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Fig.1 The chart of combined outline with ellipse and eccentric
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Fig. 2 Motion characteristics of tool after cubic spline fitting
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Fg. 3 Motion characteristics of tool after quantic spline fitting
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Fig. 4 The partial magnification of acceleration,acceleration derivative
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Fig. 6 Motion characteristics of tool removed data
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Fig. 7 Comparison of radial dwsplacement (a),speed (b) and acceleration (c¢) before and after the deletion of data
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Fig. 8 Experimental measurement result of processed piston
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Reconstruction and optimization of piston profile
curve based on minimum processing impact

YANG Runging' ,ZHAI Peng'* ,WEI Yi', HAN Yuzhen',

LI Chuankun®,SUN Lili*, LIU Zhenwen®
(1. School of Mechanical Electrical &. Information Engineering,Shandong University, Weihai 264209 China;
2. Technology Center of Shandong Binzhou Bohai Piston Co. ,Ltd. ,Binzhou 256600 Chinaj;
3. Technology Center of Shandong Linglong Electrical Co. ,Ltd. , Yantai 265400 China)

Abstract: In the case of high-speed interpolation,the combined external piston profile composed of ellipse-eccentric circle is usually

fitted with cubic spline curves at the data point of the external profile. Since the fitting of cubic spline curve cannot achieve the

continuity of second-order parameters (C*),the impact will originate,affecting the contour and dimensional accuracy of the processed

piston. For the purpose of reduceing the impact,the method treats the intersection point of the elliptic-eccentricity circle as a singular

point.deletes the singular point and its adjacent angle range.and then uses the quintic spline curve for fitting. To minimize the

acceleration of the reconstructed composite line, we optimize the expendable interpolation angle under the condition of satisfying the

precision requirement. Machining-experiment results show that the optimized piston outer circle can achieve no abrupt acceleration

and the contour meets the precision requirements.

Keywords: point skirt outline;ellipse-eccentric; reconstruction; reduce shock



