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14.7 Dynamic Factor Kv

Dynamic factors are used to account for inaccuracies in the
manufacture and meshing of gear teeth in action.
Transmission error is defined as the departure from uniform angular
velocity of the gear pair. Some of the effects that produce transmission
error are:
 Inaccuracies produced in the generation of the tooth profile; these

include errors in tooth spacing, profile lead, and runout
 Vibration of the tooth during meshing due to the tooth stiffness
 Magnitude of the pitch-line velocity
 Dynamic unbalance of the rotating members
 Wear and permanent deformation of contacting portions of the

teeth
 Gearshaft misalignment and the linear and angular deflection of the

shaft
 Tooth friction
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14.7 Dynamic Factor Kv

Qv (quality numbers) numbers define the tolerances for gears of
various sizes manufactured to a specified accuracy.
- 3 to 7 will include most commercial quality gears.
- 8 to 12 are of precision quality.
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14.8 Overload Factor K0

The overload factor Ko is intended to reflect the non-uniformity of 
driving and load torques drive (source of power). 
Examples include variations in torque from the mean value due 
to firing of cylinders in an internal combustion engine or reaction 
to torque variations in a piston pump drive. 
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The load-distribution factor modified the stress equations to reflect 
non-uniform distribution of load across the line of contact. 
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The load-distribution factor modified the stress equations to reflect 
non-uniform distribution of load across the line of contact. 

KM is applied under the following conditions:
 Net face width to pinion pitch diameter ratio F /dp < = 2
 Gear elements mounted between the bearings
 Face widths up to 40 in
 Contact, when loaded, across the full width of the narrowest 

member
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14.16 Rim-Thickness Factor KB

Rim-Thickness factor (KB) is a modifying factor adjusts the estimated bending 
stress for the thin-rimmed gear
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14.4 AGMA Strength Equations

Instead of using the term strength, AGMA uses data termed allowable
stress numbers (Gear Bending Strength)
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14.13 Stress-Cycle Factors YN

The purpose of the stress-cycle factors YN is to modify the gear strength for 
lives other than 107 cycles
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14.14 Reliability Factors KR

The functional relationship between KR and reliability is highly nonlinear.
When interpolation is required, linear interpolation is too crude. A log
transformation to each quantity produces a linear string. A least-squares
regression fit is:
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Where, AGMA defines an elastic coefficient Cp by the equation:
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14.13 Stress-Cycle Factors ZN 

The purpose of the stress-cycle factors ZN   is to modify the gear strength for 
lives other than 107 cycles
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Case 3: Mating Rack and Pinion:

The smallest number of teeth on a helical-spur pinion that can run with 
a rack without Interference:
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Where mN =1 for spur gear
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Rim-Thickness factor (KB) is a modifying factor adjusts the estimated bending 
stress for the thin-rimmed gear
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14.11 Load Distribution KM (KH )

The load-distribution factor modified the stress equations to reflect 
non-uniform distribution of load across the line of contact. 

KM is applied under the following conditions:
 Net face width to pinion pitch diameter ratio F /dp < = 2
 Gear elements mounted between the bearings
 Face widths up to 40 in
 Contact, when loaded, across the full width of the narrowest 

member
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F = 1.5 in
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14.13 Stress-Cycle Factors YN

The purpose of the stress-cycle factors YN is to modify the gear strength for 
lives other than 107 cycles

P

Gear Cycle  =  
108 \mg
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14.14 Reliability Factors KR

The functional relationship between KR and reliability is highly nonlinear.
When interpolation is required, linear interpolation is too crude. A log
transformation to each quantity produces a linear string. A least-squares
regression fit is:

Uploaded By: anonymousSTUDENTS-HUB.com



5/18/2022 105

Chapter 14:  Spur and Helical Gears

14.15 Temperature Factors KT 

Uploaded By: anonymousSTUDENTS-HUB.com



5/18/2022 106

Chapter 14:  Spur and Helical Gears

14.19 Design of a Gear Mesh

A useful decision set for spur gear and helical gears includes:
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14.7 Dynamic Factor Kv

Qv (quality numbers) define the tolerances for gears of various sizes
manufactured to a specified accuracy.
- 3 to 7 will include most commercial quality gears.
- 8 to 12 are of precision quality.

Gearing space
is meager
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The load-distribution factor modified the stress equations to reflect 
non-uniform distribution of load across the line of contact. 

KM is applied under the following conditions:
 Net face width to pinion pitch diameter ratio F /dp < = 2
 Gear elements mounted between the bearings
 Face widths up to 40 in
 Contact, when loaded, across the full width of the narrowest 

member
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14.13 Stress-Cycle Factors YN

The purpose of the stress-cycle factors YN is to modify the gear strength for 
lives other than 107 cycles
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14.14 Reliability Factors KR

The functional relationship between KR and reliability is highly nonlinear.
When interpolation is required, linear interpolation is too crude. A log
transformation to each quantity produces a linear string. A least-squares
regression fit is:

R = 0.95%
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14.4 AGMA Strength Equations

Choose a midrange 
Hardness Pinion = 320
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14.17 Safety Factor SF – in Bending 

Bending Stress

Fully corrected 
Bending Strength
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14.19 Design of a Gear Mesh – Example 14-8

Pinion Tooth Bending

Make face width 3.5
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14.10 Size Factor Ks
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14.11 Load Distribution KM (KH )
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14.19 Design of a Gear Mesh – Example 14-8
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14.19 Design of a Gear Mesh

A useful decision set for spur gear and helical gears includes:
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