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Modeling of Transmission Error of A Gear Pair with Modified Teeth
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ABSTRACT

In the gear manufacturing, tooth modification is usually applied for the prevention of
tooth impact during the loading. In contrary, tooth profile error causes amplifying the
whine noise which is cumbersome to reduce in the automobile gear box. So optimum
quantity of the modifications must be obtained for the good performance in the vibrational'
sense. In this paper, a formulation to define the tooth curve by considering the profile
manufacturing error and loading deformation of the gear tooth is suggested: and the
transmission error with modified tooth in the gear system is evaluated. A pair of gear set
is mathematically modelled. The equivalent excitation in the gear vibrational model is
formulated. For the experimental evaluation on the derived transmission error function, a
simple geared system is set up in which the gears are designed to give pre_ardésigned tooth
profile modification and manufactured by CNC Wire Cutting Machine. Under slow speed
operation, the transmission error of the gear pair is measured by using two rotational laser
vibrometers, compared with the calculated one, of Which the result shows good agreement,
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Table 1 Input parameters of shifted gear pairing

Input parameter
Number of teeth
(2)

Module .
(m) 10 [mm]

Driving gear Driven gear

24 (78] 12 (7]

Tool pressure angle .
20
(a) .

Addendum of rack 195 1.95
( Ar) . m . m

Radius of corner of
rack (7,)

0.3m 0.3m

Addendum of gear
m m
(a)

Center distance 184 [ ]
( C) mm

Backlash
(B)

Pitch radius :
(R,) 120.0000 [mm]|60.0000 [mm]

0.3 {mm]

Standard center
distance
Mating pitch

radius (R 5)
Mating pressure .
angle (¢5) 23,1812

Profile shift
value (e)

180.0000 {mm]

1226667 (mm1}61.3333 [mm]

0.0000 [mm] |3.87366 [mm]
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Fig. 11 The tooth modification values of two gears
used in experiments
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" simulation
Input parameter Driving gear | Driven gear
Number of tooth
35 [~ 52 [7
(2) (41 [(74]
Module (m) 2.0 [mm]
P
ressure angle 175°
(a)
Helix angle .
31.3975
(¥) !
Profile shift +0.19 -019
coefficient (x) ) )
Center distance
(c) 102 [mm]
Length of contact
v 10.692 {mm]
(CL)
Limit of gear '
manufacturing 15[ ¢m]
error (E;)
Tooth deflection - ]
(E,) Sl um 8.4[ pm]
0.004

-0.004

-0.008

-0.012

Teeth modification (mm)
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Fig. 15 The teeth modification curve of two gears
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