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Module 1: Spur Gear — Design Calculations
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Session Qutcomes

 Calculate effective load on gear tooth including
service factor and dynamic effects

* Describe wear strength-based design

* Perform preliminary spur gear strength design
calculations



QUIZ Dynamic force on gear tooth

D 2 on gear tooth arises dueto
N—

1. Inaccuracies in tooth profile /

2. Elasticity of parts

3. Both of above
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Effective load on gear tooth

e

e Effective load on gear tooth r\/elocity factor methocﬁ
' ~
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Buckingham dynamic load

21v(Ceb + P)

" 2lv+ J(Ceb+ P)

P ;= dynamic load or incremental dynamic load (N)
v = pitch line velocity (m/s)
| C = deformation factor (MPa or N/mm
| and 17.25)
| ¢ = sum of errors between two meshing teeth ( mm)
(Table17.26)
b = face width of tooth (mm)
P, = tangential force due to rated torque (N)

2) (Tables 17.24

(17.32)
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QUIZ " vselocity Factor and Buckingham Load

For preliminary gear design, method Is
usually used to obtain effective load.

\/1/ Velocity factor .

. Buckingham load
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Wear strength of gear tooth

* Basis for derivation of Wear strength equation
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QUIZ Wear Strength - Ratio Factor Q

In wear strength calculations, ratio factor Q is .
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QUIZ Wear Strength — Load factor K

In wear strength calculations, load factor K is

related to

1. Surface endurance strength o

) :
2. Surface hardness’ ¢— Y- o't C
. Bot@ =
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Estimation of module based on
bending strength

\Tible 21.25 \Formulae based on beam strength of pinion tooth (Bending strength)

Formulae for designing gears

e
S

Spur gears
m = module of gear tooth (mm)

[M,] = design twisting moment or design torque (N- )
(Table 21.9)
|T Lewis form factor (Table 2 l)ﬂ@) j
[0',,] = design bending stress (MPA or N/mm?)
g 21.15)

@
b=
b =Tace width of gear (mm)

Z, = number of teeth on(pinion) |
—

(21.11)

factor [y, is usually 8 to 12] [b= 10 m!

- |
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Example 1: Design based on
velocity factor method

It is required to design a pair of spur gears with 20° full-
depth involute teeth based on Lewis equation. =

The velocity factor is to be used to account for dynamic Jon
load.

The pinion shaft is connected to a 10 kW, 1440 rpm / 3

-

motor. ThefStarting torque of motor is150% &f rated 4 N
torque. Thespeed reduction is 4:1. C e /\/i(i"?

The pinion as well as gear is made of plain carbon steel
40C8 (UTS = 600 MPa). The factor of safety can be taken

as@

Design the gears, specify their dimensions and suggest
suitable surface hardness for the gears.
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