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11.4 Axial (Overlap) Contact Ratio, ep - ;
Helical gears and spiral bevel gears have an overlap of tooth action in the axial ..""
direction. This overlap adds to the contact ratio. This is in contrast to spur gears 5’ \
which have no tooth action in the axial direction. Thus, for the same tooth
proportions in the plane of rotation, helical and spiral bevel gears offer a significant I -\""-\_
increase in contact ratio. The magnitude of axial contact ratio is a direct function of S =
the gear width, as illustrated in Figure 11-3. Equations for calculating axial contact
ratio are presented in Table 11-4.
It is obvious that contact ratio can be increased by either increasing the gear width
or increasing the helix angle. = Ol
Fig, 11-2  Axial (Overlap) Contact Ratio

Table 11-2 Equatinns fnr Contact Ratio for a Bevel Gear Pnir

B Item | S'fmhnl Equation for Contact Ratio
- d
| _Back Cone Distance | AR, | 5oosE
Base Circle Radius of an R Straight Bevel Gear Spiral Bevel Gear
Equivalent Spur Gear N R, cosi | R, cose,
Quiside Radius of an 4“ A., R+ h,

Equivalent Spur Gear

'Straight Bevel Gear

| ]
| . NA, - A, + \fﬂ__;’- R.. —(R., + R )sinu

MCOSa

Conlact Ratio £ [
‘Spiral Bevel Gear

i‘v’a_,’- L2 N R - .~ (R,, + R)sing,

JENGIy

Table 11-3  Equations for Contact Ratio of Nonparallel and Nonintersecting Meshes

~ Type of Gear Mesh Equatlun of Contact Hatlu v
| Screw Gear (D wf{fur_ [Em.}ﬂ \F{Eﬂ}‘“ {_'El'ﬂ,_}’_ %

Screw Gear (@ ot 2 : 7m.cosa,
| Worm () h :.srl'nj-:; +V {d"' ) - {—E] u—nsma

Worm Gear (2 | ' AM COS,

Table 11-4  Equations for Axial Contact Ratio of Helical and Spiral Bevel Gears, ¢,

Tlpe of Gear | Equatlan of Contact Ratio E:amp_dn B
bsing 'b 50, 30°, m.=3
| Helical Gear = le,= 2. T e .'
| Spiral Bevel Gear | btanp, | From Table 86: R, =67.08204, b = 20, |'

R-05% =m ,rir_as~ m=3, £:=1.7462

NOTE: The module m in spiral bevel gear Equatmn is the normal module.

SECTION 12 GEAR TOOTH MODIFICATIONS

Intentional deviations from the involute tooth profile are used to avoid
excessive tooth load deflection interference and thereby enhances load

capacity. Also, the elimination of tip interference reduces meshing noise. -
Other maodifications can accommodate assembly misalignment and thus
preserve load capacity.

12.1 Tooth Tip Relief

There are two types of tooth tip relief. One modifies the addendum, (#) Addendum Tip Reliet
and the other the dedendum. See Figure 12-1. Addendum relief is much Fig. 12-1
more popular than dedendum modification.
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