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Profile Shift Coefficient of Gear System
Considering Teeth Deflection

Su-Jin Park and Wan-Suk Yoo
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Abstract

A profile shifted gear system was analyzed to select the optimum profile shift coefficient, which

minimizes gear teeth deflection.

Contact force and deformation overlap were calculated by means of

FEM and contact theory. The deformation overlap is suggested for an effective indicator to represent
the whole deformation of gear system. The optimum value of profile shift coefficients was presented
with respect to the deformation of gear system.
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{s) Ideal contact  (b) Cakulated deformation overlap

Fig. 1 Deformation overlap at initial contact
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Fig. 4 Finite element model of standard spur gear
system for example 1

H
driven gear (body 2)

Fig. 5 Finite element model of profile shifted spur
gear system for example 1

driven gear (body 2)

Fig. 6 Finite element model of standard spur gear
system for example 2

E _driving gear (body 1)

Fig. 7 Finite element model of profile shifted spur
gear system for example 2
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Table 1 Data of gear systems

Example 1 2
Driving | Driven | Driving | Driven
Gear
gear gear gear gear
teeth 42 49 19 48
Pressure angle 175 ° 23.5 °
Module 2.25 2.0
Torque
(N- mm) 14048 14048
Young's modulus
(GPa) 206 206
Poisson's ratio 0.3 0.3
Profile shift
+
coefficient +0.5 +0.56

Table 2 Data of FE model for standard gear system

Gear Driving gear Driven gear
Node 4666 4697
Element 4360 4400
Exarlnplc B. C. on the rim( mm)
B. C. Radial 0.0 Radial | 0.0
Cn'curp-fe 0.0158 Cncurp—fc 0.0
rential rential
Gear Driving gear Driven gear
Node 6553 6383
Element 6230 6060
Exaxznple B. C. on the rim( mm)
B. C. Radial 0.0 Radial | 0.0
Cncu{n-fe 0.0115 Clrcum-fc 0.0
rential rential

Table 3 Data of FE model for profile shifted gear

system
Gear Driving gear Driven gear
Node 4875 4155
Element 4590 3860
Exaxlnple B. C. on the rim({ mm)
B. C. CBadlal 0.0 CRfidlal 0.0
ircum- ricum-
ferential 0.0170 ferential 0.0
Gear Driving gear Driven gear
Node 6523 5913
Element 6230 5600
Exa:znple B. C. on the rim( mm)
B C Cl?adlal 0.0 Cgadnal' 0.0
ircum- ircum-
ferential 0.0119 ferential 0.0
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Table 4 Tooth load sharing of standard spur gear
system

Radial
distance 47.53 | 4743 47.34 |47.25
(mm)
Contact
1 force( N)
Torque
(N-mm)
Radial
distance | 54.98 | 54.89 | 54.80 |54.72
(mm)
Contact
2 force( N)
Torque
(N-mm)

Example
4.02 | 160.88 | 119.19 | 28.25

14056.75

Example
4258 | 101.53 | 121.35 | 16.38

14046.94

Table 5 Tooth load sharing of profile shifted gear
system

Radial
distance | 48.53 | 48.41 48.29 |48.18
(mm)
Contact
1 force( N')
Torque
(N-mm)
Radial
distance | 56.07 | 55.99 | 55.92 |55.85
(mm)
Contact
2 force( N)
Torque

(N-mm)

Example
21.78 | 152.74 | 114.87 |21.97

14048.41

Example
25.11 | 89.96 | 100.45 |65.63

14043.99
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Profile Shift Coefficient (Exampie 1)

Fig. 8 Deformation overlap in example 1
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Fig. 9 Deformation overlap in example 2
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