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Modeling of Functional Surface using Modified B-spline
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ABSTRACT

This research presents modeling of a functional surface which is a constructed free-formed surface. The
modeling introduced in this paper adopts modified B-spline that is utilizing approximating technique. The
modified B-Spline is constructed with altered control vertices. It is applied to measure points on a surface of an
impeller blade. This research builds a surface-modeler accepting inputs of measured points. Generation of
cutter-paths for NC machining employs the model of the constructed surfaces. The machined surfaces which is

generated in several cases are compared in the aspect of machining accuracy.
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Fig. 1 Construction of composite B-spline curve with
control vertices
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Fig. 2 Construction of B-spline approximation curve
with measured points

Fig. 3 Construction of Modified B-spline approximation
curve with measured points
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@) My=(Py+ P,)/2 ; My= (P, + P,)/2;
P(;:(Px'*'Mo /2 ) 1=(P2+M1)/ .

b) It start from Py and ends at P,

c) Start tangent vector t, at P[J is equal to (My— Py)

d) End tangent vector t, at P, is equal to (M, — P,)
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Profile curve fitting of blade

X Measured point
B-spline interpolation curve

B-spline approximation curve
Modified B-spline curve

Fig. 4 Comparison of curves according to fitting
method

Table 1 Comparison of max. curvatures according to
fitting method

B-spline B-spline Modified
Division interpolation | approximation B-spline
curve curve curve
Max.
0.159 0.0951 0.0514
curvature
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(a) Measured curves by

(b) Measured curves by

manual measurement program measurement

with proper process

Fig. 5 Effect of proper process
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Fig. 6 Comparison between improper and proper
fitting surface using NUBS algorithm for
bucket blade

(b) Standard vs proper NUBS surface

(a) Improper NUBS (b) Proper NUBS

fitting surface fitting surface Fig. 9 Comparison between standard surface using

Fig. 7 Comparison between improper and proper CATIA and NUBS surfaces for impeller blade.

fitting surface using NUBS algorithm for
impeller blade
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Table 2 Comparison of max. deviation between
standard surface using CATIA and
NUBS surfaces

Bucket blade

Standard surface vs

Impeller blade

Standard surface vs

Division | Improper Proper | Improper | Proper
NUBS NUBS NUBS NUBS

surface surface surface surface

Max.

. 0.142(mm) | 0.087(mm) [ 0.32(mm) | 0.225(mm)
deviation
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Fig. 10 Solid model of bucket blade

Fig. 11 Solid model of impeller
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(b) CNC machining using machining center

Fig. 12 CNC machining for bucket blade

(a) Generation of tool path and verification

(b) CNC machining using machining center

Fig. 13 CNC machining for impeller blade
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Fig. 16 Comparision graph between master model and
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Table 3 Comparison of average deviation bctween
master mode] and reverse models

Bucket blade Impeller blade

Master model vs Master model vs

Division | Improper Proper | Improper [ Proper

reverse reverse reverse reverse

model model model model

average

0.357(mm) | 0.157(mm) |0.463(mm)| 0.389(mm)

deviation
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