld piece have 

most elevated hardness, high 

pressure increments twinning 

[20] welding 

current, 

welding time, 

welding 

pressure 

constant 

(6KN), 

G.C. steel sheet 

having thickness 

1.2 mm/ spherical 

tip 

Electrode 16 mm 

dia. 

Tensile shear 

strength (max.) is at 10 KA 

and 15 

cycles 
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[21] Electrode 

force, down 

sloping time, 

Cover plate( 

steel sheet), 

weld current, 

Mg AZ31B 

100mm x 40mm x 

1.2mm/ Copper- 

Chromium 6 mm 

dia. 

bigger piece and higher 

malleable shear strengthwith 

utilization of spread plates, 

anode power and down 

inclining time diminishes 

pores arrangement, reaching 

out down slanting time is 

progressively compelling 

upto 10 cycles. 

[22] Welding 

current, hold-

time,  

electrode 

pressure  

 

AZ31B Mg 

1.7 mm thick and 

1.5 mm thick 

AA1350 Al 

Chunk dia and space is more 

in Al side, TLBC is more 

upto 29 KA after that 

dissolving of Al increments. 

 

 

 

[23] Compare 

RSW with 

Laser welding 

DC56D+Z 

galvanized steel 1.2 

mm thick 

Laser welded example 

ismore hard, elastic strenth 

is more as compred to RSW 

welded example. 

[24] Electrode 

force, weld 

time, weld 

current 

nugget 

dia,cooling 

water flow 

Rate (4L/Min.) 

6061-T6 Al Alloy 

100mm x 35mm x 

2mm (35mm 

overlap) / Copper- 

Zirconium 

electrode 

Microstructure (EBSD and 

OM) and neutron diffraction 

estimated, Discover the 

burdens created in all the 

headings. 

[25] Electrode tip 

( flattened, 

rounded), 

effect of 

coating on 

nugget 

development, 

electrode 

force, 

welding time 

 

DP600 

steel sheet, 

/  

(Cu-Cr- 

Zr) having  

6 mm 

diameter 

At the beginning of welding, 

zinc covering liquefies at the 

interface & structures a zinc 

annuals at the contact fringe, 

an expected extension at 

sheet/sheet interface doesn't 

drastically change the 

expectation of the chunk 

development and most 

extreme size 

 

[26] 

Diameter of 

weld nugget, 

heating-time, 

failure 

modes, current

.  

 

stainless steel 

sheets (austenitic 

type) of 1.6 mm 

thickness  

Fusion depth, length & 

diameter of weld nugget is 

the controlling element of 

final tensile-shear strength  
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[27] 

distance 

between spot

-weld, dia. 

Of nugget, 

welding- 

time, current 

 

outcomes at the structural 

integrity and fatigue behaviour of 

spot weld joints have been 

located 

[28] 

electrode 

force, 

current, and 

quadrilateral 

times 

(squeeze, 

up-

slope, hold-

time)  

three-thin 

sheet low 

carbon steels ( 

thicknesses of 

0.8 mm) 

study showed that the distinction 

among FE results and MRT for 

predicting spot diameter is much 

less than thirteen%. Eventually, 

Response Surface Method (RSM) 

changed into utilized to determine 

the interaction consequences of 

technique parameters immediately 

weld exceptional. 

 

[29] 

Hardness 

and 

microstructu

re 

4130 AISI 

steel plates 

Less force of electrode force & 

high current, used at some point 

of the welding, expanded the 

expulsion.  

 

[30] 

Welding 

time and 

welding    cu

rrent 

0.4 mm thick 

A1100 

aluminium 

sheet  

The maximum load of specimen 

of 272N may be performed with 

the welding parameters of 

preserving time 10 2d, cycle time 

1, and welding cutting-edge 2 kA. 

This welding end result has the 

292.1 mm2 nugget length, and 

107.Eighty five mm2 fracture 

length. 

[31 

welding 

effort, 

welding 

times and 

intensity of 

current 

welding 

304L stainless 

steel 

The experimental consequences 

show that the welding modern is a 

critical parameter for becoming a 

member of systems and its 

mechanical strength. The hardness 

and outside elements of spot were 

accomplished with a purpose to 

observe the impact of parameters 

on the weld-joints. 

[32,33] 

diameter of 

nugget, 

current and 

weld-time  

 

Alloys of 

austenitic 

stainless steel 

& aluminium 

i.e. 

(SUS301L) & 

(6063-T6) 

 

The ERSW joint exhibited a 

fracture mode within the weld 

joint. Crack formed layer of 

intermetallic compound near the 

6063-T6 alloy.  
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5 Future Scope 
 

Disparate material sheets like Mg sheet and Al sheet can be weld by RSW 

and impact of boundaries can be contemplated.  

Hold time and incline time can be concentrated on Mg-Al sheets. 

Impact of welding condition on various material sheet should be possible.  

Impact of cryogenic rewarded anode can be concentrated on the 

distinctive material sheets.  

Half breed welding can be contemplated like ultrasonic spot welding and 

weld bond and obstruction spot welding for diminishing expense of welding 

and builds quality of joint.  

   

6 Conclusions  
 

Impact of different welding parameters is concentrated on their quality of 

welding joint by electrical resistance spot welding. 
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