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EDGE GRINDING LAYER
MODEL AND PARAMETERS IN
QUICK-POINT GRINDING
XIU Shichao CAI Guangqi
(School of Mechanical Engineering & Automation,
Northeastern University, Shenyang 110004)

Abstract: For studying and analyzing the mechanism and
process of quick-point grinding deeply, the models and the pa-
rameters of the edge contact layer in the process are established
based on the technical and geometrical characteristics of
quick-point grinding. The equivalent speeds and diameters of

the wheel and workpiece as well as the grinding parameters are

analyzed in theory. On the basis of the works above, a formula
considering the point grinding angles and the depth of cut is
theoretically deduced to calculate the contact width in wheel
edge, and numerical simulations are performed for the edge
contact width of an ultra-thin grinding wheel and ground sur-
face roughness in quick-point grinding. It is shown that the
edge contact width is not always equal to the thickness of the
wheel like conventional cylindrical grinding process, the point
grinding angles and the depth of cut influence the edge contact
width and surface roughness evidently in quick-point grinding
process.
Key words: Quick-point grinding Grinding wheel
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Abstract: For the purpose of multi-axis flank machining of
impellers, a new method for 5-axis flank machining sculptured
surfaces with a drum-taper type cutter based on the signed
Dupin indicatrix is presented. As to the cutter with the strictly
convex cutting surface, the necessary and sufficient condition
for gouge-free 5-axis surface flank machining is proposed,
which is that the signed Dupin indicatrix of the cutter is con-
tained in the indicatrix of the part surface at the cutting contact
point. Moreover, the implementation of gouging detection and
correction using the drum-taper type cutter is detailed in the
context. For a given scallop height, the paper also provides an
approach to calculate the machining strip width. Hereby, the

tool path generation procedure with the iso-scallop method is
discussed for 5-axis flank milling sculptured surfaces. The test
result shows that the machining efficiency of flank milling us-
ing drum-taper type cutter is improved by 37.44% comparing
with ball end milling at the same scallop height. It suggests that
flank machining is an effective means for improving machining
efficiency and quality.
Key words: Signed Dupin indicatrix Flank machining
Drum-taper type cutter
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