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Robotic grinding process planning for complex blade surfaces
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Abstract; In order to realize intelligent grinding and machining of workpieces with complex surfaces,
robotic grinding process planning for complex blade surfaces was performed. The position planning
algorithm of the grind point and the posture planning algorithm based on the maximum contact
principle were studied. First, the grind path was obtained through the secant transverse line cutting
method and described by NURBS curve, and then the curve feature parameters were extracted and
grinding position planning was performed according to the set threshold. Then, based on the
maximum contact principle of the grinding wheel andworkpiece, the posture planning of the grind
point was presented. After that, the complete grinding path was obtained. Then, the position and
posture data were converted from workpiece coordinate system to TCP coordinate system. Finally,
the simulation platform of flexible grinding system was constructed to generate robot control
program. Experimental results indicate that the proposed path can be used for robotic grinding of
blade complex surface. The blades are grinded by using the path obtained by proposed planning
method and the path of CAM software planning, and the corresponding surface roughness is 0. 695—
0. 930 pm and 2. 803—3. 243 pm respectively. Therefore, the proposed method can be applied to the
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grinding path planning of complex surface. It ensures that the tool and the workpiece are in maximum

contact, and thereby avoids uneven grinding caused by the poor position and pose.

Key words: Non-uniform Rational B-Spline ( NURBS) surface; robotic grinding; position planning;

posture planning
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Tab. 2 Roughness of grinding with CAM planning
path(Ra) (pm)

T b

pCus v) Ul ) v v

u 2.803  2.917 3.016  2.885 2.9053 0.0881

U 3.203  2.943  2.817  2.826 2.9473 0.179 9

us 2.968  3.233  3.154 2.815 3.0425 0.1880

un 3.243  2.869  2.886  2.991 2.9973 0.1725
I 3.0543 2.9905 2,968 3 2.8793 2,973 1

FRifE2% 0.206 8 0.1645 0.148 8 0.080 6 0.154 6
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Tab. 3 Roughness of grinding with path based on
NURBS surface(Ra) (pm)
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pCus ) U i) v v

w 0.695 0.891 0.777 0.730 0.773 3 0.0850

u 0.663 0.835 0.896 0.828 0.8055 0.099 8

us 0.715 0.930 0.865 0.796 0.8265 0.092 3

w 0.671 0.914 0.859 0.726 0.7925 0.1131
V-4 0.6860 0.8925 0.8493 0.770 0.799 4

FRifE2E 0.0236 0.0415 0.050 8 0.050 3 0.090 1
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