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Fig. 1 The sketch of molded lines
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Fig. 2 The distribution curve of piston’s ovality
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Fig. 3 The cross section of pistion that combination of

elliptical part and eccentric circular
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Tab.1 Parameters table of 16V240Z] piston molded lines
H (mm) 3.5 10 20 28 36 45 54 63
Dz (mm) 239. 660 239. 664 239.670 239.670 239. 668 239. 664 239. 660 239. 654
H (mm) 72 81 90 100 110 120 130 140
Dz (mm) 239. 648 239. 642 239.635 239.628 239.621 239.613 239. 605 239.596
H (mm) 150 160 170 180 190 198.5
Dz (mm) 239. 586 239.575 239.562 239. 549 239.532 239.515
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Fig. 4 The interpolation result of convex contour’s value
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Fig. 5 The interpolation result of ovality
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Tab.2 Parameters table of 16V240Z] piston ovality

H(mm) 3.5 10 20 28 36 45 54 63
Ez(mm) 0. 080 0. 086 0. 086 0.100 0.108 0.116 0.123 0.134
H (mm) 72 81 90 100 110 120 130 140
Ez(mm) 0.138 0. 147 0.171 0.163 0.171 0.183 0.190 0.196
H (mm) 150 160 170 180 190 198.5

Ez(mm) 0. 206 0. 215 0.222 0.234 0.242 0.25
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Fig. 6 The sketch of variable cross-section

helix turning trajectory
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Fig. 7 The calculation process about cutter cont

act coordinate on piston skirt
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Fig. 8 The part of turning path
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Fig. 9 The diameter shrinkage of piston skirt
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Fig. 10 The machining trajectory point coordinates
of piston that combination of elliptical

part and eccentric circular
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Optimizing Process Algorithm and Calculating Data Points of the Skirt Part

of Piston that Combination of Elliptical Part and Eccentric Circular

WU Hai-yun,JIANG Tao,CHANG Xiao-long,GUO Yin-biao”
(The Union Lab of Micro/Nano Manufacturing and Testing,School of Physics and Mechanical

&. Electrical Engineering, Xiamen University, Xiamen 361005, China)

Abstract : More and more piston that combination of elliptical part and eccentric circular used in vehicle, but the machining accuracy

is generally low.This paper introduce the features of piston that combination of elliptical part and eccentric circular and build the

mathematical model of piston that combination of elliptical part and eccentric circular.In order to improve the machining accuracy of

this piston, we adopt the variable cross-section helix turning trajectory algorithm,then generate the machining trajectory point coor-

dinates of piston that combination of elliptical part and eccentric circular by MATLAB.

Key words: combination piston; mathematical model;helix turning trajectory;coordinates



