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Design of Jerk Bounded Feed Rate with Look Ahead using Adaptive NURBS Interpolator

S. H. Kweon , S. Mohan (Mechanical. Eng. Dept., KNU), S. H. Yang™ (Mechanical Eng. Dept., KNU)

ABSTRACT

A method for obtaining smooth, jerk bounded feed rate profile in high speed machining has been developed. This study
proposes a NURBS interpolator based on adaptive feed rate control with a well developed look ahead algorithm which takes
into account the machining dynamics as well. Limitation of jerk and proportional torque rate result in smoothened loads on
the machine which effectively reduces excitation of the resonant frequencies of the machine. It is found that the values of the
feed rate of the down stream sharp corner have profound effect on the feed rate of the upstream sharp corners. By using a
windowing scheme the feed rate profile obtained afier look ahead method is re-interpolated to reduce the jerk related
problems. This is compared with the adaptive NURBS interpolator to show the effectiveness of the proposed method.
Simulation results indicate that the consideration of ‘ripple effect’ is important in avoiding jerk and thereby increasing the

machining accuracy.
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Step 1: Find the adaptively interpolated Eeed profile [u,#] for
agiven NURBS curve.
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2. applying lock shead strategy for a given ACC/DEC
ability.

Step 2: Find the velacity switching points

Step 3: Determine the input parameters by analyzing velocities
of consecutive switching points.

Step 4: Fit a cubic curve between the switching points
satisfying the minimum time constramls and re-iterpolate the
feed rate profile fu,#]
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Step 5 If the feed profile has chord errors change the initial
welbcity and go to step 4 and repeat till chord error is brought
under limits, The mitial velocity is obtained from the fu,¥]
values of the previous segment.
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Step 6: Remove identical [i, ] valucs if any and append the
interpolated data Go to step 3 to proteed to the next set of
welocity points

Fig. 2 Proposed algorithm
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Fig. 3 NURBS curve
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Fig. 4 Comparisoh of the adaptive and the jerk limited
NURBS interpolator
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