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Fig. 6 An array of coggings Fig. 7 Model of logarithmic spiral bevel gear
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Accurate Modeling for Logarithmic Spiral Bevel Gear
Based on Boolean Subtraction Operation

XIANG Tie-ming'?, GU Li-zhi', LI Peng', CHEN Wei-zhou®

(1. College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China;

2. School of Mechanical and Automotive Engineering, Xiamen University of Technology, Xiamen 361024, China)

Abstract: The logarithmic spiral bevel gear is a new type of spiral bevel gear. In order to obtain the accurate three di-
mension model of the pinion, a new modeling method is presented in this paper. It can be described as follows. Based on
the formation mechanism of logarithmic spiral bevel gear, an equal spiral angle conical logarithmic spiral line as the loga-
rithmic spiral bevel gear is constructed. The both transverse tooth profile lines of logarithmic spiral bevel gear are con-
structed by precise involutes and arcs. The first tooth space is established by sweeping the precise transverse tooth profile
lines along the logarithmic spiral line. All tooth spaces can be formed by arraying the first tooth space. The high precision
logarithmic spiral bevel gear three dimension model can be built by Boolean subtraction operation between face cone and all
tooth spaces. There is no theory error of this three dimension model while the actual distance error is less than 0.1 pm.
Taking a pinion as an example for modeling, which the number of the gear's teeth are 9, module is 4.5 mm, the pressure
angle is 20 degrees and spiral angle is 35 degrees. The numerical control processing on the DMG DMU 40 five axis NC
milling machine has been done to demonstrate the validity and practicability of this new modeling method.

Keywords: logarithmic spiral bevel gear; accurate modeling; logarithmic spiral line; equal spiral angle; Boolean subtrac-

tion operation
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