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Material Flow Analysis of Cutting-extruding Composite Finishing for Inner Concave
Contours and Outer Convex Contours

WANG Ya-na, LYU Lin, DENG Ming

(Chongqing University of Technology, Chongqing 400054, China)

ABSTRACT: The work aims to research the flowing of materials of two kinds of contours, so as to explore the forming
law of the finishing surface of the parts. Researches were conducted in the finite element simulation method. According to
the different characteristics of finishing contour, firstly, the deformation zone of cutting-extruding composite finishing
was analyzed. Secondly, the material flow of cutting-extruding composite finishing for parts of outer convex contours and
inner concave contours was studied. In such case, the rules of the material flow in the deformation zone and shear sliding
were obtained. The deformation zone could be divided into the main deformation zone, the new surface forming zone, the
deformation zone of the waste material and the shear sliding zone, etc.; when the inner convex contours were at the stable
finishing stage, there was vortex in the matrix material. However, in the whole process of finishing the outer convex con-
tour, no vortex was formed in the matrix material. The vortex could increase the hydrostatic pressure, restrain the genera-
tion of the crack, and make the parts with better finish. In the whole finishing process, compared with the material of the
parts of inner concave contour, the material of the parts of outer convex contour slipped a longer distance to be on the new

forming surface in the finishing direction. The stress of the material in the deformation zone of the inner concave contour
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was mostly pressure stress. In conclusion, it is easier for the inner concave contour to get a better forming quality than the

outer convex contour.
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Fig.3 Flow velocity field distribution of metal materials in the finishing process of inner concave contour



B8k FHoel

TR . PR B A A KA 1 B 5 5 ’

—y
b 108

P4 PYTAR RS HE O T 3 A5 A A AR 7 2

Fig.4 The relative position of the three points in the finishing
plane of the inner concave contour
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Fig.5 Flow velocity field distribution of metal materials in the finishing process of outer convex contour
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Fig.6 The relative position of the three points in the finishing
plane of the outer convex contour
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