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Abstract

Gear design carried in former type
determined a few variables like module,
pressure angle, helix angle.

After investigating repeatedly results
obtained through stress analysis and
making a determination an optimal shape,
but its design process was not only
complex but also difficult to get a precise
profile curve from operating by hand.

In this study, rotating shape of gear
profile curves were generated automatically
with standard spur gear, equivalent helical
gear, shifted gear & pinion by using
developed program which is Auto_LISP
language supported in Auto-CAD. Output
tooth profile by using CAE program is
applied as Preprocessor for stress analysis
in each contact points.

This program which can be determined
rapidly an optimal shape of gear will be
successfully supported for Small & Medium
companies designing and manufacturing
gears by using Auto-CAD.
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Fig. 1 Input window of gear sources
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Fig. 2 Selection window of gear to calculate
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Fig. 3 Generation of Gear tooth profile
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Table 1 Standard spec of gear

Title Gear | Pinion
tooth number 3] 20
pressure angle 0 °

module 1

radius of pitch circle |13 mm IlO mm
addendum modification
coefficient 025
contact ratio 158
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Fig. 4 Auto gear generation profile

Fig. 5 Auto gear generation magnified profile

pressure angle(14.5)
/ pressure angle(17.5)

pressure angle(20)

Fig. 6 Gear profile as pressure angle



standard spur gear
clesrance(0.125m)

clearance(0.25m)
L/

Fig. 7 Gear profile as clearance

Fig. 9 Standard Spur gear
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Fig. 11 Clearance(0.25) gear profile
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Table 2 Finite Element Model Spec

Gear
Standard Spur Gear
An item
Element class Quad(4)
Nodes 5220
Elements 4844
Modulus of
21000 (kgf/mm?®
Elasticity (et )
Poisson’s ratio 0.3

Fig. 10 FEM model of standard spur gear
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Fig. 11 Stress distribution at initial contact
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Fig. 12 Stress distribution at single contact

Fig. 13 Stress distribution at double contact
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