*oamH TR B9 124
14 - EQUIPMENT ENVIRONMENTAL ENGINEERING 2022 4F 12 J

BT AR E MRz P HLFAE s o] E 155

HIE, 27
(e BYIBICZARET, PBZ 710061)

WE: By SIRAE TR Z oM 520345, AR S TAES R PRALE S0 T i e9%
e, BE—FET RO EA RIMEBESHTERBERES STk, Tk Bh, TR I-RBEEAf
WA B MM IB R BBEX, EIRREFTE; RE, o5 B IEIRPRATHREZWHA, KA
AT Kriging R IZAEEAL 18 AR FRAR S 5 ARG IMIZ F) 7T S A7 7 ik, ATIRAE B a9 L ME sh AT S 2T ek
SHT; WG, A BB S PO RAE FRATT RIS, FERAE F XA S B S
BT mARE, AR R w1, SR R BIMEHGTEEHKT 09999, H3)%HER,
BB BEERD TERRKGR T AR d, LRR A f p%F, $aEEiEsh THERERKGZ A,
RS po B I kB R R AT R R AR BAME S YR, RITPUMEES T ERE S
DTG E AT, AR B AR AT IR A T Bk XA

KB WL, TSN, Kriging BA; ZHE,; Rk

FESES: TJ450 XEKFRIRED: A XERS: 1672-9242(2022)12-0014-05

DOl : 10.7643/ issn.1672-9242.2022.12.003

Motion Reliability Analysis of Pin Puller Mechanism Based on Uncertainty

YANG Kun, CHENG Tao
(Shaanxi Applied Physical-Chemistry Institute, Xi'an 710061, China)

ABSTRACT: The work aims to study the effects of random variables on the reliability in the working process of pin puller and
propose a modeling and analysis method for the motion reliability of the pin puller mechanism based on uncertainty, so as to re-
alize the quantitative analysis and efficient and accurate evaluation of the pin puller reliability. Firstly, based on the
stress-strength model and mechanism motion failure mode of the pin puller, the limit state equation was established. Then, con-
sidering the effects of uncertainty factors in the working process, a reliability analysis method of mechanism motion based on
Kriging surrogate model to approximate the limit state equation was proposed, and the efficient reliability analysis of the mech-
anism motion of the pin puller was carried out. Finally, the reliability sensitivity analysis was conducted to the random variables
in the mechanism motion of the pin puller to determine the effects of the random variables on the motion reliability of the pin
puller mechanism, which provided the direction for the optimization design. The motion reliability of pin puller mechanism was

more than 0.999 9, meeting the design requirements. The diameter of shear pin d was the biggest factor affecting the startup re-
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startup reliability of pin puller piston, followed by 4, £, p, etc. The biggest factor affecting the reliability of piston motion was 4,

followed by f, p. This method can accurately describe the effects of uncertainty factors on the motion of the pin puller

mechanism, improve the accuracy and efficiency of the quantitative analysis of mechanism motion reliability, and provide

support for the fine design of the pin puller.
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Fig.1 Structure of pin puller
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Fig.2 Startup stage of the pin puller mechanism
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Fig.3 Motion stage of the pin puller mechanism
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Tab.2 Analysis results of the pin puller startup and motion
reliability by different methods
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Fig.4 Sensitivity of random variables at different stages: a) startup stage; b) motion stage
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