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Shape offsetting using the geometric properties of B-spline curves(2)
- A Study on the removal of loops in control polygon offsetting -
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Abstract

The offsetting method using geometric properties of B-spline control polygon is more faster than
using of general normal vector in offset processing. But this method itself does not solve the prob-
lems of loop removal in normal offsetting. Generally the distance between neighborhood spans of
B-spline control polygon is greater than the offset distance, the loops are occurred in offsetting. For
generating of the more precision tool-path in NC machining, the loops of offset must be removed.

In this paper, two methods for loop removal are introduced in offsetting of B-spline curve. One is
using the intersection of B-spline control span which being occurred of the loop. The other is using
two B-spline curve divisions divided from original B-spline curve or its offset curve. After the inter-
section point of loop was searched, the loop being removed to cusp. Also the method for filleting of
cusp is inspected to more precision cutting. It is shown that the offsetting using B-spline control
polygon is more effective in the sculptured surface machining.
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Fig. 2 A B-spline control polygon and the offset of
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Fig.3 A B-spline spline curve and the offset of
curve with a loop
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~
. offsetted B-spline curve

Fig. 4 The offset of B-spline curve with multiple
loops
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Fig. 5 The intersection of B-spline offset control
polygon and a line

® A4 AB 2] A= AR 23 ol el &
& 71A7) S 2E7R AAE ol 2 o] B3 E
24 4% nAWE 7¢ 5 U7 9ok Fig 62

intersection point of

B-spline offset curve

Fig. 6 The loop checking with the intersection of
control polygon spans
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Fig.7 A offset curve with the cusp after loop
removal operating
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Fig. 9 The fillet for loop removed cusp of B-spline
offset curve
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B-spline offset curve

Fig. 10 The B-spline offset curve with a fillet
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