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Design and Implementation of Automatic Wheat Mower Based on Smart Sensor Fed by a
Photovoltaic

Hikmet Esen', Abdullah Kapicioglu2 and Onur Ozsolak’

1Department of Energy Systems Engineering, Faculty of Technology, Firat University, 23119 Elazig, Turkey
2Department of Automotive Engineering, Faculty of Technology, Cumhuriyet University, 58100 Sivas,
Turkey

3Department of Manufacturing Engineering, Faculty of Technology, Cumhuriyet University, 58100 Sivas,
Turkey

2016

The biggest problems of our time are environmental pollution and the reduction of fossil fuel resources. In recent years,
photovoltaic (PV) has started to be used efficiently in order to produce electrical energy from solar energy throughout the
world. In this study, a wheat mover machine taking its energy with PV technology transformation from the sun was
designed supported by smart sensors. The designed vehicle was tested in two wheat fields in Sivas in Turkey. It was seen
that daily average sunshine rates were not lower than 700 Watt/m’ during the testing dates and time. The amounts of
electrical charge used to mow 5 m’ and 50 m’ areas are obtained as 500 mAh and 3395 mAh, respectively. Also
maximum power is calculated from used PV panel as 26.15 Watt during the day of the experiments. The range of solar
radiation intensity is found 4.5kWh/m2/day at the studied kWh which was $0.140 USD on the date of November 2015.
This system is 94.5% more economic than conventional mowers over an area of 1000 m’.

https://www.hindawi.com/journals/ijp/2016/5410759/

(1) Charge control unit (6) Differential

(2) LiPo charger (7) Connection module
(3) Battery (8) Smart sensor

(4) Electronic speed control unit (9) Cutting equipment
(5) DC motor (10) Carrier feet

(a) (b)

FIGURE 1: SPWM system, (a) prototype scheme and (b) photograph.
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Optimal design of hydraulic excavator working device based on multiple surrogate models

Qingying Qiu, Bing Li and Peien Feng

2016

The optimal design of hydraulic excavator working device is often characterized by computationally expensive analysis
methods such as finite element analysis. Significant difficulties also exist when using a sensitivity-based decomposition
approach to such practical engineering problems because explicit mathematical formulas between the objective function
and design variables are impossible to formulate. An effective alternative is known as the surrogate model. The purpose
of this article is to provide a comparative study on multiple surrogate models, including the response surface
methodology, Kriging, radial basis function, and support vector machine, and select the one that best fits the optimization
of the working device. In this article, a new modeling strategy based on the combination of the dimension variables
between hinge joints and the forces loaded on hinge joints of the working device is proposed. In addition, the extent to
which the accuracy of the surrogate models depends on different design variables is presented. The bionic intelligent
optimization algorithm is then used to obtain the optimal results, which demonstrate that the maximum stresses calculated
by the predicted method and finite element analysis are quite similar, but the efficiency of the former is much higher than

that of the latter.

http://ade.sagepub.com/content/8/5/1687814016647947 full.pdf

(a) (b) (€)

Figure 2. Finite element model of the working device: (a) boom model; (b) arm model; and (c) bucket model.
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Machine Improving Efficiency in OD Polishing Process of Seiko Instrument (Thailand) Company Limited.

Ms. Chanikarn Chalermngam

2011

The main purpose of this research is to study improvement in machine efficiency in OD Polishing process of
Seiko Instrument (Thailand) Company Limited. Machine Efficiency was improved by shortening of process
which result in reduction in production cost and environmental effects. Changes in process include (1)
changing from 2 steps polishing to 1 step (2) changing polishing stone to code GC180 L 7V5S, (3)
increasing polishing speed from 60 RPM to 70 RPM. Production cost was reduced by 51.18 percent from

0.0015 Baht/piece to 0.00073 Baht/ piece , and Environment effect was reduced by 49.87 percent.

http://library1.nida.ac.th/termpaper6/sd/2554/19674.pdf
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Design and optimisation of the nozzle of an innovative high temperature solid particulate erosion testing
system using finite element modelling

N.A.S. Smith **, A.T. Fry °, L.E. Crocker *, F. Cernuschi®, L. Lorenzoni"

* Materials Division, National Physical Laboratory, Hampton Road, TW11 OLW, Middlesex, UK

"RSE SpA-Ricerca sul Sistema Energetico. Via Rubattino, 54. 20134 Milano. Italy

2016

A new high temperature solid particulate erosion test system has been designed at the National Physical
Laboratory to improve the quality of high temperature erosion tests. The new test system is designed to carry
out experiments at temperatures up to 900 °C and particle velocities up to 300 ms™'. This has been achieved
through the careful design of the nozzle, balancing the gas flow, gas pressure and nozzle geometry to
achieve the design goals. The nozzle design has been carried out using multi-physics Finite Element

Modelling to analyse the gas flow and temperature.

http://www.sciencedirect.com/science/article/pii/S009630031630755X

OUTLET
THROAT
SECTION
GAS
FLOW POWDER
FEEDER
AXIS OF s
SYMMETRY

Fig. Schematic 2D cross-section of the final nozzle design showing the air feeder cone



Article Title  Improvements in productivity and formability by water and die quenching in hot stamping of ultra-high
strength steel parts
Author Tomoyoshi Maeno *, Ken-Ichiro Mori (1), Masaki Fujimoto

Department of Mechanical Engineering, Toyohashi University of Technology, Toyohashi, Aichi 441-8580,

Japan
Year 2015
Abstract To improve the productivity in hot stamping of ultra-high strength steel parts, the parts are quenched not

only with dies but also in water during holding at the bottom dead centre. Since the cooling speed for water
quenching is higher than that for die quenching, the hold time for hardening is reduced. In hot stamping,
water is kept in a lower die to increase the cooling rate during die quenching. In addition, local thinning

around the punch corner was prevented by water and die quenching, and thus the drawablity increases.

Source http://www.sciencedirect.com/science/article/pii/S0007850615001365

(a)
High temperature:
thinning

(b)

Low temperature:
deformation stop

Fig. 1 (a) Local thinning without water

(b) prevention of thinning by water and die quenching in hot stamping.
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Fig. 2 Delayed blankholding with protruded punch in hot stamping using water and die quenching.

(a) Start, (b) no blankholding, (¢) blankholding and (d) holding.



Article Title

Author

Year

Abstract

Source

Improvement in machining speed with working gap control in EDM milling

Takayuki Nakagawa™*, Takashi Yuzawa’, Mitsuji Sampei °, Atsushi Hirata °

* Mitsubishi Electric Corporation, 8-1-1 Tsukaguchi-Honmachi, Amagasaki, Hyogo, Japan

® Mitsubishi Electric Corporation, 5-1-14 Yada-Minami, Higashi, Nagoya, Aichi, Japan

‘ Tokyo Institute of Technology, 2-12-1 Oookayama, Meguro, Tokyo, Japan

2016

High-speed electrical discharge machining (EDM) milling is investigated with working gap control. EDM
milling has a merit that does not need complex electrode fabrication; however, it is necessary to improve the
removal rate in EDM milling. Rotation of the electrode improves the removal rate, but this rotation causes a
periodic change in the working voltage. As a consequence, the periodic change causes a dis-turbance that
decreases the control performance. EDM milling realizes a high machining precision by the scanning
method. A small working area allows for fast scanning. If the working gap is appropriate, it becomes longer
because the machined surface of the workpiece is removed. Therefore, the conventional controller remains
at the steady offset and lowers the machining efficiency. The proposed controller introduces a notch filter,
which eliminates the frequency component due to rotation of the electrode. It also has a feed-forward
compensator to eliminate the steady offset. The controller for each machining condition is derived from a
coordinate transformation and the least-squares approximation. It is con-firmed that the proposed controller
achieves machining speeds that are 2—6 times faster in a straight line and greater than 30% higher in the

profile machining than in the conventional one.

http://www.sciencedirect.com/science/article/pii/S0141635916301416

electrode

workpiece |/ workpiece |,

(a) Conventional die-sinking EDM. (b) EDM milling.




Article Title  Abrasive fine-finishing technology
Author Fukuo Hashimoto (l)a’*, Hitomi Yamaguchi (2)b, Peter Krajnik (2)°, Konrad Wegener (2)d,
Rahul Chaudhari °, Hans-Werner Hoffmeister °, Friedrich Kuster
* Technology Center, The Timken Company, North Canton, OH, USA
° Department of Mechanical and Aerospace Engineering, University of Florida, USA
¢ Department of Materials & Manufacturing Technology, Chalmers University of Technology/Scania CV,
So“derta’lje, Sweden
¢ Institute of Machine Tools and Manufacturing, ETH Zurich, Switzerland

¢ Institute of Machine Tools and Production Technology (IWF), Technical University of Braunschweig,

Germany
Year 2016
Abstract Abrasive fine-finishing technology is often applied as a final finishing process, and the selection of the right

technology is crucial to obtaining the desired performance of functions such as fatigue life. This paper
begins with classifications of the technology along with fundamentals and brief histories of the individual
methods. The material removal mechanisms, specific energies, and finishing characteristics of the various
technologies are summarized giving assessments of the surfaces created by them. Guidelines developed for
selecting the appropriate methods, and case studies illustrate the effectiveness of various methods. This

paper ends with a discussion of the future prospects of the technology.

Source http://www.sciencedirect.com/science/article/pii/S0007850616301950
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Wear mechanism of coated tools in the turning of ductile cast iron having wide range of tensile strength
Israel Martinez *, Ryutaro Tanaka “*, Yasuo Yamane®, Katsuhiko Sekiya *, Keiji Yamada®,

Tadahiro Ishihara b, Satoshi Furuya °

* Graduate School of Engineering, Hiroshima University, Hiroshima, Japan

® Daihatsu metal Co., Ltd. [zumo, Shimane, Japan

¢ Shimane Institute for Industrial Technology, Matsue, Shimane, Japan

2016

In this study different specimens of ductile cast iron with tensile strength ranking from 400 MPa to 675
MPa were turned with K15 carbide, TiN coated and TiAIN coated tool in order to investigate wear
mechanism and performance. Cutting forces and cutting temperature were similar for both coated tools,
however flank wear and BUE were the lowest on the TiAIN coated tool, for this reason the TiAIN coated
tool is suitable in the machining of ductile cast iron. The proposed tool wear mechanism is based on like-
intermittent cutting caused by the pass from hard matrix to the soft graphite occasioning wear by adhesion.
The analysis of the flank wear on coated tools is proposed by means of the wear curves in logarithmic scale
instead of the usual linear scale. In this way, the change in wear rate is easily observed. This phenomenon
was related with the wear out of the coating layer. The partial loss of the coating layer on cutting edge was

conformed by the EDS mapping images and SEM photographs.

http://www.sciencedirect.com/science/article/pii/S0141635916300940
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Fig. 8. Cutting temperature on TiN coated tool in the turning of ductile cast iron.
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Study of sensing technologies for machine tools

Makoto Fujishima (3)*, Katsuhiko Ohno, Shizuo Nishikawa, Kimiyuki Nishimura,

Masataka Sakamoto, Kengo Kawai

DMG MORI Co., Ltd., 2-35-16 Meieki Nakamura, Nagoya, Aich 450-0002, Japan

2016

Technologies for machine tools have been rapidly developed in recent years. Innovative technologies are
expected to be developed in the electronics and information fields with the trend of industry 4.0 or IoT,
which will significantly contribute to the development of control technologies for machine tools. This
paper describes approaches to sensing technologies which can be practically used on machine tools. The
sensing system used in this study was developed to obtain a huge volume of sensing data about cutting
conditions. By this system, we are studying innovative technologies of machine tools to improve cutting

efficiency and sensing technologies for coolant level using machine learning.
http://www.sciencedirect.com/science/article/pii/S1755581716300268
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A shrinkage cavity prediction model for gravity castings based onpressure distribution: A casting steel case

Yun Ling °, Jianxin Zhou *,*, Hai Nan®, Yajun Yin *, Xu Shen *

* State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of
Science & Technology, Wuhan, Hubei, 430074, People’s Republic of China

* AECC Beijing Institute of Aeronautical Materials, Beijing, 100095, People’s Republic of China
Numerical simulation of casting solidification process is of great importance for producing of gravity
casting part. In the paper, two key points of evolution of isolated liquid areas and shrinkage location in each
isolated liquid area in the shrinkage prediction are discussed. The boundary criterion used in isolated liquid
areas searching algorithm and rule of shrinkage distribution based on the principle of minimum potential
energy is derived. The pressure plays a key role in both points. Then we discussed the detail of the
workfiow and solution of shrinkage cavities prediction model. Finally, a group of U-type casting
experiments are simulated and implemented in order to test and verify effectiveness of the proposed model.

An excellent agreement is indicated for the numerical simulation result and the experiment results.

http://www.sciencedirect.com/science/article/pii/S1526612517300452

Y. Ling et al. / Journal of Manufacturing Processes 26 (2017)433-445
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Study on quality improvement of machine tools

Makoto Fujishimal, Masahiko Moril, Kimiyuki Nishimural, Katsuhiko Ohno'

1 DMGMORI Co,. Ltd., Nagoya, Japan,

2017

Quality management of machine tools is the key to reducing downtime of customers’ machines and the
manufacturers’ service cost. This paper introduces DMG MORI’s systematic workflow from designing,
procurement, manufacturing, and acceptance inspections to the delivery of machines, which contributes to
improvement of machine quality. Two quality management systems, one for before shipment and the other
for after shipment, are described in this paper. Various workflow systems, data analysis, remote
monitoring, continuous Kaizen approaches are integrated in the systems. However, defects of machines
cannot be completely eliminated, so proactive maintenance and strong service networks are vital for
business success. Especially, proactive maintenance is favorably accepted in the industry as a solution to
minimize machine downtime and the repairing cost. This paper introduces various sensing technologies to

improve the functions of proactive maintenance.

http://www .sciencedirect.com/science/article/pii/S2212827116309684

Fig. Smart manufacturing at Iga facility of DMGMORI
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Robotic finishing process — An extrusion die case study
Andre” Driemeyer Wilbert *, B. Behrens, C. Zymla, O. Dambon, F. Klocke
Fraunhofer Institute of Production Technology IPT, Department of Process Technology, Steinbachstrasse

17, 52074 Aachen, Germany

2015

Current automated finishing techniques are almost not applicable on parts with free form surfaces and
function relevant edges, as commonly found in moulds and dies. The finishing of these tools has to be done
predominantly manually. In this paper a robot integrated finishing process is presented and the essay
focuses on the automated finishing of a real extrusion die. Integrated into the six-axis robot, a pneumatic
compliant spindle has been adopted in order to deburr and grind the large spectrum of free-form
topographies.

Initial experiments verified the predictability of generated surface qualities in dependency of identified
main process parameters. In sequence, based on an empiric parameters model, an extrusion die was
automatically finished resulting in superior surface quality. Furthermore, evaluations were conducted to

quantify the existing robot accuracy issues during the experiments.

http://www.sciencedirect.com/science/article/pii/S1755581715000437
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Mold machining and injection molding of diffractive microstructures
Ann-Katrin Holthusen®,*, Oltmann Riemer", Jérg Schmiitz’, Axel Meiera
“Laboratory for Precision Machining, Bremen, Germany

"Beuth Hochschule fiir Technik, Berlin, Germanya

2017

Diffractive microstructures are used for many applications due to their unique optical functionalities, e.g. as
security features on banknotes or documents. By developing more complex microstructures which almost
cannot be copied, the protection against counterfeiting can be improved. This paper introduces a modified
diamond turning process to machine such kind of functional microstructures. A fast-tool-servo assisted
diamond turning process is presented, which enables machining of holograms consisting of diffractive
microstructures with an overlaying pattern. The resulting structure is capable of shaping incident light into
a defined intensity distribution. Such holograms could be used as security tags or be embossed in plastic
packaging of valuable products. In order to make this technology accessible to mass production, replication
of the microstructures by injection molding is essential. To investigate the replicability by injection
molding, a blazed structure was diamond turned into a mold, identical to the basic structure of the
holograms. Three optical polymers (polymethylmethacrylate PMMA, cyclic olefin copolymer COC, cyclic
olefin polymer COP) were used for injection molding experiments to investigate the filling behavior of the

mold and the replicated quality of the diffractive microstructure.

http://www.sciencedirect.com/science/article/pii/S1526612517300440

A-K.Holthusen et al. / Journal of Manufacturing Processes 26 (2017) 290-294
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