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ABSTRACT:
Air compressor has earned a fair amount of Table Il. Reaction For erent Locations Of
popularity amongst various industries due to diverse
. . . .. Point | Description Moment(kg-mm)
uses of compressor air in applications such as driving vort T Vot
er oriz er
of air engines(air motors), operation of blast furnace, A | Bearingl 0 0
Bessemer conveyors, supercharging of 1.C. engines to B HP Crank 45853.3 | 34333.08
name a few. The air compressors are available in C -98666.5 | 197608.9
various capacities and types. Mainly there are two D 514798 | 145345
. . . E 1371.09 56769
types of compressor is driven by prime mover such as = 9616894 5

diesel engines or electric motor or sometimes turbine
through crankshaft. In this paper crankshaft was
designed by considering torsional and bending
moments. After designed model was developed
Creo. Static structural and transient analysj
carried out in ANSYS.
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int C. So resultant

1. INTRODUCTION: = L ): +(M, *K,)? =3301307.782Kg —mm
In order to successfully co

vibration, the vibration of rg 3 etep of shaft under shear strength,
crankshaft, which can cause i i L II
compressor, and some 16*dc3 e
bearing and cranksh d_ =42.071mm

Diameter of shaft under bending strength,
1
M, ==

be 2 [

imensional coupled d,. =3 32" M, =44.71lmm
*
including the 77 0%

Diameter of shaft under fatigue strength,

d. =3 32"Mee _gg.187mm
T*S,

M, *K, + M, ]=331307.782Kg — mm

2. DESIGN:
2.1 CRANKSHAFT DESI
Se = Allowable fatigue str,

] Design of crankpin,
Pr=Tangential force

_ * 2 * 2 _
Table I. Crankshaft Material Properties (Mte)_ \/(M b Kb) + (Mt Kt) = 79097.653Kg —mm
Material SG Iron 600/3
Fac_tor of SafEt_y 15-2 Diameter on the basis of shear strength,
Ultimate Tensile Strength 600Mpa.
Yield strength 370MPa d = 16 M. =26.10mm
Cc * te
T*T
Case-I: Position of crankshaft at TDC and it is
subjected to maximum bending moment and zero torsional Diameter on the bending strength,

moment.
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Torsional moment at D is given by,
M, = F,.r =130509Kg —mm

d, =3\/3217Mbe=27.33mm (M)=+(M, *K, ) +(M, *K, ) =353738.339Kg —mm
T* o,

Diameter of shaft under shear strength,

My ==[M, *K, + M, ]=75689.9275Kg — mm

N[

Design of web: I1
T=—"73M;
16*d,
Thickness of web, d.=43.01mm

t=0.7d =70mm

Diameter of shaft under ben

Width of web My = E[M
w=1.14d_ =114mm

Compressive stress due to (R1)v

o= 0.1347Kg/mm?
w.*t

c

Bending stress due to (R1)v
(b, —0.51, —0.5t)*(0.5t*(R,), )

T w*t?
12
Total stress,
o =0, +0, =1.645Kg/mm?

=1.5056Kg/mm?

Bending moment due to radial component,
(M,), =(Ry), *[b, —0.51, —0.5t] = 40097.3Kg —mm

Bending stress due to radial component,

(0p), = 1('\/'70 =2.823Kg/mm?
g-kwsvth

Case-II: On the ba onal moment. Bending moment due to tangential component,

(M), =P, *(r —dzﬂJ = 443425076 Kg —mm

Reaction forces at ocations of crankshaft

Point | Description Moment(kg-mm)
HoyfZ. Horiz. Vert.

A Bearingl -588.8 -118.4 0 0 Bending stress due to tangential component,

B HP Crank -1740 -1570 -46775.1 | 13264.8 (Mb) ,

C | LPCrank 3460 | -31209 | 1249047 | 173986.1 (op), = 17‘ =1.92Kg/mm

D HP Crank -1740 -1570 -152562 | -41364.1 it VR

E Bearing2 352.9 353.3 214937.5 56769.3 6

F Flywheel 961.6 254.0 0 0

Bending moment is highest at point D. So resultant  Direct compressive stress due to radial component,

bending moment, (o, )d _ Z*F\)Ar/*t — 0.3506Kg /mm?

My =/(Mp, ) +(Mp, )} =219.191*10°Kg —mm
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I Mod. Static Structural Tan.& Rad.force
Total Deformation

Type: Total Deformation

Unit: mm

Maximum compressive stress, Time: b
0.27106 Max
0.15

o, =(oy) +(op), +(o.), =5.0936Kg/mm’ o

5.2371e-8 Min

Torsional moment

(M,)=(R, )h[ } 208.053*10° Kg —mm
(My), = v;,*‘t*z‘ —11.0068Kg / mm? R o
Figure 3.3: Total Defi tion of Crankshaft
OF CRANKSHAFT

Maximum CompreSSiVe stress 3.2 TRANSIENT ANA

(Mb)l=%+%\/(ac)2ﬁ —12.82Kg/mm?

Diameter of shaft under flywheel,
(M, )=(Rg *c)=111628.349Kg —mm
(M,)=(P, *r)=259500Kg —mm

Diameter on the basis of shear strength,

(d.)’ = ,/ M, +M,? =39.89mm i ifi§h for Transient analysis of

Diameter on the basis of bending strength,

Gb

113.83 Max
10118

=37.60mm

88.534
75.886
£3.238
50.591

37.943
25.296
12.648
0.00024537 Min

3. ANALYSIS:
3.1 STATIC ANALYSIS OF CR{

0.00 400.00 grmm)
— 3

200,00

Figure 3.5: Equivalent von-mises stress for Crankshaft in
Transient

F: Transient Structural_120
Total Defarmation

Type: Total Deformation
Unit: rrm

Time: 6.6616e-002

0.093045 Max

0.083706

0.072358

0.06203

0.051692

0.041353

0.031015

Fl . 1 0.020677
. & 0.010338

0 Min

E Mod. Static Structural Tan.

Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: MPa

Time: L

315.96 Max

e

0.00 400.00 {mm}
—— x

200.00

Figure 3.6: Total Deformation of Crankshaft in Transient
1.0587e-5 Min
4. RESULT AND DISCUSSION:
From FEA static analysis maximum stress on
crankshaft is 67.67 MPa and in transient analysis it is 82.05
- 100 6o 27\ MPa. Allowable value of stress for crankshaft is 90 MPa.

15000 The maximum deformation obtained in static analysis is

Figure 3.2: Equivalent von-mises stress for Crankshaft
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0.27 mm and in transient analysis 0.09mm, which is very
small. Thus crankshaft design is safe.
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