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ABSTRACT

Gears have been used throughout history for varmuposes gearing is one of the most effective atxh
transmitting power and rotary motion from the seuto its application with or without change of spem direction.
The rapid development of heavy industries suchedscle, shipbuilding and aircraft industries ineet decades require
advanced application of gear technology. The madetif a sintered spur gear for both standard andiigrcorrected
tooth. After making model from C programming is thenported to an analysis software ANSYS for camgybut the
static analysis. Finally the comparisons for strissgarried out for both the standard sintered spesr and profile
corrected sintered spur gear. The interferencettier profile corrected sintered spur gear was cemnally less as

compared to the standard sintered spur gear.
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INTRODUCTION

Designing of gears are very important to an variapglication because of while transmission it idtroes the
various stress and strains because of these Vailie®s are usually occurs. In addition, Kamenaysk(2011) Report that
the rapid shift in the industry from heavy indussrisuch as shipbuilding to industries such as attdenmanufacture and
office automation tools will necessitate a refirsggblication of gear technology. Gears are usuagduor transmitting to
an rotary motion between two shafts, usually witltcamstant speed ratio (Sweeney, 2010). Gears heea bsed
throughout history for various purposes, from ckdttans to power transmission. According to Kub01@), gearing is
one of the most effective methods transmitting poaved rotary motion from the source to its applaratwith or without
change of speed or direction. Gears will always/giteas a critical machine element for transmittipgwer in future
machines due to their high degree of reliabilityl mompactness. For instance in the automobile tngirghly reliable
and lightweight gears are essential. Furthermagebttst way to reduce noise in engines requirefatirecation of silence

gear system (Heywood, 2010).

The development of finite element methods for tbkitson of practical engineering problems beginshvithe

advent of the digital computer (Tsay, 2009).
EXPERIMENTAL ANALYSIS

Finite element nonlinear contact analysis was amde® modelling and simulation of gear pair in mesh
The analysis has been carried out by using softpackage ANSYS 10.0. Newton-Rapson’s method has bsed for the
convergence of the results for this non-linear ysial The load has been applied by putting in adrgaions’ and wheels’

teeth and applying the torsion moment on the pinidie gear models have been discretized by 2Defalgments that are
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adequate for the contact analysis. The stress btmebeen considered to be a plane stress andidtienf has been
neglected.

The single standard gear tooth and a single prafileected tooth is considered for analysis. Oun & to
determine the stress at the root, so for this,gbar tooth at the fillet region is discretized intery small elements
comparatively with other region of gear tooth. Thedel of the single standard tooth has 161elem&f&nodes and the
model of a single profile corrected tooth has 1@nents, 144 nodes for a smart sizing parametér size level factor of
0.65, producing all the quadrilateral in 2D. Freestrer is used. The following Figure-1 and Figush@ws the meshing
and the node-numbering scheme of the gear tooth feodule of 9 and a back-up ratio of 0.5.

Figure 1. Meshed Gear Model
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Figure 2: Meshed Model of the Profile Corrected SpuGear

While meshing of gears, the total force transfefredh the pinion to the gear is by line contactyoalong the
face width of the gear tooth. The force acting lo@ body is taken as a point load in 2-D static ysisl The point load
terms is considered by having a node at the pdiapplication of the load.

Input Parameters
Addendum= 1modile, Deddendum=1.157module, MateiGaitered Iron Copper Carbon

Young's Modulus= 1.37 x 105 N/mm2, Load = 26KN, B&lp ratio = 0.5
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Table 1: Material Properties for Steel

Sl. No Description Values
1 Poisson’s Ratio 0.33
2 Young's Modulus N/mm 2.1x106
3 Tensile yield strength (N/mfin| 200
4 Flexural Strength (N/mfh 21000
5 Density g/cm 7.9

Table 2: Material Properties for Sintered Iron Copper Carbon

Sl. No Description Values
1 Poisson’s Ratio 0.3
2 Young's Modulus N/mm 1.37 X 10
3 | Tensile yield strength (N/nfin 460
4 Flexural Strength (N/mf 700
5 Density g/cm 7.6-8.1

MODELLING AND ANALYSIS

True bending stresses at the tooth root of spuisgaa quite different from the nominal value tha utilized for
the calculation of load capacity, either by staddasr usual design rules and accurate FEM andigsideen done of the
‘true’ stress at tooth root of spur gears in thection of the gear geometry. The obtained resualtdion the importance of

these difference.

In the case of tooth bending strength, a cantilevbeam model is generally used to compute theibgredress.
With this approach, leiws in 1892 first calculatbe tooth root stress of spur gear teeth (W. leliissestigation of the
strength of Gear teeth”, proceedings of enginelets, @hiladelphia). This model is still the basis $tandard calculation
method successfully used in gear design. Howekierldcal stress state — the ‘true’ stress — intdbéh root fillet may be
different from the nominal values obtained by thisthod.

In a non-linear finite element analysis the loadajplied in increments until the maximum load ifiaged.
In each succeeding increment the Von Mises streasedigher and spread out to more teeth as tledh tome in

contact. The Von Mises stresses in the test geéansc@mum load, 26KN.

The yield stress is exceeded in a few locationseiMepeated stresses are in excess of the yieksdow cycle
fatigue occurs, i.e., failure takes place afteelatively few cycles. Three sets of teeth are intact simultaneously at the
maximum torque, thus a certain amount of load sigadccurs. Traditional gear formulas, created prilpndao design

metal gears, cannot give this information directly.

The 26KN torque is applied in several incremengxEorque increment causes additional tooth deftiom and
an increase in the stresses until the full loadgplied. At maximum torque, the Von Mises stresseseed the yield
strength of the material at least one locationc&ithe point of yielding moves as pairs of teetmedn contact, a low
cycle fatigue process is set in motion. The varitress Contour — Von — Mises Stress For diffecentection Factors as

shown in Figures 4, 5, 6.
STRESS CALCULATION FOR SINTERED GEAR

Considering the gear tooth as a cantilever beaadfat one end and the load being applied at tghawn in the

Figure below, the stress values are calculated.
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Figure 3: Fs = Stress, = Tangential Tooth Load, h = Tooth Height,
b= Face Width, t = Whole Depth
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Where,

h=21.6mm, b =90mm, t = 14.28mm

26426 x 21.6
0 Fs= k= 187N/mni
1/6 x 90 x (14.28)

Figure 4: Stress Contour — Von — Mises Stress for m 9, Correction Factor = 0
COMPARISON OF GEAR PARAMETERS
PCD=200mm, Module=9, Z=2&=20°

Table 3: Comparison of Gear Parameters for DifferehCorrection Factors

Parameters Correction Factor (X) mm
(mm) +0.43 +0.62 0 -0.43 -0.62
Addendum Dia 225.74 227.2 218 210.26 207
Dedendum Dia 185.24 186.7 179 169.76 166.34

Base Circle 188 188 188 188 188
Tooth Thickness 16.95 18.2 14.28 11.32 10.1
Tooth Height 21.6 21.6 21.6 21.4 21.6)
Addendum 12.87 14.58 9 5.13 3.42
Dedendum 6.54 4.83 10.41 14.28 15.99

Clearance 2.19 2.19 2.19 2.19 2.19
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Figure 5: Stress Contour — Von — Mises Stress of Bfile Corrected Spur
Gear for m = 9, Correction Factor = +0.62

Figure 6: Stress Contour — Von — Mises Stress of Bfile Corrected Spur
Gear for m = 9, Correction Factor = +0.43

RESULTS OF STRESS ANALYSIS

Table 4: Von-Mises Stress for Standard and Profil€orrected Sintered Spur Gear

Module Von-Mises Stress (MPa) for | Von-Mises Stress (MPa) for Profile
(mm) Standard Sintered Spur Gear Corrected Sintered Spur Gear
7 194 164
8 191 155
9 187 148
10 184 140

Table 5: Von-Mises Stress for Different CorrectionFactors

Correction Factors (x) | Von-Mises Stress (MPa)
+0.62 148
+0.43 161
0 190
-0.43 202
-0.62 212
COMPARISON OF VON-MISES STRESS
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Figure 7: Comparison of Standard Tooth Results
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CONCLUSIONS

Modeling of gear by using the C-program the inwelptofile is created and the output of C-programoisverted

to the DXF file conversion after that the modelshe standard and corrected spur gear tooth isriegdo the ANSYS

through IGES file conversion. From the ANSYS the woises stress is calculated for the standard améated spur gear

tooth. From the above discussion about the stneslysis, it is finalized that the maximum stresaaantration occurs at

the root of the gear tooth. With the increase imexdion factors the stress value decreases.
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