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ABSTRACT 

 

ARTICLE INFO 

Hybrid laser-arc welding, originally derived in the 1970s, but more recently of renewed 

interest, combines deep penetration keyhole laser welding with an arc welding process 

which is in a single process zone.. These costs have estimated to be up to 15-30% of the 

total labour cost for new construction of welding processes. Consequently, hybrid 

welding is already applied in some industries, including shipbuilding, as well as being 

extensively developed researched for a variety of materials and industrial applications. 

The hybrid process offers the advantages of the separate processes, and overcomes some 

of their respective drawbacks, such as the lower of  tolerance to joint in fit up of laser 

welding, or the higher heat input of arc welding, which increases distortion and 

subsequent repeatedly work costs For hybrid welding of steel plates, high power output 

CO2 lasers have typically been used.This paper presents an investigation about hybrid 

laser-MIG welding in construction steels .An introduction about welding processes 

involved in these paper Main characteristics, advantages and drawbacks are 

summarized. 
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I. INTRODUCTION 

 

Welding, the process used to join two or more pieces of 

metal together by applying thermal energy or pressure, is a 

precise, reliable, cost-effective method for joining materials. 

This technique is widely used by manufacturers to join 

metals and alloys. Thus welding is essential to produce most 

of usual objects, from big structures such as bridges and 

ships, to vehicles, to microelectronic components. 

 

ARC WELDING 

Arc welding processes use a power source to create an 

electrical arc between the electrode and the work piece, in 

order to join two metal pieces by fusion 

Different groups of arc welding processes: 

 

 

• Shielded metal arc welding (SMAW). 

• Gas-shielded arc welding, including metal inert gas (MIG), 

metal active gas (MAG) and tungsten inert gas (TIG). 

• Submerged arc welding (SAW). 
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Fig. Shows MIG arc welding 

 

1.1 LASER WELDING 

Laser welding is a keyhole fusion welding method which is 

obtained by a high power density, laser power is often in the 

range of 0.3-3 KW for Nd: YAG laser, and 5-10 KW for 

CO2 laser, achieved with focusing a laser light beam to a 

very small spot. Due to this small spot, the energy is very 

concentrated, with a focused power density at the weld 

surface in order of 106 W/cm2, which is one of the highest 

among the different welding processes available. 

 

 

 
Schematic of laser welding 

 

1.3   Hybrid welding 

Hybrid laser-arc welding, originally proposed in the 1970s, 

but more recently of renewed interest, combines deep 

penetration keyhole laser welding with an arc welding 

process in a single process zone. The hybrid process offers 

the benefits of the separate processes, and overcomes some 

of their respective drawbacks, such as the lower tolerance to 

joint fit up of laser welding, or the higher heat input of arc 

welding, which increases distortion and subsequent re-work 

costs. These costs have been estimated to be up to 15-30% 

of the total labour cost for new construction. Consequently, 

hybrid welding is already applied in some industries, 

including shipbuilding, as well as being extensively 

researched for a variety of materials and industrial 

applications. 

In the process, heat, momentum and molten filler material 

are transferred to the welding zone by the MIG/MAG 

process in order to enhance the action of the deep 

penetration welding laser beam. The penetration is 

determined by the laser alone, and the arc maintains the 

welding speed, even in the case of large gap. 

 

 
Schematic of the hybrid laser welding 

 

                JADHAO Gears Pvt. Ltd. (JGPL) is the flagship 

company of the JADHAO Group of Companies. JGPL is 

situated at MIDC area of Amravati ( M.S. ),India. The 

company is engaged in manufacturing of Cotton Ginning 

Machines, Cotton Bale Presses and Cotton Handling 

Systems. 

II. LITERATURE REVIEW 

 

 Development and Evaluation of CO2 Laser-
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WELDING PROCESSES 
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 Laser welding of aluminium-steel clad materials 

for naval applications 

G. Shi, P. Hilton and G. Verhaeghe 
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June 2007 

 Mechanical properties of Hybrid laser-MIG 

welding on lap joint 

Alberto Jose 

Luleå University of Technology 
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III.   PROPOSED SOLUTION 
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To get around this problem, we combine laser welding with 

MIG welding. The laser delivers the high power densities 

needed for the deep welds and enables high welding speeds. 

This, in turn, reduces heat input and distortion. The MIG 

torch, meanwhile, bridges the gap between the parts and 

closes the joint using filler wire. Hence the hybrid technique 

is faster than MIG welding alone, and the parts are subject 

to less distortion 

 

IV. DIFFERENT PARAMETERS IN HYBRID LASER 

MIG WELDING 

 LASER-ARC (OR LONGITUDINAL) PROCESS 

SEPARATION I.E. THE DISTANCE ALONG THE 

JOINT LINE BETWEEN THE IMPINGEMENT POINTS 

OF THE TWO PROCESSES AT THE WORK PIECE 

SURFACE.  

 LEAD PROCESS (AND THEREBY MAG PUSH OR 

PULL ANGLE)  

 FOCUS POSITION ARC CURRENT TYPE (PULSED 

OR CONSTANT)  OF THESE, THE PROCESS 

SEPARATION AND FOCUS POSITION PROVED 

PARTICULARLY IMPORTANT 

 
Diagram of Hybrid Set up and Key parameters 

 

Flow chart of process parameters in hybrid laser MIG 

welding 

 

 

 

V. CONCLUSIONS 

This paper has considered different methods which can be 

used to enhance the process improvement through hybrid 

laser-MIG welding in medium scale farm equipment 

industry. After studying both welding process, it is 

concluded that the use of low values of current, voltage and 

wire feed induce a small weld bead increasing the 

probability of defects in the weld. There is no any 

significant difference between the hardness of both 

processes .Tensile strength of the weld increases in 

proportion to the weld bead width, because of the higher 

MIG parameters the wider weld bead, for constant weld 

bead hardness .FEM simulation is a powerful tool to achieve 

assessments close to the real behaviour of the welding. But 

it is necessary keep developing this method to achieve a 

higher accuracy. 
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