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Fig.2 The model of the frame of amusement equipment
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Fatigue Failure Analysis of the Driving Shaft of Amusement Equipment

LIU Zhihua, LIU Bojian, XU Weichao, ZHANG Yinxia, TAO Degang

(College of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In the running process of amusement equipment, equipment accidents and other problems have
been arising—caused by high cycle fatigue of drive shaft. In this paper, the research on the fatigue simulation
of the drive shaft inside the flying saucer amusement equipment is done using the finite element analysis theory
and NCODE fatigue analysis software. Firstly, the amusement equipment is simplified and modeled according
to the equipment working condition. Then, the ADAMS finite element analysis software is used to analyze the
dynamics. As a result, the topological configuration of the multi-body system is presented and the load time
history of the drive shaft is obtained. Next, by using NCODE fatigue analysis software, fatigue reliability anal-
ysis of the drive shaft is made, the nephograms of the fatigue results of the drive shaft and the fatigue life of
each node are obtained, from which the location and fatigue life of the drive shaft easily destroyed are also con-
firmed.

Key words: drive shaft; NCODE ; ADAMS ; kinetic analysis ;fatigue failure
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Evolutionary Game Analysis on Cooperation Mechanism of Express Enterprises and

Third-party Smart Express Cabinet Enterprises

LI Yumin, YANG Lu, WANG Xinlu

(School of Management Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The smart express cabinets could solve terminal distribution problems to some extent. Based on the
view of evolutionary game theory, an evolutionary game model of express enterprises and third-party smart ex-
press cabinet enterprises was established in this paper. Meanwhile, the dynamic evolutionary process and fac-
tors influencing the establishment of cooperative relationship were analyzed by this model. Finally, numerical
cases were conducted with Matlab simulation software. The results showed that: (a) Only the excess income
was more than the cost, probably the cooperation could be achieved. (b)Probability of this cooperation had a
positive correlation with the excess income, while inversely with the cost. (c¢) There existed an optimal propor-
tion of excess income correlation, which could maximize the probability of cooperation. (d) Reasonable income
distribution mechanism and cost sharing mechanism were conducive to the establishment of the cooperative re-
lationship.

Key words: terminal logistics; cooperation mechanism ;evolutionary game ;smart express cabinets;express en-

terprises



