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Safe braking
with motorcycle ABS frc

DECADE OF ACTION FOR
ROAD SAFETY 2011-2020

Supported by Bosch

B2

If a wheel locks during braking, it will almost inevitably result in a fall.
The Bosch Antilock Braking System (ABS) helps you bring your motorcycle to
a safe stop, even in critical situations. ABS significantly reduces the risk of a

BOSCH

fall and helps shorten braking distance. A 2009 Swedish Road Administration |nvented for ||fe
study has shown that up to 48% of all serious and fatal motorcycle accidents
could be prevented using ABS. Invented for life. www.bosch-motorcycle.com
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“Pathway to Global Green
Automﬂtive HUb” is the main

theme of Automotive Summit 2016 which is
organized by the collaboration of Thailand
Automotive Institute (TAIl), Electric Vehicle
Association of Thailand (EVAT) and Reed
Tradex Co., Ltd.; the organizer of Manufacturing
Expo 2016.

TAI would like to express our appreciation
to Mr. Pichet Durongkaveroj, Minister of Science
and Technology, who delivered the keynote
address of the advancement in automotive
technology; especially, electric vehicle which
is now fascinated in Thailand, H.E. Mr. Shiro
Sadoshima, Ambassador of Japan to Thailand,
who provided the keynote speech in the
automotive policy of Japan towards Thailand
and Mr. Udom Wongviwatchai, Deputy
Permanent Secretary of Ministry of Industry,
who presided over the event and mentioned
in his keynote that the government would
support and promote Thailand as the
manufacturing base of electric vehicle. He also
revealed that, from the 10 target industrial
groups, automotive industry was in the First
S-Curve (5 groups of industry) which would
be promoted and expanded, while the other
5 groups; as known as the New S-Curve,
would be the next furtherance of economy.

Additionally, there was the panel
discussion which was shared the knowledge
of automatic driving technology, the safety
assistance tool and examples of supporting
the electric vehicle in many countries such
as Japan, South Korea, Philippines, Germany,
China and Australia. Throughout 2 days of the
event, there are more over 1,000 of participants.
This will not be made possible without the
one of contributions from sponsors; especially,
Ford Sales & Service (Thailand) Co., Ltd. and
Bosch Automotive (Thailand) Co., Ltd. as our
Platinum sponsors.

Automotive Summit is our annual highlight
event which brings the attractiveness to
automotive and auto parts industry. It reveals
the tendency of future technology which will
deliver benefit to operator and create
opportunity of networking for human resource
in this industrial sector. As we realize the
significance of this event, we are pleased to
receive any comment from you for future
improvement. See you in the next issue.
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By : Apinuch Buranadilok
Industrial Research Officer

- Industrial Research, TAI
total number of motor vehicle production is
h e 506,874 units; 3% decreased from last year
in the same period, and the total number of
domestic sale is 181,660 units or 8% decreased, which 1 ton pick-up
truck and PPV altogether have the largest market share at 5656%. The
total production number of motorcycle (CBU) is 461,350 units or 15%
decreased, while the total number of domestic sale is 435,700 units or
decreasing 9%. The total export number of motor vehicle is 307,760
units, decreasing 6%, while the total export number of motorcycle (CBU
and CKD) is 246,473 units, decreasing 7%, which is categorized as
83,160 units for CBU and 163,313 sets for CKD.

The trade balance of automotive product based on Department
of Trade Negotiations (DTN) indicates that the total export value of
automotive and auto parts is 9,058 MUSD or 1% decreased which is
categorized as 4,619 MUSD for motor vehicle; increasing 1%, 348 MUSD
for motorcycle; decreasing 16%, and 4,090 MUSD for auto parts (motor
vehicle parts = 3,958 MUSD and motorcycle parts = 132 MUSD),
decreasing 3%.
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Based on the source from manufacturer
and assembly indicates that the export value
of auto parts is 62,058 MTHB which increases
1%. It is categorized as OEM and part for
43,818 MTHB, engine for 11,424 MTHB, spare
part for 6,049 MTHB, JIG & DIE for 524 MTHB
and others for 248 MTHB.

The total import value of automotive
and auto partsis 3,974 MUSD or 1% increased
which consists of 421 MUSD for motor vehicle;
13% increased, 40 MUSD for motorcycle; 16%
decreased and 3,514 MUSD for auto parts
(motor vehicle parts = 3,372 MUSD and
motorcycle parts = 142 MUSD); 0.27%
decreased.

The trade balance of automotive industry
as of 2016 (Jan-Mar)is surplus for 5,083 MUSD
or decreasing 3% from last year in the same
period.

World Automotive
Industry Movement

e Mazda aims to terminate
the mini-van production for
cost-cutting

Mazda plan to terminate the develop
and production of mini-van due to higher demand

of SUV that replaces the demand of mini-van
as well as the spiral down of sale in order to
cut the production cost. Mazda Motor reveal
that they will terminate the production of
Premacy (Mazda 5 ) MPV (Mazda 8 )and Biante,
according to their last year’s decreasing sale
volume at 10,600 units or only a quarter of the
highest sale volume in 2010 and it will not worth
for continuing the production. The production
of MPV will be terminated at the end of this
year. After the termination of Premacy, Mazda
will no longer supply it to Nissan Motor. All these
3 models will be pulled out of the market within
2017 while Mazda will focus on the production
of SUV and have a plan to develop CX-5
which will be launched into the market in 2018.

Source : Bangkokbiznewspaper, March 2° < 2016
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e Toyota’s reorganization

After having focus and succeed from
regional business with total sale volume of over
10 million units, throughout 2 years worldwide,
Toyota Motor Corp., are preparing for reorganization.
The source reveals that Mr. Akio Toyoda prefers
to have each business unit operates its own
business based on size and type of vehicle:
this unit manages business of small car, another
one manages medium-size cars’, other focuses
on truck and commercial vehicles’ and so forth.
However, Mr. Ryo Sakai, Spokesman of Toyota,
refuses any comment. Throughout these years,
there are only 3 manufactures that have their
sale volumes in each year reach or close to 10
million units: General Motors Co., Ltd (GM),
Volkswagen AG and Toyota. Nevertheless, all
face both technical and financial problems.

Source : Bangkokbiznewspaper, March 2" < 2016
|

e Nissan open assembly line
of Almera in Myanmar

Mr. Toru Hasegawa, Vice President —Motor
Asia Pacific and Corporate VP —Nissan Motor,
reveals that Nissan will open the assembly
plant in Myanmar which is the collaboration
with alliance; Tan Chong Motor Group. It is
located at Southeast of Myanmar. There will have
job opening for 300 positions with production
capacity at 10,000 units. They also send 200
employees to Ton Chong plant in Malaysia for
training. The collaboration of Nissan and Ton
Chong will enhance capability of business
network expansion in Myanmar.

Source : Matichon Newspaper, March 3°, 2016
e ———

e Car sale volume soars in
Cambodia, MOC guides
operator for investment

Ministry of Commerce (MOC ) shows that
automotive sale volume in Cambodia is skyrocket
and recommends operator to invest in
downstream, auto parts, automotive product
industries. Mrs. Malee Choklumlerd, - Director-
General, Department of International Trade
Promotion (DITP)is reported from DITP office
in Cambodia that Ford Motor have announced
the total sale volume in ASEAN as of 2015 at
108,975 units or increasing 3.3% from last
year. Cambodia is the fastest growing market
in ASEAN by the increasing rate up to 41%. In this
regard, Managing Director of Ford Cambodia
also confirms that with quality and good after-
sales service of Ford and the popularity of
American car in Cambodian cause the continued
sale volume. The survey also indicates that car
markets in Cambodia, Vietnam and Philippines
are all growing, continuously, with double folds
of sale volume, while the total sale volume in
ASEAN is decreased 3%; especially, in Indonesia.

Source : Bangkokbiznewspaper, March 3 ? 2016
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e European car is marketing
in Myanmar

Based on the website of Nikkei Asian
Review in Japan, it reveals that the tendency
of new car market in Myanmar is continued
growing after the government have opened
for more foreign investors since 2015 and it is
attracted to foreign car makers to expand
their businesses. Volkswagen from Germany
and PSA Peugeot Citroen from France have
expanded their markets to Myanmar through
collaboration with local business since last
February by following business path of car
makers from Japan and the U.S. Mr. Accel
Oberdek, Head Operation of Volkswagen in
ASEAN reveals that Volkswagen expect the
well response from MOU inimport and trade with
Yoma Strategic Holdings; investment company
from Singapore, which has businesses in
Myanmar since last February. Mr. Melvyn Pun,
Chief Executive Officer and Executive Director
- Yoma Strategic Holdings, indicates that the
new car market in Myanmar has capability
and growing potential.

Source : Post Today Newspaper, March 18", 2016
|

e Renault is recalling 10,649
Zoe electric cars

Renault is recalling 10,649 Zoe electric
cars to remove the potential risk of rupture to
brake fluid hoses. The vehicles were built
between the car's launch in 2012 and Oct. 6,
2014 at the company's Flins factory, near
Paris. A total of 42,300 Zoe cars have been
built.A Renault spokesman said the carmaker
was preventively checking the position of certain

brake hoses and replacing them if necessary,
adding that it had not been notified of any
accidents relating to the fault.

Source : www.autonews.com, March 25' h, 2016

Thai Automotive Industry
Movement

e 4 leading car maker of Japan
use Thailand as their production
bases, PM invites them to apply
the privilege for Hybrid-Hydrogen

Toyota, Honda, Nissan and Isuzu discuss
with Prime Minister General Prayut Chan-o-cha
in the plan to promote Thailand as production
base of altemative fuel vehicle: Hybrid, Hydrogen
and other alternative fuels. The PM also presents
additional privileges which are compensated
with the supporting of Thai SMEs. Mrs. Apiradi
Tantraporn, Minister of Commerce, says that
these 4 car makers meet and discuss with
the PM to share thought of the investment in
Thailand under the 2nd Prime Minister meet
CEOs project. The PM also says to them that
he would like investors to maintain Thailand as
their production base. The government will
provide convenience and eliminate obstacles
in doing their businesses. He persuades
Japanese car maker to learn more the investment
in the special economic zone for benefit from
Thailand’s advantage of being the hub of this
region.

Source : Khaosod Newspaper, March 8", 2016
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e Changing in market structure

Thai car market has been changed.
SUV market has been growing, significantly,
from 33,000 units in 2014 to 57,000 units in 2015.
The sale volume of MPV is also growing,
tremendously. On the other hand, the passenger
car market is slowdown due to the impact of
the 1st car buyer scheme that distorts the

overall market of this segment. Additionally,
the consumer behavior is also changed to vehicle
with more utility usages; especially, after the
flood crisis in 2011 which they faced with undrain
flood. As a result, the growing market of SUV,
PPV and Crossover cause car makers to
seize and get share of these markets or keep
overall sale volume, though some of their
models take percentage of their markets; for
example, Honda CRV (with skyrocket sale)
takes market share not only from other car
makers but also some of Civics’.

Source : Bangkokbiznewspaper, March 297, 2016
|

e Approving 3.7 billion THB for
the testing center establishment

The government is the sole investor
and approves 3.7 bilion THB for establishing
testing center in Chachoengsao. Major General
Sansern Kaewkumnerd, the Government
Spokesperson, reveals that the resolution of
cabinet has approved 3,705 milion THB to
establish the National Automotive and Tire Testing
Center in Chachoengsao as approached by
Ministry of Industry (MOI). The government will
open this project for 3 phases: the phase 1%
and 2™ will be completed in 2018 and 2020,
respectively. The 3 phase will be considered
if the government will open for private sector
to invest this project.

Source : Post Today Newspaper, March 3d", 2016
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Automotive Industry
Condition as of Jan-Mar
2016

1. Motor Vehicle

Total vehicle production as of Jan-Mar
2016 is 506,874 units or decreasing 3% from
last year in the same period. It is categorized
as 188,064 units for passenger car, 311,967
units for 1 ton pick-up truck and 6,843 units
for commercial vehicle (excluded 1 ton pick-up
truck ), which has the most decreasing rate of
production at 33%.

The total number of domestic sale is
181,660 units which is decreased 8%. It is
categorized as 1 ton pick-up truck for 55%;
which has the largest market share, passenger
car for 39% and commercial vehicle; excluding,
1 ton pick-up truck for 6% (as shown in Table
2-4 and Figure 1).

Passenger Car The total number of sale
is 71,298 units; decreasing 23%. Most type of
passenger car sale is dropped; except,
passenger car with capacity 3,001 cc and over
which increases 110%. The most decreasing sale
number is passenger with capacity 2,501-

3,000 cc or 89% decreased followed by
passenger car with capacity 1,501-1,800 cc or
46% decreased and capacity 2,001-2,500
cc or 29% decreased. The highest sale number
is passenger car with capacity not over 1,500 cc
or 66% of market share of this segment.

1 ton pick-up truck The total sale
number is 99,423 units orincreasing 7%. It is
categorized as 64,331 units for 1 ton pick-up
truck with 2-door; 9% decreased, 27,175
units for 4-door; increasing 9%, and 17,917
units for PPV; 123 increased.

Commercial vehicle (excluded 1ton
pick-up truck ) consists of truck with less than
1 ton, less than 5 tons, large truck, van and
bus. The total number of sale is 10,833 units
or decreasing 8%, which truck with less than
10 tons has the highest increasing rate of sale
at 24% while van has the highest decreasing
rate of sale at 36%.

Table 1 Total Number of Thai Automotive Production as of 2010 — 2016 by Type

(Units)
2015 2016 o
2010 2011 2012 2013 2014 2015 Jan-Mar Jan-Mar % Change

Passenger car 554,387 537,987 957,623 | 1,071,076 742,678 760,688 207,744 188,064 -9.47%

1 ton pick-up truck & PPV 1,066,759 899,200 1452252 15332913 | 1,114778 1115818 306,596 311,967 1.75%
Cam vz dlel ekl T en 24,158 20,608 43,842 53,068 22,551 36,496 10,200 6843  -3291%
pick-up truck)

Total 1645304 1457795 = 2453717 2457057 @ 1880007 1913002 524,540 506,874 -3.37%
Change (%) 64.63% -11.40% 68.32% 0.14% -23.49% 1.76%

Source : AIC analyzed by Automotive Intelligence Unit of TAI



Table 2 Total Number of Thai Automotive Domestic Sale as of 2010 — 2016 by Type
(Units)

2010

2011

2012

rA K}

2014

2015

2015
Jan-Mar

2016
Jan-Mar

% Change

548,871

800,357

1,436,335

1,330,672

881,832

799,632

197,787

181,560

Com. vehicle (excld. 1 ton 34,206 50,003 74,132 77,102 48,561 26,117 11,773 10,833 ~7.98%
pick-up truck)

1 fon pick-up fruck & PPV 275,892 387,793 667,532 589,338 421,498 397,282 92,994 99,423 6.91%
Others . . 437 486 371 170 2 6 -85.71%

Source : AIC analyzed by Automotive Intelligence Unit of TAI

Table 3 Comparison the Proportion of Thai Automotive Domestic Sale by Type

(Units)
March 2015 March 2016
ltems - - % Change
Volume Sale Proportion Volume Sale Proportion

Passenger car 92,978 47.01% 71,298 39.27% -23.32%
Com. vehicle (excld. 1 fon 11.773 5.95% 10,833 5.97% -7.98%
pick-up truck)

1 fon pick-up truck & PPV 92,994 47.02% 99,423 54.76% 691%
Others 42 0.02% 6 0.00% -85.71%

Total 197,787 100.00% 181,560 100.00%

Source : AIC analyzed by Automotive Intelligence Unit of TAI

Proportion of Vehicle Domestic Sale
as of March 2015

Proportion of Vehicle Domestic Sales
as of March 2016

1 Ton pick up Passenger car 1 Top pick-up Passenger car
truck 47.01% truck 39.27%
47.02% 54.76%

Com. vehicle
5.95%

Com. vehicle
5.97%
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Table 4 Comparison the Total Number of Domestic Sale by Market Segment

Details of Automotive Sale Number by Type

(Units)

Commercial Vehicle

Others

Total Grand Sales

Source : AIC analyzed by Automotive Intelligence Unit of TAI
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Table 5 Total Number of Thai Automotive Export as of

2010 2011

Value (MB) 404,659.37

-15.14%

% Change (MB) 61.00%

343,383.92

Total
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According to report from manufacturer
and assembly (Table 5), the total export number
of motor vehicle is 307,760 units; decreasing

2012 2013 2014 2015

490,134.74  512,186.40  527,423.43

42.74% 4.50% 2.97%

181,560

Jan-Mar

592,550.54

Jan-Mar 15 Jan-Mar 16
650-1,500 CC. 57,810 47,077 -18.57%
1,501-1,800 CC. 17,959 9,701 -45.98%
1,801-2,000 CC. 9,446 7,619 -19.34%
2,001-2,500 CC. 3,116 2,209 -29.11%

Passenger car

2,501-3,000 CC. 38 4 -89.47%
3,001 CC. UP 20 42 110.00%
Others 4,589 4,646 1.24%
Total 92,978 71,298 -23.32%
2-door 60,008 54,331 -9.46%
1 Ton 4-door 24,950 27,175 8.92%
pick-up truck PPV 8,036 17917 122.96%
Total 92,994 99,423 6.91%

6 -85.71%
-8.20%

6%, and total export value is 163,663 MTHB
or 11% increased.

As shown in Table 11, the report from
DTN reveals that the total export value of motor
vehicle is 4,619 MUSD or increasing 1%, which
passenger car has the highest export value at
2,968 MUSD; 88% increased, followed by bus
and truck. On the other hand, total export
value of 1 ton pick-up truck is 1,647 MUSD
which is decreased 43% from last year in the
same period.

Based on DTN report shows that the
total import value of motor vehicle is 421
MUSD or increasing 13%. The import value of
bus and truck is the highest at 241 MUSD;
56% increased, while the import value of
passenger caris 180 MUSD or 17% decreased.

2010 - 2016

(Units and MB)

2015 2016

Jan-Mar

% Change

146,884.94 163,553.42

12.35%

Source : AIC analyzed by Automotive Intelligence Unit of TAI
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2. Motorcycle

The total production number of motorcycle
is 461,350 units or decreasing 16%, which
consists of commuter type for 334,939 units
(decreasing 21% ) and sport type for 126,411
units (increasing 9% ).

The total sale number of motorcycle is
435,700 units which is decreased 9% from
last year in the same period. The leader of this
market is Honda with market share at 82%
followed by Yamaha (14% ) and Suzuki (2% ).

Table 6 Total Number of Thai Motorcycle Production as of 2010 - 2016

(Units)
2015 2016 o
2010 2011 2012 2013 2014 2015 Jan-Mar Jan-Mar % Change
- Commuter 1921880 1871296 2,348,642 1872174 1483993 1425734 423,623 334,939 -20.93%
Sport 105,038 174,872 257,519 346,451 358,715 381,591 116,503 126,411 8.50%

2,026,918 2,046,168 2,606,161

Source : AIC analyzed by Automotive Intelligence Unit of TAI

2,218,625 1,842,708 1,807,325

540,126 461,350 -14.58%

Table 7 Total Number of Motorcycle Domestic Sales in Thailand as of 2011-2015 by Type

Total

2,007,384

2,130,067

2,004,498

1,701,535

1,639,090

478,942

435,700

(Units)
2015 2016
2011 2012 2013 2014 2015 Jan-Mar Jan-Mar
Family 962,888 989.114 961,707 861,781 824,720 241,881 213,269 -11.83%
Scooter 974,244 1,062,456 889,036 650,705 597,096 171,629 153,405 -10.57%
Sport 70,252 78,497 158¥%.55; 189,049 217,274 65,632 69,026 5.33%

% Y-O-Y

8.74%

6.11%

-5.89%

-15.11%

-3.67%

Source : AIC analyzed by Automotive Intelligence Unit of TAI

Table 8 Total Number of Thai Motorcycle
Domestic Sale as of 2016 by Brand

Ranking Manufacturer Unit(s) Market Share
1 Honda 127,978 82.47%

2 Yamaha 22,028 14.19%

3 Suzuki 2,393 1.54%

4 Kawasaki 2,437 1.57%

5 Ducati 180 0.12%

6 BMW 167 0.11%

7 JRD 2 0.00%

8 Other brand 21,585 1.69%
Total 155,183 100.00%

Source : Automotive Intelligence Unit of TAI
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From Table 9 (based on the record
from motorcycle manufacturer and assembly )
the total export number is 246,473 units
(decreasing 8% ) which is categorized as
83,160 units for CBU and 163,313 sets for
CKD, with the total value at 17,065 MTHB

(increasing 17% ). Additionally, (as shown in
Table 11), the report from DNT indicates that
the total export value of motorcycle is 348
MUSD which is decreased 16% from last year
in the same period.

3. Auto Parts

According to data from DTS, the total
export value of auto parts is 4,090 MUSD; 3%
decreased, which consists of motor vehicle
parts for 3,958 MUSD and motorcycle parts
for 182 MUSD. The highest export value is
other parts and accessories at 1,747 MUSD
(as shown in Table 11).

As shown in Table 10, (referred data
from to manufacturer and assembly ) the total
export value of auto parts is 62,068 MTHB or
1increased. Engine has the highest increasing
rate of export value at 11,424 MTHB or 59% while
OEM and parts has export value at 48,813 MTHB
and it is the highest decreasing rate at 9%.

Table 9 Total Export Number of Motorcycle as of 2010 — 2016
(Units)

2015
Jan-Mar

2016

2010 2011 Jan-Mar

2012 2013 2014 2015

% Change

CBU&CKD (Unit) 816,427 1.213,002 856,935 935,747 887,980 939.980 266,249 246,473 -7.43%
CBU 155,688 221,164 313,991 333,780 288,527 349.878 107,610 83,160 -22.72%
CKD 660,739 991,838 542,944 601,967 599,453 590,102 158,639 163.313 2.95%
CBU&CKD (MB) 25,013.18 24,351.92 29,659.88 57,859.77 51,662.45 47,003.38 14,558.04 17,065.42 17.22%
Source : AIC analyzed by Automotive Intelligence Unit of TAI
Table 10 Total Export Value of Auto Parts as of 2010 — 2016 by Type
(Unit : MB)
2011 2012 2013 2014 2005 (2002 2018 o change
Engine 21,610.40 26,669.68 26,991.95 28,353.85 31,590.48 32,481.69 7.199.75 11,424.19 58.67%
Spare part 14,451.09 16,438.75 20,116.53 19.7156.26 22,134.71 23,468.51 5,294.08 6,048.62 14.25%
JIG & DIE 1,304.38 1,682.21 1,720.91 2,636.44 2,433.29 2,990.69 536.89 523.88 -2.42%
OEM & Parts 141,422.74 136,450.30 168,541.97 190,386.45 195,863.84 188,761.24 48,271.64 43,813.33 -9.24%
Others 561.64 2,439.42 2,310.29 947.49 1,642.76 1,177.43 219.53 247.80 12.88%

179,350.25 183,680.36 219,681.65

242,039.49 253,665.08 248,879.56 61,521.89 62,057.82 0.87%

Source : AIC analyzed by Automotive Intelligence Unit of TAI
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4. Trade Balance

The trade balance of automotive and auto
parts value as of 2016 (Jan-Mar)is 5,083 MUSD,
decreasing 3% from year 2015 which has value at
5,230 MUSD.

DTN reports that the total import value of
auto parts is 3,514 MUSD which is decreased
0.27%. It is categorized as motor vehicle parts for
3,372 MUSD and motorcycle parts for 142 MUSD.
The highest import value is parts & accessories;
including chassis & bodies, with value at 1,990
MUSD (as shown in Table 11).
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Table 11 Total Export — Import Value of Thai Automotive and Auto Parts as of 2013 - 2016

Value : MUSD % of Growth rate

13 204 2015 ARE - SRE W oms S

321010100  (1.1) Passenger car 602867 600172 918005 157863 296779 52.96 88.00
321010200 (1.2) Bus, Truck and 1 ton pick-up truck 1052570 1029457  8179.87 287314  1647.04 2054 -42.67
321010300  (1.3) Van 488.37 402.62 225.88 106.88 3.87 4390 -96.38
(1) Total No. of Export Vehicle 17,042.74 16,698.91 17,585.80 4,558.65 4,618.70 5.31 1.32

321020100  (2.1) Motorcycle 124773 106314 110087 390.71 321.56 355  -17.70
321020201 (2.2) CKD for motorcycle 181.84 118.89 87.90 23.58 26.87 26,07 13.93
(2) Total No. of Export Motorcycle 1,429.57 1,182.03 1,188.78 0.57 -15.90

si040000 &P Spark-ignifion reciprocating infernal 334760 338663 317637 827.26 929.49 -6.21 12,36

combustion piston engines & parts thereof

343100000  (3.2) Transmission shaffs & cranks 321.05 328.56 327.88 78.76 73.41 0.21 6,79
soosoo0 &Y i‘::::zIc"ciﬂzg:i:fef:;::sri'g::;::hereo . 40095 400.26 325.52 91.18 80.19 1867 -12.05
321010404  (3.4) Ignition wiring sefs used in vehicles 43429 435.70 487.34 117.94 126.16 11.85 697
303160000 (3.5) Electric accumulators & parts thereof 782.63 913.65 652.68 180.88 122.02 -28.56 -32.54
317010000 (3.6) Pneumattic tyres & innertubes of rubber 3.625.36 3.697.75 3.639.15 891.98 841.71 -1.58 -5.64
336030000  (3.7) Safety glass & glass mirors 188.40 19150 16175 4234 38.27 -15.53 9.63
321010405  (3.8) Other parts & accessories for motor vehicles 672612 720820 725370 181973  1747.03 063 -4.00
321020202 (39) Other parts & cccessories for motorcycles 644.39 599.48 504.79 149.84 132.14 1580  -11.81
(3) Total Number of Export Auto Parts 16,470.80 17,161.73 16,529.18 4,199.92 4,090.42

2015

2016

2016

Jan-Mar  Jan-Mar 2015 Jan-Mar
1.36 0.80
501000000 (1.1) Passenger car 1,268.38 1,209.45 929.85 217.48 179.98 -23.12 -17.24
502010000 (1.2) Bus & Truck 634.82 493.36 391.35 163.79 240.56 -20.68 56.42
(1) Total No. of Import Vehicle 1,903.20 1,702.80 1,321.20 371.27
505000000 WPARIIGIGITRTHL 168.54 148.65 214.21 48.04
204030100 (3.1) Engine, Trasmission shafts & Other parts 5,435.53 4,355.42 3.931.80 1.078.07 1.003.83 -9.73 -6.89
504020000 (3.2) Parts & accessories including chassis & bodies 9.942.88 7,516.62 8,487.94 1,891.76 1,.989.76 12.94 5.18
504010000 (3.3) Tyes 463.89 407.34 403.75 92.60 98.85 -0.88 6.75
504030000 (3.4) Other parts & accessories 1,505.71 1,138.65 1,114.10 306.25 278.74 -2.16 -8.98
507000000 (3.5) Parts & accessories of motorcycles and bicycles 590.37 524.49 534.59 154.64 142.48 1.93 -7.86
(3) Total Number of Import Auto Parts 17,938.38 13,941.51 14,47218 3,523.31 3,513.65 3.81 -0.27

Source: Cooperative of Department of Trade Negotiations and the Customs Department
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ALCO ALLOY GROUP

We are one of the largest and leading secondary aluminium alloy ingots producer in
China. Please refer to the website www.alcoalloy.com for details regarding our

history, product, production base and facility, etc.

N e
., q /Ol — | —
QEESREREREISS—

& SASEEMM Aluminum ingot vertical view (front side)

¢ HEYHEME Aluminum ingot vertical view (back side)

Contact details:

Hong Kong office: Wang Kei Yip Development Ltd

Suite 1002, 10/F, The Chinese Bank Building, 61-65 Des Voeux Road Central, Central,
Hong Kong.

Tel : +852 25812059; Fax: +852 2780 8777

Contact Person: Mr. Edmond Cheung (Edmond@alcoalloy.com)

China office: Zhaoging Southern Alumimium Recycling Co. Ltd.

E10, Zhaoging Asian Metal Resources Recycling Base, Longfu Town, Sihui, Zhaoqing,
Guangdong, China.

Tel: (86) 0758 3110993 / 3110995; Fax: (86) 0758 3110400

Contact Person: Mr. Bill Chen (bill@alcoalloy.com)

Tel: +86 15119803366 (China)



Overview of Thailand
Automotive Industry
as of Q1/2016

amo:oaannssuenuauding Tasuna 1/2559 & o s

- Industrial Research, TAI

n'\WSOUOCIi'ﬁHﬂSSUﬂ\UﬂUCIOE“Uﬂ'\O nqnoa

annae ammvmﬁumuﬂum‘lwﬂu“lm‘maw 1/2559 iszduniiznanas
ﬂutuﬂ\‘l:LI'V"J’mﬂ’]‘j‘ﬂ‘j‘uim‘ﬂﬂﬁ‘wﬂ’ma?‘iwfd’]llmel‘l/ill Lﬂi‘Hﬁﬂ")ﬂ’]EISlUﬂﬁ‘umﬁ
LazLATHgNAlan

mswaa msowmthamaluds:nea nazmsdvoonsnaudaaav

Waeudulasunan 172558 nisuansosunlulnsunan 1/2559 anasdaeas 3 Inalin1sHARNIIUIY 506,874 AL LATN1FINNLUNE
melulssing anasdagay 8 N91UIU 181,560 AU $IUDINNTAIDAN AAANSREAY 6 T19IUIU 307,760 AU

Overall of Automotive Industry is in Declining Condition.

Overview of Thai automotive industry as of Q1/2016 is in declining condition

due to new excise tax, domestic economy and global economic conditions.

The total number of motor vehicle production in Q1/2016 is 506,874 units or decreasing 3%. The total number of sale is 181,560 units or 8%
decreased, while the total number of export is 307,760 units or decreasing 6%.

Production 2015 2016 Growth .
= Total Production Number

Q1 524,540 506,374
of Motor Vehicle
Total Production Number of Motor Vehicle === Growth Rate
600,000+ + 20
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400,000+ 4+ 10
()
@ &
'g 300,000+ +5 g
[5)
o
200,000+ +0
100,000+ 1.5
-5
0 } } } } -10
Q1/58 Q2/58 Q3/58 Q4/58 Q1/59
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2015

197,783

2016 Growth

181,560 8% Total Domestic Sale

of Motor Vehicle

= = Total Sale Number of Motor Vehicle == Growth Rate
300,000 T 710
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2015 2016 Growth
328,232 307,760 6% Total Export Number
of Motor Vehicle
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The total number of motorcycle production,
domestic sale and export are all decreased.

The total number of motorcycle productionin Q1/2016 is 461,350 units,
16% decreased. Whereas, the total number of sale is 435,700 units or
decreasing 9% and the total number of export is 246,473 units or 7%
decreased.

Speay 7 NAUI 246,473 Ful

Production 2015 2016
Q1 536,903

Growth
e Total Production Number

of Motorcycle

461,350

== Growth Rate
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Sale 2015 2016 Growth
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of Motorcycle
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2015 2016 Growth
= Total Export Number

of Motorcycle

264,276 246,473

Total Export Number of Motorcycle =& Growth Rate
300,000 + —+ 130
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2015
9,172.86

2016
9,057.54

Growth
-1%

Export
Q1

Although the total export value of
automotive and auto parts is decreased,
the total import value is increased.

The total export value of automotive and auto parts in Q1/2016 is
decreased 1% from last year in the same period with the value at 9,058
MUSD.

Even though the total import value of automotive and auto parts
has been decreased for 3 consecutive quarters; according to the
decreasing of total production number of motor vehicle, the total import
value in Q1/2016 is increased 1% with the value at 3,974 MUSD.

The trade balance of automotive and auto parts in Q1/2016 is
surplus but it is decreased for 3% from last year in the same period. The
surplus value is 5,083 MUSD.
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Total Export Value
of Automotive & Auto Parts
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Import
Q1

2015 2016 Growth
394262 3,974.33 1% Total Import Value

of Automotive & Auto Parts

I Total Import Value of Automotive & Auto Parts == Growth Rate

4.223.93 4,271.53

3,942.62

3,974.33

3,569.51

percentage




ISu2uU

=K

1.9 Ddi BLUE POWER

Tru! Bup0o-1B0s 1.9 & 3.0 #Adlo vawns

aunsnssupiunUszavAnuwSauuynnssumaluladimankvouan

uuuuu

wpuuvudNsatauiiasouAsoLHaRlBUR InAIAY 1azAYWEzAINAUIERTINI

PNANSIROGUN... fHUADUIAR

Isuau TRIZETCH 0 - www.isuzu-tis.com

i o
Leasing = i - - = -
65705-2160 CEEIEDD ssrosoupinloon 4 PR p- - - El Isuzu MU-X




__ THE GRAND OPENING OF
Innovation NISSAN MOTOR ASIA PACIFIC R&D TEST CENTER

that excites
28", 201 ]
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THE GRAND OPENING OF
NISSAN MOTDRIA PACIFI TEST CENTER

e April 28%, 207158
]

NISSAN MOTOR ASIA PACIFIC
R&D TEST CENTER

AUgIVBWRAIUNIEIUBUA Oddu Ualnas 19168 nudla

wedde Ansen fEwemeamifuenueun dnsiuuanrniEuR On May 28" April, 2019 at K. 22 Bangna-Trad, Mr. Vichai Jirathiyut,

4 R St naEs ek Bl S5 ariaarntaling Seei President — Thailand Automotive Institute (TAI) congratulated Nissan
L Motor Asia Pacific Co., Ltd., the headquarter of Nissan in Asia Pacific

‘Luqﬁmmamm wizA Luaﬂumiﬁjlm@uﬂ?{ﬂﬁwmmuaum (Nissan region, in the occasion of opening Nissan Motor Asia Pacific R&D Test Center
Motor Asia Pacific R&D Test Center) Lﬁmm;ﬁuqmmwﬂﬁmmuﬂuﬁ‘lmg which would enhance Thai automotive industry, expand R&D test center

| o a mes oo - in Thailand and increase potential of automotive designing and developing.
VLU LUIENITANUUINUUDIA LI WAI U U UR 1uﬂi:mﬂ1‘ﬂﬂ \ \ ) L ! 0
U This center is responsible for R&D of & countries in ASEAN; including

vV QI s £ < v
SLVW?Q‘UV‘@'«U LAZIANNANENINNITRRNILLLASWAILUITOEUR WIBU Thailand, Indonesia, Philippines, Malaysia and Vietnam in order to fulfill over
guansIfauazimuilu 5 dszina luginirendau Aa Uszmelne 90 international market demands.
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BMW X5 AND X3 FIRST SHIPMENTS
FROM THAILAND TO CHINA
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Mr. Jeffrey Gaudiano (6th left), Chief Executive Officer of BMW
Group Manufacturing Thailand, was joined by Mr. Panitan Jindapoo
(7™ left), Deputy Permanent Secretary of the Ministry of Industry,
Mr. Vichai Jirathiyut (8" left ), President of Thailand Automotive Institute,
Mr. Vishnu Wacharawanich (5" left), Director of Customs Control
Division, Customs Department, and Mr. Carsten Mueller-Deiters (4" left)
Head of Purchasing for BMW Group Thailand, as well as BMW plant staff
to mark the first shipment of BMW vehicles to China on April 23, 2016
at Terminal A5, Lamchabang Port, Chonburi province.



THAILAND AUTOMOTIVE INSTITUTE (TAl)
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(TAPA 2016) MeilALUIAA WWIAR “World Auto Parts Sourcing Hub,
The Green Innovation and High Quality Product for Sustainable Growth”
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Thailand Automotive Institute (TAI) co-supports international
trade promotion of Ministry of Commerce (MOC )in Thailand Auto Parts
& Accessories 2016 (TAPA 2016 )under the concept of “World Auto Parts
Sourcing Hub, The Green Innovation and High Quality Product for
Sustainable Growth”. Thisis the collaboration among THAI AUTOPARTS
MANUFACTURERS ASSOCIATION (TAPMA ) WORACHAK AUTOMOTIVE
SYNERGY ASSOCIATION (WASA ) THAI AUTO PARTS AFTERMARKET
ASSOCIATION (TAPAA) and THAI SUBCONTRACTING PROMOTION
ASSOCIATION (THAISUBCON). It will be held on April 7""-10", 2016 at
hall 101-104, Bitec, Bangna.




TAI RECEIVED THE TOKEN OF
APPRECIATION IN THE OCCASION OF
CONSUMER PROTECTION DAY 2016
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THE ORIENTATION
OF 29™ TPS
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Mr. Worawuth Kovongpanich, Regulation Testing Manager —
Thailand Automotive Institute (TAl) received the token of appreciation
from M.L. Panadda Diskul, Minister Attached to the Prime Minister’s
Office, who presided over the Consumer Protection Day 2016 at Grand
meeting hall, the Government Public Relations Department, on April 30™, 2016.

TAIl has collaborated with Office of the Consumer Protection
Board by participation in the reconciliation subcommittee which intercedes
automotive related complaint for disputants, asks operator for clarification
and participates in testing to protect the right of consumer.
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On May 11", 2016, Thailand Automotive Institute (TAI) collaborated
with Toyota Motor Asia Pacific Engineering & Manufacturing Co., LTD.
(TMAP-EM) and continued the Automotive Human Resource Development
Institute Project (AHRDIP) by opening the 29" Toyota Production System
(TPS)course. Mr. Hideaki Saito and Mr. Monthai Thailert from TMAP-EM
participated the TPS Dojo orientation of SMEs at Bureau of Supporting
Industries Development Building. In this regard, there was presenting the
token of appreciation to the 28" TPS participated companies that were
awarded for the Best Practice: Asahi-Thai Alloy Co., Ltd. and The Century
Plastic Co., Ltd. and the Best Follow Up: OTANI TIRE CO., LTD., TFP
Factory Co., Ltd. and THAI YASHIRO Co., Ltd. For further information,
according to the 30" TPS course, please contact K. Kancharas at
02-712-2414 Ext. 6701-6705 kancharas@thaiauto.or.th



THE 28™ ANNIVERSARY
OF ESTABLISHMENT
OF BSID
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Mr. Tanawat Boonpradith, Deputy Vice President — Thailand
Automotive Institute (TAIl) congratulated Mr. Panuwat Triyangkulsri,
Director - Bureau of Supporting Industries Development (BSID) on the
occasion of 28™ Anniversary of Establishment at Administration Building,
BSID, on May 25™ 2016.

TAI IS READY TO SUPPORT MOTOR EXPO 2016
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On June 8™ 2016, Mr. Vichai Jirathiyut, President — Thailand
Automotive Institute (TAI) attended the press conference of the 33™
Thailand International Motor Expo 2016 with this year concept “Connect
the World .. Connect People: Smart Vehicles”, which was opened for
booth reservation. In the event, there will have showcases from car,
motorcycle and auto parts makers, grand opening of new model, campaign,
promotion and much more. Mr. Kwanchai Paphatphong, Organizing
Chairman, has confidence that the market will recover for the next
6 months. The event will be held during December 1% -12™", 2016 at
Challenger hall 1 - 3, Impact Muang Thong Thani. For more information,
please visit http://www.motorexpo.co.th/
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ENHANCING THE COMPETITIVENESS OF THAI AUTO PARTS
INDUSTRY WITH HUMAN RESOURCE DEVELOPMENT
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R&D Basic, Testing (Follure Ano|y5|s) AT Japan'’s Monozukurl lusu
U I?GLL?JJLLB‘LLNJ’]?F] LJJ@’JLL’“JLW]?V] 13 mmﬂu 2559 Vlﬂﬂuiﬂ

Mr. Vichai Jirathiyut, President — Thailand Automotive Institute
(TAl)and JETRO collaborate to organize the seminar of “Enhancing the
Competitiveness of Thai Auto Parts Industry with Human Resource
Development”. In this regard, AHRDIP is assigned to design programs
for operator such as R&D Basic, Testing (Failure Analysis), Japan’s
Monozukuri, etc. The event is held on June 13", 2016 at Landmark hotel.
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GRAND OPENING AUTOMOTIVE SUMMIT 2016
“PATHWAY TO GLOBAL GREEN
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Thailand Automotive Institute (TAI) collaborated with Reed Tradex
Co., Ltd. and Electric Vehicle Association of Thailand (EVAT ) to organize
the Automotive Summit 2016 “Pathway to Global Green Automotive
Hub. In this regard, Dr. Pichet Durongkaveroj, Minister —Ministry of Science
and Technology, H.E. Mr. Shiro Sadoshima - Ambassador of Japan to
Thailand and Mr. Udom Wongviwatchai, Deputy Permanent Secretary -
Ministry of Industry presided over the opening of this event and provided
keynote addresses. There were experts in automotive innovation technology,
car makers and relevant device operators who attended this on June
22™, 2016 at Grand hall 202 — 208, Bitec, Bangna.
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TAI move forwards

to Automotive Industry 4.0
Through Brainstorming in
Automotive Summit 2016
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Thailand Automotive Institute (TAl) collaborates with
Reed Tradex Co., Ltd. to response the government policy in “Super
Cluster” by gathering and brainstorming scholars in the event
of Automotive Summit 2016 to strengthen First S-Curve and
advise human resource development and technology along with
Manufacturing Expo 2016, the event of technology for manufacturing
industry. More over 11 leading brands of Collaborative Robot
will be presented. These will support Thailand to step into automotive
industry 4.0. The event will be held during June 22"-25", 2016
at Bitec.

Mr. Vichai Jirathiyut, President — Thailand Automotive Institute (TAI)
reveals that future trend is electric vehicle industry which is the Next-
Generation Automotive because electric vehicle technology can be
used in mass transportation and it has potential of use; wildly, in the
near future due to using clean energy in vehicle and almost zero emission.

The following industry after electric vehicle is electric auto parts
which are motor, battery, invertor and electric controlling system. There
are collaborations from many sectors to develop the standard of equipment
and partsin order to support electric vehicle which conforms the moving
forward of economy by Thai industry 4.0. This will strengthen stability
of Thailand in 21% century. The related industries are Automation,
Robotics & Mechatronics, Digital Devices and Internet Technology;
therefore, preparation and adaptation for this coming change is needed.

Mr. Vichai adds that Super Cluster is covered 7 provinces which
are Ayutthaya, Pathum Thani, Chonburi, Rayong, Chachoengsao, Prachin
Buri and Nakhon Ratchasima. The new investor has to submit the request
of investment promotion within 2016. The investment will emphasis on
advanced technology vehicle, high capacity motorcycle (284 CC. and
over) or big bike, automotive engine, parts with high technology, parts
with enhancement in safety and efficiency for more economy and capacity
of vehicle, parts for Hybrid PHEV EV, fuel system parts, parts of transmission
and ftire.
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Currently, the Thai testing center has been approved to establish
as the National Automotive and Tire Testing Center which will be completed
in2020. In the 1st phase, mid 2016-2020, it is the master plan preparation
for area, landscape, construction of building and proving ground and tire
testing tool installation as of the standard of R117. The 2nd phase,
2020-2023, there will be the construction for 7 additional tracks of
proving ground and installation of testing tool under ASEAN MRA 19.
The 3™ phase, there will be co-investment with private sector for R&D of
automotive and auto parts, mainly. After the completion of this testing
center, it will drive Thailand as the center of automotive industry in this
region and increase ability of testing and certification, locally. This will
reduce cost of operator in testing and increase more capacity in exporting
of automotive products to international market.

Automotive Summit 2016, organized by the collaboration of Thailand
Automotive Institute (TAl) and Reed Tradex Co., Ltd., is a part of
Manufacturing Expo 2016 which is the event of technology for manufacturing
and supporting industries. It will be held during June 22™-25™ 2016 at
Bitec. Attendees will be acknowledged in Thailand Super Cluster:
Strengthening the First S-Curves in Forthcoming Thai Automotive Industry,
Policy for Development of Electric Vehicle Technology & Innovation in
Thailand, Japan Investment Perspective towards Automotive Industry in
Thailand and iEVTech which is the collaboration with Electric Vehicle
Association of Thailand (EVAT ). In this regard, Ford Sales & Service
(Thailand) Co., Ltd. and Bosch Automotive (Thailand) Co., Ltd. are
platinum sponsors for this event.

Mr. Suttisak Wilanan, Deputy Managing Director — Reed Tradex
Co., Ltd. says that the import value of machine for auto parts production
in 2015 is 59,639 MTHB and 17,7560 MTHB is the value in Q1 of 2016.
There are more imports of machine to produce alternative vehicle which
conform to the tendency of electric vehicle industry.

Itis the 4th year of Automotive Summit 2016, the collaboration of
TAl and Reed Tradex. This year theme is “Pathway to Global Green
Automotive Hub”. It is the conference of knowledge to drive Thai automotive
industrialist to Automotive Industry 4.0. This conference is the highlight
activity in Manufacturing Expo 2016. There are Collaborative Robots
from 11 leading brands, globally. There are also Automated Guided
Vehicle (AGV) the tool with ability to pass on work-piece, tool and
document in production line; freely, and controlled by software, and
System Integrators, the software that coordinates all machine and robotic
arm (hardware ), efficiently.
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Manufacturing Expo 2016 will be held during June 22™ - 25", 2016
at Bitec. Thisis the event of technology for manufacturing and supporting
industries. There are 5 major shows: InterMold Thailand (for mold
production and forming), Automotive Manufacturing (for auto parts
production) Assembly and Automation Technology, Surface & Coatings
(Technology, material, pre-surfacing tool, paint and coating and M Fair
(business matching for production industry in Asia). There are many
showcases from over 2,425 brands of 46 countries and visitor over
76,000 people from both local and international. It is expected that the
money circulation from this event is at least 5 billion baht.

“TISI accredits with TIS 17025 as the standard
guarantee to TAI - Testing Center”
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Mr. Tawat Polguamdee, Secretary-General, Thai Industrial Standards
Institute (TISI), presents the testing lab certification to “Testing Center
— Thailand Automotive Institute (TAI)” for the standard of TIS 17025 - 2548
(ISO/AEC 17025 : 2005) according to Thailand Industrial Products
Standards Act that requires operator, importer and distributor to receive
the permission from TISI before operating, importing and selling in the
kingdom of Thailand. This is the objective of TISI to protect the consumer
from consuming no quality, nonstandard or unsafe product.

TAl has received the accreditation from TIS| since 2003. Over 15 years,
we have developed our services and continued enhanced capability
and ability to conform the interational standard; especially, the competency
of testing lab and testing as the standard of TIS 1702 —2548.
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9. Trim Materials GMW 3235 Method B, January 2011

Testing center — TAI provides inspection, testing and industrial
product development for standard, capability and safety of automotive
and auto parts product. Our services are standard testing by standard
of TIS; including, compulsory standard and general standard, and testing
for product development. These consist of 5 major test groups: test
group for emission from vehicle, test group for mechanics, test group for
environment and vibration, test group for dimension and calibration and

test group for chemical.

In 2017, TAl has been accredited for 13 additional items from TISI.
As a result, our testing lab receives the total accreditation for our
competency in automotive and auto parts testing for 45 items. Some
examples of our recent accreditation items are below:

1. Vehicle with internal combustion engine, hybrid and vehicle
type M1 N1 with electric-driven: pollutant, carbon dioxide, consumption
rate of fuel/electricity and driving distance of driven by electric power
as standards of TIS 2335-2558 and ECE Regulation No.101, the 03
series of amendments

2. Automobile exhaust muffler: the thickness of material and
sound level as standard of TIS 340-2528

3. Motorcycle exhaust muffler: the thickness of material, coating
and sound level as standard of TIS 341-2543

4. Speedometer and installation of automobile as standards of
TIS 2308-2549 and E/ECE/324 E/ECE/TRANS/505 Regulation No. 39
(Annex 3)

5. Pneumatic tire for automobile and tow as standard of TIS
2718-2558 E/ECE/324 E/ECE/TRANS/505 Rev.1/Add 29/Rev.3
Regulation No. 30

6. Pneumatic tire for commercial vehicle and tow as standard of
TIS 2719-25658 E/ECE/324 E/ECE/TRANS/505 Rev.1/Add 29/Rev.3
Regulation No. 54

7. Pneumatic tire for motorcycle and moped as standard of TIS
2720-2558 E/ECE/324 E/ECE/TRANS/505 Rev.1/Add 29/Rev.3
Regulation No. 75

8. Tyres with regard to rolling sound emission and to adhesion on
wet surfaces and/or torolling resistance E/ECE/324 E/ECE/TRANS/505
Rev.1/Add 29/Rev.3 Regulation No. 117

9. Trim Materials GMW 3235 Method B, January 2011
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TAlis the one stop service center of testing with the hi-end tech-
nology and operated by expert in testing as well as inspection body for
accreditation the quality of product; according to the standard of TISI.
For more information, please visit http://www.thaiauto.or.th/2012/th/
services/testingservice/default.asp or contact us at 02-340-0710.

TAI cooperates with TISI and attends the Seminar -
The reduction process of issuing license
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On July 12" 2016, Mr. Tawat Polquamdee, Secretary-General,
Thai Industrial Standards Institute (TISI)reveals that TISI has decreased
the period of issuing license into only 15 days to conform the Licensing
Facilitation Act, B.E. 256568 (2015). In this regard, the mission of TISlis to
issue the license with certification to manufacturer or importer faster as
the government’s policy, Ease of Doing Business.

Mr. Polguamdee adds that the major change of this new improving
process of issuing license is the transferring factory audit to Inspection
Body (IB). The transferring will be performed, if there are 5 or more of
IBs for that standard. At present, along with TISI’s operation, there are
14 IBs that TISI has transferred this; for example, Electrical and Electronics
Institute (EEI) Management System Certification Institute (Thailand)
(MSCI), Thailand Automotive Institute (TAI) SGS (Thailand) Co., Ltd.,
Thailand Textile Institute (TTI), etc. TISI will transfer 100% of this audit
within August 1%, 2016. There are 173 standards and 43 compulsory
standards that will be transferred to those 14 IBs. It is 40% of TISI’s operation.

TAl'is one of IB which is certified for ISOAEC 17020 from National
Accreditation Council (NAC ) and is appointed by TISI. The task covers
the factory audit for certify product quality by inspects production process,
quality control system and assessment of inspection; including, the
evaluation of automotive product and related, iron and steel products.
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TAI's procedure is to review the application submitted from TISI
or directly from customer and provides the factory audit as well as
collects the sample, if available, in order to test in our laboratory which
is authorized by TISI. TAl also prepares the assessment report of quality
control system and product testing before submitting to TISI for
consideration and issuing the license. For further information, regarding
to the standard related to automotive, auto parts and steel product
evaluation, please, contact Audit & Assessment Division — TAl at
02-7122414 Ext 6601, 6801.

/_/ THAILAND
Inspection Body (IB) TAI % INSTITUTE

angugugum

Accreditation by

Thai Industrial Standards Institute (TISI)
National Accreditation Council (NAC)

The factory audit for accreditation in production
process and quality control system inspection;
including, the evaluation of automotive,

iron and steel products.

ISO/IEC 17020

New channel
Steps of audit by for service
Thailand Automotive Institute (TAI)
as an Inspection Body (IB)

Activity / Process

« Submit the application form to
Audit & Assessment Division - TAL or

« Submit the application form to TISI
and select TAl as your IB

In charge of
Customer

v

+ Review the application form
« Prepare the quotation and
submit to customer for consideration

In charge of
TAI

In charge of + Prepare for the assessment and
TAl review all enclosed documents

In charce of « Inspect the quality control system
TAgI at factory

In charge of

« Prepare the factory audit report
TAl P / P

In charge of
Customer
/TISI

« Submit the factory audit
report to TISI/Customer

+ Review all items of the factory
audit report and all related
In charge of documents for correctness
TISI « Prepare the license and
present it to Industrial Product
Standards Council (IPSC)

> In charge of P - Receive the license

Step 8 Customer

If you need further information, regarding to the standard r d to automotive, auto parts,
iron and steel products, please contact Audit & Assessment Division - TAI at Kluaynamthai office;
Tel. 02-7122414 801 (Khun Khamphonsak) and 6601 (Khun Kessuda),

E-mail: kessuda@thaiauto.or.th; Websitt w.thaiauto.or.th




Wherever you need certification for vehicles A
and their components, TUV Rheinland is there | zbvnenar

e Pro omologation Expertise EEN

* Provid otive EnwwSerwi(aoo
.

of Motor Vehicle Components:

\ l
e Obtain International Approvals a

e Homolog

'zl - Type approval tests according to EC-directives / regulations and

UNECE-regulations, resulting in official EC- or UNECE-approvals
: e.g. lighting, glass, tire, mirror, brake, etc. /

.’ngineering Testing for Motor Vehj

- Physical & mechanical tests for interior & e}derior material or components i
according to OEM's and international standards. -

- Chemical test for material / components according to OEM's standards, international
standards, regulations & directives

-

-
. g
e \Workshop Services:

¥ ~

-@dits of workshops according to OEM's requirements
- =Workshop Testing (phantom testing).with prepared vehicles

Contact us:

TUV Rheinland Thailand Ltd.
Global Technology Assessment Center Bangkok
Ladkrabang Industrial Estate

123/1, Floor 1-2, Soi Chalongkrung 31
Lamplatew, Ladkrabang,
Bangkok 10520 Thailand
= Tel. +66 2 326 1333
A TUVRheinland® Fax +66 2 326 1334-5

Genau. Richtig. sales@tha.tuv.com, www.tuv.co.th



TESTING STANDRRDOS

Bulk Analysis and Quantitative Depth Profile:

ron, Steel and
uminum Alloy

By Glow Discharge Optical Emission Spectrometry
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By :

Ms. Supaporn Thongmang and

Ms. Rachakorn Phromvimuth
Chemists — General Testing Division
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Nowadays, analysis technique for solid
sample has been developed, continuously.
It is able to analyze solid item such as metal,
glass and ceramic without any damage to
the sample. It also reduces the applying of
chemical and acid; which cause pollution,
during sample preparation as well as time
consumption in testing and analysis.

Picture 1 Auto Paris

Glow Discharge (GD) was discovered
in 1852 by W.R. Grove who found Cathodic
sputtering in GD cell. It is the discharge of
atom from the element that needs analysis
from the surface of cathode. As a result,
there was the invention of spectrometer.
Until 1978, W. Grimm collaborated with a
company to produce the first Glow Discharge
— Optical Emission Spectrometer (GD-OES)
for sale. It has been used, widely, in metal
industry and specific research in metal. This
technique is high capability; especially, surface
analysis.

GD-OES is the technique to analyze
the chemical in sample and thickness of
coating, plating and erosion, precisely and
fast. It can analyze most of element in the
element charge both metal and non-metal.
The operation is simple and needs low
maintenance. Thus, it is applied with many
types of sample and it is used to analyze
chemical element and thickness/depth of
sample. GD-OES is now the well-known
technique as the high efficiency for surface
analysis.
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The Operation of Glow
Discharge Optical Emission
Spectrometer

GD-OES consists of a GD-OES generator
that connects to Photomultipliers; the electronic
system for signal reading, and computer for
data processing and recording.

Glow Discharge uses low pressure glow
discharge which is the result of breakdown
phenomenon in the condition that gas is broken

down into ion and conductive. This fission of
gas contains of electron positive ion pairs, as
known as gaseous discharge or conductive
gas. GD cell is easily form by using 2-closed
end tube with electrode and vacuumed. The
inert gas, such as argon with pressure as low
as mTorr to atmospheric pressure, is released
into the tube until the electric potential
difference is between 500-1,200 voltages
which causes plasma and illumination in the
tube as the origination of “glow”. Once atom
is released from the sample and goes through
impact processes, there is illumination as the
signal. This signal is from the source or GD
cell through window and it is separated by
grating with different wave lengths based on
each type of element. The illumination will be
analyzed, respectively.

The Glow Discharge Optical Emission
Spectrometer: Model — Profiler 2 is operated from
cohesion of RF Source and light separating
system.

Features of the Sample

The features of sample must be clean,
free of oil and smooth surface with ability of
vacuumed, 5 mm. of diameter, 0.5-5.0 mm.
of thickness. No need for conductance, yet
stability in temperature.

Picture 2 The Assembly of Sample Part
and Tool for Analysis

Picture 3 Glow Discharge Optical Emission Spectrometer:
Model - Profiler 2
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Polychromater

Quantitative Analysis by Glow Discharge Optical
Emission Spectrometry

1. Bulk Analysis
2. Quantitative Depth Profile and Semi - Quantitative Depth Profile

Sample Preparation
For Bulk Analysis, the sample should be smoothen with lathe.

If the surface of sample is not even, it should be smoothen
with lathe or sand paper no. 220 and over for Quantitative Depth
Profile and Semi - Quantitative Depth Profile.

Optical
Emission
Intensity

Slit

*:—vpc

&

e

PC

Photo
Multiplier

Area of Ar Glow
Discharge

S

RF Source

Picture 4 The Operation of GD-OES
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Bulk Analysis

Bulk analysis by using GD-OES is able to analyze for chemical
in the sample as same as other emission techniques.

To compare the effect of an element with illumination intensity
of based element, it can be done by plotting a graph that shows the
relation between illumination intensity of that element with based
elements’.

Quantitation Depth Profiles

Quantitation Depth Profiles is caused from the impact of argon
on the surface of sample. As a consequence, the atom of element
which is a part of the sample frees from the surface. This process
occurs in atom level. After sputtering, atom in each level will be
discharged layer-by-layer. The analysis in every unit of time that is
recorded such as every 1 second will reveal the quantitation depth.

Picture 5 The Sample Before and After Bulk Analysis and Quantitation Depth Profiles
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Picture 6 The Sample of Results from Bulk Analysis and Quantitation Depth Profiles
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Analysis of 45 elements is available simultaneously by polychrometer.
Additional one element is available with specified monachromator.
Picture 7 Analyzable Elements
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The Report

The bulk analysis will report the result in percentage of all elements
in sample. For quantitative depth profile, all found elements in each
layer will be shown in percentage, as well.
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TRAIN THE TRAINER

Creating the happiness
of industry’s worker
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Freelance

Business Development & Human Resources
Development Advisor

Malaipetch Co., Ltd.
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from waking up in the
morning, commuting to work and going back home. We spend most of
the time to work with colleague for brainstorming, solving problem and
creating in order to produce product which will please and satisfy the
customer.

! ! clock of one in industry
| O O g | ( a has cycled round-the-clock

As time passes by, the one’s need has been changed from the
fundamental to safety, security and feeling a sense of belonging and
acceptance among social groups. Additionally, if one is accepted and
his achievement is mentioned, this will be his accomplishment, as stated
in Maslow’s Hierarchy of Needs. Nevertheless, this may not what one
really needs, so what it is. The accomplishment in happiness is what one
wants. It is over and above salary or fringe benefit in figure.
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e How do you find
happiness at work?

e How does salary buy
happiness?

e And what is the cause
of this unhappiness?

1. Apart from what you love: miserable
or unhappy

2. Live with what you do not love:
miserable or unhappy

From those 2 above subjects, we
consider our work if it is what we can
choose and what we want. If we are unable
to choose and it is not what we want or we
choose it because there is no other better
choice; of course, we are not happy. Besides,
if it is what we choose and it has not reached
what we want, we are also unhappy.

Thus, as we work and live in industry,
what we should do to free from this misery
or unhappiness while we still spend most of
our life in industry. “Though we do not work
for what we love, we should love what we
do~, this will cheer you up. However, there
are other methods or factors that assist you
to the achievement and be happy again.

As the elder say, the working achievement
consists of “diligence, frugality, honesty and
fortitude”

From that statement, it meets the Q 3:
Intelligence Quotient (IQ) Adversity Quotient
(AQ) and Emotional Quotient (EQ). How do
these 3 quotients cause you happiness?
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Intelligence Quotient (1Q)is from
heredity for 50% and the other 50% are
from environment and upbringing. Although
we were not born to be as the people in
industry, self-improvement (Build to be);
according to position and job type, will
increase our 1Q. After practicing until you are
skillful, you will able to reach and accomplish
your working target. You will produce quality
work as the standard and retrieve knowledge
as well as ability to use tool, worthiy. These bring
you compliment and career accomplishment
in the short period of time. You will work and
receive revenue, happily.

Adversity Quotient (AQ) is the
intelligence of problem solving. One with this
is flexible for facing problem and able to handle
it well. He will try to overcome the obstacle
by himself. He will not give up and considers
it as the challenge. Some problems can be
solved, easily, while some are complicated
and need time. Thus, patience and endeavor
are all needed for people in industry; “No
problem, No wisdom”. Be endeavored as the
climber who strives forward to see what others
have not seen; the beauty and excitement.
Hence, you should not wait for others to
embolden you, but yourself. You need to
motivate and encourage yourself to move
forward and be indomitable to the problem.
If you are able to overcome it, you feel proud
and will never fear to any problem or obstacle.
After that problem is solved, you will able to
prevent it to occur. Once, there is no more
problem, you will work, happily. These provide
you accomplishment, pride and happiness,
eventually.

Emotional Quotient (EQ)is emotional
inteligence. It is ability to perceive and understand
both other and own emotions. It is also able
to restrain and show emotion, properly. It is
patient and knows discipline. It is cheerful
and optimistic, as well. One with this quotient
will work well and have interpersonal relation
with colleague. He brings harmony in group
and be the leader who has thought, creativity
and ability of implementation. He is beloved
of colleague and superior. He will be the one
who drives organization. If you were this person,
you will happy every time you work.

From above, these can be applied for
self-development and work accomplishment
which lead to money and happiness along
with others such as career advancement
that delivers happiness in working and family.

Happy family, sanity, clear mind, good
job, quality product, production achievement,
organization with competitiveness and our
survival, these will cause you happiness.

| wish everyone in industry would be
happy with their work and living as well as
deliver their happiness to family and society.



Plug-in-Hybrid advances:
AVL Future Hybrid

AVL's "Future Hybrid" is a new PHEV concept designed to reduce hardware complexity and utilize efficiency
synergies. This Lighthouse of future mobility covers all purposes of every-day customer needs while putting
best-in class CO, emissions and low-product-cost design into practice. The technology will help OEMs meet
stringent emissions targets including 95g/km of CO, by 2020.

AVL's approach was a holistic perspective of the drivetrain and vehicle integration along the AVL hybrid
development process by an optimum balancing of key drivetrain components.

AVL intends to demonstrate Future Hybrid's capability in the passenger car C-segment, which dominates the
overall market volume.

AVL SEA & AUSTRALIA CO., LTD. Tel. +66 2299 0500
Email: Office.bangkok@avl.com Fax. +66 2299 0599

www.avl.com



130! years of innovation

The new C350 e PLUG-IN HYBRID.
Always green. No matter what colour.

www.mercedes-benz.co.th

Mercedes-Benz
The best or nothing.

For details see your nearest authorized Mercedes-Benz dealer :

Sales and Service : Bangkok Metropolitan Regional ¢ Benz BKK Group Tel. 0-2745-2222 « Benz BKK Vipawadee Tel. 0-2930-1881-99 ¢ Benz Praram 3 Tel. 0-2291-1212 « Benz Rajchakru
Tel. 0-2617-1212 « Benz Talingchan Tel. 0-2880-7180-9 * Bhanthavee Auto Master Tel. 0-2542-1269 * Keng Hong Thong Tel. 0-2962-6300 ¢ MB Ramintra Tel. 0-2945-4555 ¢ Metro Autohaus
Tel. 0-2119-1000  Star Flag Tel. 0-2248-6699 * Suanluang Autohaus Tel. 0-2322-5999 « Thonburi Phanich, Lumpini Branch Tel. 0-2286-7356 * Thonburi Phanich, Ngam Wong Wan Branch
Tel. 0-2954-0200 * Thonburi Phanich, Rachadamnoen Branch Tel. 0-2622-3000 * Thonglor Group Tel. 0-2714-8888 ¢ TTC Motors Tel. 0-2322-8575 Central Region * Benz Petcharat
Tel. 0-3428-4381-4 * Benz Petra Tel. 0-2979-6889-94 Western Region ¢ TST Mercedes-Benz Tel. 0-3234-1564-6 Northern Region * Charoen Motor Benz Tel. 0-5341-2911-2 « Phitsanulok
Namthong Tel. 0-5522-3999 North Eastern Region * Autopolis Tel. 0-4334-4333 « Benz Udonthani Tel. 0-4224-9416-22 « Benz V.T.C. Motor Tel. 0-4528-0695-6 « MB Korat Autohaus
Tel. 0-4422-2777-9 Eastern Region * MB Pattaya Autohaus Tel. 0-3870-2590-1 * Chantaburi JP Motor Tel. 0-3941-8888 « Chitchai Chonburi Tel. 0-3876-4121-4 Southern Region * TST HUAHIN
Tel. 0-3252-0200-2 * Benz Phuket Tel. 0-7623-9700-1 ¢ Sanguan Wattana Enterprise Tel. 0-7436-5650-6
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How to buy
a used car?
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T buy a used car, you should have some knowledge on hand which is useful for you to inspect the car you

have eye on and avoid deceit from some tricky sellers, though there still have trustful sellers out there.
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6 things you need to check hefore buying
a used car

1. Year of bought or made: For the quite new used car, it is
indicated from the driving distance or mileage and the condition of that
car. However, for the old car, the engine condition will indicate if this car
is worth to buy. You also need to check if it has been involved with any
accident.

2. Body condition: It is difficult to repair car body as same as
the original condition. Thus, you have to check if it has been in any accident.
You have to inspect it; thoroughly. All gaps between each part must not
larger than normal and there must not have any mark.

3. Check all seams: Additionally, all seams also need to be
checked, if they are normal. Thus, if you have this data, it will help you
to compare these seams. You can gather this data from any showroom
nears you for the car with same model.
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4. Additional system installation:
If there is any additional system installation in
this car, you must check if electric wiring is
correct and in good condition because this
can impact to electric system of the car; for
example, audio system, alarm system, etc. If
that car has overmuch system installation,
you should avoid buying it.

5. Select original condition: The car
with original condition and without or less
modification is easy for inspection; for example,
if this car uses the same tire size as
pre-installations’, this means there is no over
modification that distorts suspension. To buy
aused car, you should select the one with good
condition and no modification.

6. Choose the certified used car:
Nowadays, there are many inspection service
centers to inspect the condition of used car.
This is a choice for buyer who is not an expert.
They are able to check the condition of your
car and engine. They can check if this car has
been modified or registered. You will receive
a certification after the inspection is completed
and passed. This will be the data for your
decision making whether to buy this car or not.

After buying your used car, the good
maintenance is required to prolong its useful
life and avoid unnecessary cost. Thus, this
used car will worth for what you pay.

This is only preliminary information for
buying a used car. The buyer needs to consider,
wisely, and has some knowledge, as well. The
expert takes times to have such experience
and learn from the real used car. At present,
it is convenience because there are many
inspection service centers for you to choose
and get your car inspected.

Thanks from :
Trusteecar Inspection
www.trusteecar.com
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Feel the drive
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TOP THREE IN THE WORLD
2016 WORLD CAR AWARDS

 WORLD CAR DESIGN OF THE YEAR
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hailand Automotive Institute (TAI) collaborated with Reed

Tradex Co., Ltd. and Electric Vehicle Association of Thailand

(EVAT ) to organize Automotive Summit 2016 “Pathway to

Global Green Automotive Hub”, which was held during June

22" .23 2016 at Bitec; the 4th year of this event, in order
to present and exchange knowledge of automotive innovation technology,
research, automotive industry development and model of standard and
auto parts testing development from expert, engineer, leading operator
in automotive industry throughout region; both of government and private
sectors. In this regard, Mr. Pichet Durongkaveroj, Minister of Science
and Technology, H.E. Mr. Shiro Sadoshima, Ambassador of Japan to
Thailand, and Mr. Udom Wongviwatchai, Deputy Permanent Secretary
of Ministry of Industry, presided over the event and delivered special
keynotes. Additionally, specialists in automotive innovation technology,
car maker and other relevant product operator participated in the panel
discussion.
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Thailand is the hub of automotive
industry in Asia that has been changed and
developed for over 50 years until we become
the “Automotive Hub of Asia”. Thailand is the
top ten of automotive manufacturing base in
the world. We have 1 ton pick-up truck, Eco

Supported by

covestm‘ 3 ¥ m

s A

HONDA.
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car and motorcycle with high quality as our
product champion which create value added
for almost 300 billion baht per year.
Nevertheless, Thai automotive industry needs
change and must be ready for the competition
in Global Supply Chain which is not only to
compete for the world automotive manufacturing
base but also to enhance the R&D of product;
according to the future trend of automotive
technology, while the fuel economy,
environmentally-friendly and safety standard
are concerned, as well. Due to the present
and future trend of automotive industry,
electric vehicle technology is popularized,
worldwide. It will be the key technology for
transportation in the future which delivers
advantages; especially, zero emission.

The government has policies to promote
automotive industry by supporting Thailand
as the hub of electric vehicle production. The
government also sets electric vehicle industry
as the top ten target industries. There are a
pilot project and the budget to support R&D of
electric vehicle along with urging the preparation
of R&D plan which will drive the success of
electric vehicle industry development.
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Moreover, the government also realizes
the significance of economic development in
cluster; the geographic concentration of
interconnected businesses and institutes.
There are collaboration and support to develop

the strength of value chain, enhancement of
Thai investment and dispersing revenue to region
as well as building the business opportunity to
SMEs operator. Initially, the government
categorizes target cluster into 2 types:
1. Super Cluster and 2. Others. Super Cluster
is industry that uses hi-end technology or future
industry; for example, the cluster of automotive
and auto parts which is located at 7 provinces:
Phra Nakhon Si Ayutthaya, Pathum Thani,
Chonburi, Rayong, Chachoengsao, Prachinburi
and Nakhon Ratchasima.The industry that
uses hi-end technology is such as big bike,
auto parts, engine with advanced technology,
safety system, efficient energy system,
equipment for hybrid/EV/PHEV, fuel injection
part, transmission, engine system and tire.

Thailand is able to drive the economic
growth (S-curve )into 2 types: 1. Fist S-curve and
2. New S-curve. The First S-curve is the
investment of existing industry in Thailand
to increase utilization of facility in production.
This investment will support the economic
growth in short and medium terms. However,
this group of industry is inadequate to expand
Thai economy, considerably; therefore, the
development of New S-curve is needed. The
New S-curve is the investment in new industry
to enhance product and technology. This new
or future industry will be the key (New Growth
Engines) to drive Thai economy which allocates
the development and supporting for new
automotive industry. In this regard, the
automotive development model of each car
maker conforms to the government’s policy
and can be developed; concurrently, in order
to generate benefits, undoubtedly.
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From the view point of Japanese car
makers with the plan and future target to have
Thailand as their automotive manufacturing
bases in ASEAN and Asia, they realize that
Thailand is the largest manufacturing base
after Japan.They also believe Thailand can
be their production bases to produce the new
car model with hi-end technology, electric
and fuel cell driven, environmentally-friendly
oriented and emphasizing on standard which
is significant. They will support the auto parts

industry development, as well. Nevertheless,
they need Thai government to boost the
economy, continuously, and allocate relevant
industry standard to support investor together
with readiness of infrastructure, regulation
and tax.

For panel discussion, “Technology &
Innovation for the Next Generation”, Mrs. Piengjai
KeawsuwanVice President — Government
Relations Department, Nissan Motor (Thailand)
Co,, Ltd., Mr. Manus Daomanee Senior Consultant
Technical Service, Toyota Motor Thailand
Co., Ltd., Mr. Jeffrey Gaudiano Chief Executive
Officer, BMW Group Manufacturing Thailand
and Mr. Carl Liersch Manager, Business
Development, Robert Bosch (Australia) Pty.
Ltd. shared their viewpoints in the future
automotive technology and how to drive the
growth of Thai automotive industry, sustainably.
Although Thailand has the measure for decreasing
fuel usage, we still need to build the stability
of fuel in order to secure from higher oil price
or global warming. As a result, car makers have
researched and developed more in electric
vehicle to reduce the emission of carbon
dioxide (Coz) down to 0%. Nowadays, there
are many electric vehicles around the world.
For Plug-in electric vehicle, it can charge the
power from owner’s residence. In many countries,
this type of vehicle can be charged at charging
station. This seems to be the turning point of

fueling technology development; replaced
fuel by electric power.
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Nissan is the 1% car maker to launch the
electric car “Nissan Leaf” under the concept of
Nissan Zero Emission. It is front-wheel drive
by using 3 Phase Synchronous Motor with
highest speed at 140 kilometers/hour and 160
kilometers for driving distance by a single
charging of 24-kilowatt Lithium —lon battery.
At present, Nissan increased the battery up
to 30 kilowatts which causes longer driving
distance to 250 kilometers for a single charging.
It has capacity over other models in this market.
Nissan also develops charging station; therefore,
owner can charge it at home or in public via
DC fast-charging by using 50-kilowatt plug
from CCS Combo. Additionally, CHAdemo is
also ready to develop the power supply system
for faster charging and easy to use.

Toyota has developed the Fuel Cell
Vehicle (FCV) for throughout 20 years and
launches “Mirai”. It is the Hydrogen Fuel Cell
Vehicle that applies the chemical reaction rule

by releasing hydrogen and oxygen through FC
Stack. As a result, electric power (with pure
water that is released to the rear)is delivered
to battery and motor to operate along with 2
high pressure hydrogen tanks made of 3 layers
of plastic, carbon fiber and other materials.
The longest driving distance of Mirai is 650
kilometers for a single fueling of hydrogen and
it releases zero emission.

BMW realized the significance of electric
vehicle technology; therefor, BMW creates
environmentally-friendly automotive innovation
to optimize fuel usage, as committed, and
maintain sustainability. The sustainable mobility
of BMW shows the innovation of vehicle driven
by the most advance technology of electric
power such as BMW i3. There is also BMW i8,
the sport plug-in hybrid, which its engine is
assembled in Thailand. This co-research and
development has passed on automotive
technical knowledge; especially, electric vehicle,
from Germany to Thailand. Furthermore, there
is the collaboration among faculty of engineer
- Chulalongkorn University, Provincial Electricity
Authority and ThaiGerTec Co., Ltd. that has
done the R&D of DC quick charger for electric
vehicle. This will develop the charging station
which is able to charge up to 80% within half
an hour.

Meanwhile, BOSCH has developed
automotive technology system to conform
automotive technology in the future and driver’s
safety based on the sensor technology
intelligence; for example, assistance function
for driver: parking, driving, preventing accident
from pedestrian, driver detecting function and
emergency brake assistance. The combination
of hardware and software is the inspiration for
innovation which is beneficial to society from
sustainable development.

For Thai automotive industry, if we want
to move from working for hire of production,
assembly or spare part trader, we need the
transition in automotive industry technology
and the collaboration from the government
and national research institute in order to
allocate the direction of Thai automotive
industry. Since the competency of future
vehicle depends on fuel, mainly; therefore,
“Alternative Fuel” is the answer.
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All-round
Excellence in
Vehicle Testing.

Get Better. With Kistler.

Leading Measurement Technology for Dynamics and Durability Testing.

Reliable tests are the essential basis for vehicle development. But international stan-
dards are getting stricter, so requirements for test methods and measuring systems are
increasing too.

Kistler offers complete systems and services for high-precision measurements of virtually
all vehicle-related parameters in driving dynamics, durability and tire testing. Rely on our
robust technology on test benches and test tracks: all-round excellence, wherever you
need it.

www.kistler.com

KISTLER

measure. analyze. innovate.
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