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Abstract

This research is devoted to the reliability evaluation of axial piston pump, through the design of
power recovery test loop, to achieve the effective reduction of energy consumption and cost, while
ensuring the accuracy of the test. By collecting the key performance parameters of the pump such
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as flow, pressure and temperature, and using Weibull distributed parameter estimation method
for in-depth data analysis, this paper aims to quantify the reliability of the axial piston pump and
predict its failure rate. It is found that the optimized design of the test circuit can effectively simu-
late the running state of the pump under the actual working conditions, and the Weibull distribu-
tion method shows high accuracy in the reliability prediction of the pump. The paper also dis-
cusses the two non-common failure modes of axial piston pump: seal failure and control system
failure, and puts forward the corresponding preventive measures and improvement schemes. The
research results are of great value for improving the reliability of the design and operation of the
axial piston pump, and provide an important reference for the design and maintenance of the hy-
draulic system, which is conducive to the further development and application of hydraulic tech-
nology.
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Figure 1. Experimental circuit diagram
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Table 2. Data analysis table
2. B

RGP RAGREL PR X Y
1 80 0.094594595 4.382026635 ~2.308880127
2 80 0.22972973 4.382026635 ~1.343181902
3 80 0.364864865 4.382026635 —0.789839834
4 120 0.5 4.787491743 ~0.366512921

DOI: 10.12677/met.2024.133028 237 IR N ST N


https://doi.org/10.12677/met.2024.133028

Iz
SE
El

R
5 120 0.635135135 4,787491743 0.00819456
6 120 0.77027027 4,787491743 0.385841654
7 180 0.905405405 5.192956851 0.85787951
6. 4B

AHIE T I FR G s BT A PRAT i ) A ZE AR BT SRR G IR B, SRARTF AT R E SN Bt b
FBAT IR 73 AT 2 BAG THE X R AT SEEREAT T B IPAG - WEFC S5 SRR, I RS 42 ) 6 5 B 25 £
B A ZE SR IL T AERRE TR NIRRT REVE . BhAh, BRFIEHROR TRV BRI R AR A,
T A IS AT AT FEVESR O T H B

RN B el ) A 8 A ) 3 S R ORI ) 2R e W P o AR R SR RO, AT S A R

SR AT SEVE I S DR 2, R4 1A PR TS i B A 5t Sems o i, DAL s B st v MR i B A
PRI ek T A 208 o i S 2R ) DR 7 X422 ) 25 49 14 R SR 00 A0 4 37 O B0 024 ) 2 G ik e 40
A

BEAk, AT FE TR F ) BATT 7R 23 AT 2 550 TR A il e Ao S AT S 1k VAl b R M o P2 0 3 Y Ak AN 4
Bk o X SEAR R ST M, ASDCRENS RS TN R B R RO, IR RN R I B SR BB 2K
¥

EREFTIE, AHE TR AU T3 e b ) B S R ) B E AB AT AT SR BAT LB S I S A X
Mo HE i, AT LA SR T R AR REAN A iy, i D HESIUR BOR R AR o A TE ) R NS
ARGt MAE St TS, A BT BURAT Il S A i 2 TR T 75 5K

SE K

[1] Yao, C.Y. and Zhao, J.Y. (2005) Reliability-Based Design and Analysis on Hydraulic System for Synthetic Rubber
Press. Chinese Journal of Mechanical Engineering, 18, 159-162.
https://doi.org/10.3901/CIJME.2005.02.159

[21 5k&EF, W, £, &5 Pk ZE E I SRR BT [0). RSB 5% E, 2023, 43(12): 100-105.
[3]1 VFUTEE, BEfhih, Tk, &5 LT R e 28 B MBS AR U], WUE 55050, 2023, 47(11): 1-9.
[4] FEEsE B, B Bhme SRR B 0 K TRINI]. MUK ST, 2023, 51(16): 165-171

DOI: 10.12677/met.2024.133028 238 IR N ST N


https://doi.org/10.12677/met.2024.133028
https://doi.org/10.3901/CJME.2005.02.159

	轴向柱塞泵可靠性测定试验回路设计与可靠性分析
	摘  要
	关键词
	Design and Reliability Analysis of Axial Piston Pump Reliability Test Loop
	Abstract
	Keywords
	1. 引言
	2. 轴向柱塞泵可靠性试验回路设计
	3. 试验回路元件选型
	4. 轴向柱塞泵需关注的特殊失效模式
	5. 轴向柱塞泵可靠性试验数据分析
	6. 结语
	参考文献

