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ABSTRACT

A cross drilling/milling Unit is an important mechanical part which is widely used in many kinds of
machining tool, and various gear trains with good accuracy and reliability features are widely used in power
transmission systems. A study on a novel power transmission optimization method for driving gear trains in
cross drilling/milling units is presented in this paper. A commercial program for gear system simulation, Romax
Designer, was used in this research to intuitively observe the gear meshing and the load distribution conditions
on the gear teeth. We obtained the optimal modification value through comparing the results of repeated
experiments. For validation, optimized gears were fabricated and then measured with a precision tester.
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Fig. 1 3D modeling of driving gear system
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(a) 3D view of input pinion gear
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(b) 2D view of input pinion gear
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Fig. 3 Load distribution on meshing gear surface
before micro geometry modification
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(c) Output wheel gear flank
Fig. 4 Gear flank form after modification
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Fig. 5 Load distribution on meshing gear surface
after micro geometry modification

Fig. 6 Spur driving gear product
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Table 1 Spur gear materials

Name SCM415
-Young's modulus (GPa) 190-210
-Tensile strength (MPa) 1158
-Poisson’s ratio 0.27-0.30
-Elongation (%) 15

-Yield strength (MPa) 1034
-Thermal expansion ( e-6/K) 16-17

-Thermal conductivity (W/m.K) | 16

-Specific heat (J/kg.K) 500
-Melting temperature (C) 1370-1400
-Density (kg/m3) 7700-8030
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