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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
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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.
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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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Fig. Effect of abrasive fine-finishing method on circumferential residual stress



Article Title

Author

Year

Abstract

Source

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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Private Consumption Indicators

2014
B Yoy a0s =----5-,-'=
oz Qs a Car’ BE

") Sep Ly :

i
Hen-durabla indes 35 2.1 0y 20 : 0% 0.7 :
Sarmibduralle index 0y 1.7 1.7 14 : 15 na :
1 1
Curable index 6.7 43 5.6 6.5 1 & oA
1 1
Sepvice index A.E a.7 a1 T 1 gt azx ]
1 1
[less] Tourist spending 5B 10.4 15.5 40 83 LR |
1 1
Private Consumption 1
1.5 3.7 il 3 1 25 1 1

Incax I
T

Note: %MoM is calculated from seasonally adjusted

P = Preliminary Data, E = Estimated Data ‘SOUI’CE: Bank of Thalland\

Frivate Investment Indicators

2014
% Yo s |—————F-
@ | o | au | ser | 5]
me,'l
Permitted Construction Area (frmemal -14 3B -104 -11.1 : =55 L |
! I I 1l
Lanstroction Matenads Indesx =24 -1z =35 =3 : =35 01l
Figal Impors of Capital Goods 1.8 -3 -E L o
| I
Real Domestic Machinery Sales 92 L% 50 LA RS zat |
Car Sales fOr IFvestinent .2 107 & L g -4 -10 :
I
Private Ineastrmant Inde= oA [ F] -1 e ool nE 1
- I E—

Note: %MoM is calculated from seasonally adjusted, 3 month moving average data

[Source: Bank of Thailand|

Export Growth

Aug 2016 = 18.2 Bn USD Sep 2016 = 19.3 Bn USD

Import Growth

Sep 2016 = 1546 Bn USD
Ex.Gold = 152 Bn UsD

Aug 2016 = 155 Bn LISD
Ex.Gold = 15,1 Bn LUSD

Ex.Gold = 17.8 Bn USD Ex.Gold = 18.9 Bn USD
20"
= 2016"
=>Mar _— L led
YWoYoY 2015 1 Sep oY 2015 I
2015 H1 | 1 | 02 | 03 | Aug] Sep | = 2015 || az | s | gy sop
Agriculture 7.5 |-10.7| 9.7 | -7.8 |-11.7|-11.92|-10.£] 57 | 2.5 : :
935 | 15 (a8 |27 | 55 | ao | 1400 55 | -2m
Fishery 0.8 |-17.2| 11.0| 3.3 | 18.6 | 22.6 | 18.3] 30.0| 3.5 Consumer 1 1
Manufacturing 88.7| 55| 43| 27| 58|09 1024 30 | 05 Fam materlal & se7 |-176 160|191 128 | a7 | a5l 2 | 73 )
} Intermediate | 1
Agro-manufacturing | 12.0| -5.4 | -0.3 | 0.9 | -1.5| 0.6 | 7.4y 0.4 | -0.6 i 1
Electronics and 1 B Fusel 197|374 (-307|-382| 317 166 |-2ony a7 | azs g
i ) 165 -1.4| -58 | -4.6| 69| 1.2 | 3.2 3.4 | 3.0 ]
Optical Appliances A Hawe mat B 1
- - 1| 68 | 86123 a9 o5 3T 12 15 |
Electrical Appliances | 5.6 | -2.1 | 1.3 | -2.7| 5.5 | 8.5 | 13.5 12.2| 3.9 Inberm e Fuel 1 M
- L}
Automotive 151 25 | 21 |-1.5| 6.3 | 5.7%|34.54 1.8 |-18.4 Capital 262 -35 |-57|-05 |-108 | 22 | sl 9a T |
Machinery & [ I [ 1
cnineny 9.0 |-0.2|-49|-04|-92|22|33]106| 49 Others P2 | 11 |-20|-150( 170 | 06 | TS5 273 | A5
Equipment 1 1
Petroleurn Related | 12.2|-21.0|-19.4|-18.9|-19.9|-12.0| -7.4] -5.0 | 4.8 Total (300 Basis) 1O00( 206 |-118)-14T) 7.8 |24 | 01 ) LT | AF 1
Total (BOP Basis) 100.0| -5.6 | -2.0 | -1.5 | -25 | 0.4 2.7' 3.5 | 3.2 Ex. Gold 112 [-106]-129| 83 <15 | osl os LT |

Ex. Gold 6.1 | 47|-52|-43|-0.1| 504 3.9 | 3.7
Ex. Gold & Petrolaum
Related

-3.5|-26|-32|-20| 16 6.?: 50| 3.6

%Mo calculated from seasonally adjusted data

%MoM calculated from seasonally adjusted data

P = Preliminary data

E = Estimated data

Source: Compiled from Customs Department’s data

[Source: Bank of Thailand|

P = Preliminary data E = Estimated data

Source: Compiled from Customs Department’s data ‘SOUFCQ: Bank of Thailand\

Mominal Farm Income

#Hlé

(M) 2015 et et |
Sep |
H1 o2 Q2 o3 Auy | Sem eMon |
Mominal | 1
R G hih 12.3 23 124 qh j a4 LCI |
farm incaorm.s " 1
Agricultural | 1
-23 -53 -4 -2.5 0.5 -T2 I 1.0 185 |
prcadiictiom i
Agricultural 1
o9 4.3 24 a4 121 1a.1 I 0 T3 l

e
o s e

Note: Farm income does not include government subsidies and transfers.
%MoM is calculated from seasonally adjusted data by BOT

Source: Office of Agricultural Economics and calculated by BOT

ISource: Bank of Thailand|

Manufacturing Production Index (RFD
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K2 B Semicnnchiniors | 73 pp |05 28 a7|ea| a1z | m 1
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|
Chermicals 5 pe [az|as ss)as) wiloen | g
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Cenction i 5] . Lo |12 |-32) 35| 62 | 48 | &3 I
Eleorical Applianoes aw 1z 1M1 A1 ERs[A| TR LER an I
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P = Preliminary data
Seasonally adjusted by BOT
Source: Office of Industrial Economics

[Source: Bank of Thailand|
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mMwsangaAIN1sidn-deaean uaznanMsAATaIANsnaTading nuenay 1l 2559

MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep Oct Nov Dec
Import
2558 36,046 | 35,414 | 35,419 | 40,262 | 38,230 | 40,859 | 39,709 | 40,127 | 36,902 | 37,170 | 38,427 [ 39,559
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382
Export
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AM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
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2558 3,047 | 2,631 | 3,069 | 3,111 | 3,180 | 3,000 | 2,613 | 3,065 | 2,797 | 3,201 | 3,394 | 2,715
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 | 3,436 | 3,240
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MT | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
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Research and Technology

Article Title Design and Implementation of Automatic Wheat Mower Based on Smart

Author
Year

Abstract

Source

Sensor Fed by a Photovoltaic

Hikmet Esen, Abdullah Kapicioglu and Onur Ozsolak

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/m2 during the testing dates and time. The amounts of electrical
charge used to mow 5 m2 and 50 m2 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 m2.

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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Economic News
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Machinery News
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Private Consumption Indicators Private Investment Indicators

2016 2016
% YoY 2015 o ——
Oct’
Sep Q2 Q3 Sep Oct”
(%6Man)
Non-durable index 1.0 . . Permitted Construction Area (9mma) -1.0 98 107 | -10.3 -12.8 -1.0
Semi-durable index ; i . 1.2 . X Construction Materials Index -2.4 -1.2 -3.6 -3.4 -1.7 0.8
Durable index A X . 6.4 X R Real Imports of Capital Goods -0.8 -3.4 -1.9 -1.3 -1.3 0.6
Service index . : i 9.4 { N Real Domestic Machinery Sales 9.2 1.9 3.8 4.1 0.7 0.0°
(less) Tourist spending . X . 18.9 . . Car Sales for Investment -6.2 10.7 -0.8 -0.4 -12.2 -1.8
Private Consumption 15 19 30 Private Investment Index 0.9 0.7 -0.3 -0.3 -1.5 0.1
Index ’ ' ’ ' ’ ’ —————
Mote: WakMon IS calcuiatena Trom seasonaly agjusted Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data

P = Preliminary Data, E = Estimated Data
Source: Bark of Thailand ISource: Bank of Thailand|

P = Preliminary Data [Source: Bank of Thalland\

Export Growth o ) Import Growth

Sep 2016 = 19.3 Bn USD Oct 2016 = 17.6 Bn USD
Sep 2016 = 15.6 Bn USD Oct 2016 = 15.8 Bn USD
Ex.Gold = 18.9 Bn USD Ex.Gold = 17.4 Bn USD
Ex.Gold = 15.2 Bn USD Ex.Gold = 14.9 Bn USD
2016"
Share| 2016"
YeYoY 2015 Oct —————]
2015 Q1| Q2 | Q3 | Sepl 1 Share| I
M %Yoy 2015 1 Oct
- 2C1s Q1| 02 | @3 | sep] Oct
Agriculture 7.5 |-10.7| -7.8 |-11.7|-11.9| 571 75 1 : oo |
Fishery 0.8 |-17.2| 3.3 | 18.6 | 226 | 30. -1.6 : 1
" Consumer 99 |15 | 27| 55 | 80 5.5. B89 39
Manufacturing 88.7| 55| 27|58 09 | 30l 4.6 I
I Raw material & |
Agro-manufacturing | 12.0 | 54 | 09 | -1.5 | 0.6 | 0.4 0.6 ) 54.T1-17.6/-19.1)-12.9) 4.7 | 1.1y 45| -1.5
1 Intermediate
Electronics and 1 1 |
165| 1.4 | 46 | 69| 1.2 | 34 -1.8 ofw Fuel 147 [-37.4|-38.2(-31.7 | -16.6 D.TI 69 | -102
Optical Appliances 1
- - 1 o/w Raw mat & |
Electrical Appliances | 56 | -2.1 | 27 | 55 | 85 | 12. 87 | 40.1|-6.8 |-123( 49 | -05 | 12 3.8 1.7
U Interm ex. Fuel a
Automotive 151 25 | 1.5 | 63 | 57 | 18] 5.2 ¥
Capita 262 |-35|-05|-106| 22 | 94 -T1 4.2
L
Machinery & 1 1
Equipment 90 | 020492 22 104 23 1 Others 92 | 11 150|170 | 06 | 273 801 | 322
U
Petroleum Related 12.2 |-21.0(-18.9|-19.9 | -12.0| -5.0 27 i Total (BOP Basis) 100.0|-10.6|-147 78 | 24 | 170 74 2.6
- i
Total (BOP Basis) 1000 56 | 15 | 25 | 0.4 | 35l 5.5 : ExGold -112|129] 83 | 15 | 03] 26 | 03
Ex. Gold 6.1 |-52| 43| 01 39 48 | %MoM calculated from seasonally adjusted data o
L S
Ex. Gold & Petroleum| I P = Preliminary data
35| 32| -20| 16 | 50 5.7 Note: Data above are recorded by custom basis, except total import H
/e b ] wvalue is recorded by BOP basis. B
,, ] ] - [Source: Bank of Thailand|
*Data is subject to discrepancy in recording time. Source Complled fmm Customs Department's data H
%MoM calculated from seasonally adjusted data. P = Preliminary data .
Mote: Data above are recorded by astom basks, cxcept total export value 15 : Manufactunng Production Index (MPI}
recorded by BOP basis. Custom basis considers recording passing through 2016
‘Weight - —-——
Customs while BOF basis considers l:hangcs in wmnership betveeen R and NR. LeEE) o | P | e sep | o | O | O 4
[Source: Bank of Thailand| feond | e
Food & Beverages 18.1 06 |01 | 12 | 36 | 20§ 04 | 04
N 0 minal Fa rm | ncome Automotives 17.8 22 37 | 67 | 40 | 73 || -15 02
- Vehicle 10.8 24 a2 | a1 | 16 | 68 oo | 26
- Engine 7.0 1T 27 | -122| 95 | 85 ¥ -0 &5 ||
L Rubbers & Plastics 1.2 15 | 05 | 40 | 27 [ 02 [ oo | -28
(FYol) 2015 .
IC & Semiconductors 73 09 0.5 6.4 12 123 02 25
ik o Qz Q3 sep L Textiles & Apparels 62 69 |-179 |-103 | 5.2 | 30 | -01 [ 21
Chemicals 6.1 0.4 32 |15 | 62 | 81 § o4 | 03
Norninal
9.5 56 123 23 125 124 4.6 Cement & Construction 51 -34 -10 35 -4.9 0.5 0.0 as |
farm income 1
Electical Appliances a7 32 | 133 | 236 | 187 | 138 ] 06 | 08
Agricultural Petroleurn 35 16.8 02 | 39 | 04 [ 196 § 00 92
38 53 74 25 0.5 40 59 52
preduction HDD 13 -228 | -16.0 | 11 24 | 49 || 00 -£.5
. Others 18.9 0z |04 | 02 |21 | 3607 | -19
Agricultural
_ 59 0.3 54 4.9 131 80 12 85 MPI 100.0 03 03 [ 03 [ 11 | 01 ¥ o1 oz |
rice
Pr _L LI T LT MPI sa %A from last period | - R - | o3| az2]|02) - i |

Note: Farm income does not include government subsidies and transfers.
P = Preliminary data
Seasonally adjusted by BOT

%MoM is calculated from seasonally adjusted data by BOT
Source: Office of Agricultural Economics and calculated by BOT ‘Source: Bank of Thailand Source: Office of Industrial Economics ‘Source; Bank of Thalland‘ é
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MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2558 36,046 | 35,414 | 35,419 | 40,262 | 38,230 | 40,859 | 39,709 | 40,127 | 36,902 | 37,170 | 38,427 | 39,559
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986
Export
2558 18,132 | 18,366 | 21,172 | 20,653 | 20,547 | 25,041 | 20,716 | 20,385 | 19,871 | 22,192 [ 19,935 | 28,461
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629
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AM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2558 3,047 | 2,631 | 3,069 | 3,111 | 3,180 | 3,010 | 2,613 | 3,065 | 2,797 | 3,101 | 3,394 | 2,715
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 @ 3,436 | 3,240 | 3,254
Export
2558 2,638 | 2,433 | 2,575 | 1,967 | 2,076 | 2,122 | 2,311 | 2,484 | 2,737 | 3,199 | 3,034 | 2,603
2559 2,461 | 2,887 | 2,846 | 2,405 | 2,482 | 2,734 | 2,690 | 2,880 @ 3,431 | 3,211
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IM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2558 27,026 | 27,208 @ 26,323 | 30,971 @ 28,688 ' 31,117 | 29,607 | 29,959 | 28,852 @ 28,800 | 29,060 31,625
2559 31,056 | 26,973 @ 27,655 @ 28,731 30,333 | 29,783 @ 29,102 | 30,340 | 29,837 | 26,935
Export
2558 13,665 13,911 16,162 | 16,693 @ 16,447 @ 20,545 16,059 | 15,442 14,673 @ 16,553 | 14,839 23,438
2559 16,457 15,573 23,657 14,500 14,609 | 17,090 14,497 15,053 17,195 | 16,545
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Jan

MT | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2558 5974 | 5574 | 6,028 | 6,181 | 6,363 | 6,733 | 7,490 | 7,202 | 5,253 | 5268 | 5974 | 5,220
2559 5915 | 5,184 | 5200 | 5849 | 5150 | 6,274 | 6,558 | 5697 | 5306 | 4,796
Export
2558 1,829 | 2,021 | 2,434 | 1,993 | 2,024 | 2,374 | 2,345 | 2,459 | 2,461 | 2,440 | 2,062 | 2,420
2559 2,144 | 2,101 | 2,469 | 2,089 | 1,875 | 2,339 | 2,270 | 2,324 | 2,114 | 1,873
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oMY £} | Research and Technology

Article Title Machine Improving Efficiency in OD Polishing Process of Seiko Instrument

(Thailand) Company Limited

Author Ms. Chanikarn Chalermngam
Year 2011
Abstract 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.
Source http://library1.nida.ac.th/termpapert/sd/2554/19674.pdf
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Private Consumption Indicators

2016
- - -
% YoY 2015

Q@ | @3 | oct | No
Non-durable index 3.5 2.7 0.9 -0.6 -2.0
Semi-durable index 0.7 1.7 1.5 2.5 1.1
Durable index -6.7 4.3 5.6 -2.6 -3.9
Service index 6.8 6.8 8.7 5.7 3.7
(less) Met tourist spending 25.7 10.4 16.2 1.9 -3.6
Private Consumption Index 1.5 3.9 34 2.7 16

Mote: %MoM is calculated from seasonally adjusted
P = Preliminary Data, E = Estimated Data
Source: Bank of Thailand

ISource: Bank of Thailand|

Export Growth
Oct 2016 = 17.6 Bn USD Nov 2016 = 18.9 Bn USD
Ex.Gold = 17.4 Bn USD Ex.Gold = 18.4 Bn USD

Private Investment Indicators

2016
% Yoy 2015
Q2 Q3 Oct |

Permitted Construction Area (9mma) | -1.0 -9.8 -10.7 94 | a5 11 1
Construction Materials Index -24 -1.2 -3.6 -2.8 i -1.9 0a |
Real Imports of Capital Goods -0.8 -3.4 -1.9 1.3 I 5.7 1o |
Real Domestic Machinery Sales 9.2 4.9 3.3 4.9 L 7.1 0.5° 1
Car Sales for Investment -6.2 10.7 -0.8 -12.2 L -16.6 2.7 I
Private Investment Index 0.9 0.7 0.3 0.9 : -1.3 0.4 I

—————

Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data

P = Preliminary Data

|Source: Bank of Thailand

Import Growth :
Nov 2016 = 16.1 Bn USD :
Ex. Gold = 15.3 Bn USD

Oct 2016 = 15.8 Bn USD
Ex. Gold = 14.9 Bn USD

Petroleumn Related

:"Data is subject to discrepancy in recording time.

t96MoM calculated from seasonally adjusted data. P = Preliminary data

ote: Data above are recordod by custom bk, oxoept total export value 15
recorded by BOP basis. Custom basis considers recording passing through

Customs while BOP basis considers dhanges in cwnership between R and MR,

2016
(%YoY) 2015 e B
Nov
H1 1 2 3 Oct N
Q Q Q lov (%6MoM) 1
Nominal |
-9.2 -6.5 -13.4 1.6 116 19.5 -0.4 0z
farm income
Agricultural ]
-3.5 -6.2 -8.4 -3.1 -1.2 21.0 -33 -38 I
production
Agricultural ]
-5.9 -0.4 -5.4 1.8 13.0 -1.3 3.0 1.2
price |

Note: Farm income does not include government subsidies and transfers.

%MoM is calculated from seasonally adjusted data by BOT

Source: Office of Agricultural Economics and calculated by BOT

ISource: Bank of Thailand]: :

» Seasonally adjusted by BOT

20165 20167 :
l Share — ——
%Yoy 2015 Nov § Avg = i I Nov | Ave |
2015 ot | 02 | a3 | octll nov | a1l | 0z | @3 | Ot Mov i H
1 %MoMOct-Nov (%MaMA Oct-How |2
Agriculture 7.5 |07 | 78 | 117 | 119 | 959 200 | 133 § 46 Consumer 99 | 15 | 27 | 55 | a0 | asl 88 e
Fishery 08 |-172 | 33 | 186 | 226 | 1610 290 | 13 | 200 Raw material & 1
1 ) 547 | -176 | -190 | -129 | 47 | a5 10| o1 N 77
Manufacturing B88.7 -5.5 2.7 -5.8 0.9 -3.6 7.8 4.8 1.9 Intermediate I I
A facturi 120 | 54 | 09 | 1.5 | 0.6 | 44, 45 | 10 [ 01
gro-mamfacturing afi Fuel 147 | 374 | 382 | 317 | 166 | 69| 143 | o9 b oios
Electronics and 1 I
i ) 165 | -14 | 46 | 69 | 1.2 | 60l 61 | .17 | 04 e Fies it 1 1
Optical Appliances 01| 68 [-123| 49 | 05 | 38 100 | 01 § 48
Electrical Appliances 56 | 21 | 27 | 55 | 85 | 25| 58 | 42 | 15 Interm ex. Fuel
Automotive 150 | 25 | -5 | 63 | 57 | 21l 59 | o5 | 1s Capiital 262 | 35 | 05 |06 | 22 | 7all a7 | 57 | s
Machinery & Equipment | 9.0 0.2 | 04 | 9.2 2.2 6.2 1 252 | 8.0 | 154 Others 02 11 | -150 | 170 06 801 -193 57 128
Petroleum Related 122 | 210 | -189 | -199 | -120 | 708 85 | 39 § o5 i 1
Total (BOP Basis) 1000 | -10.6 | -147 | T8 | 24 | 74 o 25 | 02 a8
Total (BOP Basis) 100.0 | -56 | -1.5 | 25 | 04 | 43, 101 | 74 [ 26
Ex. Gold 61 | -52 | 43 | 01 | 36 91 6.1 2.5 Ex Gold -112 | -129 | 83 | -15 zﬁl 69 or | a7
Ex. Gold & [| | %MoM calculated from seasonally adjusted data e
35 | 32 | 20 | 1.6 | 32% 92 | ca ! 28

P = Preliminary data
Note: Data above are recorded by custom basis, except total import
wvalue is recorded by BOP basis.

[Source: Bank of Thailand|

Source: Compiled from Customs Department’s data

‘Weight 2 - -

ey o | ™ o |a2| @ | oa [ | 22 | B

Cont) (M)

Food & Beverages 18.1 0.6 23 -2.1 1.2 -2.0 1.7 0.3 4.2
Automotives 17.8 2.2 -3.3 127 -6.7 -1.3 1.5 0.3 6.0
- Vehicle 10.8 24 -5.1 16.1 -4.7 -6.8 I 1.8 0.2 6.3
- Engine 70 7 | oo |62 a2 ash oo | oa ¥ os6
Rubbers & Plastics 1z | 15 | 33 |46 40 | 058 51| o5 g 73
IC & Semiconductors 3 09 | 28 | 17| 64 | 1234114 08 J 29
Textiles & Apparels 62 | 69 |-175|-18a) 103 | 324 20 | o1 | 19
Chemicals 61 04 | 31 [33] 15| 74 foo| 0ol 03
Cement & Construction 5.1 =34 12 3.2 3.5 0.2 I 0.4 0.0 -0.1
Electrical Appliances a7 -3.2 8.3 185 | 23.6 13.8 43 0.2 -21
Petroleum 3.5 16.8 -0.9 14 39 19.2 49 0.2 -78
HDD 13 | 228 | -185 |32 11 | 49 g 03 | 00 | 44
Others 89 | 02 | 48 |12 02 | a3 60| 13l 65

Ml 1000 | 03 | 09 |17 03 | ool 38| 38 N -
MPI sa %A from last period 100.0 - -1.6 0.3 -0.3 0.4 21 21 2.1
=

P = Preliminary data

Source: Office of Industrial Economics
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MWsangaAINIsiEN-deaan uazRaNsAATaIANsNaTadlng thauwgAaney 1l 2559

A A = ! o 9 9 o
wisasianaiyadinisindindu 6,429 &runnn aenasn
%ptay 23.6 WaWsuiuhaunaunii uarenafasaay
37.8 YoY
n1sd9aan AyarInisasaanagi 25,808 A1uun tng
WNIALATEIANINANNINEATNYAAINsdenaniilu 3,303
&L aEnefasenay 2.9 Welsunuheunaunin uay

o v o = o =
VEEFAIFOUAY 8.9 YOY ANUNNIALATEIANIRAAIUNTINT
yaAn1dgaantiy 20,446 AuLN BE8RIsRLAT 23.6

A o o A ] o oy
Walisuiuheuneuniin uazranusiafenay 37.8 Yoy
Tuanuznanarsasianadiyaninisdseaniiu 2,059 &1u
U BeneFasenar 9.9 Waliauiumaunaunin LAnasa
%pt/8z 0.1 YoY

o - o a & v a
Qﬂﬂ'\?ﬂq Lﬂ?‘ﬂ\?@ﬂ?ﬂ@mﬂﬂiﬂﬂluLmﬂuu ﬂqmﬂ@ﬂﬁl?ﬂqﬂﬂw

U

12,138 @11 M

Analyst by ISIT

MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2558 36,046 | 35,414 | 35,419 | 40,262 | 38,230 | 40,859 | 39,709 | 40,127 | 36,902 | 37,170 | 38,427 | 39,559
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946
Export
2558 18,132 | 18,366 | 21,172 | 20,653 | 20,547 | 25,041 | 20,716 | 20,385 | 19,871 | 22,192 | 19,935 | 28,461
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629 | 25,808
TuthauwgAaniaw 1 2559 nnazgnaiunesy yadIn1sihan-dvaaniaiasinsnag
4 - . Y 2 2 o w (aruuan), %Yoy
Lﬂﬁ"ﬂ\‘i@ﬂﬁ‘ﬂ@ﬂ]'ﬂﬂvl‘lllﬂmﬁxllﬂﬂ’mﬂﬁ‘ﬂ’]L‘1N3~I°II1A Tmmim LU0
.o A - v , . » B Import & Export
WLEFITALIAE 8.5 LHANELNULADUNDUNUN LASULEIR
v % 1] o YV dl GOO'OOO
7083 1.3 YOY ATUNITANAAN AUNUFAITALAS 19.3 LUA 500,000 -17% 2% 6%
= o A ' v o v =
EILINLAR LN UNUN LAZULNEFITAEAS 29.5 YOY 400,000
300,000 119% f"{»
o v a ) o » | P 200,000
NITUILUT NYAATNITUITIDEN 37,946 aMULN memm —
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»Qg!ulw!ﬁ! Q‘ Research and Technology

Article Title Design and optimisation of the nozzle of an innovative high temperature solid

Author

Year

Abstract

Source

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. ltaly
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-1. 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
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Fig. Schematic 2D cross-section of the final nozzle design showing the air feeder cone
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Private Consumption Indicators

Mote: %MoM is calculated from seasonally adjusted
P = Preliminary Data, E = Estimated Data

2016

% YoY 2015 | 2016 -

mo| a3 | o | novt Dpec

: |

MNon-durable index 3.5 14 3.0 0.9 -1.3 -1.8 : -1.4 1.0
i | semidurable index 07 | 18 | 14 | 20 | 22 | 23 : 04 | 10
i | Durable index 67| 2 | 24 | 56 | a5 | 30 Vo | 19
| Service index 68 | 73 | 73 | 88 | 5ot | a9 Nogs | as
(less) Net tourist spending 259 | 113 | 144 | 16.2 | 0.7 -3.6 1 3.0 8.7
i | Private ConsumptionIndex | 15 | 31 | 31 | 35 | 26 | 25 D a7 | 14

Source: Bank of Thailand

Export Growth

Private Investment Indicators

2016

% YoY 2015 | 2016 =

Q3 | 04" | Nov || Dec’

Permitted Construction Area H
-1.0 8.7 -10.7 9.1 96 8.2

(9mma) H

Construction Materials Index -2.4 -15 36 | 07 -1.9 24 16

Real Imports of Capital Goods -1.2 -1.7 -1.9 -2.8 -5.7 5.7 2z |

Real Domestic Machinery Sales | 9.2 55 36 65 0 85" 11f ]

Car Sales for Investment -6.2 3.2 08 | -144 | -166 || -14.2 15 9

Private Investment Index 0.8 04| 02z -0.1 -13 -0.1 1.2

o o s o

Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data

F = Preliminary Data - :

i [Source: Bank of Thailand]

Import Growth

Data is subject to discrepancy in recording time.
%MoM calculated from seasonally adjusted data. P = Preliminary data

Note: Data above are recorded by custom basis, except total export value is recorded

- Nov 2016 = 16.1 Bn USD Dec 2016 = 16.0 Bn USD
Nov 2016 = 18.9 Bn USD Dec 2016 = 18.1 Bn USD
- S| Ex. Gold = 15.3 Bn USD Ex. Gold = 14.9 Bn USD
Ex. Gold = 18.4 Bn USD Ex. Gold = 17.6 Bn USD
T 20167
Share o
Share YO 2015 | 2016
%Yoy 2015 | 2016" 1 2015 o | a2 | e || o
2016 H1 | @3 | @4 | Nov | Dec [
[
[ Consumer 109 | 1.5 | 58 | 41 | 8o | 71 | 838 |
Agriculture 70 |-107| 63 | 97 |-119 | 62 | 20908 89 H
i - . : | Raw material &
Fishery 1.0 | -172 | 152 | 110 | 226 | 162 | 240 ] 88 i e ‘ i 527 | 176 | 76 | -160 | -7 | 92 | 110l
Manufacturing 872 | 55 | 13 | 43 | 09 | 26 | 78 | 39 | -1 gi i |mtermediate
Agro-manufacturing 120 | 54 | o5 | 03 | 06 | 19 | a5 | 62 o/w Fuel 121 | 374 | 209 | 347 | 166 | 107 | 1431
Electronics and
) ) 160 | <14 | -23 | 58 | 12 | 05 | 61 | 25 O/ Raw mat & 206 | 68 | 27 | 56 | <05 | 8a | 1000
Optical Appliances Interm ex. Fuel
Electrical Appliances 58 | -2.1 3.6 1.3 8.5 3.4 5.8 7.5
Capital 266 | 35 | 25 | -57 | 22 | 11 | 17
Automotive 155 | 25 | 30 | 21 | 57 | 19 | 590 22
Others 98 | 11 | 30 | 20 | 06 | 131 | -193]
Machinery & Equipment | 89 | 02 | 00 | 49 | 22 | 75 | 252 ] 69
Petroleurn Related 107 | -21.0 | -123 | -19.4 | -12z0 | 31 | 85 | 85 Total (BOP Basis) 1000 | -10.6 | 47 |-113 | 24 | 67 | 25 ||
Total (BOP Basis) 1000 -56 | 00 | 20 | 04 | 36 | wal 56 | 12 K Ex. Gold 12 | 43 | -106 | -1.5 | 65 | 69
Ex. Gold 61 | 16 | 47 | 00 | 31 | 91 ] a1 | a4 ¥
Ex. Gold & [ %MoM calculated from seasonally adjusted data
35| 01 | 26 | 1.6 | 31 | 92 8 35 | 45 — Bralimi
Petroleum Related P = Preliminary data . .
Note: Data above are recorded by custom basis, except total import

wvalue is recorded by BOP basis. ‘SO rce
u .

Source: Compiled from Customs Department’s data

Manufacturing Production Index (MPI)

Note: Farm income does not include government subsidies and transfers.

%MoM is calculated from seasonally adjusted data by BOT

Source: Office of Agricultural Economics and calculated by BOT

Source: Bank of Thailand

by BOP basis. Customn basis considers recording passing through Customs while el
HE Weight T
BOP basis considers changes in ownership between R and NR. H EST | PO EE || B | R | R l) B | B | BeT
- . ficona) faona)
tment’s data_[Source: Bank of Thailand]: !
Food & Beverzges w1 | 06 | 04 |01 |12 | 02| 178 10| 02| 29l
N . l F | Automotives 178 | 22 | 15 | 37 | 67 | 65| 15 [-140| 28 | 103
omina arm Income - vehicle 108 | 24 | 09 | 42 | 47 | 68| 18 p-160| 21 | 115
t1 | -Engine 7.0 17 | 28 | 27 |12 58| 09 f-100| 06 | 78
2016 i1 | Rubbers & Plastics 112 | 15 | 07 |05 | 40| 22 | 52 20| 02| 19
(%YoY) 2015 2016 HH IC & Semiconductors 73 09 a7 05 | 64 | 131 | 114 § 157 | 11 0.0
Textiles & Apparels 6.2 69 | -121 | -17.9 | -10.3 | -0.5 1.9 -0.1 0.0 -0.3 |
H1 Q3 Q4 Nov
Chemicals 61 | 0a | 15 |32 45| 10| 038 39| 02| 03l
Cernent & Construction 5.1 -3.4 0.6 -1.0 3.5 0.9 0.4 2.0 0.1 4.0
. : &
Norminal farm income 9.6 28 -6.2 10.8 9.1 11.6 Electrical Appliances a7 | 32 | 140 | 133 | 236 | 64 | 24 [ 07 | 00 | 76
Petroleum 35 | 168 | 33 | 02 | 39 | 88 | 49 § 37 | 02 | 05
Agricultural production” | -39 | -1.2 | -59 | -2.0 5.1 -1.2 Hpbo 13 | 228 | 77 |60 | 11 | 10 | 03 73 | 01 | 47
Others 189 | 02 | 09 |04 | o0z | 43 | 73|92 | 17| 51
. ) MPI 1000 | 03 | 04 |03 03| 15| 39 Nos | o5 | 06
Agricultural price -6.0 4.0 -0.3 13.1 38 13.0 I [Pl 52 %A from tast [
it o 1000 | - - 05| 21 | 20 § 06| 06 | 06
— i e T ———

P = Preliminary data

Seasonally adjusted by BOT
Source: Office of Industrial Economics

[Source: Bank of Thailand
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MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2558 36,046 | 35,414 | 35,419 | 40,262 | 38,230 | 40,859 | 39,709 | 40,127 | 36,902 | 37,170 | 38,427 | 39,559
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946 | 40,813
Export
2558 18,132 | 18,366 | 21,172 | 20,653 | 20,547 | 25,041 | 20,716 | 20,385 | 19,871 | 22,192 | 19,935 | 28,461
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629 | 25,808 | 20,456
Tuihausuanan 1 2559 N1azgRaIuNITNLATadanIna yad1nIsthd1-dvaantadasinsna
- . o o s " (aruuin), %Yoy
wasnadiyarin1sfiianas Inantstndin asnadaesas
A d” " . Y "o ©Import & Export
7.6 Waauiuhaunouniin uazaanasasenas 3.2 Yoy
' 600,000
P ' X% A o A ] v
fnunisdeann nasasenas 20.7 IWaauiunauiauuii 00000 7% 2% R 5%
LAZUARITREAY 28.1 YOY 400,000 .
300,000
o v o ! o 9 dl 9 200,000
n1sudn Ayarinisidinagi 40,813 Eruum Tnaunon oo
wsasanINanIsNEasdyarin1sidindy 3,214 &uumn 0 ek
oy A o ' o , oy 2558 2559 (Jan-
waRANsaEAL 16.8 WaauiuRauneuniin v ufa3e Dec)
az 18.4 YOY H1unuanLATedansgnaunssuilyadinng
\ , Y Y
° o o afnINITUILAILATadIININa
iy 32,284 fruum aenesiatenas 16.7 Weeuiy " (Furm)
WaUAaUUTN Lazuenefisesay 2.1 Yoy luanizivuan 700,000
wirasflenadlyarnisindinndu 5,315 Auuw waddben | 2000
ar 17.3 Wagununeuneuniin uAaanasasasas 1.8 | 400,000
300,000
YoY '
200,000
100,000
i = ] ,&. \al 20 456 o I 0
msdsaan dyadnisdeeanagi 20,456 Auum las Jss - - 2555 2550 (Jan-
WNIALATEIANINANNIN AT AAINsdeaaniily 2,764 Dec)
X oo 2 d“ = LA Y 2 . .Lﬂ%la\']ﬁ‘ﬂiﬂﬂn'lil,ﬂ'ﬂ‘mi ll.ﬂ%'aaﬁ'ﬂiamﬂ’mniin -Lﬂ%’aaﬁana
Auun unda%eay 16.3 Llaauiuhaunauniin uel -
UEEFIFDUAY 6.2 YOY HAIUNHIALATEIANIYAAIMNIINE — 4o
K \ yaarnlssdaantasadlansna
1 ] o A o
yaANTsdeaaniiu 15,818 &1uLN UARIFREAT 22.6 1D (Fuum)
. . . ' 300,000
Weauiuheuniaunii uazuasaseasy 32.5 Yoy luagh o000
wnaALATasdanailyaAInisdeaantiu 1,874 S9UUM 99 | 200 000
Aasetay 9.0 Walaununeunauniin uazunsafatay | 150,000
22 6 YoY 100,000
50,000
1 ¥ H 0
¥ Gl o A = ¥ 1
AANISAN LAsasdnInazed e luineull a1nnan1sAagh 2555 2556 2557 2558 2559 {Jan-
Dec)
20,357 UL A A A
B LATAIANTAANITINEAT .Lﬂiaaﬁ‘ﬂiﬂﬂﬂ'ﬁﬂﬂiin i psaviiana
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AM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import

2558 3,047 2,631 3,069 3,111 3,180 3,010 2,613 3,065 2,797 3,101 3,394 2,715

2559 3,119 2,763 3,131 3,033 2,481 3,013 2,857 3,436 3,240 3,254 3,865 3,214
Export

2558 2,638 2,433 2,575 1,967 2,076 2,122 2,311 2,484 2,737 3,199 3,034 2,603

2559 2,461 2,887 2,846 2,405 2,482 2,734 2,690 2,880 3,431 3,211 3,303 2,764

adﬂﬁ’]ﬂ’]iﬁ’]Lﬂqﬁﬂ\j‘:fﬂﬁﬂﬂﬂ’]iLﬂHﬂialuLaﬂu yaa1n151Ld1-dvaanta3adinsAANISIANAS

o - (fquun), %Yoy
fUAN 1 2559

B Import £ Export

° o = o = ! o g 40,000 0%
N15ULD7 LAFIANINANIINHATHYAANITENEY | 55000
i 3,214 §1uun wada%enas 16.8 Wawauiy | 000
. 25,000
WARLARUNTN WATENaAsR8aY 18.4 YoV Ias@uAn 20,000
Hyarnsdingegalunentliun wisesingednm 1000
< ' o v V= 1 10,000
wazdaulsznay felyarnisindinegn 1,915 d1u 5,000
0
um | 2556 2557 2558 2559 (Jan-
NI989RanN WIRIANINANIINHATHYAAIN194908N Dec)
Wlu 2,764 §1unn wada%enas 16.3 Waauiy
wannaunin usnanesvsenas 6.2 Yoy tas@uAnd Jgﬂﬂ"lﬂ'li‘u’lL‘?.I'l(L?SEGQ)ﬂSﬂE\Iﬂ"ISLﬂ‘]&PG\S
! = ! S7UUIN
yadnnsdeeangeqaliun iiseafivifies uay |
dovilsznay TadlyaAnisdeeanati 1,426 &1uum; | 350
13 - o = pd 3,600
Aan1sA1 wATeddnIanIninensrednalumneull | S
AANIIANUIANABEN 450 A1ULM i
2,800
2,600
2,400
2,200
2,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec

i 2555 ol ) 550 el 2557 el 2558 2559

UAAINSRIDDNLATAVINTNRNSLANAS
(fuun)

1,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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IM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2558 27,026 | 27,208 | 26,323 | 30,971 | 28,688 | 31,117 | 29,607 | 29,959 28,852 | 28,800 | 29,060 | 31,625
2559 31,056 26,973 27,655 28,731 30,333 29,783 29,102 30,340 29,837 26,935 27,652 32,284
Export
2558 13,665 13,911 16,162 16,693 16,447 20,545 16,059 15442 14,673 16,553 14,839 23,438
2559 16,457 15,573 23,657 14,500 14,609 17,090 14,497 15,053 17,195 16,545 20,446 15,818
HAAINISAILATRIANTARRINNTIN LULARY yaA1n1sitA-dvaantaiasinsnaaadiunssy
y - ¢ (s2uun), %Yoy
fUAN 1 2559
E Import Export
. 400,000
o w 2 o = ' o o 0%
N5ULIN LATENANIERAIUNIINEYaAINIsdTY 350,000 -
32,284 @1uLM vegfasesay 16.7 Waiauny RI8/00
A ' ¥ o Y a v A 250’000
WRAUNRUNEN WazTEeAa3esas 2.1 YoY Ina&uA1n 200,000
Hyarrnisundingegalaun tarasiaiulany uay S
douilsznay (LAsesanslilugmainnssuialil) Gedl 50,000
| o o P o 0
HAAINITULLIDYN 4,619 AU 2555 2556 2557 2558 2559 (Jan-
Dec)
N5898aN LATENANIGAAINNIIHIYAAINITEI8N .
il 15,818 &1uunn vaddsesay 22.6 1aiflauiy YAAMTNNLALASAIINTNAAARIVATT
A ' k2 o Y a v -:l'd (ﬁ"lu'll"l'ﬂ)
ieuneunii uazunssenaz 32.5 Yoy Taefuiid |,
YaAIN13d90aNgga AN LATAIQUAN/ARAN LAY | 38000
i . 2 36,000
doutlsznay (ihresdnsldlugpatunssaiald) 8 | )
yaANNIdeaanetlil 2,345 &1uum 32,000 //% »
30,000 \ - \
28,000 :E; .
@ | o v P
AANITAN LATasAnsgaaInssnaadinelwieud | 26000 W \){
Y \a Y 24,000
IAAANITANDEN 16,466 A1ULMN 22,000
Jan  Feb Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec
e )555 o= )556 === )557 emife= 558 2559
UAaAINITRIAANLATAIINTARANAIUNTTL
(8uum)
26,000
24,000
22,000
20,000
18,000
16,000 Lo>
14,000
12,000
10,000
8,000
6,000

Jan  Feb Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec
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Jan

MT Jan Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2558 5974 | 5574 | 6,028 | 6,181 | 6,363 | 6,733 | 7,490 | 7,102 | 5,253 [ 5268 | 5974 | 5,220
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GQ»%IINQ Q‘ Research and Technology

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) (b)
ingh Femperature: Low temperature:
thinning 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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Private Investment Indicators

Private Consumption Indicators Sore
2016 2017 Eocy 2015 | 2016 [
[ —— a3 Q4 Dec 1
% Yo¥ 2016 ! p | Jan”
H1 Q3 Q4 Dec I Jan Permitted Construction Area [
1 (9%hot) -1.0 87 | -10.7 | 91 -8.2
1 (9mma)
1
Non-durable index 21 3.1 20 0.3 L -1z -1.8 Construction Materials Index -2.5 -2.3 -1.9 -1.0 2.3 1 -0.6 0.6
Semi-durable index 1.7 1.4 2.0 2.0 0.1 : 2.7 -0.2
Real Imports of Capital Goods -1.2 -1.7 -1.9 -2.8 5.7 [ -6.3 -1.8
Durable index 12 | 24 | 56 | 45 | 690 38 1.9
1] . . ok 3 E
Service index 71 7.4 8.9 5.1 sa 15 7 0.3t Real Domestic Machinery Sales | 10.0 4.6 3.6 2.7 2.5 | 31 0.9
(less) Net tourist spending 11.3 | 14.4 16.2 0.7 3.0 ! 9.0 7.4 Car Sales for Investrnent -6.2 -3.2 08 | -14.4 | -142) 7.9 2.2
1
Private Consumption Index 33 3.2 4.0 2.8 2.9 1 1.3 -1.5 Private Investment Index 0.9 -0.1 0.7 -1.1 -1l -4 -0.2
—— —— L ]
Mote: %aMoM is calculated from seasonally adjusted i1 Note: 9%MoM is calculated from seasonally adjusted, 3-month moving average data

P = Preliminary Data, E = Estimated Data
Source: Bank of Thailand

P = Preliminary Data

ISource: Bank of Thailand| [Source: Bank of Thailand

Export Growth Import Growth

Dec 2016 = 18.1 Bn USD Jan 2017 = 17.1 Bn USD Dec 2016 = 16.0 Bn USD Jan 2017 = 15.2 Bn USD
Ex. Gold = 17.6 Bn USD Ex. Gold = 16.5 Bn USD Ex. Gold = 14.9 Bn USD Ex. Gold = 14.0 Bn USD
2016" 20177 2016" 2017°
e g
Share -
Yoy org” | 215 2016" [ Jan ooy i e 1 Jan
H1 Q3 | Q4 | Dec | Jan Hl | Q3 | Q4 | Decyl Jan
L %Mol ! ey |
L
Agriculture 70 | -107 | 63 | 87 | -119 | 62 a9 | 114 | 57 Consurmer 09 | 15 | 58 | 41 | &0 | 71 | 38 -10 | -118
Fishery 1.0 |-172 | 152 | 110 | 226 | 162 | 88 [ T4 | 90 Raw materal & I
527 | 176 | 1.6 | -160 | -a7 | 92 | 125] 124 | -8z
Manufacturing 872 | -55 | <13 | 43 | 09 | 26 | 39 § 60 18 Intermediate 1
Agro-manufacturing 120 | -54 0.5 -03 0.6 19 62 | &1 -3.4 v Fuel 121 | 374 | -209 | -307 | <166 | 107 | 13 9' 30.5 128
Electronics and | |
160 | 14 | 23 | 58 | 12 | 05 | 25 | 20 | 39 o Rawe mat & 1
Optical Appliances 406 | 68 | 27 | 86 | 05 | 84 | 1200 77 6.6
Interm ex. Fuel 1
Electrical Appliances 58 | -21 | 3.6 13 | 85 | 34 | 7.5 f 34 | -28 1
R Capital 266 | 35 | 25 | 57 | 22 | -1.1 | T4 127 | -68
Automotive 155 | 25 | 30 | 21 57 19 | 22 | 37 | 22 1
Machinery & Equipment | 89 | 02 | 00 | 49 | 22 | 75 | 69 ] 10 | 12 [ : Others S8 | L1 | 30 | -20 | 06 | 131 131‘! 65| 53
H |
Patroleurn Related 10.7 | 210 | -123 | -19.4 | -120 | 31 | 85 | 212 | 36 Total (BOP Basis) 1000 | <106 | 47 |-113 | 24 | 67 | 105 113 | 77
Total (BOP Basis) 1000| 56 | 00 | 20 | 04 | 36 | 56 | 85 | 24 e N R e I T 10_]_I = =5
Ex. Gold - 61 | 16 | 47 | 01 | 31 | 41 ) 62 | 14
Ex Gold & ji
~ 35 | 01 | 26 16 31 a5 | as 11 %MoM calculated from seasonally adjusted data
Petroleum Related P = Preliminary data
———— Mote: Data above are recorded by custom basis, except total import H
wvalue is recorded by BOP basis. - :
B ) ) - i [Source: Bank of Thailand|
:"Data is subject to discrepancy in recording time. Source: Compiled from Customs Department's data H
t96MoM calculated from seasonally adjusted data. P = Preliminary data .
: Note: Data above are recorded by custom basis, except total export value is recorde Manufacturing Production Index (MPI}
by BOP basis. Custom basis considers recording passing through Customs while 2016 2017
Weight
BOP basis considers changes in ownership between R and NR. (36Y0Y) 2016 I Jan® | Jan® 1
2011 H | @3 | Q¢ | Dec § Jan 1
Source: Compiled from Customs Department’s d. el M
Food & Beverages 19.1 1.1 12 | 12 | 08 | o7 |48 | 04 | a8 |p
1
H Automoti - E E I
NO mina l Far m | ncome utomotives 17.5 05 5.2 29 | 52 | 122 012 | 02 | 32 |§
- Vehicle 10.4 1.9 66 | 16 | 34 |25 8 13 | 02 | a7 ||
- Engine 66 28 | 27 | 112 | 58 |-100 [ a4 | 03 | 11 ]
2016 2017 Rubbers & Plastics 10.5 0.8 46 | 37 | 20 | 11 g-ra | 01 | 22 |1
(%aYaY) 2015 | 2016 —— IC & Semiconductors 79 6.1 25 | 72 | 121 | 108 g 298 | 20 | 75 |l
H1 Q3 Qd pec | Jan Textiles & Apparels 5.8 7.3 94 | 64 | 40 | 53 | 52 | 02 | 25 !
Chemicals 57 0z | 01 | 03 | 09 | 31 49 | 03 | 02 :
I Cement & Construction 50 0.4 -1.4 0.8 0.7 1.2 I 2.2 0.1 4.7 H
Mominal farm income® -9.7 1.7 -6.7 9.2 7.7 143 g 195 1
Electrical Appliances 44 149 | 146 | 248 | 63 o8 B0 | 03 | 27 |
i HH Petroleum 33 24 | 01 | 37 | 61 | 38 Loa | 00 | -19 ||
Agricultural production” -4.0 -1.7 -6.4 -2.0 4.1 4.9 I 34 HDD 12 76 | 160 | 13 | 12 | 75 § 31 | 00 | w2 |1
: Others 19.6 11 |09 | 10 | 55 | 74 g17 | o3 | a2 |l
Agricultural price -5.9 35 | 03 | 114 | 35 90 Il 156 ME 1000 | 14 | 27 | 10 | 1.2 | 00 g 13 | 13 | -5 :
- MPI sa %A from last
sl 100.0 = = 08 [ 10 0.4 1 -1.5 -5 ]
period

Note: Farm income does not include government subsidies and transfers.
P = Preliminary data H
= Seasonally adjusted by BOT "
Source: Office of Industrial Economics \Sc)urce: Bank of Thalland‘ H

%MoM is calculated from seasonally adjusted data by BOT
Source: Office of Agricultural Economics and calculated by BOT ‘Source: Bank of Thailand‘
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MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946 | 40,813
2560 31,591
Export
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629 | 25,808 | 20,456
2560 19,658
Tuihauunsian 1 2560 N1azgRAIUNITNIATENENING yad1n1sihd1-dvaania3avinsna
= ' o . oy (fa2uun), %Yoy
we9lneiyarinisinanas Tnanisindin vadasenay 22.6
4 o A , " “ s o B Import @ Export
WaMgLALAAUNAUNTN Lazunaflsaaas 21.2 YoY Al _—
. .y 4 A oA y 500,000 — 6.0%  -0.5%
N1974998N UARLSALAY 3.9 WWANELALIABUNEUNTN LAy 450,000
400,000
NARISREAY 6.7 YOY 350,000
300,000
250,000
, 200,000
o i3 = 1 o v el b4
N91EILN HyaAIN133dNeeN 31,591 a1uun Tnanuan e
: kL kL X -21.2%
o | o -6.7%
WATEIANINANTRNEAIHLAaAINT9ETY 2,946 Eruum - 57 O
o U A A o A ' [ o v 2557 2558 2559 2559 (Jan- 2560 (Jan-
NARRSREAY 8.3 INANILALIADUNAUNTIN LasUARISRAY o s
5.5 YoY ANununnesedansgaanunasniyaninisini
| . ° o -l ar
Wi 24,480 &1L vassetay 24.2 NewsuiuAeunan ""“ﬁ""ﬁgg_l"z;';"::)a"q"'m“
@ oy ~ A A ~
NN LATUARITREA 21.2 YOY MUaeNNIALATasdanad 600,000
yarn13udiniu 4,165 &ruum nadasenay 21.6 Ll | 500,000
o . o 400,000
WeuALReaunewutin Lasuafa3e8as 29.6 YoY
300,000
200,000
nsdsaan Ayarnisdeaanagi 19,658 &1uuan tae | 100,000
MUIALATAIENINANNTINHATYARNNIdsRanITIY 3,170 0 = -
Y ! 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
P o v A o A ' P
AULN TENLALIRLA 14.7 IWANELALARUNAUNTN ey Jan) Jan)
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wnaalATasianailyarinisdeaaniily 1,953 &uuan | 2090
o v r_‘l' = o & ' 2 ' o ¥ 2501000
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ar 8.9 YoY 150,000
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% A o »L sL a oA o \ 50,000
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AM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 | 3,436 | 3,240 @ 3254 | 3,865 3,214
2560 2,946
Export
2559 2,461 | 2,887 | 2,846 | 2,405 | 2,482 | 2,734 | 2,690 | 2,880 | 3,431 | 3,211 | 3,303 | 2,764
2560 3,170
HAANNISANLATAIANSNANITINHAS I ULAD Y yaA1nIsid-dvaantaiasinsnanIsIARAS
- ~ (f8quu1n), %Yoy
Nns1AN 1l 2560
B Import [ Export
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. \ 10,000
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IM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 31,056 | 26,973 27,655 | 28,731 | 30,333 | 29,783 | 29,102 | 30,340 | 29,837 26,935 | 27,652 | 32,284
2560 24,480
Export
2559 16,457 15,573 23,657 14,500 14,609 17,090 14,497 15053 17,195 16,545 20,446 15,818
2560 14,535
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o - e (fuun), %Yoy
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MT | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 5915 | 5,184 | 5,200 | 5,849 | 5,150 | 6,274 | 6,558 | 5,697 | 5,306 | 4,796 | 6,429 | 5,315
2560 4,165
Export
2559 2,144 | 2,101 | 2,469 | 2,089 | 1,875 | 2,339 | 2,270 | 2,324 | 2,114 | 1,873 | 2,059 | 1,874
2560 1,953
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Article Title Wear mechanism of coated tools in the turning of ductile cast iron having wide range

Author

Year

Abstract

Source

of tensile strength

Tomoyoshi Maeno *, Ken-Ichiro Mori (1), Masaki Fujimoto

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

2016

In this study different specimens of ductile cast iron with tensile strength ranking from 400 MPa to
675 MPa were tumed 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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Private Consumption Indicators

Private Investment Indicators

Mote: %MoM is calculated from seasonally adjusted
P = Preliminary Data, E = Estimated Data

Source: Bank of Thailand

Jan 2017 = 17.1 Bn USD
Ex.Gold = 16.5 Bn USD

Export Growth

Feb 2017 = 18.4 Bn USD
Ex.Gold = 17.7 Bn USD

ISource: Bank of Thailand

2016 2017
2016 —
% YoY 2015 | 2016 .
Feb
% Yoy 2016 e e i R
o
H1 | H2 | Q3 | Q4 |Jan®
Permitted Construction Area
10 | 87 |-107 | 93 | -82 66 | o1
. (9mma)
Non-durable index 21 31 1.2 2.0 0.3 -1.0
Semi-durable index 17 1.4 20 20 20 1z Construction Materials Index 2.4 2.0 5.0 0.9 1.0 4.9 0.4
Durable index -1.2 -2.4 0.0 5.6 -1.5 3.8 Real Imports of Capital Goods -1.2 -1.7 -1.9 -2.8 -6.6 1 -1.8 -1.6
Service index 7.1 7.4 6.9 8.9 5.0 7.8 Real Domestic Machinery Sales | 10.0 4.6 3.6 2.9 03l 25 | o5
(less) Net tourist spending | 11.0 | 14.2 78 15.2 0.6 9.0
Car Sales for Investment -6.2 -3.2 -0.8 -14.4 79 1 134 6.2
Private Consumption 33 32 34 a1 27 22
Index - - . : . - Private Investment Index 0.9 -0.1 -0.7 -1.1 16 I 05 -0.1

Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data

P = Preliminary Data

Jan 2017 = 15.2 Bn USD
Ex.Gold = 14.0 Bn USD

Import Growth

|Source: Bank of Thailand

Feb 2017 = 14.4 Bn USD
Ex.Gold = 13.9 Bn USD

Data is subject to discrepancy in recording time.

$96MoM calculated from seasonally adjusted data.

P = Preliminary data

i Note: Data above are recorded by custom basis, except total export value is recorde;

Note: Data above are recorded by custom basis, except total import

wvalue is recorded by BOP basis.

Source: Compiled from Customs Department’s data

20167 2017 2016" 27
ot o ——
Share P
deYay ® | 2016" . WOy s 2016 i =
2016 H1 H2 a3 Q4 Jan Feb H1i H2 Qs ol ] Jam J Feb
Bahoh 1 (EMoh)
Agriculture T.0 -6.3 2.7 -28 | -11.9 | 62 114 B 266 92 Consumer 05 | 58 d.1 1.5 8.0 71 -1.0 1 27 122
Fishery 10 | 152 | 110 | 192 | 226 | 162 | 74 [ 66 | B2 R materal & 1
Manufacturing 872 | 13 | 43 | 17 | 09 | 26 | 60 § 19 | 30 Intermediate ST | 16 | -160)\ 18 | AT | 92 | 124 222 87
Agro-manufacturing 120 0.5 03 13 0.6 19 6.1 2.8 5.8
o Fuel 121 | 209 | 347 | 40 | 166 | 107 | 3050 sa9 70
Electronics and 160 | 23 | 58 | 09 | 12 | o5 | 2o gi1o | 25
0 | - E L . 5 ! A 5
Optical Appliances ! TM flow m:lE: ans | 27| 86| 37 | o5 | Ba | 770 12a| o2
Electrical Appliances sa | 36 | 13 | 60 | 85 | 34 | 24 §110| 71 nterm ex Fud 1
Automaotive 155 | 3.0 21 39 | 57 19 | 37 | -13 | 38 |1 Capital 266 | 25| 57 | 05 | 22 | -1 |-1270 2as | 27s
Machineny & Equipment a9 -0.0 -9 a9 22 15 -1.0 3.4 19 Others o8 30 20 76 06 131 | 2650 &5 225
Petroleumn Related 107 | -123 | -194 | 4B | 120 | 31 | 212 § 99 | 29 e TS gl oo o] an | 20 | o2 | skl & i
Total (BOP Basis) woo| o0 | 20| 20 | 04 | 36 | a5 0 o7 | 36 i
Ex Gold - |6 | a7 | 15 | 01| 31 | 62 W &g | 35 B Gold B Ml el e e B s lf _”_
Ex Gold & ;
~ 01 26 23 16 31 a4 82 TH | %MoM calculated from seasonally adjusted data
Petroleum Related P = Preliminary data

[Source: Bank of Thailand|

Manufacturing Production Index (MPI)

Source: Office of Agricultural Economics and calculated by BOT

Note: Farm income does not include government subsidies and transfers.

%MoM is calculated from seasonally adjusted data by BOT

[Source:

Bank of Thailand]}

by BOP basis. Custom basis considers recording passing through Customs while 2016 2017
. i . . wm & - ]
BOP basis considers changes in ownership between R and NR. (RYOY) 2016 L]
. . 2011 ML H2 | @3 | o4 | Jsan]l| Fepr | FeE7 | FeEC))
ource: Compiled from Customs Department’s d 1 [ | e
- Food & Beverages 193 | 20 | 19 | 22 | 24 | 21 | 12g| 23 | 05 | 28
. Automotives 169 | 04 | 53 | a4 | 46 | a2 | o6 90 | a8 | 23]
Nominal Farm Income .
- Vehicle w2 | 19 | 65 | 25| 16 | 3a | 33)] 93| a2 | 24l
- Engine 66 | 28 | 27 | 84| 2| 58 | aal| 82 | 06 | 20
2016 Fubbers & Plastics ws | 06 | as | 33| 38 | 28 | 13l] 70| 07 | a2
(%6YoY) 2015 | 2016 IC & Semiconductors 80 61 | 25 | o6 | 72 | 121 | 2080 151 | 10 | 20
Textiles & Apparels R 4 B oll| -
H1 H2 a3 Qa4 Appas 59 70 | B8 | 53 | 4 | a1 s.9i 39 | 02 | o8
Chemicals 58 | 02 | 01| 04| 01 |10 | a5, 08 | 00 | 02
|
Cement & Construction 50 (] -1z 19 22 15 R 1] 0.0 11
. . P 1
Mominal farm income” | -10.0 [ 1.3 | -7.0 [ 91 | 113 [ 538 Electrical Appliances 44 | 149 | 146 | 154 | 248 | 63 | sag| 102 | 06 | 218
Petroleum 33 24 |01 | a9 | 37 | 61 | oag| 92 | 04 |12
Agricultural
urat dd | 22 | 67| 14 | 02| 22 HDD 12 | 76 |60 | 13 | 13 | 12 | 3a]| 31 | oo | 27
production [
Others 197 13 |05 32 | 09 | 55 | 150 33 | 06 | 24
Aericultural pri so | a6 | 03| 76 | 115 | 55 Pl w000 | 16 | 19 | 13 | o9 | 16 | 220 45| a5 | 02
srieTurE pree B ] ) ] ' 3 ek ot 100.0 08 | 13 12' oz 02
iod L - - - =] - 1
L )

P = Preliminary data

» Seasonally adjusted by BOT

Source: Office of Industrial Economics

Source: Bank of Thailand }




$18901UdN12:aMAINNSSUIASVINSNA

ambunfnuazinfinnmuveussineing
IRON AND STEEL INSTITUTE OF THAILAND

Painum

Machinery Intelligence Unit (MIU)

duddayaldoanandInnssulnsaodnsna

yatunsysansteyaiiieasnaUselevivedoyadenisaniugsialugaaivnssunisadnsnaliiiaun
iielignseaninisiaivgnavnnssuaiarnInagansawerlesiunansinuaswaygnavnssulaet1alusednsan
uasLiaUsyavanNagedgn

GE MI AuddayaldeangnannsINATaANING E . E
IN

MACHINERY  aoqdumdnuasimwdnnduralsemelng

91A1FA TN IGNAMNTTUTIHAIY TU 1-2 YoUmsing
ANTEIIN 4 WURNTELUUI LIAARBAAY NTUNN 10110 E
Inséwi : 02-712-4402-7

http://miu.isit.or.th



N10zoMdINNSSUIASavINSNaladuNUNIWuUs U 2560

MNFINYRAINITUNT-A9D8N UAZAANITANATAIANTNATBN Ve ABUNNNWUE T] 2560

MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946 | 40,813
2560 31,591 | 34,625
Export
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629 | 25,808 | 20,456
2560 19,658 | 19,715
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! o Y 4' a o A 1 ¥ 1 500,000 iy -6.0% -0.5%
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300,000
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| 200,000
o i3 = 1 o v el b4 150000
15U AyaAIN19EdgN 34,625 Auum Ineuuan i
WAzasAnINAnIsNERsNyarIn1sidindy 2,682 &uun e :
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v A4 A e oA s ey 400,000
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YoY 200,000
100,000
nnsdsaan fuaAinisdsaanatd 19,715 &ruum lag 0 - =
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A o =l 1
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AM | Jan | Feb | Mar | Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 | 3,436 | 3,240 | 3,254 | 3,865 | 3,214
2560 2,946 | 2,682
Export
2559 2,461 | 2,887 | 2,846 | 2,405 | 2,482 | 2,734 | 2,690 | 2,880 | 3,431 | 3,211 | 3,303 | 2,764
2560 3,170 | 2,429
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IM | Jan | Feb | Mar | Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 31,056 | 26,973 | 27,655 | 28,731 | 30,333 | 29,783 | 29,102 | 30,340 | 29,837 | 26,935 | 27,652 | 32,284
2560 24,480 27,342
Export
2559 16,457 | 15,573 | 23,657 | 14,500 @ 14,609 @ 17,090 @ 14,497 15,053 @ 17,195 | 16,545 | 20,446 15,818
2560 14,535 15,173
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MT | Jan | Feb | Mar | Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 5915 | 5,184 | 5,200 | 5,849 | 5,150 | 6,274 | 6,558 | 5,697 | 5,306 | 4,796 | 6,429 | 5,315
2560 4,165 | 4,601
Export
2559 2,144 | 2,101 | 2,469 | 2,089 | 1,875 | 2,339 | 2,270 | 2,324 | 2,114 | 1,873 | 2,059 | 1,874
2560 1,953 | 2,113
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oMY £} | Research and Technology

Article Title Study of sensing technologies for machine tools

Author Makoto Fujishima, Katsuhiko Ohno, Shizuo Nishikawa, Kimiyuki Nishimura,
Masataka Sakamoto, Kengo Kawai
DMG MORI Co., Ltd., 2-35-16 Meieki Nakamura, Nagoya, Aich 450-0002, Japan

Year 2016

Abstract 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 loT, 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 leamning.

Source http://www.sciencedirect.com/science/article/pii/S1755581716300268
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Private Consumption Indicators

2016 2017
- ———
% YoY 2016 3 |
Ht | @3 | Q1 | o1 | Feb® mar | M g
(96MoM)
1
Non-durable index 21 3.1 20 0.3 -0.7 | -1.7 0.3 0.3
Serni-durable index 17 | 14 | 20 | 20 |00 | o0zl 10 | -10 ]
Durable index -1.2 -2.4 5.6 -4.5 | 11.1 | 17.04 125 11
Service index 72 | 74 | 89 | 51 | 58| 65 ar | ost |
(less) Net tourist spending | 11.0 | 14.2 | 15.2 0.6 37 | -1.8 3.9 3.6
Private Consumption 1
3.3 3.2 4.2 2.8 29 | 45§ 3.0 0.1
Index

Mote: %MoM is calculated from seasonally adjusted
P = Preliminary Data, E = Estimated Data
Source: Bank of Thailand

ISource: Bank of Thailand|

Export Growth

Feb 2017 = 18.4 Bn USD Mar 2017 = 20.8 Bn USD
Ex.Gold = 17.7 Bn USD Ex.Gold = 20.3 Bn USD

llsrlvaté"inve.s.t.;'nen.tmlndlc.;tors

2016
% YoY 2016 1 Mar
H1 | Q3 [ @4 | Q1f | Feb | Mar | 4o
Permitted Construction Area 1
87 | -75 -107 83 -15 6.8 | 1.7 -0.4
(9mma) I
Construction Materials 1
20 | -1.0  -50 09 -33 -4.0 o -6.2 -1.2
Index 1
[ I
Real Imports of Capital
ports of -apita -1.7 | -1.0 -1.9  -28 -1.3 a8l aa -0.4
Goods 1
Real Domestic Machinery 3 1 £ £
46 | 6.0 36 29 51 49 6.2 -3.5
Sales
1
Car Sales for Investrment 32 34 08 -144 111 134 1 116 2.0
1
Private Investment Index 01| 08 -07 -0 -22 -13] 22 -2

Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data
Source: Bank of Thailand

P = Preliminary Data

Import Growth

Mar 2017 = 17.8 Bn USD
Ex.Gold = 17.1 Bn USD

Feb 2017 = 14.4 Bn USD
Ex.Gold = 13.9 Bn USD

:"Data is subject to discrepancy in recording time.

t96MoM calculated from seasonally adjusted data. P = Preliminary data

i Note: Data above are recorded by custom basis, except total export value is recorde;

Il e 2016° 2017
Share Share - —— - ——
oY 016 2016° Mar SeYoY F | 2016 war 1
H1 Q3 o4 5 ) Feb || Mar I 2016 Hi Q3 o ool Feb : Mar .
Agriculture 70 | 63 | 97 |19 | 62 | 207 | 266 [ 201 | a9 Consumer 109 | s8 | a1 | 80 | 71 | 12 | 279 19 e |
Fishery 10 | 152 | 110 | 226 | 162 | 21 | 66 | 66 Lo Ll
Raw material & I 1
Manufacturing 872 | -13 | 43 | 09 | 26 | 59 | 19 j 95 | 03 ] 527 | -T6 | 160 | 47 | 92 | 212 | 222 286 | &7
Intermediate 1
Agro-manufacturing 120 05 03 0.6 19 a3 9.8 BT 24 | 1
Electronics and e Fuel 121 | 209 | 247 | 166 | 117 | 527 | se9 eat | 302 ¢
) ) 160 | 23 | -58 | 12 | 05 | 108 | 110 | 197 | 02 | '
Optical Appliances o/ Raw mat & 1
a06 | 27 | 86 | 05 | 84 | 133 | 134l 184 21
Electrical Appliances 58 | 36 | 13 | &5 | 34 | 96 | 110 § 134 | -10 Interm ex. Fuel 1
Automotive 155 | 30 [ 21 | 57| 19| 26 | a3 053 | 71 Capital %6 | 25 | 57 | 22 | 41 | 72 | 2850 &7 | =54 :
Machinery & Equipment | 89 | 00 | 49 | 22 | 75 | 36 | 34 [ 76 70
v & B Others 98 | 30 | 20 | 06 | 131 | 191 | a5 || 207 | 156 :
Petroleurn Related 107 | -123 | 194 | 120 | 31 | 182 | 99 § 235 | 21 *
5 Totzl (BOP Basis) 1000 [ 47 113 | -24 | 67 | 159 | 134 224 | 119 ]
Total (BOP Basis) 1000| 00 | 20 | 04 | 36 | 66 | 07 D108 | w0s i
Ex Gold A6 | 47 | 01 | 31 | 90 84 f 121 02 Ex Gold 43 | 106 15 | 65 | 129 | 1140 214 04 g
L _N N N N
Ex Gold & "
o1 | 26 | 16 | 31 | 80 a2 Dos | ool %MoM calculated from seasonally adjusted data
Petroleumn Related P = Preliminary data
————

Note: Data above are recorded by custom basis, except total import
wvalue is recorded by BOP basis.

[Source:

Source: Compiled from Customs Department’s data

Manufacturing Production Index (MPI)

Note: Farm income does not include government subsidies and transfers.
%MoM is calculated from seasonally adjusted data by BOT

Source: Office of Agricultural Economics and calculated by BOT

by BOP basis. Custom basis considers recording passing through Customs while 2016 2017
Weight | = e e e
BOP basis considers changes in ownership between R and NR. (36YOY) 2016
Mar®  mar” |
) X 2011 H1 Q3 @ | a1 Feb | mar
Source: Compiled from Customs Department’s d Conds | Buamest
Food & Beverages 19.3 20 19 24 21 15 22 |10 02 03|
Morminal Farm Income Automotives 169 04 | 53 | 46 a2 61 82 ] 95 -9 -1
- Vehicle 10.2 19 | 66 -6 34 -60 -82 Q-1 15 -1 |
2016 2017 Engine 66 | 28 | 27 12 58 | -6a 04 o7 I
Rubbers & Plastics 10.6 0.6 4.5 -3.8 -28 -2.T7 00 3.0 I
(%eoY) 2015 | 2016 " IC & Semiconductors 8.0 61 | 25 | 12 121 | 145 01 32
H1 Q3 | 04| U1 Feb= Mar I Textiles & Apparels 59 70 | B8 | 64 41 | 41 i 0o 05 y
T I Chemicals 58 02 |01 | 01 10 | 04 L1 19 | 01 -22 |
Norinal farm Cement & C cti ! ; -1, } 06 06 f 0. !
: , 4100 | 13 | -7.2 [ 114 | 60 | 201 | 2230 299 I sment&Constuction | 50| 03 | 42 | 22 15 | 06 06 |07 00 14|
incormne 1 1 Electrical Appliances 44 149 146 248 63 29 59 Q20 01 20 |
1 Petroleum 33 24 01 37 6t | 02 92074 03 14sl
Agricultural 1 i |
8 P -4.4 | -2.2 | -6.9 | -0.1 24 T.1 850 201 | HDD 1.2 76 | -160 13 12 100 31 D327 o2 90 |
production | { . . . . 1
I : Others 19.7 13 -0.5 0.9 55 2.9 3.6 I 3.4 0.6 0.8
1 Pl | | [ - [ -
Agricultural price 59 | 36 | 03 [ 115] 3.5 | 121 [ 127) 8.1 || 000 | 16 | 19 109 16 |01 -l 05105 107 g
MPI sa %A from last
L__ > 1000 - - 08 12 | -.0 06 | o7 o7 |
per PR R —

" = Seasonally adjusted by BOT
ISource: Bank of Thailand]: :

P = Preliminary data

Source: Office of Industrial Economics
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MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946 | 40,813
2560 31,591 | 34,625 | 37,331
Export
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629 | 25,808 | 20,456
2560 19,658 | 19,715 | 23,639
Tufauiuian U 2560 N0zgRaIMNITNATEIANINATBY yaA1A1siE1-dvaaniaiavinsna
- . 2 o o " (faruun), %Yoy
eyarinisdninau lnanisiidin asnasasenas 7.8
| B Import & Export
A = o A 1 v o Y %
WeleuAULAuAa Ui Lazeeasaseas 3.7 YoY ANy —_—
. .y 4 A eoa 9 500,000 — -6.0%  -0.5%
N1749R8N VENLALFAEAT 19.9 WaE LA UIADUNaUNTN 450,000
400,000
WAVARMSaLAY 18.4 YoY 350,000
300,000
250,000
, 200,000
o i3 = 1 o v el b4
15U AyaAIN1sddnesn 37,331 auum Ineuuan e
WATaeANINANTRNEAsHyaAIN1ddu 3,355 Aruum e ; i
o U P = o A ' [ o 2557 2558 2559 2559 (Jan- 2560 (Jan-
YNYFFREAT 25.1 WaNELALLAIUAUNTIN LazueNesf . i
3088z 7.1 YOY HIUNNIALATINANIAAAIUNITNEYAAINTS
o o/ { o \ H i o -
iy 28,573 F1uun wsnssasesas 4.5 Haeuiy ’4““""’1&'1‘:;:1“)““““1““
Wwauneauuii uarsanafafeaas 3.3 Yoy lusnehvnan | qo0 000
wisasilanadyaainisundnu 5,403 &uum agnesn | 500,000
Saaay 17.4 Wasuiupeuneuntin uazasnafmisasay | 0%
300,000
3.9 YoY 200,000
100,000
L y \ . H B
N1989Ran AyaAInN17d9eanagn 23,639 a1uun tag
A . 4 - Y . 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
UNIALATOIANINANITINEATHYAAIN94988NLTY 3,641 Mar) Mar)
AU 28EF%a8a 49.9 HAMEUR AR UARUNTN LAY EASa9dnsnanITnAs  miATasdinsana wnssy M iasasiiana
WEFIFAELAT 27.9 YOY HIUUNIALATENANIYAAIMNTIHE . e,

. . o e yaAlA1sAvaanLAIavINIAa
yafn1sdgeantiy 17,481 Auunn ae1afdsesas 15.2 (Fuun)
WaWsuiuheunewuti uinafisasay 26.1 YoY Tuaay 300,000
y 4 e oL , Y 250,000
AnnanLATaaNanaiyarIn1sasaaniiy 2,517 &1uuan 200,000
weneFasesaz 19.1 WalNaUiLIAAUNaUNTN LAz TENesa 150,000
%0818z 1.9 YoY 100,000

50,000 . .
R a o 0
AANISAN LAsasdnInazed e luineull a1nnan1sAagh 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
M M
13,691 &1ULMN ) =
.Lﬂéaﬂﬁ‘ﬂiﬂﬂﬂjﬂﬂ'ﬂ'ﬂi .Lﬂ?aﬂﬁniaﬂﬂj‘ﬂﬂiim ] m%'aaﬁana

duasaas1vaziaatnuiauianidulsa MIU :

http:/ /miu.isit.or.th/miux/
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AM Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 | 3,436 | 3,240 | 3,254 | 3,865 | 3,214
2560 2,946 | 2,682 | 3,355
Export
2559 2,461 | 2,887 | 2,846 | 2,405 | 2,482 | 2,734 | 2,690 | 2,880 | 3,431 | 3,211 | 3,303 | 2,764
2560 3,170 | 2,429 | 3,641
NAATNITATLATRIANTNANITLNEAS LULADY yaAIA1IsLE-dvaantATavdnTNaNISIARAS
. - (f1uun), %Yoy
NuAx 1 2560
B Import [ Export
T B o - 40,000 0.3% 0.2% peit A
N151ULD7 LATEIANINANITNEATHYAAINNT1E N 35,000 223.0%
vlu 3,355 §1unn 2eneFisesas 25.1 Waauiy 30,000
A 1 v o v a % dl Zs’wo
WANABUNTIN WazTeasasatas 7.1 YoY laaduAnn 20,000
fyarintstdingegnliiun iasestingeinem uas 15,000
! = o ' oy P v 10,000
dautlszney mlyarinstindnegi 1,923 A1uun 5,000
0 .
. 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
NI989RanN WIRIANINANIINHATHYAAIN194908N M) M
i 3,641 §1UUm 2en8Fisesa 49.9 Waauiy L
4 vy I UAAINTTUILZILATAIINATAANITIA AT
Wwaunaunii Lazaanasaseaas 27.9 Yoy tnadudn > (G
da s oA« 4
yafIn sdeeangaqntiun trTe i uiien was |,
dovilsznay Tedlyarnisdeeanagi 1,356 &1uum 250
3,400
13 - o P g 3,200
nan1sA wsasdansnanisineasednaluneull | Soy
AANIIANUAADET 286 E1uL .
2,400
2,200
2,000
Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
=—@=—=7556 ==@==2557 == 2558 =—=@=72559 2560
IaAINSRIAANLATAVANTNANISLAEAS
(Fuun)
4,000
3,500
3,000
/.-
2,500
2,000
1,500
1,000
Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

—8—2556 -—@=—2557 -—@—2558 -—@—2559 2560
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IM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 31,056 26,973 | 27,655 | 28,731 30,333 | 29,783 | 29,102 30,340 | 29,837 | 26,935 | 27,652 | 32,284
2560 24,480 27,342 | 28,573
Export
2559 16,457 15,573 23,657 | 14,500 14,609 17,090 14,497 15053 17,195 16,545 20,446 15,818
2560 14,535 15,173 17,481
HAAINISAILATRIANTARRINNTIN LULARY yad1n1stdn-dvaania3avinsnaaadiunssy
- - e (fuun), %Yoy
NuAN 1 2560
E Import £l Export
. 400,000 . .
N15UILGN LATE9ANIRAIUNITNHYAAIN13TN LN — =
28,573 A1ULM TBNLAFREAY 4.5 NalfauiuLAey b
ABUNTN Wazasnsfa%esas 3.3 YoY lagAuAna 200,000
yarnisuingegaliun tAsasguan/snan uay 0000
douilsznay (LAsesanslilugmainnssuialil) Gedl
| o o \al o 0 pa—
HAAINITULLIDLN 3,066 41U 2556 2557 2558 2559 2559(Jan- 2560 (Jan-
Apr) Apr)
N5898aN LATENANIGAAINNIIHIYAAINITEI8N . .
Y vy d oA YAaAINI5UIL2NLASasINTNRAARIINTTU
W 17,481 A1uuny Tenasasanas 15.2 Wameuiy (&)
waunaunti winasasesas 26.1 Yoy Tne@uAni | 54000
YAAIN19d90aNgga lALN LATAIUAN/SARN WAY | 35000
danutsznay (esasanslilugnaivnssuiall) 8 | 0000
yaAINNIdeaanetli 9,078 &1uum 28,000
26,000 %
v dl o A dy
AANI9AN LATaddAnsgRatunssntedinealufeanll | 240
% ldl %
IAAANITABELN 11,091 ANULN 22,000
Jan  Feb Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec
e )550 o= )557 el )558 e 2559 2560
yaAnsavaantAiavinsnaanaInunIsu
(fuum)
26,000
24,000
22,000
20,000
18,000
16,000 {
14,000 Z
12,000
10,000
8,000
6,000
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

=@=)556 ==@=2557 =@=72558 ==@=2559 2560
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MT | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 5915 | 5184 | 5200 | 5849 | 5150 | 6,274 | 6,558 | 5,697 | 5306 | 4,796 | 6,429 | 5,315
2560 4,165 | 4,601 | 5,403
Export
2559 2,144 | 2,101 | 2,469 | 2,089 | 1,875 | 2,339 | 2,270 | 2,324 | 2,114 | 1,873 | 2,059 | 1,874
2560 1,953 | 2,113 | 2,517
' [ = = = = . . . . a o
&I@ﬂ"lﬂ"l?ﬂ’]Lﬂ?ﬂﬁ&l’ﬂﬂ@dlulﬂ’ﬂuuu']ﬂu Haarnlsuitan-avaantasaviana
o (druun), %Yoy
=
ﬂ 2560 B Import Export
. 120,000
) L Gl A = g o ¥ ¥
n15uaLn Lrresianaiyarinisindingu 5,403 Anu 100,000
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Article Title
Author

Year

Abstract

Source

GO' MACHINERY
INTELLIGENCE UNIT

A shrinkage cavity prediction model for gravity castings based onpressure distribution: A

| Research and Technology

casting steel case

Yun Ling, Jianxin Zhou, Hai Nan, Yajun Yin, Xu Shen

2017

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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Fig. The evolution of isolated liquid areas in gravity casting processes.
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Private Investment Indicators

Private Consumption Indicators

2016
2016 2017
—— % YoY 2016 i
% YoY 2016 1 H1 Q3 | Q4 a1 Mar 1
HL | Q3 | Q4 | Q1 | Marg Apr
1 Permitted Construction Area
87| 75 |-107| 93 | 70 | 62
Non-durable indes 21| 31 | 20 | 03 |08 | o030 09| oo ! (8rmma)
| . N
Semi-durable index 17 | 14 | 20 | 20 |03 | 264 20 | 13 Construction Materfals 50| 10| 50| 00| 25 | a1l 75| o7 :
Index
Durable index 12 | 24 | 56 | -a5 | 111 1250 119 | 23 !
: 1 Real Imports of Capital | "
Service index 73 | 74 | 80 | 52 | 52 | 4.0y &5 10| Goods 17110 | 19| 28| 13 | 44 ) 35| 06
y . I
{less) Net tourist spending | 1.0 | 142 | 152 | 06 | 37 | 390 102 | a1 H Real Domestic Machinery i I
- - * 46 | 60 | 36 | 29 | 03 | BB § 46 03 |
Private Consumnption 1 1 Sales 1
e 34 | 32 | az | 28 | 26 | 28 - 36 | 03
S - Car Sales for Investment 32| 34 | 08 |44 111 | 116 128 | 14 |
Private Investment Index 01| 08 | 07| 11| 07 | 07§ 02| 01 |
Mote: %MoM is calculated from seasonally adjusted ] ) .
P = Preliminary Data, E = Estimated Data Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data
ISource: Bank of Thailand| Source: Bank of Thailand

Source: Bank of Thailand P = Preliminary Data

Export Growth Import Growth

Mar 2017 = 20.8 Bn USD Apr 2017 = 16.5 Bn USD
p Mar 2017 = 17.8 Bn USD Apr 2017 = 15.1 Bn USD
Ex.Gold = 20.3 Bn USD Ex.Gold = 16.2 Bn USD ExGotd] = 371 B UISD Ex Bt = 78,7 Bes UISD
2016" 207"
share 2016" 2017°
Yoy - | 2016° | Apr - Share | & ————_—
2016 HL | Q3 | @4 | Q1 | Mar | Apr o 2016° Apr
H1 3 Qd a1 Mar
| I A5 (eamonn)
Agriculture 10 -63 27 | -11% 6.2 207 | 241 I 155 -33 I
Consumer 10.9 58 4.1 8.0 71 iz 19 0.9 0.4
Fishery 10 152 110 | 226 16.2 21 6.6 28 i3
Manufacturing B72 | 13 | 43 | 09 | 26 | 59 | 95 g0 | 29 Rawe material & 527 | 76 | 460| a7 | 92 | 212 | 208 § 165 | -60
- Intermediate
Agro-manufacturing 120 05 03 0.6 19 a3 aT 11.9 17 I
Electronics and I I v Fuel 121 | -20.9 | -34.7 | -16.6 | 117 | 527 | 68.1 || 34.4 -21.0
16.0 -23 -5.8 12 0.5 108 19.7 I 39 -58 I
Optical Appliances v Rawe mat &
406 | =27 -8.6 -0.5 8.4 133 | 184 B 118 0.2
Electrical Appliances 5.8 346 1.3 8.5 34 2.6 134 -15 -3.0 Interm ex. Fuel -
Automotive 155 | 30 | 21 | 57 | 19 | 26 | 53 |11 | 1 | Capital 266 | 25| 57| 22 | 11| 72 | 87 Niz1 | -ap
Machinery & Equipment 8.9 -0.0 4.9 22 75 3.6 T.6 3.6 -10.6
Others 9.8 3.0 -20 0.6 131 | 191 | 207 | 137 -15.0
Petroleum Related 107 | -123 | -19.4 | -12.0 31 182 | 235 151 -23
Total (BOP Basis) 1000 | 47 | -113 | -24 6.7 15% | 224 [ 101 -79
Total (BOP Basis) 1000 ( 00 -20 0.4 36 6.6 108 I 59 -4.7 I
Ex. Gold - -16 -4.7 -0.1 3.1 9.0 12.1 55 =13 Ex. Gold = 43 | -106 | -15 6.5 129 | 214 8.8 -6.1
e
Ex. Gold & i
_ 01 | 26 16 31 80 | 108 [ a3 a5 | %MoM calculated from seasonally adjusted data
Petroleum Related P = Preliminary data
—— -

Note: Data above are recorded by custom basis, except total import
wvalue is recorded by BOP basis.

[Source: Bank of Thailand|

:"Data is subject to discrepancy in recording time. Source: Compiled from Customs Department's data

t96MoM calculated from seasonally adjusted data. P = Preliminary data
i Note: Data above are recorded by custom basis, except total export value is recorde; Manufacturing Production Index (MPI)
by BOP basis. Custorn basis considers recording passing through Custorns while e oot
. ! . . Weight L
BOP basis considers changes in ownership between R and NR. e ighi o wor | 20 | :
Source: Compiled from Customs Department’s da i EOREN Ul O RSN Rees e et
_ Food & Beverages 193 20 19 24 21 1.7 17 03 | 01 za |
Nominal Farm Income Automotives 169 04 | 53 | a6 | <2 | -0 | w1 ] w0 | as | a7 |
- Vehicle 10.2 19 | 66 | 46 | 34 | 57 | 059121 | 14 | s0
2016 2017 - Bngine 6.6 -2.8 27 -11.2 -5.8 6.4 6.3 -23 01 1.2
Rubbers & Plastics 106 0.6 45 | 38 | 28 | 24 | o8 o7 | 01 | 12
(%YDY} 2016 I IC & Semiconductons 8.0 61 25 T2 121 145 15 103 0B 26
H1 Q3 Q4 Q1 | Mar § Apr | Textiles & Apparels 53 o | 88 | 64 | w01 | a6 | oa | 56 | w2 | 26
Chemicals 58 0.2 -01 o1 -1.0 0.5 -1.6 4.1 02 0.3
Nominal farm | i1 | cement & Constuction 5.0 03 | 12 | 22 | 15 | 09 | 46 ¥ 34 | 01 | oa
. P 14 | -7.1 | 11.5| 61 | 19.7 | 29.2 ] 30.9 3 HE -
Income Electrical appliances 4.4 14.9 14.6 248 6.3 ) 22 0.3 0.0 0.3
Agricultural I H Petroleum 3.3 24 -1 3T 61 | -0z 7.4 0.6 o0 | wa ]
- -21 | 68| 0.0 | 24 | 6.7 | 1954 274 ) 12 76 | 160 | 13 | 12 |00 [ 327 ) a8 | oo | ws |
production | HE H
Others 19.7 1.3 -0.5 0e 5.5 33 45 -3.1 0.6 -57 H
. . MPI 1000 | 16 19 | 09 [ 16 | 03 | oo g 47 | a7 -
Agricultural price 36 | 03 |115| 36 | 121 81 | 28 |
| MP sa %6A from Last H
100.0 - - 06 | 14 | o7 | 12 ¥ o8 - a8 | :
— period H
Note: Farm income does not include government subsidies and transfers. — — —

P = Preliminary data H
= Seasonally adjusted by BOT "
Source: Office of Industrial Economics ‘Soul’cel Bank of Tha|lar1d\

%MoM is calculated from seasonally adjusted data by BOT
Source: Office of Agricultural Economics and calculated by BOT ‘Source: Bank of Thailand‘
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MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug | Sep | Oct Nov Dec
Import
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946 | 40,813
2560 31,591 | 34,625 | 37,331 | 32,943
Export
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 [ 22,739 | 21,629 | 25,808 | 20,456
2560 19,658 | 19,715 | 23,639 | 17,751
Tuihauinsan 1 2560 N19raAAINNITNLATEIANING yad1n1stLE-dvaaniaiasinsna
- . . o o " (faruun), %Yoy
we9lneiyarinisinanas Tnanisindin nadaesay 11.8
4 o A , " “ s o B Import & Export
WaauiuAeunauniin Lasuamiseaas 12.4 Yoy #1u Lo
. o 3 A A o 500,000 - -6.0% -0.5%
N174988N YARMTRLAY 24.9 WaleuiLIRaUNauntil LA 450,000
400,000
NARSALAY 6.5 YOY 350,000
300,000
250,000
, 200,000 -8.2%
o i3 = 1 o v 1 b4 150000
n1sudn Ayarinisindinagi 32,943 druum Tnaunon 1000
WPIEeANINANTRNEAIHyaAIN1dTu 2,644 Fruum R 2! 4
R A = o A ' [ o v 2557 2558 2559 2559 (Jan- 2560 (Jan-
naaseEas 21.2 e WauiLAeunauniin Lasuama5es e o
az 12.8 YOY H1unuanLATedansgnanunssuilyadinng
o s { o/ \ i i~ o -
Wdinflu 25,570 &1uunn uasasesas 10.5 Newauiu ’4“""'""5(“;_:’:;';":4?""“"“
waunaunii uazuafasesaz 11.0 Yoy Tuaneiiumen | 00000
wisnadanaiyarinistdingu 4,729 &uu v uasdagas | 500,000
Az 12.5 Walguiuneunauniin uazuaisesay 19.2 | 090
300,000
Yoy 200,000
100,000 . .
] a 1 ] Idl % 0
n1s§9aan Nuar N sdaeanedd 17,751 &1uuin Ine
A . o - o | 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
UNIALATAIANINANITNHATHYAAINTEI0NLTY 2,252 Apr) Apr)
ANULUIN UAFISRLAZ 38.2 LA ELSULARUAAUATI LAY ELASagdnsnanIsinEns  miATasdnsanaunssy  mimAsasiiana
oy % = o ~
UARDTYAT 6.4 YOY HIUNNIALATEIANIGAAINNITNH )
, ) " " A yanIN1sAvaantasavinsna
yarn1saseaniilu 13,516 AU uasaTanay 22.7 1o (Fuuamn)
WauduReunauntin uazunfaseaas 6.8 Yoy luaued 300,000
4 A A . y 250,000
uNoALATaINaNaNYaAIN19d9aanLlu 1,983 AU 1A
\ 200,000
Faesar 21.1 Wedisuiuneuiewntin uazuasa3easy | oo 000
5.1 YoY 100,000
50,000 l .
% = o »L sL 4 & o Py 0 o o o o o o
AANISAN LAsasdnInazed e luineull a1nnan1sAagh 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
15,192 §1ULN Apr)— Apr)
o o ) ar =) a
H1ATaIaNsNANITINE AT .Lﬂia\‘]ﬂﬂiamﬁﬁﬁﬂiiﬂl H p5a9iana

duasaas1vaziaatnuiauianidulsa MIU :
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AM Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 | 3,436 | 3,240 | 3,254 | 3,865 | 3,214
2560 2,946 | 2,682 | 3,355 | 2,644
Export
2559 2,461 | 2,887 | 2,846 | 2,405 | 2,482 | 2,734 | 2,690 | 2,880 | 3,431 | 3,211 | 3,303 | 2,764
2560 3,170 | 2,429 | 3,641 @ 2,252
NAAINITAILATRIANTNANITINEAT LULADY yadin1sida-dvaaniafasinsnanisinuas
“ - (8ruun), %Yoy
LYW 1 2560
B Import [ Export
: 40,000 4.7%
o w A o = ! o o ~13.0%
N191L27 LATEIANINANITNEATHYAAINITULEN 35,000 30
v 2,644 &1uum wafaaaas 21.2 Walauiu 30,000
A 1 v o Vv a % ﬂdld 25'000
AUNaUNIN LazuAFasatas 12.8 YoY TaadumA1ni 20,000
' ° ' J o o -3.5%
yarnisindngagaliun iasesingeinmn uas 12000 S2%
' = o ] o g P 1% 10,000
dulszney TelyaA1N1TUNINeEN 1,671 a1ULN 5,000
X 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
NI989RanN WIRIANINANIINHATHYAAIN194908N ap) Apr)
v 2,252 &1uum wafaeaas 38.2 Walhauiu L
a . s = o da UAAINTUILLILATRVANTARNTLARAS
LAAUNAUNTN LASVARITREAY 6.4 YOY Taa@UA1NN B ()
yaAIn1sdeeangIqn  tHun  wnsneed war |, o0
douilsznay Teflyarnisdseanagi 985 A1uum 250
3,400
v - o = a‘” 3,200
nan1sA wsasdansnanisineasednaluneull | Soy
AANNTANTNARABET 393 ANULM o .
2,400
2,200
2,000
Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
=—@=—=7556 ==@==2557 == 2558 =—=@=72559 2560
IaAINSRIAANLATAVANTNANISLAEAS
(Fuun)
4,000
3,500
3,000 .
2,500 ~,
2,000
1,500
1,000
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IM | Jan | Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 31,056 | 26,973 | 27,655 | 28,731 | 30,333 | 29,783 = 29,102 ' 30,340 29,837 26,935 27,652 32,284
2560 24,480 27,342 | 28,573 | 25,570
Export
2559 16,457 = 15,573 | 23,657 14,500 14,609 17,090 14,497 15,053 17,195 16,545 20,446 15,818
2560 14,535 15,173 17,481 13,516
HAAINISAILATRIANTARRINNTIN LULARY yad1n1stdn-dvaania3avinsnaaadiunssy
o - e (fuun), %Yoy
LNE2U 2560
E Import £l Export
. 400,000 5 .
N15UILGN LATE9ANIRAIUNITNHYAAIN13TN LN — =
25,570 R1UUN UARATREAY 10.5 Hawiauiuneu 300,000
AU WATUAGITRHAT 11.0 YoY IA8@uANH 200,000
yarn1sudingegaliun tesaeiviulewu uay 0000
douilsznay (LAsesanslilugmainnssuialil) Gedl
' o o \a 1% 0 ==
HAAINITULLIDBYN 3,504 QUL 2556 2557 2558 2559 2559(Jan- 2560 (Jan-
Apr) Apr)
N5898aN LATENANIGAAINNIIHIYAAINITEI8N .
w11 13,516 81U UAsaTREAT 22.7 Waisuny HaAMINLUINATAIINTNRAAFIUNATI
- . . " o e An (8ruum)
MAUADUUNN WATUARLSREAY 6.8 YOY latiduANH St o0
yaAnsdveangegalaun iiresquan/dnan uaz | o
doutlsznay (ihresdnsldlugpaiunssaiald) 8 |
g ol Y '
1AAIN38988NBEN 2,201 A1ULN 28,000 |
. 3 26,000 %
v A o A a
AANI9AN wAsaddnsgRaunssntedinelwfenld |,
o . '
IARANITABEN 12,054 ANULN 22,000
Jan  Feb Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec
e )550 o= )557 el )558 e 2559 2560
yaAnsavaantAiavinsnaanaInunIsu
(fuum)
26,000
24,000
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20,000
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10,000
8,000
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Jan

MT Jan Feb | Mar Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 5,915 | 5,184 | 5200 | 5,849 | 5150 | 6,274 | 6,558 | 5,697 | 5,306 | 4,796 | 6,429 | 5,315
2560 4,165 | 4,601 | 5,403 | 4,729
Export
2559 2,144 | 2,101 | 2,469 | 2,089 | 1,875 | 2,339 | 2,270 | 2,324 | 2,114 | 1,873 | 2,059 | 1,874
2560 1,953 | 2,113 | 2,517 | 1,983
' [ = a a . B » : o o
HAAINITALATAINANA L ADULN B yaninlsindn-avaaniasasdana
o (druun), %Yoy
=
ﬂ 2560 B Import B Export
. 120,000
o L A A = 1 o ¥ ¥
n1suaLn Lrresilanaiyarinisindingu 4,729 A1u 100,000
U UAFIsRLaY 12.5 Watuiupeunauiti wazun 80,000
Aasatay 19.2 Yoy Taa@udniiyadinisiiiingegn 60,000
¥ oA ' ¥ a K = 40,000
18un NANTALULLNABWNT Ty 819 LATNANaFN T
' o o P ¥ 20,000
YAANITUNINDEYN 1,397 A1ULN 5
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1 A A = 1 ] %
n1589aanN WATadNanaiyaAInIsdseanidu 1,983 A1u
o A o o A | % \
U VARTRLAY 21.1 Weununauieun uazva yarnnsinesaciiana
Aa3euar 5.1 Yoy Ilaa@udindyarinisdiaangagn (@)
[ oA ' ¥ a & 11,000
1&un NANALLLLTABLAY Taus 819 Laznaamn @9l *
] P o 10,000
YAANNTAIBBNDEN 429 A1ULN
9,000
8,000
¥ dl A A dy % ]
ANNITAN Azasianavadnelunani 11ARAANITANDEY 7,000
s ¥ 6,000
7 2,746 811UN '
o0 \_‘-M\\A
4,000
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
el ) 556 =i )557 2558 ==l==7559 2560
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3,000
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Article Title
Author

Year

Abstract

Source

oMY £} | Research and Technology

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/S17555817150004 37
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Fig. Multi-axis finishing parameter study
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Private Investment Indicators

Private Consumption Indicators

2016 2017
2016 2017  —
i % YoY 2016 1
g Hi | 03 | 04 | 01 | Apry May”
% YoY 2016 1 .| may'l 1
H1 Q3 Q4 Q1 Aprl May 1
(%Muwl Permitted Construction 1
AT | 15| 07| 93 | 70 | 334 39
Non-durable index 21 | 31 | 20 | 03 | 08| -121 23 0.5: Area (9mma)
I : ;
Semi-durable index 23 | 17 | 29 | 29 |02 |-2T| 18 1 Construction Materials 20 | 10 | 50 | 09 | 25 | 751 -108
Index
Durable index 12| 24 | 56 | a5 | 111 ] 1190 37 I :
| Real Imports of Capital -
Service index 73 | 75 | 91 | 53 | 50| 59 7.5 1 Goods 18| -0 21 28 ) A3 ) 35 ] 149
| |
(less) Net tourist spending | 11.0 | 14.2 15.2 0.6 3.7 10.2I 7.9 1 Real Domestic Machinery 1 .
a6 | 60 | 36 | 29 | 01 | 100, 5.2
Private Consumption | sales 1
34| 32 | 42 | 29 |25 19 24
Index Car Sales for Investment 32 | 34 | -08 | -144 | 111 | 128] 05
Private Investment Index -0.1 0.8 -0.8 -1.1 -0.9 -0.4 -0.5 -0.2 I
R iy

Mote: %MoM is calculated from seasonally adjusted
P = Preliminary Data, E = Estimated Data
Source: Bank of Thailand

Note: %aMoM is calculated from seasonally adjusted, 3-month moving average data
Source: Bank of Thailand

ISource:

P = Preliminary Data

Export Growth ¥ Import Growth

Apr 2017 = 16.5 Bn USD May 2017 = 19.8 Bn USD : :
Apr 2017 = 15.1 Bn USD May 2017 = 17.6 Bn USD
Ex.Gold = 16.2 Bn USD Ex.Gold = 19.6 Bn USD : ExGold = 14.7 Bn USD Ex.Gold — 16.9 Bn USD
2016° 2T - — H
. F
- Share P | [ E 2 1i———-
oY r | 2016 May Share P
2016 H1 Q3 Q4 Q1 Apr || May m"""""l i Yo 016" 2016 May
’ i H1 Q3 Q4 Q1 | Apr g May (9 0l
Agriculture 7.0 | 62 |95 [-11.9 | &1 | 20.5 | 153 I21.2 -2.1
Consumer 109 | 60 | 43 | 80 | 72 | 08 | 07 J170| 58
Fishery 10 | 151 | 106 | 227 | 163 | 21 28 g 107 8.9

Manufacturing 872 | -12 |-a1 | 08 | 26 | 59 | 66 166 | 6a [ i |Fowmatenals s25 | 80 |-161| -5.6 | 86 | 213 | 165|196 | 52
Intermediate

Agro-manufacturing 120 1.0 0.4 0.6 24 7.4 11.4 I 136 -0.5 I
Electromics and o Fuel 118 |226|-350|-201| 85 | 528 | 344l 185 | 185
i ) 160 | 23 |58 | 1.2 | 05 | 108 | 38 J248 | 113 |
Optical Appliances ofin Raw mat &
407 | -26 | 8.7 | -05 | 86 | 133 | 11.7 8 200 11
Electrical Appliances 58 35 13 85 33 a5 -13 | 63 -0.6 H Interm ex. Fuel
Automaotive 155 | 32 3.0 4.9 19 26 | 1.2 1 8.1 124 1:: Capital 267 | -26 | 5.7 20 | 1.1 | 7.2 | 1210176 -0.2
Machinery & Equipment | 89 | -03 | -52 | 25 6.8 42 | 38 §g205| 104 Others 99 | 30 | 20| 06 | 131 191 | 1370 146 | 243
Petroleum Related 106 | -125 | -19.7 [ -123 | 3.0 188 | 156 | 229 53 |
Total (BOP Basis) 1000 -51 (-113| -3.2 [ 6.1 159 | 101 § 182 8.4
Total (BOP Basis) 100.0( 01 -19 0.3 4.0 68 5.6 10.6 55
Ex Gold - | 16|47 0335 02|52 f1a1] 6a i B Gold = || <30 ||<000)| <39 || 88 || TED)|| G W || T8l
Ex. Gold & | | %MoM calculated from seasonally adjusted data
= 00 (-25| 14 | 35 8.1 39 [13.0 | 6.6

Petroleum Related i - - ] P = Preliminary data
A R Note: Data above are recorded by custom basis, except total import

wvalue is recorded by BOP basis.

[Source: Bank of Thailand|

:"Data is subject to discrepancy in recording time. Source: Compiled from Customs Department's data
t96MoM calculated from seasonally adjusted data. P = Preliminary data H
i Note: Data above are recorded by custom basis, except total export value is recordey Manufacturing Production Index (MPI)
by BOP basis. Custorn basis considers recording passing through Custorns while
. 2016 2017
BOP basis considers changes in ownership between R and NR. Weight e
(YY) oy | 216 May" | May" )
ource: Complu!?_d from_E}lstomg_l?_cpartr?_z_:pt sd Hos e ) o B e :
N . L F | : | Food & Beverages 19.3 2.0 1.9 24 2.1 1.7 2.9 0.6 -0.8 IE
omina arm income Automotives 169 | 04 | 53 | 46 | -42 | 60 12 | 02 3.3
- Wehicle 10.2 19 | 66 | -1.6 | 34 | 57 20 | 03 4.6
2016 2017 - Engine 6.6 28 | 27 |-11.2| 58 | 64 0.5 | 00 0.5
(%YoY) 2016 Rubbers & Plastics 10.6 06 | 45 | 38 | -28 | -24 5.8 0.5 2.1
] IC & Semiconductors 8.0 61 | 25 | 72 | 121 | 145 92 | 07 24 |
H1 Q3 | 04 01 | Apr gy May : H
| Textiles & Apparels 5.9 70 | 88 | 64 | 41 | 36 58 | 02 R H
Nominal £ i | Chemicals 58 02 | 01 | 01 | -10 | 05 00 | 00 or I
ominal farm HH H
income” 13 | -7.3 [ 110 | 6.2 | 19.7 | 30.7 ] 3.8 : * | Cement & Construction 5.0 03 | -12 | 22 | 15 | -09 -70 | -0.3 -6.8
Electrical Appliances 4.4 14.9 | 146 | 24.8 6.3 -2.8 -1.3 -0.1 0.7
Agricultural HH
S| duction® 22| -69 | 04| 25 68 | 2720 69 | H Petroleum 33 24 | -01 3.7 6.1 -0.2 7.1 0.3 3.8
production H 12 | 76 |-160 13 | 12 | 100 67 | 00 | -16
cultural ori . | 19.7 13 | 05 | 09 | 55 | 33 4.2 | 08 0.9
Agricultural price 3.6 -03 | 115 36 [ 122 | 27 ) -28 i : T 0 0 - N .~ 2 0 B H
— T ] H H
MPI 52 %A from last period | 1000 | - - | 06| 14 | 09 03 | - o3 N
Note: Farm income does not include government subsidies and transfers. .

P = Preliminary data H
= Seasonally adjusted by BOT <
Source: Office of Industrial Economics \Sc)urce: Bank of Thalland‘

%MoM is calculated from seasonally adjusted data by BOT
Source: Office of Agricultural Economics and calculated by BOT ‘Source: Bank of Thailand‘
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MIU | Jan | Feb | Mar Apr May | Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 40,090 | 34,920 | 35,986 | 37,613 | 37,963 | 39,069 | 38,518 | 39,473 | 38,382 | 34,986 | 37,946 | 40,813
2560 31,591 | 34,625 | 37,331 | 32,943 | 43,088
Export
2559 21,062 | 20,561 | 28,973 | 18,995 | 18,967 | 22,163 | 19,457 | 20,257 | 22,739 | 21,629 | 25,808 | 20,456
2560 19,658 | 19,715 | 23,639 | 17,751 | 23,484
°lmﬁaqu1smﬂu 1l 2560 NICYAAUNTTN LATRIANING yad1n1sitd1-dvaantadavinsna

~ . Y o & o w . o (faruun), %Yoy
ﬂ@ﬂlWﬂNHQﬂWﬂW?ﬂWLWNﬂu Iﬁﬂﬂ’]ﬁ‘uqﬂlq UM ITAERNS
A~ o , o oo @ Import & Export
30.8 IHAMYUNLLAAUNDUNUT LATUHNURAITRLAS 13.5 YOY

1.7%

o \ o o P e , 500,000 -6.0% -0.5%
ANUN194908N VENEARFREAY 32.3 WaLLALARUAaU 450,000
400,000
PN BazYAYTREaY 23.8 YoY 350,000
300,000
250,000 -3.7%
| 200,000
o i3 = 1 o v el v 150 000
nsuILn Hyarinistiidnegn 43,088 Auuan Inevnan 100
WATEeANINANIRINEAIHLAaAIN1TE T 3,026 Aruum R i
o v - = o A ' [ o 2557 2558 2559 2559 (Jan- 2560 (Jan-
YENEFFRUAT 14.4 WNANLUALMAUADUNTN WAZUENEIFY e
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1 | ° o -l ar
Pdndu 33,734 811U venafasesas 31.9 Naweuiy ’4“""'"“(";_'":;';"':4?""“5"“

2 ] > o v A
wawureunti wazaenefafesas 11.2 Yoy luaneiivuan | s00000
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{ o ' o 400,000
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0
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y . 2556 2557 2558 2559 2559 (Jan- 2560 (Jan-
VN'J@Lﬂ?@\?@ﬂﬁ\n@nqﬁiﬂﬁmﬁ‘“ﬂ@ﬂqﬂquQ@'ﬂﬂLﬂu 3,007 May) May)
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AM | Jan | Feb | Mar | Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 3,119 | 2,763 | 3,131 | 3,033 | 2,481 | 3,013 | 2,857 | 3,436 | 3,240 | 3,254 | 3,865 | 3,214
2560 2,946 | 2,682 | 3,355 | 2,644 3,026
Export
2559 2,461 | 2,887 | 2,846 | 2,405 | 2,482 | 2,734 | 2,690 | 2,880 | 3,431 | 3,211 | 3,303 | 2,764
2560 3,170 | 2,429 | 3,641 | 2,252 3,007
NAATNITAILATAIANSNANITLN AT LULAD U yaA1n1siA-d9aantafasinsnanisineas
- - (f8quu1n), %Yoy
nouNAN 1 2560
B Import [ Export
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25,000
Wwauneuniin uazaeneiatenas 22.0 Yoy Tna@udi 20,000 0.9% 11 4
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' < = ' o o \a 1% 10,000
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O = J
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3,400
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IM | Jan | Feb | Mar | Apr May Jun | Jul | Aug Sep Oct Nov Dec

Import

2559 31,056 | 26,973 | 27,655 | 28,731 | 30,333 | 29,783 | 29,102 K 30,340 | 29,837 | 26,935 | 27,652 | 32,284

2560 24,480 | 27,342 | 28,573 | 25,570 | 33,734
Export

2559 16,457 | 15,573 | 23,657 14,500 14,609 @ 17,090 14,497 15,053 | 17,195 | 16,545 20,446 15,818

2560 14,535 | 15,173 17,481 13,516 18,184
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MT | Jan | Feb | Mar | Apr May Jun | Jul | Aug Sep Oct Nov Dec
Import
2559 5915 | 5,184 | 5200 | 5,849 | 5,150 | 6,274 | 6,558 | 5,697 | 5,306 | 4,796 | 6,429 | 5,315
2560 4,165 | 4,601 | 5,403 | 4,729 | 6,328
Export
2559 2,144 | 2,101 | 2,469 | 2,089 | 1,875 | 2,339 | 2,270 | 2,324 | 2,114 | 1,873 | 2,059 | 1,874
2560 1,953 | 2,113 | 2,517 | 1,983 | 2,293
' [ = a o . . » . o o
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Article Title
Author
Year

Abstract

Source

oMY £} | Research and Technology

Mold machining and injection molding of diffractive microstructures

Ann-Katrin Holthusen, Oltmann Riemer, Jorg Schmiitz, Axel Meier

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 filing 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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Fig. Process kinematics for diamond turning of diffractive microstructures.
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THAILAND MACHINERY OUTLOOK
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