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C-language has become one of the most widely used programming languages of all time. It is useful
for many applications that had formerly been coded in assembly language. The knowledge of
computer programming in C is one of the most fundamental skills for today's students. In this paper
the C-language is utilized to do the calculations of various dimensions related to the design of Muff
(Sleeve) coupling by using some input parameters. With the conventional method first the design
process was finalized then its flow chart was prepared followed by the coding. With the help of one
sample design illustration the output is compared with physical calculations.
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INTRODUCTION

C Programming

C is a general-purpose, high-level language that was originally
developed by Dennis M. Ritchie. C has now become a widely
used professional language for various reasons like ease in
learning, structured language, efficient programs, handling of
low-level activities and its ability to be compiled on a variety
of computer platforms. A C program basically consists of the
preprocessor commands, functions, variables, statements,
expressions and comments. First the coding is done then code
of the program is converted to an executable binary image
using compiler [3].

Muff Coupling

Couplings are the devices which are used to connect the shafts
which are normally coaxial with slight or no misalignment. In
engineering applications there arise several cases where two
shafts have to be connected so that power from driving shaft is
transmitted to driven shaft without any change of speed.
Several types of couplings are used in practice. Muff or sleeve
coupling is the simplest form of a coupling.

It consist a steel or cast iron sleeve fitted on the ends of shaft to
be connected. The sleeve is connected to the shaft by means of
keys. Muff coupling has the features like simplicity of
construction due to very few components, ease in assembly and

*Corresponding author: Rphan R OzarRar

dismantling, simple and easy to maintain as their high torque
capabilities make them suitable for higher rpm power
transmission applications, no lubrication is required due to
rigid connection, low operational cost as no lubrication is
required and maintenance is minimal, operational cost is very
low and smooth and quiet operation due to no moving parts and
thus noiseless operation. [1].

Figure 1 Muff coupling [2]

DESIGN OF MUFF COUPLING
Design for shaft

Let d= diameter of the shaft,
As we know that the torque transmitted by shaft, key and muff,
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60 x Power (P)

T T) =
orque (T) 2wt Speed (N)

We also know that the torque transmitted,

Torque (T) = % X Allowable Shear Stress (1)
x Diameter of Shaft (d)3

Figure 2 Parts of Muff coupling [4]

Design for muff (sleeve)

The muff is designed by considering it as a hollow shaft. The
usual proportions of cast iron muff are as follows:

Outer diameter of sleeve D =2d+ 13
Length of sleeve L=3.5d

We know that the torque transmitted by the hollow shaft,
p* d*

T
Torque (T) = 16 X Resulting Shear Stress (1) X D

If 1, < 14 then the design of muff coupling is safe.
Design for key

The width and the thickness of coupling key are obtained from
the proportions. The length of the coupling key is atleast equal
to the length of sleeve. The coupling key is usually are made
into two parts so that the length of the key in each shaft.

L 35d

2 2
The width (W) and thickness (t) of key can also be taken from
the proportion,

et

The induced crushing and shearing stresses may be checked as
follows.

We know that the torque transmitted,

Considering shearing of the key,

Torque (T) = length (1) X width(w)

X Resulting Shear Stress (1) X 3

Considering crushing of the key,

thickness (t)
2

FLOWCHART FOR DESIGN
Flow chart is prepared taking help of drawing tool [6].

Torque (T) = length (1) x X Resulting Crushing Stress (o) X g.

~Display Deskgn of Key i unsate (Crush)_-~

Figure 3 Flow chart for design

C PROGRAM

Program is written with Notepad++ as shown in Figure 4 and
executed on Turbo C compiler.

Source code [7] is given below.

/// Program for Design of Muff Coupling

#include<stdio.h>

#include<conio.h>

#include<math.h>

#define Pi 3.141593

void main()

{

int d;

float P,N,Sc,Sca,Scr,T,D,L,cb,w,t,1, Cr,Cra,SSc,SSca;

clrscr();

printf ("\nFor Muff\n\tPower(Watt)=\n\tSpeed(rpm)=\n\tShear
Stress(MPa)=\n\tAllowable Shear stress(MPa)=\n");
scanf ("% %% %", &P,&N,&Sc,&Sca);

printf ("\nFor Key \n\tAllowable
Stress(MPa)=\n\tAllowable Shear stress(MPa)=\n");
scanf ("%f%f",&Cra,&SSca);

///Design of shaft

T =(P*60)/(2*Pi*N);

cb = (16*T*1000/(Pi*Sc));

d = pow(cb,(double)1/3);

d+=1;

printf ("\nParameters of Shaft are:\n\tTorque=
%0.2f(N.m)\n\tDiameter of Shaft= %d(mm)",T,d);

///Design of Muff (Sleeve)

Crushing
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D =2%*d+13;

L =3.5%d;

printf("\nDiamension ~ of = Muff:\n\tInner = Diameter =
%d(mm)\n\tOuter Diameter= %0.2f(mm)\n\tLength of muff=
%0.2f(mm)",d,D,L);

Scr = T*1000 *(16/Pi)*(D/(D*D*D*D-d*d*d*d));

if (Scr<Sca)

{printf("\n\tDesign of Muff is safe");
/l/Design of Key

w=d/4;

t=d/4;

1=L/2;

printf("\nDiamensions of Square
9%0.2f(mm)\n\tThickness=
%0.2f(mm)",w,t,1);

Cr=T*1000%4 /(1*d*t);

if (Cr<Cra)

{printf("\n\tDesign of Key is safe against crushing");
SSc =T*1000*2/(1*w*d);

Sunk Key:\n\tWidth=
%0.2f(mm)\n\tLength=

if (SSc<SSca)

{printf("\n\tDesign of Key is safe against Shear");

}

else

printf("\n\tDesign of Key is Unsafe against Shear");

}

else

printf("\n\tDesign of Key is Unsafe against crushing");
}

else

printf("\n\tDesign of Muff is Unsafe");

getch();

}

Sample Illustration

Design a muff coupling which is used to connect two steel
shafts transmitting 40 kW at 350 rpm. The material for the
shafts and key is plain carbon steel for which allowable shear
and crushing stresses may be taken as 40 MPa and 80 MPa
respectively. The material for the muff is cast iron for which
the allowable shear stress may be assumed as 15 Mpa [5].

Output

After execution of program we got output as follows. Figure 5
indicating the screen showing the output.
For Muff
Power(Watt)=
Speed(rpm)=
Shear Stress(MPa)=
Allowable Shear stress(MPa)=
40000
350
40
15
For Key
Allowable Crushing Stress(MPa)=
Allowable Shear stress(MPa)=
80
40
Parameters of Shaft are:
Torque= 1091.35(N.m)
Diameter of Shaft= 52(mm)

Diamension of Muff:
Inner Diameter = 52(mm)
Outer Diameter= 117.00(mm)
Length of muff= 182.00(mm)
Design of Muff is safe
Diamensions of Square Sunk Key:
Width= 13.00(mm)
Thickness= 13.00(mm)
Length=91.00(mm)
Design of Key is safe against crushing
Design of Key is safe against Shear

Al lowab
Al lowab

Figure 5 Output on screen

RESULT

Dimensional values of parameters are differing due to
difference in shaft diameter consideration as shown in Table
1.Design is safe against shear and crushing in both the cases.

Table 1 Comparison, solution as in reference and output
obtained by programming.

Parameter Solution in ~ Programming
reference output
Shaft Diameter (mm) 52~55 52
Shaft Torque (N. m) 1100 x 10° 1091.35x 10°
Inner Diameter of Muff (mm) 55 52
Outer Diameter of Muff (mm) 123~125 117
Length of Muff (mm) 192.5=195 182
Thickness of Key (mm) 18 13
Width of Key (mm) 18 13
Length of Key (mm) 97.5 91
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#include<stdio.h>

#include<conio.h>

finclude<math.h>

#define Pi 3.141593

void main()
=R
int d;
float P,N,Sec,Sca,8cr,T,D,L,ch,w,t,l, Cr,Cra,S88c,S88ca;
clrscr() ;
printf ("
scanf (

acanf ( ,&Cra, &88ca) ;
///Design o haft

T =(P*:0) [ (2*Pi*N) ;

cb = (16*T*1000/ (Pi*8c));
d = pow(ch, (double)1/3);
de=1;

printf ("\nPFa
///Design o
D= 2%¥d+13;
L= 3u0%d
printf ("
Scr = T*100
if (3cr<8ca)

printf ("\nD
Cr. = T*1500%4
if (Cr<Cra)

H{printf("\n\tDesign of
85c =TH1000%2 [ (LewHd) ;
if (SSe<SSca)

S {printf ("\n\tDesi

Diameter:

0.2£ (mm) ",w,t,1);

n\tLength=

Lo

else

printE("\n\tD f Muff is Unsafe")

getch() ;

48 Ly b
C sourcefile length: 1445 lines: 48 Ln:48 Col:2 Sel:0|0 Dos\Windows UTE-8 INS
Figure 4 Program draft
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