Modeling and Simulation E#5{j K, 2019, 8(4), 170-177 Hans X
Published Online November 2019 in Hans. http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2019.84020

Research on Prediction Model of Oil Elastic
Modulus with Pressure Change Based on
Error Compensation

Xingzhi Chen, Feixiang Huang, Daiwen Wang, Naiyao Liu, Wentao Le

School of Science, Southwest University of Science and Technology, Mianyang Sichuan
Email: 1451025961 @qg.com

Received: Oct. 31“, 2019; accepted: Nov. 13th, 2019; published: Nov. 20th, 2019

Abstract

Hydraulic systems are widely used in various engineering manufacturing. Elastic modulus is an
important physical parameter of hydraulic oil, which accurately measures the elastic modulus and
variation of oil. It is of great significance to the development of hydraulic systems in the industry.
In this paper, the law of oil elastic modulus with pressure change is studied, and the prediction
model of oil elastic modulus with pressure change based on error compensation is established.
Based on the relationship between the elastic modulus and pressure of a certain oil, the prediction
model of the oil elastic modulus based on the error compensation and the prediction model of the
oil elastic modulus with the pressure change prediction model are compared and analyzed, and
effectiveness and accuracy of the model are further verified. The model is used to predict and
analyze the elastic modulus with pressure change data, and the simulation results show that the
elastic modulus increases with the increase of pressure. And the growth rate is getting bigger and
bigger. The model established in this paper can better fit and predict the change of data, and ac-
curately obtain the change of elastic modulus with pressure. It provides a theoretical basis for the
application and research of hydraulic system hydraulic oil.
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Figure 1. Curve of elastic modulus as a function of pressure
B 1. MR SR E SR T LAY B2k E
HE 1 AR, SRR AR IR R AR SR NI SR RO R, B AT AL R AR R S S )

R E(p) = ke (FREOB A FUBCRAL. W9 B AR o i 34 o (AR A 400 A bR il 2 Pl
BAFEIEH RS & BB, 32 ERBCR I 2 Fiok:

3400

——— FRBE M
32001 | —— maBmms
3000 |

2800 |

T 2600 |

=

1 2400 |

23

3 2200 |

i
2000
1800 f

1600

1400 . . , . . , . , .
0 20 40 60 80 100 120 140 160 180 200
E3& (Mpa)

Figure 2. Comparison of function fitting and original image
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Figure 3. Pressure vs. time image
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Figure 4. Comparison of original data curve and fitting curve
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Figure 5. Time curve of pressure after improvement
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Table 1. Predicted modulus of elastic modulus with pressure
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Figure 6. Predicting the trend of oil elastic modulus with pressure based on error compensation
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