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Fig.l Current-carrying micro beams in a magnetic field
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Fig.2 Displacement response power spectral density map of
simply supported micro-beam
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supported micro-beams under different stochastic currents
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trapezoidal acceleration and braking. At the same time, the dynamic characteristics driven by frequency conversion
motor of the system are studied. Results show that the dynamic lifting coefficient increases linearly with the initial
speed of the lifting mass from the ground, which has the greatest impact. There is coupling consistency in the
hoisting system, its vibration responses change abruptly when the acceleration changes, the maximum amplitude
occurs in the hoisting acceleration stage, and the residual vibration exists when the lifting load speed drops to zero.
The frequency of hoisting system increases with the decrease of the rope length. Compared with the lifting of the
load with the step speed regulation, the stepless speed regulation lifting of the variable frequency motor is more
stable. The rated lifting acceleration time has an exponential relationship with the dynamic lifting coefficient,
which should be set after the first inflection point. The rated lifting speed has a linear proportional relationship with
the dynamic lifting coefficient, and its influence is less. And its parameter should be set in compromise to ensure
the lifting efficiency and stability.

Keywords: quayside container crane, variable length wire rope, coupled vibration, lifting system, dynamic

characteristics.

Investigation and experimental verification of a soft rock creep model at the
effect of temperature and confining pressure

Wang Yongyan Wang Hongwei Cui Lizhuang Qin Nan
(College of Electromechanical Engineering, Qingdao University of Science and Technology, 266100, Qingdao, China)

Abstract: The creep characteristic of soft rock is influenced by the occurrence environment. Both temperature and
confining pressure have significant effect on creep strain and creep rate. Based on the Nishihara model, damage
variable considering the influence of temperature and confining pressure is introduced to the new creep model to
describe the influence of temperature and confining on soft rock’s creep characteristics and the visco-plastic
element in Nishihara model is replaced by nonlinear visco-plastic element, then the new creep model is obtained.
The new creep model can reflect the primary creep phase, steady-state creep phase and the accelerated creep phase,
also can reflect the influence of temperature and confining pressure properly. The creep experiments are carried out
under different temperature and confining pressure and verification is done with the new creep model via triaxial
creep tests under different temperatures and confining pressures. The results show that fitting degree between
fitting curves and experimental data is appropriate and the new creep model can describe the creep characteristics
properly at the influence of temperature and confining pressures.

Keywords: temperature, confining pressure, creep model, nonlinear, Nishihara model.

Magneto-elastc random vibration of a current carrying simply supported
micro-beam in a magnetic field

Wang Ping'** Wang Dongxian'*  Yao Jie'?

(1 College of Sciences, Yanshan University, 066004, Qinhuangdao, China; 2 Key Laboratory of Mechanical Reliability for Heavy Equipments and Large

Structures of Hebei Province, 066004, Qinhuangdao, China; 3 The State Key Laboratory of Nonlinear Continuum Mechanics (LNM), 100080, Beijing, China)

Abstract: The random vibration of simply supported micro-beam in magnetic field is studied in this paper. Based
on the modified couple stress theory and magneto-elastic theory, the motion equations of downloading micro-beam
in the external magnetic field is established, and the magneto-elastic random vibration equations of micro-beam is
derived. The mean value of the random displacement response and the power spectral density function of the beam
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under the condition of external magnetic field are obtained by using the modal analysis method. An example of a
simply supported micro-beam with steady random current is giving, and the power spectral density diagram of
displacement response under different random current, magnetic field strength and intrinsic length are drawn. The
results show that the random vibration of the micro-beam can be controlled by controlling the intensity of the
random current and magnetic field.

Keywords: random vibration, simply supported micro-beam, magneto-elastic theory, power spectral density

function.

Dynamic topological optimal design of aerospace structure with frequencies
constraints

Wang Duanyi'?  Xu Wentao®

(1 School of Intelligence Manufacturing, Jiangsu Vocational Institute of Architectural Technology, 221116, Xuzhou, China;
2 School of Mechanical Engineering, Beijing Institute of Technology, 100081, Beijing, China;

3 School of Mechanics and Safety Engineering, Zhengzhou University, 450001, Zhengzhou, China)

Abstract: In this paper, the Independent, Continuous and Mapping (ICM) Method and Pseudo Excitation Method
(PEM) are used to solve the model of topology optimization for high-damping structures in aerospace engineering.
The objective of the topology optimization is to minimize the weight subjected to frequency constraints.
Exponential function is adopted as the filtering function of the element weight, mass matrix and stiffness matrix.
The optimization model is transferred into a dual optimization model. In this method, Rayleigh quotient and Taylor
expansion are used to explicitly deal with the frequency constraints, which is solved by the sequential quadratic
programming (SQP). In numerical examples, the topology optimization of an engineering support structure is
analyzed, the optimization results avoid the preset frequency constraints, and realize the weight loss of 36.17%
under the deformation constraints, which completes the optimization task and verifies the effectiveness of the
presented method.

Keywords: pseudo excitation method, magnesium alloy material, frequency optimization, topology optimization.

Mechanical analysis of microcapsules in self-healing asphalt pavement
based on multi-scale model

Zhu Yuefeng'*3  Si Chundi'**®  Zhang Hongliang*  Qiao Yaning® Li Yanwei®  Zhang Zengping®

(1 State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures, Shijiazhuang Tiedao University, 050043, Shijiazhuang,
China; 2 Key Laboratory of Traffic Safety and Control of Hebei Province, 050043, Shijiazhuang, China; 3 School of Traffic and Transportation, Shijiazhuang
Tiedao University, 050043, Shijiazhuang, China; 4 School of Highway, Chang’an University, 710064, Xi’an, China; 5 School of Mechanics and Civil
Engineering, China University of Mining and Technology, 221116, Xuzhou, China; 6 Hebei Provincial Communications Planning and Design Institute, 050043,
Shijiazhuang, China; 7 Research and Development Center of Transport Industry of Technologies, Materials and Equipments of Highway Construction and
Maintenance,050043, Shijiazhuang, China)

Abstract: Microcapsules made of polymer composites were found to be an effective additives for self-healing of
asphalt concrete pavements, however, the self-healing mechanism and multi-scale modeling of microcapsules in
asphalt mixtures has not been completely understood. In this study, a multi-scale model for asphalt pavements with
microcapsules is established, from macro to meso and then to micro-scale, using the discrete element method. The
mechanical responses of microcapsules are analyzed under simulated heavy traffic load. Then, a mechanical model



