
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 01, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 545 

A Research Paper on Helical Compression Spring using CATIA & 

Ansys 

Prateek Srivastava1 Atul Raj Shukla2 Rishabh3 Bhupender Singh4 
1,2,3Graduate Student 4Assistant Professor 

1,2,3,4 Department of Mechanical Engineering 
1,2,3,4Faculty of Engineering and Technology, Manav Rachna International Institute of Research & 

Studies, Faridabad, Haryana, India 

Abstract— A spring is an element which is flexible in nature, 

when we use to exert a force into it, it can store the energy 

and then pull back. The spring which is considered in the 

paper, is the part of compression spring which is helical in 

nature. It is used to reduce the force which we exert while 

doing a work either pull or push, and help in to perform 

smoothly. In this paper we use to check the deformation, 

stress, and strain in the spring while applying different load 

condition. We use the CATIA software to design the helical 

compression spring and it can also be observed the analytical 

results using that of Ansys software. 
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I. INTRODUCTION 

A spring is a body which is elastic in nature. Its function is 

too compressed when the load is applied over it and it gets 

elongated when load have been remove from it. Spring is a 

body which is flexibility in nature and use for exert force and 

for torque, it is also been used to store energy at that time. 

Force would be push or pull in a linear direction; But the 

Torque is used in rotational direction. Classification of spring 

can be done according to the direction as well as for the 

applied force has exertion spring when spring gets deflects. 

The Helical Compression Spring is made up of round and 

circle type wire structure; the pitch distance is fix between the 

two adjacent coils. When the load is not applied to spring, at 

that position free length is attained. When the force is applied 

on spring, the coils are pressed and as the coils touch each 

other. And that time spring is in its higher compressive ratio 

and the length is solid length. 

An analysis is done on helical compression spring, 

with which it uses to give the result of its stress, strain, 

deformation while applying different load condition. 

A. Notation 

1) P- Axial force  

2) C – Spring’s Index 

3) d – Deflection in spring 

4) Sut – Ultimate Tensile Strength 

5) G- Modulus of rigidity 

6) τ   – Permissible Shear Stress 

7) D - Mean Coil Diameter 

8) d - Wire’s diameter 

9) N– Number’s of active Coils 

10) Nt -Total No. of active coil 

11) k- Spring rate 

II. ANALYTICAL METHOD 

In Analytical method, our main focus is on the mathematical 

calculations and the results that we get from the solution. 

Helical compression spring is consider with some parameter 

like free length of spring, diameter of wire, Mean coil 

diameter of spring, Pitch length these parameters are based 

on calculation or as application. As there are a load condition 

and the spring get deformed or generating stress according to 

the applied load.      

1) Wire diameter of helical compression spring      [1] 

t = 0.5 Sut
 

K = 4C – 1 + 0.615 

       4C – 4      C          

Then, 

t = K (8PC) 

           pd2    

2) Mean coil diameter 

 D = C d  

3) Numbers of active coils are, 

d =8PD3N 

       Gd4 

4) Total number of coils 

Nt = N+2 

5) Solid length of spring 

Solid length = Ntd 

6) Free length of spring  

d = 8PD3N 

         Gd4 

Then, 

7) Free length = Solid length + Total axial gap + d 

Required Spring rate  

k = P1 – P2 

          d 

8) Actual Spring rate 

k =   G d4 

       8D3N 

III. FINITE ELEMENT METHOD 

It is used as a numerical calculation used to solve the problem 

in this type of engineering mathematics. Major problems can 

be solved with the help of finite element methods including 

analysis on structure. These types of problems are generally 

consists of Geometry which is complicated, load condition 

and property of material, these types of work is impossible to 

get mathematical solution.  

IV. DESIGN & DATA CONDITION  

Helical compression spring is design in CATIA V5 R20, the 

helical compression spring consists of wire diameter= 11 mm, 

the free length of spring= 100mm, mean coil diameter is= 

55mm, No of active coils= 7, pitch of the coils=14.285. For 

analysis we use ANSYS 18.2 (workbench). The loads are 

applied on the helical compression spring are 2.5 KN and 3 

KN, respectively, on the material Aluminum Alloy 2024, 
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Beryllium Copper C 17000, Ductile Cast Iron Grade 604080 

and Steel 1040 cold drawn. 

A. Sketch of Helical Compression Spring at CATIA   [12] 

 
Fig. 1: Sketch of Spring in CATIA 

B. Helix Curve of Helical Compression Spring 

 
Fig. 2: Design & Parameters of spring in CATIA 

C. Helical Compression Spring Final Design Model in 

CATIA 

 
Fig. 3: Helical compression spring in CATIA 

V. ANALYSING RESULTS & DISCUSSION 

The analysis of the helical compression spring is done on 

Ansys at two loads which are at 2.5 KN and 3 KN on the 

material Aluminum Alloy 2024, Beryllium Copper C 17000, 

Ductile Cast Iron Grade 604080 and Steel 1040 cold drawn 

and use to check stress, strain, and deformation. [13] 

A. Aluminum Alloy 2024 

1) The Load at 2.5 KN 

a) Equivalent Stress 

 
Fig. 4: Equivalent Stress at 2.5 KN 

b) Equivalent Strain 

 
Fig. 5: Equivalent Strain at 2.5 KN 

c) Deformation 

 
Fig. 6: Deformation at 2.5 KN 

2) The load at 3 KN 

a) Equivalent Stress 

 
Fig 7: Equivalent stress at 3 KN 
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b) Equivalent Strain 

 
Fig. 8: Equivalent Strain at 3 KN 

c) Deformation 

 
Fig 9: Deformation at 3 KN 

B. Beryllium Copper C 17000 

1) The load at 2.5 KN 

a) Equivalent Stress 

 
Fig. 10: Equivalent Stress at 2.5 KN 

b) Equivalent strain 

 
Fig. 11: Equivalent Strain at 2.5 KN 

c) Deformation 

 
Fig. 12: Deformation at 2.5 KN 

2) The load at 3 KN 

a) Equivalent Stress 

 
Fig. 13: Equivalent stress at 3 KN 

b) Equivalent Strain 

 
Fig. 14: Equivalent strain at 3 KN 

c) Deformation 

 
Fig. 15: Deformation at 3 KN 
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C. Ductile Cast Iron Grade 604080 

1) The load at 2.5 KN 

a) Equivalent Stress 

 
Fig. 16: Equivalent Stress at 2.5 KN 

b) Equivalent Strain 

 
Fig. 17: Equivalent Strain at 2.5 KN 

c) Deformation 

 
Fig. 18: Deformation at 2.5 KN 

2) The load at 3 KN 

a) Equivalent Stress 

 
Fig. 19: Equivalent Stress at 3 KN 

b) Equivalent Strain 

 
Fig. 20: Equivalent strain at 3 KN 

c) Deformation 

 
Fig. 21: Deformation at 3 KN 

D. Steel 1040 Cold Drawn 

1) The Load at 2.5 KN 

a) Equivalent Stress 

 
Fig. 22: Equivalent Stress at 2.5 KN 

b) Equivalent Strain 
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Fig. 23: Equivalent Strain at 2.5 KN 

c) Deformation 

 
Fig. 24: Deformation at 2.5 KN 

2) The load at 3 KN 

a) Equivalent Stress 

 
Fig. 25: Equivalent Stress at 3 KN 

b) Equivalent Strain 

 
Fig. 26: Equivalent Strain at 3 KN 

c) Deformation 

 
Fig. 27: Deformation at 3 KN 

VI. CONCLUSION 

The spring is necessary to analyzed of maximum comfort and 

safe load on the helical compression spring, it is modeling is 

carried out by using CATIA V5 R20.And the static analysis 

is carried with the help of ANSYS 18.2. In this we use to 

analysis stress, strain and deformation for max. & min 

respectively for material Alloy 2024, Beryllium Copper C 

17000, Ductile Cast Iron Grade 604080 and Steel 1040 cold 

drawn. 

A. Static Structural Analysis at Load 2.5 KN (Maximum) 

Material Stress Strain Deformation 

Aluminum 

Alloy2024 

1.9259 

X 109 
0.029424 0.04984 

Beryllium Copper 

C 17000 

1.9471 

X 109 0.018892 0.030936 

Ductile Cast Iron 

Grade 604080 

1.9539 

X 109 0.012903 0.020892 

Steel 1040 Cold 

Drawn 

1.9539 

X 109 0.010903 0.017653 

Table 1: 

B. Static Structural Analysis at Load 2.5 KN (Minimum) 

Material Stress Strain Deformation 

Aluminum 

Alloy2024 
0.22616 

6.1305 X 

10-12 

-6.9431 X 

10-5 

Beryllium 

Copper C 17000 
0.11592 

1.327 X 

10-12 -4.271 X 10-5 

Ductile Cast Iron 

Grade 604080 
0.023489 2.4717 X 

10-13 

-2.8757 X 

10-5 

Steel 1040 Cold 

Drawn 
0.023484 2.0884 X 

10-13 -2.43 X 10-5 

Table 2: 

C. Static Structural Analysis at Load 3 KN (Maximum) 

Material Stress Strain Deformation 

Aluminum 

Alloy2024 

2.3111 

X 109 
0.035308 0.059808 

Beryllium Copper 

C 17000 

2.3365 

X 109 0.02267 0.037123 

Ductile Cast Iron 

Grade 604080 

2.3446 

X 109 0.015483 0.02507 

Steel 1040 Cold 

Drawn 

2.3446 

X 109 0.013083 0.021184 

Table 3: 

D. Static Structural Analysis at Load 3 KN (Minimum) 

Material Stress Strain Deformation 

Aluminum 

Alloy2024 
0.27139 

7.3567 X 

10-12 

-8.3318 X 

10-5 

Beryllium 

Copper C 17000 
0.1391 

1.5924 X 

10-12 

-5.1252 X 

10-5 

Ductile Cast Iron 

Grade 604080 
0.028187 2.9657 X 

10-13 

-3.4509 X 

10-5 

Steel 1040 Cold 

Drawn 
0.028187 2.506 X 

10-13 -2.916 X 10-5 

Table 4: 
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