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ABSTRACT:
Background/Objectives: The objective of our research work is to eliminate a considerable amount of discomforts 
in metal joining process through the use of adhesives.

Methods/Statistical Analysis: There is a number of sheet metal joining process available and everyone posses 
some advantages and disadvantages.The conventional techniques pay the way to flaws such as corrosion, cracks and 
also requires a lot of human effort, time and money.In order to overcome these problems using adhesives as an 
alternative becomes imperative.This is because it does reduce the discomforts faced because of the conventional 
techniques considerably.
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1. INTRODUCTION:

Our project deals with overcoming the defects caused in the traditional metal joining process.This project explains 
the different behavior of the bonding strength between different metal and non-metal samples.The point at which the 
bonding strength of the adhesives breaks is calculated and based on the results the application of the adhesives bonding 
technology is applied and this is becoming the core of the project.

ADHESIVES:
An adhesive is a material used for holding two surfaces together. An adhesive must wet the surfaces, adhere to the 

surfaces, develop strength after it has been applied, and remain stable. Compared to the mechanical joining methods, 
adhesive bonding has several process-related advantages.
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CLASSIFICATION OF ADHESIVES

1. Natural adhesives: It is extracted from the natural resources like plants animals.

2. Synthetic adhesives: It is synthesized from un naturals, widely used adhesives in the various sectors in engineering 
industries. 

2. COMPONENTS USED

Epoxy Adhesive of industrial grade:

The adhesive that we used in our project is Epoxy Adhesive of industrial grade [MC-BOND]. These metallic 
adhesives consist of two part of this system. First one is Epoxy aluminum resin and another one Hardener. When mixing 
hardener and Aluminium epoxy in a proposed and recommended manner it will set after 15 minutes. The hardener and resin 
react and set together to produce required strength according to the usage or functioning load. The brand materials are 
shown in Fig- 1. 

Figure -1 Aluminum resin and hardener. 

Aluminum Sheet Metal(1100)

Aluminum is one of the key engineering material in our time as it light, durable, functional. It has a wide range of 
applications in the homes we live in, in the automobiles we drive, in the trains and aircraft that take us across long distances, in the 
mobile phones and computers we use on a daily basis, in the shelves inside our fridges and in modern interior designs. The 
Aluminum grade that we used here is ALUMINIUM (1100) as it has excellent formability and workability. The sheet metal 
thickness 3mm is used.
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Stainless steel Sheet Metal (304)

Stainless steel sheet metal thickness 3mm is used and it has a wide range of application in the field of automobiles, 
domestic and architectural engineering. The overall value produced by stainless steel make it a powerful candidate for material 
selection. The stainless steel grade that we choose here is STAINLESS STEEL (304)

Mild Steel Sheet Metal (1018)

Mild steel sheet metal thickness 3mm opts for fabrication with another metal where the application suites in dissimilar 
metal mechanical property, conductivity based.  Sheet metal 1018 is commercially used for various purposes due to its chemical 
composition and cost nature for the purpose of fabrication.

Plastic
Plastics is also one of the options might be needed to use where conductivity is not required and according to 

strength and environment related.  Due to this dissimilar joining method combination of conductivity and nonconductivity as 
well as strength and non strength depends on its weight ratio.  

3. PROBLEM DEFINED

We took a certain time period to identify the problem in existing sheet metal joining process

 Where - in sheet metal joining process

 When - During the inspection process.

 Why - looking at the list of disadvantages in welding

 Who - by the students.

Labor costs are more in welding. It is Dangerous to use in some cases because of the presence of high heat and 
pressure.Some of the welding defects cannot be identified which will reduce the strength.Corrosion of the welded joints is 
possible Welding is possible at the edges only not on the surface of workpieces.Dissimilar metal joining is not possible.
4.METHODOLOGY USED

Selection Of Material
↓

Choosing Adhesives
↓

Cutting
↓

Surface Preparation
↓

Mixing Them In Proper Ratio
↓

Applying Adhesives
↓

Dwell Time
↓

Specimen Collection
↓

Testing
↓

Results
↓

Conclusion
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Sheet metals are to be cleaned thoroughly using thinner and white petrol, Ensuring that it is free from oil, wax, and paint. 
After pre-cleaning it is chiseled and the joints are pre-fit.Adhesives are taken in 60: 40 ratio of Epoxy resin and 
hardener.Supports are provided till the sheet metals are set and it is usually 10 to 15 minutes.

5.COMBINATION TAKEN

 Aluminium – Stainless Steel

 Mild Steel – Stainless Steel

 Mild Steel – Mild Steel

 Aluminium - Plastic

 Plastic – Plastic

 Stainless Steel – Stainless Steel

 Aluminium - Aluminium

 Aluminium – Mild Steel
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6. Testing Method      

In this study, we have taken two test to inspect the mechanical strength of the bond
Tensile Test

The tensile test is mainly done to find out how the bond reacts to the tension applied. By measuring the force 
required to elongate the material bonding to its breaking point which helps in finding the appropriate field of application. 
This is process is mainly is done using Ultimate Tensile Testing machine.

Flexural Test
The flexural test is mainly done to evaluate the ductility and soundness of the material.this modulus is calculated 

from the slope of stress vs strain deflection curve. This test is done using the flexural testing machine.

\
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7. TESTING RESULTS

S NO
COMBINATIONS

ULTIMATE TENSILE 

TEST VALUES (kN)
FLEXURAL 
LOAD (kN)

1. Al-Al 9.48 2.41

2. Al-SS 3.88 2.80

3. Al-Plastic 2.75 1.33

4. SS-SS 5.33 3.21

5. MS-MS 2.75 3.47

6. Al-MS 4.84 2.94

7. SS-MS 2.84 2.21

9. CONCLUSION

In this study, Epoxy based aluminum adhesives are capable of withstanding a compressive load and impact. Which 
makes it be considered in many applications predominantly like automobiles car body manufacturing due to its numerous 
advantages. As discussed above it reduces weight, time, cost and manpower thus increasing the efficiency of the product 
which is to be keenly observed in automobile industries. supporting components which do not experience a direct impact are 
load are well suited for adhesive bonding. Moreover, this gives a clear idea of using this technique in many household 
products and structural applications which use welding.in addition, it can also be used as a hybrid technology in order to 
increase the strength. Developing this with a high-quality industrial adhesive might explore more possibilities in the 
application and might the future of material bonding.
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