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Determining tooth thickness of various gear types

How to calculate the nominal values of chordal
tooth thickness in all types of gearing.

I n order to determine the tooth size of a gear after taking into
account the backlash allowance, you first must determine what
the nominal tooth thickness should be. There are three methods for
determining this value: chordal tooth thickness measurement, span
measurement, and over pin or ball measurement. For this article, we
will discuss chordal tooth thickness measurements.

The chordal tooth thickness measurement method uses a tooth
caliper that is referenced from the gear’s tip diameter. The thickness
is measured at the reference circle as detailed in Figure 1.

Forspur gears, the formulas to calculate the chordal tooth thickness
are detailed in Table 1.

This angle is used as a reference in determining the tooth thick-
ness, s, when setting up the gear cutting machine.

For spiral bevel gears cut using the Gleason system, the formulas to
calculate the chordal tooth thickness are detailed in Table 7.

The calculations of chordal tooth thickness of a Gleason spiral bevel
geararesocomplicated thatIwillnotgoanyfurtherin this presentation.

The measuring of worm gearing can be donein either theaxial plane
or the normal plane dependent on how the gears are cut. The formulas
formeasurementsin the axial planearedetailed in Table 8, and those for
measurements in the normal plane are detailed in Table 9.

Using these tables and formulas, you will be able to determine
the proper chordal tooth thickness for your gear. From these values
and the measured values, you can determine the tooth thinning or
backlash allowance cut into the gear. §
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Tahle 3: Equations for chordal tooth thickness of helical gears in the normal system.
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Figure 1: Chordal tooth thickness method.
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Table 4: Equations for chordal tooth thickness of helical gears in the transverse system.
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Tahle 5: Equations for chordal tooth thickness of standard straight bevel gears.
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Tahle 6: Equations for chordal tooth thickness of Gleason straight bevel gears.
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Table 7: Equations for chordal tooth thickness of Gleason spiral bevel gears.
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Tahle 8: Equations for chordal tooth thickness of an axial module worm gear pair.
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Table 9: Equations for chordal tooth thickness of a normal module worm gear pair.

Figure 2: Chart to determine the tooth thickness
factor k for Gleason straight bevel gear.
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Figure 3: Chart to determine the tooth thickness
factor k for Gleason spiral bevel gears.
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