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Abstract: This paper presents an integrated methodology for the development of an advanced crankshaft, incorporating 
SolidWorks for modelling, ANSYS for analysis, and CNC milling for manufacturing. SolidWorks facilitates the exploration of 
innovative design parameters, including material selection and stress analysis, while ANSYS ensures comprehensive structural 
and dynamic analyses. The optimized design is seamlessly translated into the manufacturing phase, utilizing CNC milling 
technology for precision machining operations. The CNC milling process, guided by the SolidWorks model, ensures exceptional 
dimensional accuracy and surface finish, contributing to the production of a high-performance crankshaft. This work further 
includes a modification phase, informed by insights from ANSYS analyses, aimed at strategically enhancing the crankshaft's 
mechanical properties. Rigorous testing validates structural integrity and overall functionality. This integrated approach offers a 
synergistic solution for engineers and manufacturers, showcasing the seamless collaboration between design, analysis, and 
manufacturing. The outcomes contribute to the advancement of crankshaft technology, providing a blueprint for optimizing 
engine performance through a holistic and technologically advanced approach. 
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I.      INTRODUCTION 

Majority of steel crankshaft failure occurs due to fatigue failure, which may originate at the change of cross-section such as at the 
lip of oil hole bored in the crankpin. Vibration is one of the cause of failure of crankshaft. If the engine is running with heavy 
vibration especially torsional vibration, it may lead to crack in the crankpin and journal. One of the reason to fail the crankshaft due 
to insufficient lubricant. If the lubrication of bearing in the crankshaft is starved, it may lead to wipe out of the bearing and failure of 
the crankshaft takes place. 
FEA modelling and analysis of crankshafts was performed by [1-3] and their study focused on fatigue performance evaluation and 
comparisons of forged steel and ductile cast iron crankshafts. In their study[4-6], crankshaft specifications, operation conditions, and 
various failure sources are discussed. The literature [7-10] included a review of the effect of influential parameters such as residual 
stress on fatigue behavior and methods of inducing compressive residual stress in crankshafts. The common crankshaft material and 
manufacturing process technologies in use were compared with regards to their durability performance. This was followed by a 
discussion of durability assessment procedures used for crankshafts, as well as bench testing and experimental techniques. In their 
literature review, geometry optimization of crankshafts, cost analysis and potential cost saving opportunities are also briefly 
discussed.  
In this work, material and manufacturing processes of crankshafts are discussed. This study is focused mostly about structural load 
analysis, finite element modeling and optimization. Here it is verified the problem obtaining in the crank, the main reason is to 
sustain the heavier and sudden loads on the body and even the main larger shaft which is joined to the smaller shaft which is used to 
rotate the crank. So here the main load should be analyzed and necessary changes should be done to improve the sustainability. 
 

II.      FEA MODELLING AND ANALYSIS 
The objective of the present work is To design the crankshaft by using standard mathematical design procedure. First, a three-
dimensional model of crankshaft is created by using Solid works software as per calculations. To run FEA analysis on designed 
crankshaft by considering engine gas combustion load and torque parameters by using ANSYS Workbench software to evaluate the 
total deformation, von-misses stress, and maximum principal stress. 
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The main source of forces applied to a crankshaft is the product of combustion pressure which is acting on the piston top. This kind 
of huge force exerted onto a crankshaft rod journal which produces substantial torsional and bending moments and the resulting 
shear, compressive and tensile stresses. Hence, we need to considered all these parameters and design the crankshaft accordingly. 
3D View of Conventional Model and modified model of crank shaft is shown in Fig.1.Stress distribution and deformation of the 
conventional and modified model Modified model are shown in Fig.2 and Fig.3. 

 
Fig. 1 3D View of Conventional Model and Modified Model 

 

 
Fig.2 variation of stress and directional deformation for the conventional model 

 

 
Fig.3 variation of stress and directional deformation for the modified model 
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III.      EXPERIMENTATION 
CNC milling, synonymous with machining, employs rotational tools to shape materials on a machine bed. Systems typically feature 
3 linear axes (X, Y, Z), with advanced ones having 5 degrees of freedom (A, B) for intricate geometric complexities. The process 
involves translating a CAD model into machine instructions (G-code), cutting a block of material, aligning it accurately, and 
utilizing high-speed tools for material removal, achieving final part precision in multiple passes. The crank shaft manufactured 
using CNC milling is as shown in Fig. 4.Stress and deformation graph for the convenction crank shaft and modified crank shaft are 
shown in the Fig.5. 

 
Figure 4 modified component manufactured and Tool bit used for process in CNC using Al 6061 

 

 
Figure 5 Graph for Stress and Directional deformation  

 
IV.      CONCLUSIONS 

As if we verify the results obtained here the Ansys results obtained in the ANSYS software, here from the graphical comparison we 
can see that the stress is very less in modified model using Al6061, but when we compare the deformation results here also modified 
model using Al6061 obtained the better when compared with conventional model. And after verifying the remaining results of strain 
and directional deformation we can conclude that the Al 6061 using modified model can be used for the better results. 
Manufacturing process has also done with the obtained results. Further work can be carried out using ANOVA and Taguchi’s 
Analysis for analysing the effect of process parameters [11-13]. Also, optimization of process parameters can be studied using 
metaheuristic algorithms [14-16]. 
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