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ABSTRACT 
This article examines the methods of manufacturing of crankshaft along with their advantages and disadvantages. There are 
mainly three traditional methods of manufacturing crankshaft: Forging, Casting and Machining. Various disadvantages occurred 
while using this processes like waste of material, time requirement, it requires post processes (finishing operations) so become 
costly. Rapid prototyping is the best alternative to overcome all the disadvantages produced during traditional manufacturing 
processes. RP includes rapid tooling and rapid manufacturing. By using rapid tooling and technologies we can reduce cost and 
time. And rapid manufacturing is the process of automated production of any products directly from CAD data. In this paper we 
review all the traditional manufacturing processes of crankshaft and the alternative source in the form of Rapid manufacturing so 
the production should be economical in all ways. And also identifying the structural failures. 
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INTRODUCTION 

 

A crankshaft is an important part of an engine. It is the heart of an automotive vehicular system. A 

crankshaft in an internal combustion engine which converts the linear motion of the piston in to rotary motion of 

the flywheel. This converted rotary motion is used to drive automobile or any other device. Power from the 

burnt gases in the combustion chamber is used through the piston, piston pin and connecting rod. A crankshaft 

has a very wide range of applications from one small single cylinder engine to very large multi cylinder engines.  

 

Design and Manufacturing:  

Crankshaft is a large component which is complex in geometry. As the crankshaft experiences a large no of 

load cycles during its service life, fatigue performance and durability of this component has to be considered in 

the design process. The crankshaft consists of the shaft parts which revolve in the main bearings, the crankpins 

to which the big ends of the connecting rod are connected, the crank arms or webs which connect the crankpins 

and the shaft parts. The crankshaft main journals rotate in a set of supporting bearings causing the offset rod 

journals to rotate in a circular path around the main journal centers. The big ends of the connecting rods contain 

bearings which ride on the offset rod journals. Shrikant B.Gavs, Pranit M. Patil [11] presents the prototype of 

mechanism using rapid prototyping processes and concluded that simulation using CAD is a safer way to design 

any component. The chance of failure is reduced and accuracy obtained is more. The geometrical model of 

crankshaft is created in Figure: 1 using Pro-E software. Pro-E is used as a pre-processor where solid geometry is 

created using 2-D drawings and   created 3-D model is exported as IGS file for next process. 
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Fig. 1: Model of crankshaft using Pro-E. 

 

In crankshaft the crack grows faster on the free surface while the central part of the crack front becomes 

straighter. The very prevailing mechanism of failure of crankshaft is fatigue. So the accurate stresses are critical 

input for fatigue. Residual imbalances along with the length of crankshaft are crucial to performance. Also the 

stress and strain analysis must be conducted due to the nature of load applied on crankshaft. There are mainly 

three processes which are used for crankshaft manufacturing for metals: forging, casting, and machining. 

Forging is nothing but shaping of metal by plastic deformation. There are three typical stages of crankshaft 

forging. 

 

Performance comparison of competing manufacturing techniques:  

Performance of traditional processes are compared on the basis of affecting parameters like type of material 

required cost of material, total time required for complete process including labour cost. By comparing all the 

parameters the best traditional method will be selected for manufacturing. 

 
Table 1: Parametric comparison of processes 

S. No Parameter/ 

Method 

Material Time Material Cost Labour Cost 

1 Forging Forged steel Less High Less 

2 Casting Cast Iron More Less More 

3 Machining Alloyed Steel More More Less 

 

2. Need For Rapid Prototyping: 

Rapid prototyping is the technique which can automatically construct a physical model from CAD data. It is 

an “Additive process” combining layer of material to create a solid object which is fabricated by deposition of 

layers. In an automotive industries various problems like waste of material, time, total cost, complexity of 

component, etc. can be minimized by using RP techniques. It is an automated fabrication process hence it 

requires less human interference. As the product is directly fabricated from CAD data; the product development 

cycle time reduces also process planning is eliminated. Zero tool costs reduces lead times and considerable gain 

in terms of product design. Also no tooling or fixtures required so the set up will be much easier and also lowers 

the overhead cost.  

 

2.2 Prototyping and its Types: 

As its name suggests, the primary use of rapid prototyping is to quickly make prototypes for 

communication and testing purposes. Prototypes dramatically improve communication because most people, 

including engineers, find three-dimensional objects easier to understand than two-dimensional drawings. Such 

improved understanding leads to substantial cost and time savings. As Pratt & Whitney executive Robert P. 

Delisted noted: "We’ve seen an estimate on a complex product drop by $100,000 because people who had to 

figure out the nature of the object from 50 blueprints could now see it. Effective communication is especially 

important in this era of concurrent engineering.  

 

2.3 Rapid Prototyping, Rapid Manufacturing and Rapid Tooling: 

Rapid prototyping is widely used in the automotive, aerospace, medical, and consumer products industries. 

Although the possible applications are virtually limitless, nearly all fall into one of the following categories: 

prototyping, rapid tooling, or rapid manufacturing. The RP technique is most suitable for manufacturing of a 

customized or a single product. Rapid prototyping process are divided into two fundamental process steps: 1. 

Generation of the mechanical layer information 2. Generation (production) of the physical layer model The 
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rapid prototyping techniques are classified as per addition of material, type of material, state of material used 

etc. 

 
Table 4.1: Specifications of crank Shaft dimension 

Crank pin radius 60mm 

Shaft diameter 90mm 

Thickness of the crank web 50mm 

Length of the crank pin 197mm 

 

 
Fig. 2: Rapid prototyping model. 

 

3. Static Structural Analysis: 

A static structural analysis determines the displacements, stresses, strains, and forces in structures or 

components caused by loads that do not induce significant inertia and damping effects. Steady loading and 

response conditions are assumed that is, the loads and the structure's response are assumed to vary slowly with 

respect to time. The types of loading that can be applied in a static analysis include externally applied forces and 

pressures, Steady-state inertial forces (such as gravity or rotational velocity), Imposed (nonzero) displacements, 

Temperatures (for thermal strain). 

 

 
 

Fig. 3: shows the crank shaft Total Deformation  

 

 
Fig. 4: shows the crank shaft Equivalent Stress model  
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Fig. 5: Static Structural Analysis of crank shaft Equivalent Elastic Strain. 

 

Discussion And Conclusion:  

This paper provides an overview of RP technology in brief and emphasizes on their ability to shorten the 

product design and development process. Classification of RP processes and details of few important processes 

is given. The description of various stages of data preparation and model building has been presented. An 

attempt has been made to include some important factors to be considered before starting part deposition for 

proper utilization of potentials of RP processes. Rapid prototyping will not make machining obsolete, but rather 

complement it. And also the crank shaft structural analysis don, the deformation and stress, strain are absorbed. 
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