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Objective of the work

 Very less work has been done on laser welding on

dissimilar material.

 In this project Two dissimilar material stainless steel and

copper For Laser Welding will be used.

 The optimization of the process parameters in laser

welding operation will be carried out.

 We will try to weld very small sheets of dimension

80mm*30mm*1mm which were cut from the bigger sheet.
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Why we select LBM?

PROBLEM STATEMENT

 Welding techniques as TIG, MIG and resistance welding 

have been used for many years but they have many 

problem. 

• larger fusion area 

• larger heat-affected zones 

• higher Shrinkage 

• bigger deformations 

• more defects such as cracks 
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Aims of Laser Welding

• Deep penetration 

• High speed 

• Small heat-affected zone 

• Fine welding seam quality 

• Low heat input per unit volume 

• Fiber optic beam delivery 

• Ease of interface with robots
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Basic Laser Principle

• LASER- Light Amplification by Stimulated Emission of

Radiation.

• LASER, is a mechanism for emitting light within the

electromagnetic radiation region of the spectrum, via the

process of stimulated emission.

• The laser light is a narrow-wavelength electromagnetic

spectrum monochromatic light.

• In manufacturing, lasers are used for cutting, bending,

and welding metal and other materials.

• Lasers have also begun to be tested for directed-energy

weapons. Lasers are used in medicine for surgery,

diagnostics, and therapeutic applications .
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Process parameters and design level

After the study of on of research paper, the main 

parameter affect on leaser welding are as given below.
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S.N. Variable Code Unite Level 1 Level 2 Level 3 Level 4

1 Laser power p Kw 5.6 5.8 6.0 6.2

2 Welding 

speed

S mm/sec 0.6 0.8 1.0 1.2

3 Pulse 

duration

Tp ms 13 14 15 16



Jigsaw machine and grinding wheel machine
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Workpiece before the welding  (cooper & steel)
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Chemical composition



LBM



Optical microscope and UTM
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Workpiece After the welding  (cooper & steel)
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No of Experiment 

• When focus position of laser at the center of welding line 

(A).

• When focus position of laser at 0.5 mm toward the 

copper side (A’).

• When focus position of laser beam 0.5 mm toward the 

stainless steel plate side.
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Experiment No. 1.

13



Optical microscope
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Main effect plots for tensile strength
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Response Table for Signal to Noise Ratios Larger is 

Better

The best result gain when input process 

parameters are P -6.2, S-.6, and Tp-16
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Experiment No. 2.
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Main effect plots for tensile strength
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Response Table for Signal to Noise Ratios Larger is 

Better

The best result gain when input process 

parameters are P -6.2, S-.6, and Tp-16
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Experiment No. 3.
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Main effect plots for tensile strength
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Response Table for Signal to Noise Ratios Larger is 

Better

The best result gain when input process 

parameters are P -6.2, S-.6, and Tp-16
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ANOVA analysis
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Effect of focusing position

Main effect plot gives the optimum factor levels as

P = 6.2, S = .6 and Tp = 16.
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ADVANTAGES

• The heat influence zone is very small because of a very short pulse

duration.

• laser systems can be made completely automatic in order to have

high accuracy welds.

• Improvements in welding speed, productivity and accuracy are

achieved at the same time.

• Very high finish welds are obtained.

• Cost-effective for stainless steel applications.

• Three-dimensional geometries can be welded

• Laser welding can produces a very narrow heat affected zone

(HAZ) with low residual stress and small welding defects in the base

metal. 25



APPLICATIONS

• Many applications in various industry sectors such as 

• Electronics

• Medical

• Consumer goods

• Automotive
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Conclusion

• Laser welding is a very successful process to join 

AISI304 stainless steel and copper.

• It is necessary that the edges of the plate were cleaned 

and grinded along the weld line to ensure full contact.

• Focusing position of the laser beam also effect the 

response in case of joining of copper and stainless steel.

• Main effect plot gives the optimum factor levels as 

P = 6.2, S = .6 and Tp = 16.
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THANK YOU


