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Gears have been used as primary machine elements that comprise a power transmission system in many mechanical
engineering fields. This paper presents research on the optimization of gear geometries. Drive unit consists of many spur
gears in inner structure, and efficient alignment will be needed for fine performance of the unit. If mesh misalignments
occur, load distribution would be unbalance and concentrated in one side. It is directly connected many problems such as
banding deformation to shaft, gear and housing. As much as deformation occur these machine element’s duty cycle will be
decreased. Moreover due to unbalanced load distribution, noise and transmission error cause serious defect on gear
performance. In order to solve this matter, it is necessary to modify tooth profile for balanced load distribution. There are
two different solutions. One is micro-geometry optimization and the other is macro-geometry optimization. In this paper we
choose the first one because it just takes minimum gear modification but more effective. To implement this, the latest
simulation technology will be used and it allows not only the defection of gear mesh misalignments but also how to modify
gear profile and lead slope. Before make prototype gear production, it provides more helpful information.
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Table 1 Gear material properties of drive unit

Name Steel, Case hardened
Material type Case hardening steel
Surface treatment Case carburized
Core hardness (HRC) 35.0
Surface hardness (HRC) 60.0
Allow contact stress (MPa) 1560
Allow bending stress (MPa) 450
Modulus of elasticity (MPa) 207000
Yield strength (MPa) 314
Tensile strength (MPa) 2300
Density (kg/m®) 7800
Poisson’s ratio 0.3
Coeff. of thermal expansion (um/mC) 12
Thermal conductivity (W/mC) 49
Specific heat capacity (J/kgC) 490

Table 2 Specifications of input gear

Gear name Input gear
Gear type Spur gear
Module 2
No. of teeth 33
Press angle (degree) 20
Base circle (mm) 62
Pitch circle (mm) 66
Out Dia. (mm) 70
Face width (mm) 27
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Fig. 3 Gear system modeling of angle drive unit
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Fig. 4 Load distribution of gear-1
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Fig. 5 Load distribution of gear-2
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Table 3 Tooth modification result

Before modification After modification

Gear (pm) (pm)
Lead crown Leadslope Lead crown Lead slope
1 0 0 0.5 -146.5
2 0 0 -0.05 -1.9
3 0 0 0.05 1.5

foce distonce (mm)
4« 6 & W O M O M 0 N N

Load per unt length N/wes)

166

15

0

m

"

*

I n
n

%

“

I :
2

2

0

woN R R

Ro¥ ongle (deg)
Row ongle (0eq)

2 ¢ & 8 W 12 W 18 B 20 N M

foce distonce (rm)

Fig. 7 Load distribution of gear-1 after optimization
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