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Abstract:      The spin-orbit coupling (SOC) interactions, electron-correlation effects, and Hund coupling cooperate and compete with each other, leading to novel properties, quantum phase, and nontrivial topological electronic behavior in iridium oxides. Because of the well-separated IrO6 octahedra approaching cubic crystal-field limit, the hexagonal iridates Sr3MIrO6 (M=Sr, Na, and Li) serve as canonical model systems to investigate the underlying physical properties that arise from the novel jeff state. Based on density-functional theory calculations complemented by Green's function methods, we systematically explore the critical role of SOC on the electronic structure and magnetic properties of Sr3MIrO6. The crystal-field splitting combined with correlation effects are insufficient to account for the insulating nature, but the SOC interaction is the intrinsic source to trigger the insulating ground states in these hexagonal iridates. The decreasing geometry connectivity of IrO6 octahedra gives rise to the increase of effective electronic correlations and SOC interactions, tuning the hexagonal iridates from low-spin jeff=1/2 states with large local magnetic moments for the Ir4+(5d5) ions in Sr4IrO6 to nonmagnetic singlet Jeff=0 states without magnetic moments for the Ir5+ (5d4) ions in Sr3NaIrO6 and Sr3LiIrO6. The theoretical calculated results are in good agreement with available experimental data, and explain the magnetic properties of Sr3MIrO6 well.
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Abstract:      In order to study the impacts of the length and diameter of the electric explosive wire on the breaking current characteristics of the electric explosive wire breaker, the physical model of the electric explosive wire breaker is analyzed theoretically, the calculation method of the relevant design parameters is deduced, the simulation model based on the time-varying resistance is established, and the breaking time, the breaking current and the breaking effect are analyzed etc. The results show that the model is in good agreement with the experimental results, and can obtain the general rule of current cut-off of electric explosive breaker accurately, conveniently and intuitively, which provides a reference for the design of electric explosive wire breaker parameters.
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Abstract:      Through analyzing the technological features of the SONY the camera shell, an injection mold was designed with the help of software Creo. Secondly, the structural analysis was carried out for the main molds, and the best parting surface was found out, and the design of the sprue bushing, positioning ring, shunting channel and cold material hole were explained. Finally, Moldflow software was used to complete network division and network repair, and the best gate location, filling time, filling pressure, filling temperature were determined. The flow front temperature and cavitation position were analyzed. The results show that the product design is optimized, the production efficiency and the product quality were improved.
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Abstract:      This paper analyzes the current status of existing sweet potato powder processing equipment, optimizes existing processing equipment, and designs automated processing equipment based on PLC for sweet potato cleaning, pulping, mixing and milling. The S7-200 series from Siemens is used as the main control unit of this system. The liquid level sensor and temperature controller are added to study the hardware configuration, input/output point allocation and software design method of the control system. The equipment can save time, labor and high efficiency in the processing and processing of sweet potato powder, which is much more efficient than the traditional manual processing method, and also shortens the capital turnover time. The realization of automatic processing equipment for cleaning, pulping, mixing and milling is the basis for intelligent and automated production of sweet potato milling equipment, with high practical value and application prospects.
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Abstract:      The object oriented method is used to design the rolling force sensor, which can be combined with the advantages of object oriented method for targeted and efficient design of the detection object. The steps of sensor design are abstracted as: object analysis, sensor design, measurement circuit design, packaging structure design and so on. This method can be reasonably designed in simulation. In this paper, through the design of rolling force sensor of continuous injection and continuous rolling equipment, it can greatly reduce redundant operation, save design time, rationally and efficiently use resources, and meet the actual demand of rolling force detection, which proves that it is better than traditional design methods.
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Abstract:      In order to settle the questions of the asynchronous motor in the traditional PI control strategy, the parameters are fixed and easy to overshoot, and the poor robustness to the parameter change in the speed sensor-less is not available, this paper studies a vector control scheme of asynchronous motor speed sensor-less based on backward propagation (back propagation) BP neural network control and sliding mode observer. Sliding mode observer based on the relationship between stator flux and stator current of asynchronous motor, a mathematical state equation is deduced, and an observer model is built on the basis of sliding mode adaptive theory, thus realizing the speed estimation. The outer loop PI of motor speed is tuned by BP iterative optimization, compared with the traditional control scheme, this method is easy to realize, which can effectively improve the control accuracy, suppress the disturbance, and save the sensor cost. The correctness and feasibility of the control scheme are verified by the simulation experiment, the observer can realize the observation of stator flux and rotational speed, and the sliding mode observer is robust in the case of load disturbance and a given speed changes.
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Abstract:      For the stability problem of the active magnetic levitation ball, the application of the PID controller on the system is determined. Firstly, the linearized mathematical model of the active magnetic levitation ball system is established. Then the PID parameters are adjusted by the trial method. The influence of three PID parameters on the system is introduced, and a PID controller is designed for a set of actual systems. The performance is simulated and experimentally studied. The research results show that the active electromagnetic suspension ball system based on PID controller has high anti-interference performance and stability.
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Abstract:      In chemical industry, metallurgy, petroleum and other industrial production processes, due to the existence of time delay, it is easy to cause the control quality of the control system to deteriorate or even become unstable. In this paper, the common equipment in the industrial process control system - heat exchanger as the controlled object, to study the control algorithm of systems with long time delay. We discuss the conventional PID control algorithm and the control algorithm based on Smith predictive control. The Matlab software is used to simulate the controlled object. The results show that compared with the conventional PID control, Smith predictive control effectively reduces the overshoot and adjustment time of the system and improves the response speed of the system, but it is only suitable for occasions with high control precision. Gain-adaptive smith predictive control still has a good control effect in the case of changed gain. The system of modified Smith predictive with regulator responds quickly and maintains good control performance in the case of changed time delay.
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Abstract:      Xugong qy25k - 1 type truck crane in the case of lift small cars as the research object, build motion simulation model by Adams virtual prototype, virtual simulation experiment to obtain the ground of the truck crane in different Angle, different elevation, crane boom lift small cars under different ground conditions for rotary movement of the impact of truck crane four supporting legs, through the four supporting legs support and the analysis of the friction force, the stability of a truck crane in different working conditions is the whole machine, at the same time of crane jib and hook in crane operation safety in the process of analysis, The shear stress on the lifting arm during the lifting trolley is analyzed, and the safety of the breaking of the lifting arm during the rotating motion is obtained. The safety of lifting trolley in different working conditions for Xugong qy25k-1 truck crane was obtained by sorting the experimental results.
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Abstract:      In order to save material and reduce energy consumption, the three-dimensional modeling of the limit device of the pneumatic equipment behind the engineering tire is carried out by using Solidworks, and the finite element static analysis is carried out in ANSYS Workbench to determine that the structural strength and stiffness have a greater margin. Based on the results of static finite element analysis, a lightweight design of the limit device is carried out by topology optimization and parameter optimization. Finally, it is verified that the optimized structure of the limit device meets the requirements of its strength and stiffness. Through the lightweight design of the limit device, the overall structure quality of the device is reduced by 10.835 kg, and the reduction is 45.3%. The goal of lightweight design is realized.
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Abstract:      Using the structured text STL language for programmable logic controller (PLC), the implementation of Calman filter on PLC is studied. In this paper, two implementation methods are introduced in detail. The detailed implementation of the second methods is based on S7-1200PLC, and the algorithm is applied to the temperature detection experiment. SIMULINK model and simulation results were compared, show that the Kalman filter in PLC to a certain extent can be achieved, and can very good filtering PLC analog data acquisition module with all kinds of disturbance, increase in measurement accuracy from the enhanced control effect to test the ideal.
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Abstract:      The parameters of the traditional wireless signal propagation model are generally obtained by fitting or directly based on experience, and are affected by factors such as complex environment and multipath effect, which makes the positioning accuracy is not high. In view of this,a new node location algorithm of Particle Swarm Optimization-Generalized Regression Neural Network (PSO-GRNN) was presented. The RSSI received at each reference point is taken as the input of the network, the position coordinates of which are used as the output of the network to construct the GRNN, training the neural network by PSO algorithm with linear decreasing inertia weight,and the best Spread is cycled, avoid interference from human factors when adjusting this parameter,finally the trained model using the forecast point positioning. Simulation verified by MATLAB and Zigbee experiments, compared with the non-optimized GRNN model and BP neural network model, this algorithm has higher positioning accuracy in node localization.
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Abstract:      With the wide application of mobile Internet, location-based service demands are more and more extensive. In the indoor positioning technology, the location fingerprinting method based on WIFI is widely used because of its strong anti-interference ability, high positioning accuracy, long transmission distance and convenient use. The paper adopts the location fingerprint matching and localization algorithm. Firstly, the Gaussian filtering algorithm is applied to process the original data collected by WIFI, and a complete fingerprint database is built off line. Then, the WKNN algorithm is used for position matching to realize indoor position online positioning. The experimental results show that the positioning algorithm used has a significant improvement in positioning accuracy compared with the traditional position fingerprint algorithm.
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Abstract:      Speed Sensorless Control Technology of Permanent Magnet Synchronous Motor at Low SpeedMainly based on the salient pole characteristics of the motor, injecting high frequency excitation signals and noise filters requiring high bandwidth, It can detect the position and speed of the rotor of the motor, but most of the progress made now is based on the fundamental back-EMF of the permanent magnet synchronous motor to realize the speed sensorless control of the motor, Therefore, it is not suitable for the operation of the motor at low speed. In order to detect the rotor information of the motor at low speed, a rotor position robust observation method based on high frequency signal injection is proposed. Using the pulsed high-frequency voltage signal method, the rotor position error information is obtained by the amplitude information of the high-frequency current, and the signal processing and digital filter design are analyzed, Therefore, the speed sensorless control of the permanent magnet synchronous motor under low speed operation state can be realized, and the parameter robustness is improved.
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Abstract:      In this paper, a smart baby carriage control system is designed with STC89C52RC microcontroller as the control core. Smart baby carriage measures the information of the surrounding obstacles and the guardian by photoelectric sensor and ultrasonic sensor to realizing the anti-collision and automatic following of the baby carriage. The position of the baby and the guardian is detected by infrared sensor of the human body, to realizing the automatic brake of the baby carriage and the lost alarm of the baby. And collecting the temperature of baby's humidity information of the baby carriage seat by humidity sensor to realize the baby's urine wet alarm. The experimental results show that the smart baby carriage model designed and made in this paper is stable, easy to operate, safe and practical, to better care for the baby's growth.
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Abstract:      Support Vector Machine (SVM) is a machine learning method based on statistical learning theory, solving the problems of classification and regression by means of optimization methods. The method can effectively solve the problem of small number of samples, nonlinearity and high dimensionality, and largely avoids the problems of "dimensionality disaster", "over-fitting" and local minimum caused by traditional statistical theory. However, there are still some problems, such as high complexity of the algorithm and difficulty in adapting to large-scale data. The article systematically introduces the theory of support vector machine, summarizes the common training algorithms of standard (traditional) support vector machine and their existing problems, the new learning models and algorithms developed on this basis. And verify the actual effect and scope of each support vector machine model through the application of transformer fault diagnosis.
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Abstract:      Micro grid is an effective way to regulate the connection between distributed generation and power grid, which plays an important role in improving the performance of distributed generation. In order to better carry out voltage regulation and frequency regulation operation of micro grid and strengthen the application of distributed generation this paper introduces the typical outer loop control strategy of distributed power grid connected inverter in micro grid, and summarizes the droop control, constant power control and constant frequency control in outer loop control. The principles of these three control methods are analyzed, the applicable situations of each method are introduced, At last, the problems to be solved in current control technology of grid-connected inverter are pointed out, and the future development prospects are prospected.
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Abstract:      Deep learning and non-supervised learning methods have a wide range of applications in image feature extraction. This article uses MATLAB to train a deep neural network to classify handwritten digital pictures. The deep neural network is formed by stacking multiple sparse auto-encoders, training the data in an unsupervised manner, initializing the weights of the network, and then fine-tuning the network with a reciprocal propagation algorithm. Finally, the images is classified using the soft-max classifier. Sparse reduces the number of dimensions effectively, and the back propagation algorithm is optimized on the cost function, leading to the accuracy rate has been greatly improved, and completing the classification of handwritten numbers.
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Abstract:      Taking a Car’s Skylight frame as an example, the gating system and cooling system for plastic parts were designed by using Mold flow software,After a detailed analysis of the automotive skylight frame injection parts for filling flow, cooling, warping deformation. In order to verify whether the mold layout is reasonable, whether the injection molding process parameters are properly designed to prevent the occurrence of various types of defects, the results are of great significance for optimizing the design of injection molds and the design of hot runners and improving the success rate of trial molding.
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Abstract:      Whether or not to use the tensioning device and parameter determination during the transmission of the belt conveyor has been a problem. In this paper, the flat belt conveyor is the research object.By establishing the model and using the ADAMS software to carry out numerical simulation and dynamic simulation of the model, the dynamic characteristics of the belt conveyor with different driving speeds and tension devices were analyzed and compared. We got a conclusion that the effect of tensioning device is important. The change in the radius of the tensioning wheel and adjusting the center of rotation of the tensioning device can all change the tension of the belt conveyor, indicating that it is better to adjust the center position of the tensioning device.
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Abstract:      Considering of the advantages of low temperature sintering of nano-silver paste, compared with other lead-free solders, low temperature sintering of nano-silver paste has been applied in chip packaging. Someone conducted in-depth research on the tensile behavior of nano-silver paste of low temperature sintering and test on the Dynamic Mechanical Analyzer (DMA), some of the sintered sliver films under different temperature decrease with increasing temperature or with decreasing strain rate. In this study, Anand viscoplastic constitutive model was adopted, and ANSYS software was used to simulate the hot cycle load of the chip and the conjunctiva of nano-silver paste .The simulation results show that the plastic strain accumulation occurred in the nano-silver paste bond layer during the temperature cyclic loading process, which is the main reason that may cause the failure of chip connection..
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Abstract:      Different from traditional packaging materials, nano-silver has better low-temperature sintering characteristics, which meets the requirements of lead-free green environment protection, preparation of nano-silver slurry, low temperature sintering mechanism, and the influence of temperature, time and temperature. The sintering mechanism of nano-silver slurry was expounded. Citrate as a protective layer played a stabilizing role on the surface of nano-particles. The void fraction of nano-silver slurry during low temperature sintering was reviewed. The effect of void fraction on sintering process and the effect of grain size on sintering process were discussed.
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Abstract:      Cleaning is an important link in the production of flour milling. In this paper, a spray-type cleaning device is designed with sweet potato as the object of study, and three spray piping is installed in the device, and the sweet potato epidermis is cleaned by high pressure water jet. In the selection of nozzles, in order to ensure good cleaning effect, the nozzle aperture and spray angle must be reasonable, the outlet pressure value reached 3.0kg to produce atomization effect, nozzle jet characteristics and atomization effect is an important indicator of the cleaning device. Pump body selection is also the key to the whole device, according to the pump characteristic curve selection of the appropriate pump type, both to ensure water pressure and save water consumption. The whole plant can also play a good cleaning effect on the same type of root vegetable, and has a strong popularization.
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Abstract:      This paper studies the main indexes of vehicle dynamic performance, and analyzes the requirements of vehicle dynamic Performance Index to drive motor system parameters. In this paper, the various types of driving motors used in electric vehicles are briefly described, and the structural features, application ranges advantages and disadvantages of various driving motors are analyzed. Finally, the development trend and possible new technology of electric vehicle in the future are forecasted.
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Abstract:      The control system of the cleaning machine was designed according to the composition and operating mode of the squirrel-cage sweet potato cleaner. The system uses Siemens PLC as the main controller to control the single-phase asynchronous motor, water pump and solenoid valve of the cleaning machine respectively, which can realize the manual and automatic operation of the sequential start and reverse stop of the single-phase asynchronous motor and the water pump. The control system makes the whole cleaning device operate in an orderly manner according to the manual, and the operation is reliable and easy to operate, which provides a basis for further research of the squirrel-cage cleaning machine.
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Abstract:      Permanent magnet synchronous motor (PMSM) is widely used in electric vehicle power systems due to their high torque inertia ratio and high power density. However, the strong coupling of winding phase current and torque affects their control accuracy. In this paper, the drive and control of PMSM were studied according to the characteristics of electric vehicle operating conditions. Based on the traditional motor vector control, the control strategy of PMSM was analyzed in detail, and a permanent magnet synchronous motor drive and control system for electric vehicle was designed. The system uses the STM32F407VET6 chip as the controller and six power field effect transistors as the inverter driver, the precise control of the PMSM was realized. This research can provide reference for the design and analysis of the PMSM drive and control system for electric vehicles.
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Abstract:      In this paper, the mechanism study of sugarcane leaf stripping method was proposed, and the stress analysis of sugarcane leaf stripping process was conducted. First peel leaf component alignment and experimental study on the screw is arranged in two ways, respectively, examines the ways for stripping leaves, along with the change of sugar cane blow force analysis of two kinds of stripping leaves brush the installation method of damage effect of sugarcane sprout, considering the spiral Angle is 15 °can meet the requirements. Secondly, a single factor test was carried out according to the main factors affecting seed bud damage, and the significance of each factor was studied. Finally, a new type of stripping element is designed based on this. The optimal parameter combination is that the rotor speed of the stripping cylinder is 750r/min, the staggered depth of the blade element is 10cm, and the side deviation distance is 10mm.
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Abstract:      Aiming at the defects such as low measurement accuracy, low stability and high cost in the temperature and humidity detection system of greenhouse, a temperature and humidity detection system based on single neuron PID control was designed.The single-neuron PID system controller was used to build the system controller, and the DHT11 sensor, LCD1602 display, and STC89C52 single chip microcomputer were used to build the underlying hardware.MATLAB on the simulation, in this foundation for hardware debugging.The experimental results show that the system is easy to set, stable and accurate, and is controlled with single neuron PID. The system output is stable and robust, which can meet the temperature and humidity control process of large lag and stable output.
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Abstract:      A class of dual loop networked control systems with different sampling rate is discussed in this paper. Generally, Smith predictor can be used to overcome the influence of network delay. However, influence of prediction model inaccuracy, different sampling rate and interference always appear in the actual systems, and the systems based on conventional Smith predictor cannot achieve the desired control effect. The gain adaptive Smith predictor is proposed for this class of networked control systems, which can be used to overcome the problems caused by inaccurate prediction model, interference and various sampling rate. The simulation results based on MATLAB show that the proposed method is efficient and feasible.
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Abstract:      In order to realize the production of plastic sheet, a small rolling mill is designed according to the large metal rolling mill to roll the plastic products. Meanwhile, the rolling parts with different thickness need to be produced when rolling the products. Therefore, a movable design is required for therolling roll of the mill.
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Abstract:      Remote smart devices and cloud platforms have been widely used in the field of smart homes in recent years. This paper proposes a remote Wi-Fi intelligent switch based on cloud platform for the energy waste and safety hazard caused by long-term standby of household traditional switch. The hardware platform is built based on STC89C52RC and ESP8266, and the terminal device is established by using socket server. The communication process with the cloud platform, the APP and the Windows client are written and built, and finally the function of the terminal device to upload data to the cloud platform and the cloud platform to send control commands to the terminal device is realized.
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Abstract:      Automated intelligent transportation warehouse play a crucial role in the transportation system of domestic logistics enterprises, the warehouse transport stacker is the necessary device due to its transport execution mechanism. In this paper, a control system for the storehouse stacker system is proposed. Firstly, the yard is divided into several areas according to the size of the warehouse, the goods are stored in the specific area based on the frequency of entering and exiting to improve the transport efficiency. Secondly, the control system of the warehouse transport stacker based on PLC programming and SIEMENS MM440 frequency converter is constructed to realize the movement control, automatic storage and withdrawal.
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Abstract:      The mechanical properties of the main hydraulic cylinder, slider, and piston rod of hydraulic impact the overall performance in hydraulic press slow compression process. In this paper, a three beam four-column hydraulic press was regarded as the research object, the working principle of hydraulic press and the stress characteristics of important components of hydraulic press was analyzed, the mechanics model was set up，and thus established the optimization scheme of slider and piston rod; the finite element model of the important components of the hydraulic press was set up by using ANSYS software. The results show that the maximum pressure of the main hydraulic cylinder is 36.0032 MPa in the maximum liquid stress value 25 MPa；when the piston rod and the slider work at the maximum nominal force of 1000KN, the maximum stress occurs at the joint, and the value is 55.4125MPa. After optimization, the maximum stress value is 48.9255MPa, which effectively reduces the risk of stress. This result provides the basis for the design and application of the hydraulic press.
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Abstract:      As a non-contact bearing, electromagnetic bearing is suspended in the air by magnetic force. In this paper, the iron loss and radial flux density are analyzed under different currents. Through a certain period of simulation, it is found that the greater the current in a certain range, the greater the radial electromagnetic force, in a certain range, the more the winding turns, the greater the radial electromagnetic force. The radial flux density increases with the current (within a certain range), and the tangential flux density tends to be the same under different currents. It will provide a reference for design of electromagnetic bearing.
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Abstract:      There are two common phases of silicon nitride, low temperature phase α and high temperature phase β. It is irreversibly transformed into β phase in a single direction when α phase is in high temperature, α phase and β phase can be transformed into other phases of silicon nitride under certain conditions .In this paper, a crystal model of silicon nitride is established based on the CASTEP module of Materials Studio. The interaction between ion core and valence electron is described by using norm-conserving pseudoptential, structural optimization and calculation of β-Si3N4 are performed. The cut-off energy, k-points and other parameters were set by convergence test. Charge-enrichment, electron transfer and gain-loss electrons of β-Si3N4 were analyzed through simulation, the band structure of β-Si3N4 which has been established was calculated. Research results show that the structure of β-Si3N4 is an indirect bandgap semiconductor, and s orbital and p orbital electrons of Si and N in β-Si3N4 directly affect the peak value of the total density of states.
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Abstract:      Site liquefaction is a typical earthquake disaster, the most serious of which is liquefaction lateral displacement, and its zoning work is an important means to avoid and mitigate the disaster. The liquefaction lateral displacement zoning technology of NEHRP(National Earthquake Hazards Reduction Plan of US)represents the international advanced level at present, but it is a method based on single point lateral displacement formula and 2D GIS. Its reliability and accuracy depend heavily on high-density boreholes. Based on the essential requirement of seismic zoning and abandoning the point-surface zoning of NEHRP, a new method of liquefaction sideways zoning based on 3D GIS was proposed in this paper. By solving the key techniques of extracting surface elements such as the thickness of liquefaction lateral displacement layer and the content of fine-grained soil, the characteristic distribution of liquefiable soil layer was obtained, and combined with the criteria of liquefaction lateral displacement grade proposed previously, The zoning map of liquefaction lateral displacement suitable for small area and medium area could be given. By using the new method, the scale distribution of liquefaction lateral displacement in the south area of Tangshan under the M7.8 earthquake was obtained, which was in agreement with the aerial survey results after the 1976 Tangshan earthquake. It was shown that the new method is reasonable and feasible. This method overcomes the drawback of NEHRP method depending on high density borehole, ensures the accuracy of liquefaction lateral displacement zoning and greatly reduces the cost.
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Abstract:      This article designs a novel wearable fall detection system in allusion to the problem of accidentally fall for the elderly. This article adopts the research method of combination of multi-threshold judgment, the algorithm utilizes the research method of combining accelerated speed multi-threshold judgment and attitude angle threshold value judgment, and combining multiple parameters, when meeting multiple conditions at the same time, the system judges the behavior as fall. With the verification in a series of tests for different conditions of fall, the test results indicate the system can detect the event of unintentional falls effectively and give out the alarm information. It achieves the expected effect.
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Abstract:      Taking the IAP15F2K61S2 MCU as the core of the controller, a fuzzy PID control algorithm is used to design a car which can easily realize the intelligent tracking and obstacle avoidance function. At first, the infrared photoelectric sensor of the car detects the road information and obstacles, and then the offset angle and the offset change rate are transmitted as two input quantities to the fuzzy PID controller. After processing, the corresponding signals are output to control the speed and direction of the car movement. In this way, it shortens the system execution time and improves the system response speed. Experiments show that the fuzzy PID control strategy has obvious advantages in the tracking accuracy and speed of smart cars.
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Abstract:      At present, many PH value measuring instruments on the market have many problems, for example, the measurement accuracy is not high enough, the circuit wiring is too complicated, and the stability is not strong. Therefore, in order to improve the measurement accuracy of the detector, reduce the effect of temperature on the pH measurement of the solution, simplify the circuit layout, and enhance the stability of the measurement circuit, Developed a STC89C52 microcontroller as the core processor, using Raycore E-201-CPH composite electrode to collect analog voltage signal and transfer it to A/D converter to convert into digital signal after amplified by op amp, and input it into the single-chip microcomputer together with the digital signal collected by the temperature sensor. Finally, after processing by the SCM, it is transmitted to the LCD1602 liquid crystal display module, showing the measured pH value and temperature value. The whole design is made down, and after many debugging, it can be concluded that the PH detector can accurately detect the PH value of the solution. It also has the characteristics of cheaper, affordable, high precision, good stability, simple circuit, simple operation and so on, which is suitable for the needs of most of the current users.
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Abstract:      For the vibration problem of the squirrel-cage cleaning machine roller under normal load, modal analysis for roller was carried out to reduce the occurrence of resonance.The paper used 3D design software Solidworks to set up 3D solid model for squirrel-cage cleaning machine roller.The finite element software Ansys workbench was used for modal analysis. The results showed that natural frequency of the first two order was 7.6931Hz and 8.3117Hz.It was greater than the vibration frequency of roller at 0.7766Hz and less than the vibration frequency of motor at 23.33Hz, thus the resonance would not occur.
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Abstract:      The experiment found that the use of profiling tool to remove corn seed coat, and then the exposed corn germ was impacted with a certain pressure of water to complete the extraction. According to the above principle, the theoretical analysis of the conveying, fixing, cutting and extracting mechanism of the corn germ extractor is carried out, and the key parameters are obtained and the structural design is completed. Then use SolidWorks software to model the parts and assemble them into virtual prototypes. PLC and frequency converter are used as the control core to realize the frequency conversion speed regulation of the motor and complete the automatic adjustment of the chuck speed. Combined with the angle sensor to control the movement of the cutting mechanism tool, it can complete the fixing and cutting work of corn efficiently, quickly and stably. The corn germ extracted by the design can ensure the integrity of the corn germ and ensure the purity of the corn germ.
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Abstract:      The prosperity of automobile industry cannot be separated from the rapid development of mold parts manufacturing. The relevant statistical results show that at present, the amount of plastic used in the car has reached about 12%. Plastic molds on automobiles are usually thin-walled plastic parts, including automobile skylight plastic parts. Taking the thin-walled parts of automobile skylight frame as an example, the gating system of the mold is designed, and the related factors influencing the deformation of the plastic parts are analyzed by Moldflow software.
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Abstract:      In recent years, researchers in relevant fields in China and abroad have been attaching more and more importance to the research of SMC (soft magnetic composite) permanent magnet motor, which has greatly improved in volume, deadweight and torque density compared with traditional motor, and more and more about the design and research of this kind of permanent magnet motor. This review summarized and summarized the latest research status and research results of SMC materials at home and abroad, introduced the superiority of SMC material on the motor, the design of the permanent magnet motor and the corresponding iron consumption analysis, and finally summarized the prospect of SMC material in the motor.

© 2018 Association for Computing Machinery.

Number of references:      20

Main heading:      Electric motors

Controlled terms:      Artificial intelligence -  Big data -  Iron analysis -  Iron research -  Magnetism -  Permanent magnets

Uncontrolled terms:      Iron consumption -  Permanent magnet motor -  Research results -  Research status -  Soft magnetic composites -  Torque density

Classification code:      545.1Iron -  701.2Magnetism: Basic Concepts and Phenomena -  704.1Electric Components -  705.3Electric Motors -  723.2Data Processing and Image Processing -  723.4Artificial Intelligence

DOI:      10.1145/3305275.3305334

Database:      Compendex

44. 

Title:      Dynamic simulation of four-DOF handling robot under different driving modes

Accession number:      20190906545715

Authors:      Jiang, Fangming1 ; Qin, Jianhua1 ; Chen, Sheng1 

Author affiliation:      1 School of mechanical and control engineering, Guilin University of Technology, Guilin; 541600, China

Corresponding author:      Qin, Jianhua (Jianhua7@sina.com)

Source title:      ACM International Conference Proceeding Series

Abbreviated source title:      ACM Int. Conf. Proc. Ser.

Part number:      1 of 1

Issue title:      Proceedings of the International Symposium on Big Data and Artificial Intelligence, ISBDAI 2018

Issue date:      December 29, 2018

Publication year:      2018

Pages:      182-185

Language:      English

ISBN-13:      9781450365703

Document type:      Conference article (CA)

Conference name:      2018 International Symposium on Big Data and Artificial Intelligence, ISBDAI 2018

Conference date:      December 29, 2018 - December 30, 2018

Conference location:      Hong Kong, Hong kong

Conference code:      144894

Sponsor:      International Engineering and Technology Institute, Hong Kong

Publisher:      Association for Computing Machinery

Abstract:      The working conditions of different driving modes can affect the speed and acceleration of the handling part of the handling robot. In this paper, the cylindrical coordinate four-degree-of-freedom handling robot was taken as the research object, and the dynamic model was established by the Lagrangian equation for the handling robot. In this paper, three driving modes of the handling robot were set up, and the dynamics simulation analysis was carried out in the Adams simulation software. The speed and acceleration of the grabbing position under the three conditions of low speed, normal and critical speed were studied. The results shown that the speed of the hand end of the robot was proportional to the speed required under different working conditions. The acceleration was proportional to the normal and low speed conditions, but under the critical condition, the acceleration has a "W" type change instead of Linear change. This result provides an effective experimental basis for the subsequent optimization design of such robot transmission rods.
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Abstract:      Based on the image processing method for counting on paper the most critical extraction problem on the paper stripes, use a 2D Gaborl filtering method based on the edge of the paper processing, trying to solve the problem. The method is firstly established template Gabor filters of different frequencies, the arrangement of the original paper filter, edge images are arranged strong regularity, and then sampling pretreatment paper image gray pixel curve on the paper a row direction. Finally, according to the gray scale pixels curves were obtained using a gray value differential algorithm to count the amount of paper based on. Although the Gabor filter is greatly affected by the quality of the paper, so this method can not guarantee the application range of paper counting, but through the experiments verify the validity and accuracy of the method.
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Abstract:      This paper investigates the exponential synchronization problem for a class of memristor-based neural networks via novel aperiodically intermittent control approach. By using Lyapunov stability theory, several novel and useful synchronization criteria are obtained, which guarantee global exponential synchronization of memristive neural networks. Finally, a numerical example is given to illustrate the effectiveness of proposed method.

© Published under licence by IOP Publishing Ltd.

Number of references:      7

Main heading:      Synchronization

Controlled terms:      Memristors -  Neural networks -  Numerical methods -  Stability criteria

Uncontrolled terms:      Delayed neural networks -  Exponential synchronization -  Global exponential synchronizations -  Intermittent controls -  Lyapunov stability theory -  Memristor

Classification code:      714.2Semiconductor Devices and Integrated Circuits -  921.6Numerical Methods -  961Systems Science

DOI:      10.1088/1757-899X/466/1/012049

Funding Details:      Number

Acronym

Sponsor

201608455012

CSC

China Scholarship Council

2015GXNSFBA139005

-

Natural Science Foundation of Guangxi Province

11661028

NSFC

National Natural Science Foundation of China

Funding text:      This paper supports in part by the National Natural Science Foundation of China under Grants 11661028, 11661030, 61673308, 11502057, the Natural Science Foundation of Guangxi under Grant 2015GXNSFBA139005 and the China Scholarship Council(201608455012).

Database:      Compendex

47. 

Title:      Effects of Spray Drying Conditions on Morphology and Performance of Nano/Micro Structure LiFePO4/C

Accession number:      20190406418888

Authors:      Lyu, Yi-Ju1; Tan, Jia-Xu1; Jiang, Shi-Quan1; Wen, Yan-Xuan2; Zhang, Shu-Fen1, 3 

Author affiliation:      1 Guangxi Key Laboratory of Electrochemical and Magneto-chemical Functional Materials, Guilin University of Technology, Guilin; Guangxi; 541004, China

2 School of Chemistry and Chemical Engineering, Guangxi University, Nanning; 530004, China

3 State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian; Liaoning; 116024, China

Corresponding author:      Zhang, Shu-Fen (zhangshf@dlut.edu.cn)

Source title:      Cailiao Gongcheng/Journal of Materials Engineering

Abbreviated source title:      Cailiao Gongcheng

Volume:      46

Issue:      12

Issue date:      December 20, 2018

Publication year:      2018

Pages:      85-94

Language:      Chinese

ISSN:      10014381

CODEN:      CAGOEW

Document type:      Journal article (JA)

Publisher:      Beijing Institute of Aeronautical Materials (BIAM)

Abstract:      The nano/micro LiFePO4/C composite was prepared by a wet milling-spray drying-carbothermal reduction process. The structure and morphology were characterized by X-ray diffraction (XRD) and electron scanning microscope(SEM), electrochemical properties were characterized by cyclic voltammetry, AC impedance testing with galvanostatic charge-discharge method to investigate the influence under different spray drying conditions. The results show that the morpholoyy and electrochemical performance are significantly influenced by slurry concentration, inlet temperature and feed rate, while are mildly influenced by nozzle diameter. The morphology of the obtained sample is transformed from bowl-like mesoporous structure to spheres with the decrease of the slurry concentration. With a slurry concentration of 200g/L, an inlet temperature of 200℃, a feed rate of 1.3L/h and a spray nozzle diameter of 0.5mm, the obtained sample has the best electrochemical properties. Under that condition, the discharge capacities at 0.5C and 10C under room-temperature are 160mAh•g-1 and 123mAh•g-1, respectively, and no obvious capacity fading is observed after 100 cycles.
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Abstract:      In recent years, the increasing scarcity of water resources and eutrophication of water have become more serious. Reservoirs that are far from big cities have become important sources of drinking water and were targets of research and protection. Therefore, the abundance and production of bacteria and their correlations with environmental factors were investigated in the Dalongdong Reservoir, Shanglin County, Guangxi Province, using Quantitative Real-time PCR technology and the 14C tracer technique. The Dalongdong Reservoir is a typical subtropical karst reservoir. The bacterial abundance of the surface water decreased from the upstream to the downstream along the water flow direction and then increases. The vertical distribution of the bacterial abundance at each sampling site shows a similar trend; it is the highest in the surface water and the lowest on the bottom. The correlation analysis results show that the temperature, pH, electrical conductivity, dissolved organic carbon (DOC), chlorophyll-a, dissolved oxygen (DO), and other environmental factors significantly correlate with the bacterial abundance, indicating that these parameters are the main factors limiting the bacterial abundance in this region. The bacterial production is positively correlated with the pH, DOC, and permanganate index; negatively correlated with the conductivity and DIC; and significantly positively correlated with DO. The principal component analyses (PCA) shows that the environmental factors affecting the bacterial abundance and bacterial production can be grouped into two PCAs. PCA1 includes the temperature, pH, electrical conductivity, DIC, DO, chlorophyll-a, DOC, and permanganate index and PCA2 includes TN and TP. The bacterial abundance and production in the Dalongdong Reservoir are affected by various environmental factors and photosynthetic bacteria are the important contributors to the production of organic carbon.
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Abstract:      The structural composition and functional group changes in fulvic acid (FA) at various landfills were studied using ultraviolet and infrared spectroscopy. The electron transfer ability of FA and its ability to degrade pentachlorophenol (PCP) were also studied considering the various landfills. The results showed that the use of MR-1 as an electron donor and the simultaneous addition of fulvic acid in different stages as an electron shuttle can significantly increase the degradation rate of PCP, leading it beyond 80%. Due to the different redox properties of fulvic acid at the different landfill stages, the degradation of PCP has different reduction conversion abilities. Landfill fulvic acid is able to reduce and transform PCP because of its electron transfer ability. These functions are all conducive to promoting PCP reductive dechlorination.
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Abstract:      For wireless sensor network, the traditional encryption technology cannot effectively solve captured nodes to the inside network attack caused by security problems, put forward a kind of trust management model for hierarchical wireless sensor network. The model is based on cluster network topology, and the typical trust factor is selected from the three aspects of communication, data transmission and node itself to calculate the direct trust value of the node. The indirect trust value of each node is calculated by the matrix of the direct trust value of the cluster heads. Then, the direct trust value is calculated as the weight of the comprehensive trust value. Simulation experiments show that the model can identify malicious nodes effectively, with the classic based on reputation trust management framework model (RFSN), this paper models can maintain high detection rate when the proportion of malicious nodes is high, and improve the security of network effectively.

© 2018 IEEE.

Number of references:      13

Main heading:      Network security

Controlled terms:      Cryptography -  Sensor nodes -  Topology -  Wireless sensor networks

Uncontrolled terms:      Direct trust values -  Encryption technologies -  Hierarchical wireless sensor networks -  High detection rate -  Indirect trust values -  Trust management frameworks -  Trust management model -  Trust values

Classification code:      722Computer Systems and Equipment -  722.3Data Communication, Equipment and Techniques -  723Computer Software, Data Handling and Applications -  921.4Combinatorial Mathematics, Includes Graph Theory, Set Theory

DOI:      10.1109/IAEAC.2018.8577648

Funding Details:      Number

Acronym

Sponsor

SS201607

-

-

201201ZD012

-

Natural Science Foundation of Guangxi Province

2013YB113）

-

-

AB17195042

-

-

61662017

NSFC

National Natural Science Foundation of China

Funding text:      ACKNOWLEDGMENT As the research of the thesis is sponsored by National Natural Science Foundation of China (No: 61662017,No: 61262075), Key R & D projects of Guangxi Science and Technology Program (AB17195042), Guangxi Natural Science Foundation(No: 2017GXNSFAA198223 ),Major scientific research project of Guangxi higher education (No: 201201ZD012), Scientific and Technological Research Program for Guangxi Educational Commission grants(#2013YB113）,Guilin Science and Technology Project Fund (No: 2016010408) and Guangxi Graduate Innovation Project (No: SS201607), we would like to extend our sincere gratitude to them.

Database:      Compendex

51. 

Title:      Research on optimization of DAG task scheduling model based on heterogeneous multicore processor

Accession number:      20190406426374

Authors:      Cheng, Xiaohui1 ; Tan, Chaopeng2 ; Zhang, Yi1 

Author affiliation:      1 College of Information Science and Engineering, Guilin University of Technology, Jiangan road No.12, Guilin, China

2 College of Mechanical and Control Engineering, Guilin University of Technology, Jiangan road No.12, Guilin, China

Corresponding author:      Zhang, Yi (zywait@glut.edu.cn)

Source title:      Proceedings of 2018 IEEE 3rd Advanced Information Technology, Electronic and Automation Control Conference, IAEAC 2018

Abbreviated source title:      Proc. IEEE Adv. Inf. Technol., Electron. Autom. Control Conf., IAEAC

Part number:      1 of 1

Issue title:      Proceedings of 2018 IEEE 3rd Advanced Information Technology, Electronic and Automation Control Conference, IAEAC 2018

Issue date:      December 14, 2018

Publication year:      2018

Pages:      1393-1396

Article number:      8577469

Language:      English

ISBN-13:      9781538645086

Document type:      Conference article (CA)

Conference name:      3rd IEEE Advanced Information Technology, Electronic and Automation Control Conference, IAEAC 2018

Conference date:      October 12, 2018 - October 14, 2018

Conference location:      Chongqing, China

Conference code:      143703

Sponsor:      Chongqing Geeks Education Technology Co., Ltd; Chongqing Global Union Academy of Science and Technology; Global Union Academy of Science and Technology; IEEE Beijing Section

Publisher:      Institute of Electrical and Electronics Engineers Inc.

Abstract:      In order to better solve the problem of heterogeneous multi-core processors with tasks and complex relationships to scheduling problem based on the directed acyclic graph (DAG) model, through the task replication and merge operation, designed using a parallel task tree (PTT) model. The model chooses ant colony optimization (ACO) with natural parallelism to improve the task migration to complete the replication and merge of tasks, so as to give full play to the advantages of heterogeneous multi-core processors, and schedule tasks to corresponding nuclear execution. Then the comparison and analysis of the PTT model and the DAG model in the same parameters are carried out by using the speedup ratio and the task execution time as the index. The experimental results show that the PTT model has a high speed-up ratio, shortens the task execution time, strengthens the stability, and verifies the rationality of the design.
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Abstract:      In the process of small sample object identification, the use of single feature or multi-featured one-dimensional data classification methods has the disadvantages of low accuracy and large amount of sample data. A multi-feature-based small sample recognition method based on DTW algorithm is proposed. Selecting four kinds of object features and using dynamic time warping (DTW) algorithm to regularize the feature of the selected object boundary chain code, to obtain the same dimension of the chain code data for the similarity calculation. Finally, using the Probabilistic Neural Network (PNN) to perform the object recognition training on the four normalized features separately and in different combinations, the features with strong correlations for object type identification are screened out. Compared with K-nearest neighbor algorithm (KNN) recognition results, the method can reduce the data dimension from 11025 to 18, and the recognition accuracy rate is up to 93.9%.
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Abstract:      Prewitt operator has many problems when it is used for image edge detection. Its anti-noise performance is poor and the detection effect is not good. If this method is used for edge detection, the figure will be detected a lot of false edges during the detection. Against the mentioned problems, this paper presents an optimization scheme for image edge detection. The method combines the de-noising of BM3D and Prewitt operator to improve the anti-noise of the algorithm and reduce the misjudgment of the edge of the algorithm. Experimental result shows, the algorithm has a good detection effect on noisy images, and the advantage of the algorithm increases significantly with the noise.
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Abstract:      Photovoltaic(PV) generation forecasting technology is an important part of the development of PV grid-connected system, which has a great impact on the reliability, stability and economy of the grid. Due to uncertain meteorological factors such as light intensity, temperature, humidity and wind speed, the output of PV system is random, intermittent and uncontrollable, which makes the prediction accuracy of PV power generation not high. In order to improve the accuracy of PV power generation forecasting, artificial bee colony (ABC) algorithm is used to optimize the support vector machine (SVM) model and predict the PV power generation: Firstly, the ABC algorithm is used to optimize the penalty factor C and the kernel function g of the SVM prediction model. Secondly, the optimized SVM algorithm is trained and tested. Finally, the ABC-SVM algorithm is used to predict the PV generation. The simulation results show that compared with the traditional SVM algorithm, the ABC-SVM algorithm has less control parameters, strong optimization ability, higher prediction accuracy and more stable system, which provides a certain scientific research value for PV power generation forecasting.
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Abstract:      While doping is widely used for tuning physical properties of perovskites in experiments, it remains a challenge to exactly know how doping achieves the desired effects. Here, we propose an empirical and computationally tractable model to understand the effects of doping with Fe-doped BaTiO3 as an example. This model assumes that the lattice sites occupied by a Fe ion and its nearest six neighbors lose their ability to polarize, giving rise to a small cluster of defective dipoles. Employing this model in Monte Carlo simulations, many important features such as reduced polarization and the convergence of phase transition temperatures, which have been observed experimentally in acceptor doped systems, are successfully obtained. Based on microscopic information of dipole configurations, we provide insights into the driving forces behind doping effects and propose that active dipoles, which exist in proximity to the defective dipoles, can account for experimentally observed phenomena. Close attention to these dipoles is necessary to understand and predict doping effects.
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Abstract:      The coupling system of microbial fuel cell and constructed wetland has be a new production capacity and wastewater purification process in recent years. In this paper, the current research situation and system characteristics of MFC-CW coupling system are reviewed. On the basis of this, the composition factors (plant, microorganism and electrode materials) and the operating conditions (substrate concentration, dissolved oxygen, redox potential and HRT) of the current research are further analyzed and discussed, and finally MFC-CW coupling system is summarized and the key problems that have not been solved at present are put forward.
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Abstract:      High–MgO basaltic lavas, including komatiites and picrites, have long been used as probes of both the chemical and thermal evolution of the mantle through time. The ca. 825 Ma Yiyang high–MgO basalts in the central South China Block (SCB) were considered to be the first evidence for >1500 °C mantle melts by a Rodinian mantle plume. However, later studies proposed that they may have been generated within an arc setting and can be classified as boninites. Here we present a comprehensive Os–Hf–Nd isotopic study of the Yiyang basalts. The Yiyang basalts have high MgO (>10%), Ni (>182 ppm), Cr (>667 ppm) and Os contents (mostly >0.3 ppb) with radiogenic Os isotopes ((187Os/188Os)i = 0.134 to 0.282). They have relatively uniform whole–rock Nd and Hf isotopes with ΕNd(t) and ΕHf(t) values ranging from −3.7 to −1.3 and from +2.9 to +4.3, respectively. Our new data indicate that although crustal assimilation and fractional crystallization (AFC) may have played a role in the geochemical diversity of the Yiyang basalts, the enrichment in light rare earth elements (LREE) and large–ion lithophile elements (LILE) relative to high field strength elements (HSFE) most likely are features of the primary magma. The Yiyang high–MgO basalts, along with contemporary high–MgO basalts in the central SCB, have lower SiO2 contents, and Al2O3/TiO2 ratios, but higher TiO2, Zr, Nb, and Nd contents and Th/U ratios than typical boninites. The presence of negative Ba anomalies and depletion in middle REE (MREE) to heavy REE (HREE) in these high-MgO basaltic rocks are also distinct from what is observed in typical boninites. Therefore, the primary magma of the Yiyang basalts had similar whole–rock geochemical compositions to that of komatiites and plume–derived basalts. Their decoupled Hf–Nd isotopes indicate that recycled oceanic sediments may have been incorporated into their source. They have primitive mantle–like Al2O3/TiO2 ratios (21−23) and flat HREE patterns. However, unlike other Al–undepleted or Munro–type komatiites, their mantle source did not undergo earlier melting events. Our new results support the view that the Yiyang basalts are komatiitic and not boninitic, and that they were likely derived from a Rodinian mantle plume.
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Abstract:      Sudden removal of columns caused by unexpected extreme loading may increase the bending moment and shear force at surrounding column-slab connections significantly, which may trigger punching shear failure at these connections and lead to progressive collapse of entire reinforced concrete (RC) flat slab structures. To quantify the dynamic load redistribution of flat slab structures subjected to different extents of initial local damage (one-column or two-column removal), two multi-panel RC flat slab substructures were tested subjected to simulated sudden column removal scenarios. These two specimens have identical dimensions and reinforcement details. One of the substructures suffered a loss of an interior column scenario while another one was subjected to a two columns (one interior column and one edge column) missing scenario. The dynamic response, deformation shape, failure mode, and local strain gauge results are presented. It is found that although both specimens had exceeded their yield load capacity, no collapse occurred as considerable compressive membrane action developed in the RC slab to help redistribute the loads. With the drop panels, no punching shear failure was observed in the slab-column connections after removal of the column. To further study the progressive collapse robustness of flat slab structures, finite element (FE) models were validated and parametric studies were carried out. Numerical analysis indicated that the axial force initial carried by the lost columns may amplify up by 1.25 times before redistribution into surrounding columns. Moreover, the dynamic ultimate load capacity of Specimens S1 and S2 are as large as 1.92 and 1.18 times of their design service load, respectively.
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Abstract:      Corrosion inhibition of methionine (Met) and valine (Val) molecules on carbon steel was investigated in phase change materials solution. Electrochemical measurements showed that these inhibitors can protect steel against corrosion, with a maximal protection efficiency up to 96.85% by the molar ratio of Met/Val is 1/1 and the concentration of Met is 0.05 mol·L−1. All inhibitors acted as anode type inhibitors. The analysis result of scanning electron microscope (SEM) showed that the surface morphology of the carbon steel sample immersed in the phase change materials solution in the presence of the Met/Val inhibitor was significantly better than that of the uninhibited sample. The inhibition mechanism was theoretically investigated through the quantum chemical calculation and molecular dynamic simulation, that showed the Methionine and valine molecules could adsorb on Fe (110) surface, N atoms, S atoms, and –COOH group were the main adsorption active sites. Finally, the migration rate of Cl− ions in the film of three corrosion inhibitors (concentration: 0.05 mol·L−1) was studied.
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Abstract:      (1 - x)Ba(Mg1/3Ta2/3)O3-xBa(Co1/3Nb2/3)O3 (BMT-BCN, x = 0.0, 0.20, 0.25, 0.30, 0.40) ceramics were prepared using the traditional solid-state reaction method. X-ray diffraction patterns have shown that the intensities of (001) and (100) super-lattices decrease with the increase in the BCN content. Seven main Raman vibrational modes are observed, assigned, and illustrated, in particular. Raman shifts of Eg(O) modes and the FWHM values of F2g(O)/A1g(O) modes have close relationship with the dielectric properties. The calculated values by the four-parameter semiquantum model based on IR reflectivity match well with the measured data (@3.8 GHz), which means that most of dielectric contribution to the system may be ascribed to the absorption of structural phononic oscillations at the infrared region, and the contribution from the scattering of the defective phonons is small. The contributions of each vibrational mode on the dielectric responses were investigated in detail, indicating that the low-frequency modes (A2u(1) and Eu(1)) have a decisive role to the dielectric properties.
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Abstract:      Nano TiO2 sols are prepared by the sol-gel method, and hydrophilic TiO2 films are deposited on stainless steel sheets by spin-coating technology. The effects of pH, complexant and calcination temperature on the hydrophilicity of TiO2 films are studied in this paper. In summary, they all affect the hydrophilicity of films by changing the hydroxyl content on the films surface. pH has a decisive influence on the size of holes in the film surfaces and also has a marked impact on the hydrolysis rate of Ti(OBu)4. When pH = 6, the film surfaces are covered with micro-Nano holes. The complexant is the critical factor of the hydrolysis rate of Ti(OBu)4. Double-complexants makes TiO2 sols more stability and films more hydrophilic. The calcination temperature determines the size, arrangement and crystal structure of TiO2 particles. When the temperature is 500 °C, the hydrophilicity of TiO2 films is the best. It is concluded from mechanism analysis that super hydrophilicity of TiO2 films is the combination of TiO2 particles and the surface morphology that work together.
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Abstract:      In this paper, we analysis the Central Weighted Essentially Non-Oscillatory (CWENO) scheme for hyperbolic conservation laws (Qiu and Shu, 2002). The CWENO procedure contains three major steps: the reconstruction of u¯i+1∕2nfrom u¯in, the reconstruction of uinfrom u¯in, and the approximation of ∫tntn+1f(u(xi,t))dt using the Natural Continuous Extension (NCE) of Runge–Kutta method. We found that both reconstructions lost the designed optimal order of accuracy near critical points. This loss of accuracy can be recovered by using a proper mapping function. Furthermore, numerical tests demonstrate that, in practice, it is enough for the mapping technique to be implemented only in the first reconstruction. This new mapped central WENO method is not only more accurate than the one in Qiu and Shu (2002), but also more efficient.
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