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Coordinates calculation method for kinematies parameter of
aero engine fuel piston pump
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Abstract: A set of new formulato_calculate spherical swashplate axial piston pump kine-
matics paranreters, ‘such\as: displacement, velocity and acceleration, was deduced from coor-
dinates method, The\analysis method and deduction procedure ensure the preciseness of the
formula in theory. A pplying above new formula and current calculation method to the same
aero-engine fuel piston pump, theresults show that owing to the use of linearization, the
currently calculated displacement and velocity errors are less than 0.4 percent, but the maxi
mum acceleration error reaches 3. 34 percent. Compared with current calculation method, the
new formula is precise and simple, providing a theoretical basis for calculation of kinematics

parameters of this type of piston pump.

Key words: axial piston pump; spherical swashplate; inclined piston;

kinematics parameter; aero-engine fuel system
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Fig.2 Piston kinematics parameter curves
1
Table 1 Original calculating data and error compare of two methods
& mm v/(m/s) al (m/ §%)

a/ (%) ! % ! % /%
0 149 19079 149 06183 0.08652 0 0 0 2037 917 2038 20627 - 0.01053
30 150.57534 150. 44678 0.08545 2 30984 2 31094 - 0.0476 1814 22412 1816. 49670 - 0.12511
60 154 42017 154 29533 0.08091 4 09663 4 10252 - 0.14357 1153 6082 115919779 - 0.48219
90 159 81945 159 70554 0.07133 4 88161 4 89412 - 0.25561 134 61236  139. 264686 — 3 34064
120 165 38863 165 29146 0.05879 4 35857 4 37335 - 0.33796 - 1018 9959 - 1020.2543 - 0.12335
150 169 57326 169 49115 0.04845 2 57177 2 58146 - 0.37537 - 1948 8365 - 1955. 7607 - 0.35405
180 171. 1277 171 05151 0.04454 0 0 0 - 2307 2164 - 2316. 0944 - 0.38332
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