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INTRODUCTION

● A shaft is a rotating member usually of circular cross-section (solid or 
hollow), which transmits power and rotational motion.

● Machine elements such as gears, pulleys (sheaves), flywheels, clutches, 
and sprockets are mounted on the shaft and are used to transmit 
power from the driving device (motor or engine) through a machine.

● Press fit, keys, dowel, pins and splines are used to attach these 
machine elements on the shaft.

● The shaft rotates on rolling contact bearings or bush bearings. 
● Various types of retaining rings, thrust bearings, grooves and steps in 

the shaft are used to take up axial loads and locate the rotating 
elements.

● Couplings are used to transmit power from drive shaft (e.g., motor) to 
the driven shaft (e.g. gearbox, wheels).
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TYPES OF SHAFTS

1. Axle: The term ‘axle’ is used for a shaft that supports rotating elements like 
wheels, hoisting drums or rope sheaves and which is fitted to the housing by 
means of bearings. In general, an axle is subjected to bending moment due to 
transverse loads like bearing reactions and does not transmit any useful torque, 
e.g., rear axle of a railway wagon.

2. Spindle: A spindle is a short rotating shaft. The term ‘spindle’ originates from the 
round tapering stick on a spinning wheel, on which the thread is twisted. 

3. Countershaft: It is a secondary shaft, which is driven by the main shaft and from 
which the power is supplied to a machine component.

4. Jackshaft: It is an auxiliary or intermediate shaft between two shafts that are 
used in transmission of power. 

5. Line shaft: A line shaft consists of a number of shafts, which are connected in 
axial direction by means of couplings. 33
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SHAFT DESIGN

● Material Selection 
● Geometric Layout (fit power transmission 

equipment, gears, pulleys) 
● Failure strength 
● Static strength 
● Fatigue strength 
● Shaft deflection 
● Bending deflection 
● Torsional deflection
● Slope at bearings and shaft-supported elements
● Shear deflection due to transverse loading of short 

shafts 
● Critical speeds at natural frequencies
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● This project deals with design of drive shafts using a C programming code. In most practical applications, 
gears and pulleys are mounted in large number on shafts. 

● Thereby, the process of determining suitable diameter of shaft by traditional methods becomes tedious 
and time consuming. 

● A program code is written which determines diameter by considering the length of the shaft, power 
transmitted, rpm of the shaft, diameter of pulleys and gears, tension ratios of pulleys, pressure angles of 
gear and position of gears and pulleys on shaft.

PARAMETER USED

M - Maximum bending moment                                   T - Torque (Twisting moment)            rp-radius of pulley

τ – Maximum allowable shear stress                              d-Diameter of shaft                        T1,T2-Tensions on tight and 
slack

σ – Maximum allowable normal stress                          P-Power (in kW)                               L-Length of shaft (mm)

Cm – Shock factor                                                                N-speed in rpm                              G-Rigidity Modulus

Ct – Fatigue factor                                                                rg-radius of gear

PROBLEM DEFINITION
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IMPLEMENTATION OF CODE IN C AND 
MATLAB
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IMPLEMENTATION OF CODE IN C AND 
MATLAB

99



IMPLEMENTATION OF CODE IN C AND 
MATLAB

1010



IMPLEMENTATION OF CODE IN C AND 
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DESIGN AND ANALYSIS
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CASE 1: ANALYTICAL
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CASE 1: OUTPUT
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CASE 2: DRIVE SHAFTS
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P=327.3 kW
N=2500 rpm
T=1250 N-mm
L=1650 mm (Length of drive)



CASE 2: DRIVE SHAFTS
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● MATERIAL: STAINLESS STEEL 
● MAXIMUM SHEAR STRESS: 108 MPa

A drive shaft or Cardan shaft is a mechanical component for transmitting torque and 
rotation, usually used to connect other components of a drive train that cannot be 
connected directly because of distance or the need to allow for relative movement between 
them

Here we have run the calculations for 
1. Steady Conditions
2.Minor Shock loads
3.Heavy Shock loads



CASE 2: DRIVE SHAFTS
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● Here we have obtained shaft diameter
● 1. Steady Conditions: d=38 mm
● 2.Minor Shock loads:d=40 mm
● 3.Heavy Shock loads:d=50 mm

● The author of the paper had obtained a shaft diameter of 60mm
● This is because fatigue failure was also considered.



CONCLUSION

1. A generalised C program code has been written for  computing shaft diameter for 

simply supported shafts on bearings with any number of gears and pulleys.

2. The code has been compared to the results obtained analytically.

3. This eliminates human error, makes the process less tedious and faster.

4. MATLAB code has been developed to take the output values of the C code (in the 

form of binary text files), read these values and use them to plot the bending and 

shear force diagrams of various load configurations.

5. A sample simulation using LiveLink for COMSOL and MATLAB can be 

conducted or shaft-pulley system.
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FUTURE SCOPE
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● The current C project code creates a text file containing the values entered by the user. 
The required values are then extracted into a column vector in MATLAB which are to be 
used for the plotting of shear force and bending moment diagrams. This necessitates 
manual execution of the MATLAB code which needs to be automated.

● This process can be made faster and efficient by incorporating the codes into 
SIMULINK to form a console application with integrated graphics (GUI), thereby 
making it easier for any user to access and analyze shaft specifications.

● The generated outputs can also be linked with Solidworks software to create a sample 
design of the shaft based on the input parameters along with stress-strain analysis of 
the shaft design to display its working under normal conditions. This makes this 
application compatible on an industrial level.

● The data from the C and MATLAB program can be used as an input for COMSOL for 
FEA analysis to give deeper insight into shaft design.



FUTURE SCOPE
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● The data from the C and MATLAB program can be used as an input for COMSOL for 
FEA analysis to give deeper insight into shaft design.

● The LiveLink feature of COMSOL can be implemented for this purpose.
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THANK YOU!
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