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Envelope—Pixel Design for Generating Grinding Wheel Profile

in Forming Screw Rotor

YAO Bin, LU Jie, CAI Zhigin, CAI Sijie. LAN Qixin

(School of Aerospace Engineering, Xiamen University, Xiamen, Fujian 361005, China)

Abstract: Focusing on high efficiency and high precision manufacturing of screw rotor, which is
the core component of the twin-screw compressor, a design scheme based on the envelope-pixel
method to generate a grinding wheel profile for forming screw rotor is proposed, which can
efficiently complete the design of grinding wheel profile in a graphic space. The enveloping
surface of the conjugate motion between the screw rotor and the forming wheel is established with
the computer graphics and the meshing theory. Then a specified color is used to light the best
approximation pixels of the enveloping surface with Bresenham algorithm, and the boundary
pixels of the enveloping surface are captured by boundary tracking for the accurate data of
grinding wheel profile. Grinding experiment shows that the deviation between different grinding
wheel profiles generated by the envelope-pixel method and the traditional analytical envelope
method gets £=0. 003 mm, and the error of machined rotor in the envelope-pixel method gets
+0. 01 mm, which meets the requirement of industrial applications. The envelope-pixel method

can avoid the shortcomings of solving nonlinear equations, abnormal solutions and manual
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intervention in the traditional calculation of the contact lines of meshing motion conjugate
surfaces. Additionally, this method can also provide a new idea for the application of the
computer graphics in design of helical tool, and can be applied to design of other similarly
conjugated products, such as gears, worms and milling cutters.

Keywords: screw rotor; forming wheel; envelope-pixel; meshing theory; Bresenham algorithm;
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