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Abstract— This project deals with riveted lap joints stress 

analysis. This work involves setting up and characterizing 

these joints for maximum use. Stress and fracture analyzes 

are carried out under both stress field and external tensile load 

using the finite element method. The riveting process and 

simulation of the lap joint's subsequent tensile loading using 

a two-step simulation to determine the residue and overall 

stress state. The residual stress state due to riveting is 

obtained through maladjustment interference and clamping 

method. The effects of the riveting process parameters on the 

stress state are examined by using different values of 

interference and maladaptation. Two cracks, namely the 

semi-elliptic surface crack on the plate coating surfaces and 

quarter-corner crack from elliptical to rivet hole, are the most 

widely observed crack types in rivet joints. Fractured crack 

fracture analysis is performed by introducing these two types 

of cracks to a perpendicular plane at loading on the outer 

plate. Throughout the analysis of this work, the finite element 

technique was used. The present work has shown that riveted 

joints are superior in strengthening riveted joints. The riveted 

joint appears to reinforce and balance stress and to be 

distributed evenly. This improves riveting joints ' efficiency 

and life. 
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I. INTRODUCTION 

Rivets are considered to be permanent fasteners. Riveted 

joints are therefore similar to welded and adhesive joints. 

When considering the strength of riveted joints similar 

calculations are used as for bolted joints. Rivets have been 

used in many large scale applications including shipbuilding, 

boilers, pressure vessels, bridges and buildings etc. In recent 

years there has been a progressive move from riveted joints 

to welded, bonded and even bolted joints A riveted joint, in 

larger quantities is sometimes cheaper than the other options 

but it requires higher skill levels and more access to both sides 

of the joint There are strict standards and codes for riveted 

joints used for structural/pressure vessels engineering but the 

standards are less rigorous for using riveted joints in general 

mechanical engineering Mechanical joints are broadly 

classified into two categories viz., non-permanent joints and 

permanent joints. Non-permanent joints can be assembled 

and dissembled without damaging the components. Examples 

of such joints are threaded fasteners (like screw-joints), keys 

and couplings etc. Permanent joints cannot be dissembled 

without damaging the components. These joints can be of two 

kinds depending upon the nature of force that holds the two 

parts. The force can be of mechanical origin, for example, 

riveted joints, joints formed by press or interference fit etc., 

where two components are joined by applying mechanical 

force. The components can also be joined by molecular force, 

for example, welded joints, brazed joints, joints with 

adhesives etc. 

 
Fig.1: rivets 

 A Rivet is a short rod with a head and a tail tapered. 

The rivet's main body is called shank. Rivet heads are of 

different types according to Indian standard specifications. 

Indian standards IS: 2155-1982 (below 12 mm diameter) and 

IS: 1929-1982 (from 12 mm to 48 mm diameter) specify rivet 

heads for general purposes. IS: 1928-1978 specifies the rivet 

heads used for boiler works. Riveting is an operation that uses 

a rivet to join two plates. To make the joint strong and leak 

proof, adequate mechanical force is applied. Smooth holes 

are drilled in two plates to be joined (or punched and reamed) 

and inserted into the rivet. Then holding the head by means 

of a backing bar, the necessary force is applied with a die at 

the tail end until the tail deforms to the required shape 

plastically. 

II. LITERATURE REVIEW 

M.M.KRISHNA, K.S.S.RAO, M.V.RAMANA (1) has 

Studied The results obtained from ANSYS software for the 

Adhesively Bonded Single lap riveted joints are compared at 

different conditions of use of adhesives at described 

locations, resulting in lower stresses, a uniform distribution 

of load providing more efficiency and life for joints. From the 

modal analysis, it can be observed that the rivet is not 

displaced compared to the free vibration plates showing the 

rivet head's strength. BHOSALE SANKALP 

SANJAYKUMAR, PRO. SWAMI MAHESH (2) has Studied 

Stress analysis induced by tensile shear testing. The effect of 

stress state is examined by using CAE software and 

analytically due to interference between rivet and plate. 

SUYOGKUMAR W BALBUDHE, S R ZAVERI AND Y L 

YENARKAR (3) has studied the stress analysis of different 

arrangements of riveted lap joints (chain riveting, zigzag 

riveting and riveting of diamonds). This work involves setting 

up and characterizing these joints for maximum use. Stress 

analyzes are performed under both the residual stress field 

and external tensile loading by using the finite element 

method. ARUMULLA. SURESH, TIPPA 

BHIMASANKARA RAO(4) has studied Modeling the rivet 

using proe and analyzing Ansys ' rivet forces, resulting in the 

use of finite element analysis. 

III. OBJECTIVE OF THE WORK 

To develop best geometrical shape, considering different 

shapes i.e. Rectangular, Rhombus, Square and Diamond apart 

from this CATIA V5 has been used for part design and 

assembly of riveted joints and ANSYS workbench 16.0 has 

been used for Finite Element Analysis to find the stresses and 
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natural frequencies. The experimental and numerical values 

of the stresses are compared. 

IV. DESIGN AND EXPERIMENTATION 

 
Fig. 2: Riveted joint with different geometrical shapes 

 Building the Model 

In this project model is designed with the help of CATIA V 5 

and also given the material property in this software by 

providing the proper constraining. This model developed 

with three stages first upon developing all the object as a part 

file single pieces with separate file and then assemble with 

constrained in assembly, i.e., product environment. Then 

converted this model into “step” format to importing the 

ANSYS (workbench). 

 

 
Fig. 3: Part Design in CATIA V5 

 

 
Fig. 4: Imported Model 

 The above CATIA model is saved as a .stp file (step 

file) to get access from ANSYS workbench 16.0. After 

dragging the static structure on to the dialog box and right 

click on the geometry and import the step file to get geometry 

as shown below. 

 

 
Fig. 5: Meshing 

 

 
Fig 6 Total Deformation 

 

 
Fig 7 Equivalent Stress 
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 Testing On Universal Testing Machine (UTM) 

By using different geometrical shapes carried out on the 

universal testing machine, with relevant fixture adjustment to 

obtain the load vs. deflection relation. The pattern of the 

failure will be observed in both the joints and limiting value 

of the strength (load) will be obtained prior to failure. 

Rivet 

Type 

Load 

(Kg) 

Displacement 

(mm) 

Stress 

(N/mm) 

Square 

100 7.65 146.78 

120 9.18 176.136 

130 9.945 190.814 

150 15.750 225.40 

 

 

Rivet Type 
Load 

(Kg) 

Displacement 

(mm) 

Stress 

(N/mm) 

Rectangular 

100 8.75 156.75 

120 9.40 195.20 

130 10.95 200.05 

150 14.16 245.32 

 

 
Rivet 

Type 

Load 

(Kg) 

Displacement 

(mm) 

Stress 

(N/mm) 

Rhombus 

100 6.75 135.78 

120 7.22 165.22 

130 10.05 198.02 

150 12.45 215.05 
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Rivet 

Type 

Load 

(Kg) 

Displacement 

(mm) 

Stress 

(N/mm) 

Diamond 

100 5.23 124.22 

120 6.32 135.72 

130 7.40 146.40 

150 9.50 164.70 

 

 

V. RESULT COMPARISON 

Rivet 

Type 

Experimental 

(100 Kg Load) 

Analysis 

(100 Kg Load) 

Stress 
Deformati

on 

Stress 

(Mpa) 

Deformati

on 

(Mpa

) 

(mm) (mm) 

Square 
146.7

8 
7.65 

178*1

03 
18 

Rectangul

ar 

156.7

5 
8.175 261.97 10.65 

Rhombus 
135.7

8 
6.75 607 14.62 

Diamond 
124.2

2 
5.25 259.31 14 

VI. CONCLUSION 

A new model with two rivets in row and two rivets in colum

n    was developed in square riveting. From this case, it is se

en that   shear stress and maximum shear stress are almost th

e same, but   pitch increases the maximum and minimum ma

in stress. In rhombus riveting it is seen that shear and 

maximum shear stress is decreased. In diamond riveting it is 

seen that shear stress and maximum shear stress decreases 

whereas maximum and minimum principal stress increases, 

however maximum stresses are found to shift on dome of 

rivet from the shank as seen in previous arrangement upper 

dome shape of part.  
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