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Optimization of Crankshaft on Ocean High-power Piston Compressor

Yu Gaoyuan Xiao Wensheng Liu Jian Wang Hongmin Zhou Hougiang
( Center for Offshore Equipment and Safety Technology, China University of Petroleum ( Huadong) )

Abstract: Few studies have been presented on the optimization of the crankshaft of ocean high-power piston com—
pressor. Considering the effects of lubricating oil passage diameter ~dynamic modeling of ocean high-power piston com—
pressor crankshaft has been established. Through Latin hypercube sampling combined with elliptic based network the
neural surrogate network model of the crankshaft vibration characteristic has been established. Taken crankshaft dimen—
sion and the diameter of lubricating oil passage as the optimization variables and the maximum vibration mode factor
of third— fifth—and seventh-order modes as the optimization object the neural surrogate network model has been
optimized using multi-sland genetic algorithm. The results show that given the same simulation conditions the
optimized crankshaft vibration characteristic has been greatly improved. The maximum vibration mode factors of the
third— fifth—and seventh-erder vibration modes have decreased 6. 0% 6.9% and 11.9% respectively. The study
results could provide theoretical basis for vibration property analysis of the ocean high-power piston compressor.
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Fig.2  The model of piston compressor crankshaft
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Fig. 3 The ellipse based neural network model L, L Ls L D, D, Ds
h . n m
1 726.8 435.7 97.0 73.5 15.575 330.2 76.75
2 718.0 441.1 99.8 74.1 16.175 334.2 76.45
ya(X) = [amivi( x) ] + (e (6) 3 7204 441.7 95.0 74.3 14.075 334.6 75.55
i=1
' 4 719.6 433.3 98.2 71.7 15.875 335.4 77.95
x O l m
o 2) 5 730.0 437.5 96.2 71.9 14.375 332.2 73.45
: o
- 6  727.6 438.1 93.4 72.3 16.925 336.2 77.35
v(x) =(x-x) 'S (x —x) (7)
S 7 730.8 440.5 98.6 73.3 15.725 335.8 78.25
| 8 7228 439.3 97.4 72.1 16.775 337.4 73.15
§ - 71(’“' — ) (% — ) (8) 9  716.4 444.1 93.0 71.1 14.975 333.8 77.05
" n 10 718.8 433.9 99.0 74.7 14.825 336.6 74.05
— (A0 ) (n 11 717.2 438.7 94.6 72.5 15.275 335.0 73.75
y=(y" v y" 0
12 728.4 439.9 99.4 71.3 14.675 331.4 74.95
. -1 13 731.6 436.9 92.2 74.5 15.425 337.0 74.65
D@l( x,) v,(x,) O O
ad o 40 14 723.6 442.3 95.4 74.9 16.325 330.6 75.25
B B O vy (9
a=
O, (x) = w»(x)0 0O 15 7212 434.5 92.6 73.9 15.125 333.4 78.85
0 0 16 725.2 435.1 95.8 715 16.625 332.6 75.85
1l 1 ot
17 726.0 444.7 93.8 73.1 16.475 333.0 74.35
(1) (6) ~ (9)
18 7244 4429 96.6 73.7 16.025 331.0 77.65
20 19 7220 436.3 942 72.9 14.525 331.8 76.15
| 20 729.2 443.5 97.8 72.7 14.225 337.8 78.55
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Fig. 7 The shape diagram of the third-order,
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