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Abstract— Crimping work is the most popular worldwide 

among all the devices of joining metals and even some non-

metals. The great importance of the crimping is proper design 

of crimping machines, in order to increase their performance 

and productivity proper design is very essential. The main 

aim of the project is to design and develop crimping machine 

working condition. Crimping machine has a various parts 

involved such as hydraulic cylinder, hand pump, tool holing 

blocks, ferrule crimping component, and base plate hose and 

the end fitting coupling. As we know that time and human 

power are the important concern in the industries so there is 

a requirement to design and develop a crimping machine 

which will reduce the required human effort and make their 

task easy. To design and develop a crimping machine, using 

CAD and FEA Techniques. The crimping machine will be 

use to join metal hoses from hard rubber. The project involves 

the detailed study and getting the information from the 

sources available about crimping machine. On the basis of 

data accumulated CAD model will be developed and after 

that Finite Element Analyses will be performed. The 

conclusion will be relied on FE results. 
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I. INTRODUCTION 

Crimping work is the most popular worldwide among all the 

devices of joining metals and even some non-metals. The 

great importance of the crimping is proper design of crimping 

machines, in order to increase their performance and 

productivity proper design is very essential. The main aim of 

the project is to design and develop crimping machine 

working condition. Crimping machine has a various parts 

involved such as hydraulic cylinder, hand pump, tool holing 

blocks, ferrule crimping component, and base plate hose and 

the end fitting coupling. Crimping is a technique which is 

easy, fast and cost effective method for joining and forming 

two or more parts. Crimping machine is machine of joining 

two or more parts. 

 Crimping machines are more reliable, accurate and 

flexible machines with easy and fast set up times and multiple 

cost effective tooling options than any other joining 

machines, these factors to be made machines well accepted 

among manufactures in number of industries worldwide. The 

crimping process can be made more and more efficient by 

automating the individual process steps involved in 

machining. 

 
Fig. 1: Crimping Process 

II. DATA ACCUMULATION 

A. Capacity 

2 - Wire Braid Hose SAE 100 R2AT / EN853 

0.57 inch to 1.46 inch outer diameter (15mm to 38 mm) 

Size of machine: 1 x 1 x 1 m. 

 
Table 1: 

 

 
Fig. 2: Concept Design 

III. DESIGN CALCULATIONS 

Material of hose ferrule = EN 853 

Yield stress = 330 N/mm2 

Maximum working stress =
 Yield stress

fos
 

=
330

1.5
= 220 N/mm2 

Pressure calculation for hydraulic ferrule based on 

DIN2413/ISO2413 (Technical standards) 

Load case1: mainly static 

Design calculation pressure 

P =
20 × K × T × C1

S × Da
 

Where, 

P = Design pressure 

K = Strength parameter 

T = thickness of hose 

C1 = Reduction factor 

S = safety factor 
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Da = outer diameter 

Load case2: Pulsating 

Design calculation Pressure 

P =
20 × K × T × C1

S × (Da + T × C1)
 

1) Constants to be considered for steel EN8 

 
Table 2: 

2) Dimensions of ferrules and hose to crimp 

 
Table 3: 

For maximum size ferrule, 

Case 1, 

P =
20 × 235 × 6.5 × 0.9

1.5 × 38
= 482.36 ≅ 485 bar 

Case 2, 

P =
20 × 235 × 6.5 × 0.9

1.5 × (38 + 6.5 × 0.9)
= 418 bar 

 
Table 4: 

 Table shows the pressure for load I and load II for 

different ferrule dimension. The maximum pressure is about 

500 bar and minimum about 200bar. 

We have to consider for design 

Design of hydraulic cylinder 

Pressure P= 500 bar 

Stroke length L=70mm 

Bore diameter D= 25 mm 

Area = πr2 = π × 12.52 = 490.625 mm2 

Force = Pressure x area 

Force = 50 × 490.625 = 24531.25 N 

IV. CAD MODEL 

CAD modeling of the crimping machine is performed in CAD 

package SOLIDWORKS 2016. Geometric representations 

are shown below 

 
Fig. 3: Isometric View of Crimping Machine 

 
Fig. 4: Exploded View of Crimping Machine 

 
Fig. 5: Exploded View of Crimping Mechanism 

V. CONCLUSION 

The study involves design and development of crimping 

machine, using CAD and FEA Techniques. The crimping 

machine will be use to join metal hoses from hard rubber. The 

project involves the detailed study and getting the 

information from the sources available about crimping 

machine. In this study On the basis of data accumulated we 

have performed design calculations and CAD modeling of the 

crimping machine. After that Finite Element Analyses will be 

performed in the further work. 
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