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ABSTRACT

A gear is a rotating part of a machine with teetbngside the circumference to transmit
torque to one or more rotating gears along a tarigémlirection. The teeth of a spur gear

prevent any kind of slip or deformation and all@atransmit the torque with a force consid-

erably higher than normal gears. To transmit théational constant movement, the teeth
profile must be designed so that during the tramssion, the common normal must pass
through a fix point placed on the centre line.
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1. INTRODUCTION 2. THEORETICAL BACKGROUND

To be able to transmit torque, a gear can  We take for example two gears without
be attached to any kind of device that hasany kind of specification for the teeth profile.
teeth that match with the teeth on the gear- index 1 — driving gear
The rotation of any gear causes the move- index 2 — driven gear
ment of other gears. In this way the rotation- N-N — Common normal of teeth in contact
movement can be transferred from a spot tgoint B
another, from a shaft to crankshaft, for ex-- T-T — Common tangent for the same point
ample. - O, and Q are the gear centres, considered

Though, many times gears are used tas fixed.
transmit rotation from a spot to another of a From these points we shall draw the
mechanism or ensemble, they can be used tperpendiculars @K; O-K, on N-N.
transmit amplified or diminished forces. The B point is obtained by joining.B

and B points. B=B,=B
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Speed in this contact point£3,=B: Vy # Vo, = the relative movement of the

V= x0;B; =y x0O;B profiles is of rolling and sliding . At the lev-
el of the contact point C, the tangential
speeds are zero: allowing a pure movement

Vy =, x0,B, =, x0,B

with v, 1 O_1I3 andv, 1 O_2I3 . of rolling. O,Cand O,C - circles of pitch.
Speeds are decomposed on the normatundamental Law of Gear-Tooth Action

alnd tangent direction of the contact profile: We calculate thenodulusof V., and V., .

Vq =V + Vg

Vy =Vy +Vy, MBEDB OKB= \\//_an%: Vi =V1%

i =w/w, - is constant if the flanks of the Vl oK oK

teeth stay permanently in contact. MBF[3 AOK,B= V—j =EB’2 = Vpy ZVZEBZ

The absolute value of the periferic

speeds of pointsnd B are written as:
Vi =W *0OB v, =w, *0,B

If vy, =V, = *OK; =w, *OK,
@ _ 0K,
w, O,
O,K,/OK; = constant, only if the normal
N-N keeps its position from the centre of the
gears. In an involute spur gears, the transmis-
sion ratio is equal with the inverse ratio of
the base diameters.
N =0 _
W dy

or i =y /w, = constant,

3. CREATING GEOMETRY

The next step includes the analysis of
the gear spur with finite element method.
Firstly the 3D solid model of the gear spur
was generated in AutoCAD and then im-
ported in ANSYS Workbench. Fig. 2 show
the geometry of the model exported from
AutoCAD to ANSYS.

Fig.1

Profile K will be permanently driven
by R if Vi, =V,,.

If v,,>V,,, profile nr i plastically
deforms profile nr

If Vv, <V,,, profile K, has its own
speed and it is not driven anymore by F
meaning that it will drag behind.

Fig.2 CAD model
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Table 1. Main dimensions
Distance between 208 [mm]
axes
Diameter head 240 [mm]
Rolling diameter 200 [mm]
Base diameter 175 [mm]
Tooth height 55 [mm]
Tooth thickness 25 [mm]
Number of teeth or 13
wheel

4. ANALYSIS OF THE GEAR SPUR

USING ANSYSWORKBENCH

6. RESULTS

The presentation dealt with contact
stress considering contact ratio, approach
angle, contact and length of contact. The
stress was more than the correct value of
contact stress obtained from approximating
tools. In order to apply finite element method
for contact analysis, a special technique was
used to distinguish between the two parts of
the contact regions. One was the first body
named target region and the other body was
named contact region. At the end of the con-
tact, the stress increased suddenly to a high
value almost close to the maximum value.

After the analysis, the stress results

The model, witch was generated in Au-\yere 174,66 MPa which is acceptable con-

toCAD, was transferred to AnSYS Work-

sidering that the melting point of the steel

bench, and then prepared for analysis. Firstly,caq is 325 MPa.

the model was meshed. The model consists

Total deformation was found in the tip

of 1496 elements and 9940 nodes. The cOMy¢ the tooth area, and had a maximum value
ponents were defined as solid bodies. Afterys g 45 mm.

the meshing process, the boundary conditions
were defined. Then the rotation was prede-
fined to 180 degrees for the driving gear, and
a torque of 10 Nm for the driven gear.

Fig.3 Mesh detail

5. DEFINITION OF MATERIAL
PROPERTIES

The material used for this numerical
simulation is a high strength steel with stress

at which the flow begino, =329VPa and

the stress at which rupture begins is 500
MPa. The modulus of elasticity is E=2,1310
MPa and Poisson’s ratig=0.3.

© Galati University Press, 2016

Fig.7 Total stress detalil
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7. CONCLUSIONS We conclude that analysis software can
be used for other analyzing purposes.

The finite element analysis of spur gear
is done to determine the maximum contact
stress with AnSYS 15.0. The finite eIementREFERENCES
method is most widely used to find a real[l]. Huei-Huang Lee, "Finite Element Simula-
model of the geared set using the stress anal- tions with ANSYS Workbench 1&DC Pub-
ysis in the pair of gears. The development of  lications, Pages 142-147, 2012.
finite element analysis model of the spur gear ) "
assembly, in order to simulate numerical thePaper received on December 107, 2016
contact stress and bending stress, became
more significant for the design of gears.
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