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The time for AEC commencement in
2015 is tightened. But if we look back at the
automotive industry, we would realize that
liberalization process has been in effect since
2010 as tariff barrier among 5 ASEAN members
has already been reduced to “O”. It can be
counted as both challenges and opportunities
to manufacturers. Anyhow, in order to catch
up this trend, manufacturers must hurry in
capability improvement especially in technology
enhancement.

With the collaboration of various
organizations both domestic and international,
Thailand Automotive Institute has long provided
services to support and promote auto parts
manufactures on capability enhancement.
Benefits derived from those projects are not
only in term of financial support, but also
technology transfer from experts which is the
most valuable asset. Anyhow, with the large
number of auto part manufacturers of more
than 2,000, it is impossible for TAl to meet
their requirements. TAl would not be able to
operate projects smoothly without helping
hands from those valuable partners whom we
would like to thank.

In this issue, readers will learn the success
story of some manufacturers who have
participated in the AHRDIP project. TAl team
has interviewed participants in Manufacturing,
R&D, and testing projects. TAl is happy to
invite auto part manufacturer to participate in
the 2013 projects.

Apart from that, innovation culture is a
crucial aspect to transform passive organization
to active one. In addition, technology preparation
concentrates on not only production technology
but also on the mainstream technology or clean
technology which is indispensable.

In this New Year, | would like to give best
wishes to all readers. His Majesty the King’s
sufficiency economy theory has bestowed on us
on the three pillars; moderation, reasonableness,
and risk management. It is the most valuable
philosophy for applying to not only everyday
life but also to all business sectors to reach
a sustainable growth.
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Thailand vehicle production as of Jan
- Sep 2013 is 1,930,251 units, increasing 12%
compared to the same period of last year,
whereas domestic sale is 1,034,287 units,
increasing 3%. Passenger car takes the highest
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market share. Meanwhile, Thailand motorcycle
production (Completely Build Unit; CBU)is
1,746,902 units, decreasing 14%, whereas
domestic sales is 1,690,094 units, decreasing
3%.

During the same period 847,341 units
of Thai vehicle are export, representing an annual
increases of 14% compared with the figure in
2012. The export of motorcycle (CBU & CKD)
is 686,458 units, 11% increases (249,680
CBU units and 436,778 CKD sets).

According to the Customs Department’s
record, trade balance of automotive product
during Jan - Sept 2013 indicates the export
value of 790,679 Million Thai Baht (MB),
increasing 7% from the same period of last
year. Vehicle export accounts for 389,601 MB
or 11% growth; while motorcycle reaches
32,709 MB or 25% growth; autoparts has a
value of 368,369 MB or 1% growth (vehicle
parts 354,344 MB, motorcycle parts 14,025
MB) of which are OEM parts accounting
for 178,879 MB, increasing 8% (OEM parts
141,627 MB, engine 20,422 MB, REM parts
14,371MB, jig & die 1,852 MB, and others 707 MB).

Import value of automotive products is
437,097 MB, increasing at amere 0.24%
comparing to the same period of last year;
CBU 42,648 MB, decreasing 20%, motorcycle
4,366 MB, increasing 65%, auto parts 426,083
MB, increasing 2% (vehicle and motorcycle
parts for 412,158 MB and 13,925 MB respectively).

As aresult, the automotive trade balance
as of Jan-Sept 20183 gains a surplus of
317,682 MB, increasing 18% from the same
period of last year.

Outlook as of Year 2013 (Jan-S‘.sep)ry
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Automotive situation
as of Jan-Sep 2013
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&l Vehicle

During Jan-Sep 2013, Thai automotive
industry produces 1,930,251 units at a growth
rate of 2%; passenger car 850,843 units; 1 ton
pick - up truck 1,035,383 units and commercial
vehicle (excluding 1 ton pick-up truck) 44,025
units which has the highest growth rate at
44% as shown in Table 1.

Domestic vehicle sale increases 3% or
at 1,034,287 units of which passenger car
has the highest market share at 51% followed
by 1 ton pick-up truck at 43% and commercial
vehicle at 6%. Details are shown in table 2-4
and figure 1-2.

© Passenger car

528,634 units of passenger car are
sold, 3% up from the same period of last year.
2,5601-3,000 cc engine displacement type has
the biggest decrease sale volume at -34%
followed by passenger car with engine
displacement of over 3,000 cc and 1,501-
1,800 cc have a decrease volumes at 14%
and 13% respectively. On the other hand,
passenger cars with engine displacement of
2,001 - 2,500 cc gain the highest increase at
20%. Anyhow, passenger cars with engine
displacement of less than 1,500 cc have the
highest sale volume which gains 72% of this
segment.

© 1Ton Pick-up Truck

Sale volume of 1 ton pick-up truck is
449,042 units, decreasing 7%, due to lower
sale volume of all types. Single cab, double cab
and PPV types have sale volumes of 257,425
units, 2% decreasing, 149,277, 10% decreasing,
and 42,340 units, 19% decreasing respectively.

© Commercial vehicle
(excluded 1 ton pick-up truck)

Sale volume of commercial vehicle,
covering truck of less than 1 ton, less than 5
tons, heavy duty truck, van and bus, is at
61,267 units, increasing 156% from the same
period of last year. Truck which is less than 5
tons has the highest growth rate at 52%,
while van has the least growth rate at 11%.




Table 1 Thailand Vehicle Production as of 2007-2013 by Type
Unit (S)

% Change
Jan - Sep | 2012 / 2013

Passenger car 315,444 401,474 313,442 554,387 537,987 967,623 637,437 850,843

1 fon pick-up fruck 948,380 974,775 670,734 1,066,759 899,200 1,452,252 1,055,609 = 1,035,383

Commercial vehicle

) 23,522 17,780 15,202 24,158 20,608 43,842 30,572 44,025
(excld 1 ton pick-up truck)

Total 1,287,346 1,394,029 999,378  1,645304 |« 1,457,795 2,453,717 1,723,618 = 1,930,251

Change (%) 8.36% 8.29% -28.31% 64.63% -11.40% 68.32%

Sources (): Automotive Intelligent Unit

Table 2 Thailand Domestic Vehicle Sale as of year 2007-2013 by Type
Unit (S)

% Change
2013 / 2012

Passenger car 182,767 239,954 238,773 362,561 377.664 694,234 465,004 523,634

Commercial vehicle

. 42,619 41,033 34,206 50,003 52,611 74,132 53,496 61,267
(excld 1 ton pickup truck)

1 ton pickup truck 405,865 334,282 275,892 387,793 365,848 667,532 481,810 449,042

Others 437 267 344

Total 631,251 615,269 548,871 800,357 796,123 | 1,436,335 1,000,577 @ 1,034,287

Change (%) -7.46% -2.53% -10.79% 45.82% -0.53% 80.42%

Source(s): Automotive Intelligent Unit

Table 3 Segmentation of Thailand Domestic Vehicle Sale
Unit (§)

Jan - Sep 12 Jan - Sep 13 % Of Change

Passenger car 465,004 523,634 50.63% 12.61%

Commercial Vehicle

) 53469 . 61267 5.92% 14.53%
(Excld. 1 ton pickup truck)

1 ton pickup truck 481,810 . 449,042 43.42% -6.80%

Others 267 0.03 % 344 0.03% 28.84%

1,000,577 100.00 % 1034,287 100.00%

Source (s): Automotive Intelligent Unit




Figure 1 Figure 2

Segmentation of Thailand Vehicle Domestic Sales
as of Jan - Sep 2013

Segmentation of Thailand Vehicle Domestic Sales
as of Jan - Sep 2012

1 Ton pick up Passenger car 1 Ton pick-up Passenger car
48.15% 46.47% 43.42% 50.63%
Commercial vehicle Commercial vehicle
(Exclude 1 Ton pick-up) (Exclude 1 Ton pick-up)

5.35% 5.92%

Source (s): Automotive Intelligent Unit

Table 4 Comparison of Vehicle Domestic Sale by Type

Unit (S)
% Change
Jan - Sep 13
2013 / 2012 (Jan - Sep)
650-1,500 cc. 317.604 375,355 18.18%
1,501-1,800 cc. 87,006 75,902 -12.76%
1,801-2,000 cc. 34,051 39,402 15.71%
2,001-2,500 cc. 16,624 19,866 19.50%
Passenger car
2,501-3,000 cc. 727 477 -34.39%
3,001 cc. UP 176 152 -13.64%
Others 8,816 12,480 41.56%
Total 465,004 523,634 12.61%
2 Doors 262,944 257,425 -2.10%
1 Ton 4 Doors 166,650 149,277 -10.42%
pick-up
PP 2,21 42,34 -18.91
Truck C 52,216 340 8.91%
Total 481,810 449,042 -6.80%
(4]
2 van 20,135 17.876 -11.22%
=
- Bus 209 232 11.00%
S
(L]
g Pick-up < 1 ton 6,222 6,550 5.27%
Other
g Truck < 5 ton 8,891 13,538 52.27%
© Commercial
Vehicle Truck 5-10 ton 5,485 6,085 10.94%
Truck >10 ton 11,969 16,115 34.64%
Others 585 871 48.89%
Total 53,496 61,267 14.53%
Others Total 267 344 28.84%

Total Grand Sale

1,000,577

1,034,287

Source (s) : Automotive Intelligent Unit



Table 5 Thai Vehicle Export as of year 2007-2013

Unit (s) and MB

2012 2013 2o il
Items 2007 2008 2009 2010 2011 2012 2013 / 2012
Jan-Sep Jan-Sep (Jan - Sep)
Volume (Unifs) 690,100 776,241 535563 895855 735627 1,026,671 74,865 847,341 14.22%
Value (MB) 306,595.20 351,640.71 251,342.99 404,659.37 343,383.92 490,134.74  355661.16  383,670.62 7.88%
% of Change (Units) 28.04% 12.48% -31.01% 67.27% -17.89% 39.56% 14.22%
% of Change (MB) 27.34% 14.69%  -28.52% 61.00%  -15.14% 42.74% 7.88%

Source (s): Automotive Intelligent Unit
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According to the Customs Department’s
record (Table 11) vehicle export is 389,601
MB, up 11% from the same period of last year.
Van plus 1 ton pick-up truck has the highest
export value worth 237,381 MB, but 0.66%
less than last year. Passenger car is the second
biggest amount of 140,986 MB, increasing 43%.

OEM export (Table 5)is 847,341 units,
14% increasing, at the value of 383,671 MB,
increasing 8%.

On the other hand, import data from
the Customs Department shows the value of
42,648 MB, down 20% compared to the
same period of last year. The highest import
value stems from passenger car at 28,017
MB, down 17% followed by bus and truck at
14,631 MB, down 26%.
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Table 6 Thailand Motorcycle
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Motorcycle

Motorcycle production as of Jan-Sep
2013 is 1,746,902 units, down 14% compared to
the same period of last year. Family type
decreases 19% (1,481,602 units) while sport
type increases 38% (265,400 units) as shown
in Table 6.

Thailand motorcycle market declines 3%
(1,690,094 units ). Market leader is still Honda
who gains 76% market share followed by Yamaha
and Suzuki at 17% and 2% respectively.

Production During 2007-2013

Source (s): Automotive Intelligent Unif

Unit (s)
2007 2008 2011 2012 2013 / 2012
(Jan-Sep)
Family 1563789 1768393 1511238 1921880 1.871.296 2,348642 1,831,722 1,481,502 -19.12%
Sport 90,196 185922 124011 105038 174872 257519 192,322 265,400 38.00%
Total 1.653.985 1924315 1,635249 2026918 2,046,168 2,046,168 2,024,044 1,746,902 -13.69%
% of Change -20.65% 16.34%  -15.02% 23.95% 0.95% 0.95%



% Change

2013/2012 (Jan - Sep)

Family 962,888 989.114 764,745 759,183 -0.73%

Scooter 974,244 1,062,456 816,444 715,097 -12.41%

Sport 70,252 78,497 63,193 115,814 83.27%

Total 2,007,384 2,130,067 1,644,382 1,590,094 -3.30%

% Change 8.74% 6.11%

Manufacturer Volume (Units) Market Share (%)

Honda 114,839 75.70%

Yamaha 26,435 17.43%

Suzuki 3,773 2.49%

Kawasaki 3,684 2.43%

Tiger 99 0.07%

Platinum 21 0.01%

JRD 0.00%

Others 2,844 1.87%

Total 161,701 100.00%

% Change
2013 / 2012
(Jan - Sep)

CBU & CKD (Units) 1,789,485  1,2565212 588,398 816427 1,213,002 856,935 619,025 686,458 10.89%

CBU 101,560 150,948 115,280 155,688 221,164 313,991 237,306 249,680 5.21%

CKD 1,687,925 1,104,264 473,118 660,739 991,838 542,944 381,719 436,778 14.42%

CBU & CKD (MB) 41,653.80 26,651.97 19.331.31 25013.18 2435192 29,659.88 21,315.49 36,445.63 70.98%
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E] Auto Part

The Customs Department records an
auto-parts export at 368,369 MB, up 1% from
the same period of last year. Major export parts
are vehicle parts 354,344 MB, motorcycle

parts 14,025 MB. Auto-parts and accessory
has the highest value of 161,222 MB. Harness
hits the most decreasing rate at 16%.

Due to manufacturer and assembler’s
report (Table 10) points out those automotive
parts’ export value is 178,878 MB, growing 8%
from the same period of previous year. The
highest export growth rate is JIG & DIE at 68%
or 1,852 MB while OEM and Part is the 2nd highest
export growth rate at 12% or 141,527. The most
decreasing growth rate belongs to Others with
value at 707 MB or reducing 67%.

OEM parts export is 178,878 MB, up 8%
from the same period of last year. The most
gain product is jig & figure at 1,852 MB, up 68%
followed by parts and accessory which is up
12% (141,627 MB). A group of other parts has
the most decreasing rate at 67% (707 MB).

Onimport, from the Customs Department’s
record, it shows that the value is increasing
2% (426,038 MB) classified as vehicle part
(412,158 MB) and motorcycle part (13,923).
The highest import value is frame and body
parts at 237,171 MB.




Table 10 Thailand Auto-Parts Export by Type

Unit (s): MB

% Change

Types 2007 2008 2011 2012 2013 / 2012

(Jan - Sep)
Engine 10,504.24 18,029.29 13.266.37 21,610.40 26,669.68 26,991.95 21,743.81 20,421.52 -6.08%
Spare part 7.651.20 11,007.04 12,631.85 14,451.09 16,438.75 20,116.53 15,187.80 14,371.21 -5.38%
JIG & DIE 662.29 2,121.94 994.10 1,304.38 1,682.21 1,720.91 1,100.71 1,851.63 68.22%
OEM and part 112,341.88  132,813.68  86,225.42  141,422.74 13645030 168,541.97  126,11327  141,527.12 12.22%
Others 1,356.96 957.44 390.65 561.64 2,439.42 2,310.29 2,134.93 706.84 -66.89%
Total 132,516.57  164,929.39  113,408.39 179,350.25 183,680.36  219,681.65 16,628.52  178,878.32 7.58%

Source (s): Automotive Intelligent Unit

Wmauaz 201,663 AU wuniunisudniie
suthelulszime a7uau 313,768 AU Antlu
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Thai automotive
industry trend

A forecast of 604,989 production units
during the next 3 month is made from domestic
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E] Trade
Balance

Automotive trade balance as of Jan-Sep
2018 is a surplus at 317,582 MB, up 18%.

sale which is projected at 604,989 units (52% )
or 201,663 a month and the left of 291,221
units (48%) is projected for export. Main
product is still 1 ton pick-up truck, derivatives
included, which is accounted for 54%. Small
passenger car with engine displacement less
than 1,500 cc including Eco car will share a 29%
of the production amount.



Table 11: Export-Import Value of Thai Automotive Product as of 2008-2013

Export: Automotive & Auto Part (1 - 3)

708,774

543,822

779,957

780,923

1,010,402

741,574

MB Growth %

790,679

321010100

(1.1) Passenger car

165,895

132,673

214,110

182,001

163,127

98,618

140,986

321010200

(1.2) Van and 1 fon pick-up truck

148,745

92,027

152,883

134,269

323,128

238,969

237,381

321010300

(1.3) Bus and Truck

32,622

27,750

31416

26,610

18,095

13,674

11,234

(1) Total Vehicle Export

346,163

252,451

398,409

342,875

494,350

351,261

389,601

321020100

(2.1) Motorcycle

16,810

16,768

17.219

18,962

30,241

22,462

28,164

321020201

(2.2) CKD for Motorcycle

5,082

2,849

2,874

5,822

5,245

3,781

4,545

(2) Total Motorcycle Export

21,893

19,617

20,093

24,783

35,486

26,243

32,709

321040000

3.1 internal combustion engines

69.493

53,539

79,280

88,772

99.019

75310

74,409

343100000

(3.2) Transmission shafts and cranks

6,852

5,048

7.390

8.880

10,020

7,194

7,131

321050000

(3.3) Ignition coil

6,692

4,821

7.243

7,466

11,706

8.821

8,945

321010404

(3.4) Wire and hamess

13,092

9.880

13,451

13,206

14,571

11,295

9.488

303160000

(3.5) Battry and parts

7.788

6,538

8,044

8,477

21,922

16,433

16,836

317010000

(3.6) Vehicle tyre

68,957

64,280

84,766

114,301

107,699

82,444

82,079

336030000

(3.7) Safety glass

5,168

4,278

4,808

4,753

5,396

4,048

4,235

321010405

(3.8) Other parts and accessories

143,924

108,078

139,304

147,026

191,779

144,936

151,222

321020202

(3.9) Other parts and accessories for motor
motorcycles

18,753

15,293

17.167

20,400

18,454

13,589

14,025

(3) Total Auto-Parts Export

Import: Automotive & Auto Part (1-3)

340,719

277,797.64

271,754

224,444.40

361,455

370,123.09

413,281

395,416.32

480,566

669,113.12

364,070

2012
Jan - Sep

471,962

368,369

2013
Jan - Sep

2013
Jan - Sep

473,097

501000000

(1.1) Passenger car

15,495.99

14,948.63

25,278.46

26,699.30

43,736.01

33,612

28,017

502010000

(1.2) Buses and Tucks

16,406.14

12,709.52

20,453.89

24,821.71

29,362.38

19,765

14,631

(1) Total Import of Vehicle

31,905.13

27,658.15

45,732.35

51,521.01

73,098.39

53,377

42,648

505000000

(2) Motorcycle

438.39

274.66

612.91

1,304.89

4,008.82

2,650

4,366

204030100

(3.1) Engines, transmission shafts and other
parts

97,848.61

73,698.22

119.930.71

128,158.45

180,650.99

124,407

127.964

504020000

(3.2) Parts and accessories including chassis
and bodies

111,965.11

92,879.07

161,351.09

167.542.47

328,454.67

231,759

237171

504010000

(3.3) Tyres

7.603.64

7,373.15

9.698.82

11,284.97

15,357.29

11,589

10,872

504030000

(3.4) Other parts and accessories

13,870.54

11,730.64

18,045.00

20,587.76

50,361.03

35,689

36,150

507000000

(3.5) Parts and accessories of motorcycles

(3) Total Import of Auto Part

Export - Import

14,166.23

245,454.12

430,976.20

10,830.50

196,511.59

319,377.92

14,752.20

323,777.82

409,833.44

15,016.77

342,590.42

385,527.75

17.168.88

591,992.86

341,235.98

Source (s): By cooperative of Department of Trade Negotiations and the Customs Department

12,492

415,935

269,612.05

13.925

426,083

317,581.65
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Dr. Patima Jeerapaet, President of
Thailand Automotive Institute (TAI) attended
the OIE Forum 2013: Next Generation of Thai
Industry; which is collaboration between the
Office of Industrial Economics and Krungthep
turakij newspaper, at BITEC Bangna on October
39,2013, in order to present tendency of Thai
economic industry position and condition,
industrial development direction as well as
adaptation guideline based on fluctuation of
the World economy.

Mr. Suwat Liptapanlop, former Deputy
Prime Minister and Minister of Industry, was
honor to give opening speech, followed by the
special keynote speech from Mr. Prasert
Boonchaisuk, Minister of Industry (MQOI), in the
topic of “Strategy of Moving Thai Industry
towards”. Then, Dr. Witoon Simachokdee,
Permanent Secretary-Ministry of Industry
joined the discussion panel of “Next Generation
of ThaiIndustry”, which focuses on major roles
of Ministry of Industry to place strategy of nation’s
industrial development in according to the
Government’s policy and conform to all dynamic
change of world activity and under the concept
of “Green Industry”.

Furthermore, there were exhibitions from
MOI’s sub-units; including TAI that presented
in the theme of Next Step Forward and the
Future of TAl’s Testing Center along with many
research reports that would be benefit to both
existing and future of automotive industry.
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During 22-24 October 2013 there was
ameeting on 18th Automotive Product Working
Group (APWG ) of ASEAN members in Malacca,
Malaysia. The meeting considered a draft MOU
on mutual recognition arrangement (MRA ) on
automotive product by adopting 19 UN ECE
regulations as the agreed standards among

ASEAN member economies. The implementation
plan is scheduled in 2015. The agreement will
facilitate trade among ASEAN members as
non-tariff barriers will be revoked. Moreover,
on 21 October 2013 meeting participants had
an opportunity to withess ASEAN NCAP (New
Car Assessment Program: NCAP) testing
done by Malaysian Institute of Road Safety
Research: MIROS, Malaysia. TAl executives
also participated in the events.
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Thailand Automotive Institute (TAI) joined “TAPMA FAMILY RALLY

2013~ hosted by Thai Auto Parts Manufacturers Association (TAPMA)

team work.
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during October 26 - 27, 2013, route: Bangkok - Nakhon Nayok (lodged
in at Engtharn Resort). There were a lot of activities along the route.
The representatives of TAIl staff has joined the event for sodality and

On November 6, 2013, there was a press
conference of “1St AUTO IMPORT EXPO”
event announced by Dr. Prachin Eamlumnow,
CEQ, Grand Prix International Co., Ltd. and Mr.
Jaturont Komolmis, Chairman of AUTO IMPORT
EXPO. Mrs. Tasana Piriyaprut, Vice President &
Acting President of Thailand Automotive Institute
(TAI) attended and participated the panel
discussion, as well, in the topic of “Unleash
obstacles of imported car”, which will be a
part of this event.

The 1st AUTO IMPORT EXPO will be held
on November 25t - December 18t, 2013,
10.00 am - 8.00 pm. at Government Center
Chaengwattana Building B.




IMC visited TAI for future
collaboration
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On November 11, 2013, a representative
of the Institute of Management Consultants
of Thailand (IMC Thailand)leaded a group of
IMC Singapore and IMC Myanmar to visit Mrs.
Tasana Piriyaprut, Vice President & Acting
President of Thailand Automotive Institute
(TAIl) at Kluaynamthai office.

This Thailand site visit is focused on
automotive industry by the objective of
knowledge exchange as well as discussion for
future collaboration among institutes which
will strengthen ASEAN Economic Community

(AEC).
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THAILAND
AUTOMOTIVE
INSTITUTE (TAl)
SUPPORTED
AND ATTENDED
“TSAE AUTO
CHALLENGE
2013-2014
STUDENT
FORMULA”
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Thailand Automotive Institute (TAIl)
supported and attended “TSAE Auto Challenge
font Student Formula” organized by Society
of Automotive Engineers Thailand (TSAE)
during November 15-17, 2013. Mrs. Chureerut
Suwanvithaya, Advisor to President of TAI
leaded management team and engineers
to participate the event as judges of selection
committee for the competition to win a trophy
from HRH Princess Maha ChakriSirindhorn.
Meanwhile, TAlhad been also rewarded the
royal trophy from supporting 100,000 THB
as the funding to promote automotive
engineering skill development for competitive
in the world market at the Thai Bridgestone
Proving Ground, Saraburi.

His Excellency Air Chief Marshal Kamthon
Sindhvananda, privy council, honored this event
by giving a speech to contestants and rewarded
royal trophy and gratuity to the winner team
that had remarkable work: MRT team from
Maejo university, Exceed_AE from Siam university
and Initial team from King Mongkut’ s Institute
of Technology Ladgrabang, respectively.
Mrs.Chureerut Suwanvithaya presented the
trophy; supported by TA|, the Best Presentation
to Lukeprabida Team from Prince of Songkla
University, as well.
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Thailand Board of Investment collaborated
with ASEAN Korea Center organizing a meeting
on Thailand: Current business environment
and investment policies during 19 - 21 November
2013 in Changwon, South Korea. The objective
is to promote network between Thai and

Thailand Board of Investmen

Korean investors. Thai representatives had a
chance to visit two auto-part factories,
Doosan Infracore and Hyundai. At the seminar
Mrs. Tasana Piriyaprut, Vice President & Acting
President of TAIl, gave a speech on Development
of Thailand Automotive Industry: Opportunity
& Challenges.
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Thailand Automotive Institute (TAI) by
Mr.Chaisiri Vichailak, Administrative Director,
along with Expressway Authority of Thailand
(EXAT) support “Convenience Security and
Safety Services for Travelling during New

Year of 2014~ campaign in order to contribute
services to publics during the holiday seasons.
Gen. Prin Suvanadat, Deputy Minister-Ministry
of Transport, and Mr.Aiyanat Tinapai, Governor-
EXAT, Ministry of Transport honorably presided
over the event on December 23", 2013. TAl
also participated in the parade and gave out
fan at service area nearby 5 following toll plazas:
Bangkaew outbound, Bangpa-in inbound,
Bangpa-in outbound, Chatuchot and Pracha-
Chuen outbound as allocated by Ministry of
Transport.
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(AAl Summit)
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Management team of Thailand Automotive
Institute (TAl)attended The 2" Asia Automotive
Institute Summit (AAl Summit) at Bali, Indonesia,
during November 25™ - 26™ 2013, leaded by
Mrs. Chureerut Suwanvithaya, Advisor to
President; along with, Dr. Atthawit Techawi-
boonwong, Director of Auto parts Manufacturer
Dpt., Mr. Utai Unagul, Acting Director of Testing

and R & D Center and Dr. Yossapong Laoonual,
Expert. This summit was organized by Japan
Automobile Research Institute (JARI) with
objectives of exchange knowledge of automotive
technology and collaboration among organizations
and countries in Asia region. There were 8 of
automotive institutes from 7 countries in Asia
participated the event. On this occasion, JARI
also proposed TAIl to be the host for the next
meeting.
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Mr. Chaisiri Vichailak, director of
Administrative, Thailand Automotive Institute
(TAl)and management team attended the grand
opening of The 30" Thailand International

GRAND OPENING
HE 30" THAILAND
INTERNATIONAL
MOTOR EXPO 2013

Motor Expo 2013, which this year comes with
the concept of the “INNOVATIVE ENERGIES-
WORLD-CHANGING VEHICLES at Challenger
Hall, Muangthong Thani, on November 29, 2013

TAl and Ministry of Industry (MOIl) have
collaborated to introduce the clean technology
innovation with friendly environment in fuel and
electric tuktukin order to prepare for the increase
number of automobile in the future. Additionally,
there are booth exhibitions of automotive and
motorbike from 38 and 10 leading manufac-
turers, respectively. The 30" Motor Expo
was held during November 29, - December 10,
2013. at Challenger Hall 1 - 3, Muangthong
Thani, Nonthaburi.




VRS ST "IILJ".I I

N

slloufiusa:angy JAIAA

ELIEVE Bl ©

fubi :.-_-......-.-IJ.;.-—

155U

nnud

g munh.n:amnmaEITnu Us: a- b

PRECAUTION AND
ROAD ACCIDENT I[\)I

REDUCTION
* YEAR SEASO

RING NEW
2014

ani0usqugus  soudaduayu
InsonasstusoAdaviula:angUuRLn
nnuu gavinAn1atlnl 2557

annifuenueun ihsufanssuatiayu
Tnssnssussatlasiuuazangifivngnianuy
dramnaniatilvi 2557 TunTUULEINIILN
%ﬂﬁé’mﬁ@ﬂiiﬂﬁmm%’ lunisiaanld
g1esn uaznuanfiulien at1egnisneu
Bums (fiedss ﬂmauwuﬁmmmﬂmmﬂu
ANUNEBULDITANBUNNTLAUNTY nels
WUIARA “BELIEVE BE-LIVE” Tnalafuinsam
270 wEWas TTud FjuunsInIInig
neznaNALLNAN udssauiauaziTy I
Faufanssy merasanauld deensdoutluau

24

wiouiull uedawlsd Saunan o Qiim
BBUANTUNTUUAINNNLN TALTauang I
psannsoiieediu sruiesniinanauia
LPG / CNG ﬂiumﬂua'qmmﬂ dntineu
UUANGUTHUVLAT Ui 1-4 uazdniinay
muawqmmmﬂi wnd luaedasinau
Furauiiuun

Thailand Automotive Institute (TAl)
participated with Department of Land
Transportation (DLT) in the Campaign of
Precaution and Reduction Road Accident during
New Year Season 2014 by acknowledged public
to choose the right tire and helmet in order to
be prepared before traveling in this holiday
seasons under the concept of “BELIEVE
BE-LIVE”. Mr. Pong Chewananth, Deputy
Minister, Ministry of Transport, presided at this

opening event and invited public to join the
pre-check for safety first activity. Additionally,
Mr.Atsatai Ruttanadirok Na Phuket, Director-
General, Department of Land Transport, also
promoted pre-check service for LPG/CNG
vehicle. Those services would be available at
DLT, for Bangkok: Sub Department of Land
Transport District 1-4 and Others: local Sub
Department of Land Transport of each province.
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By Yossapong Laoonual, Ph.D.

Expert, Thailand Automotive Institute
Assistant Professor,
King Mongkut’s University of Technology Thonburi
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Figure 1 Ethanol city bus commuted into city area and reached 1 million kilometer during the
period of year 1986-2000 or after 14 years [2]

Introduction

From previous issue of Automotive
Navigator Magazine, Jul/Sep 2013, overall of
ethanol fuel technology for substitution of diesel
had been summarized. For this issue, the author
would like to give more detail of ethanol ED95
engine technology, the technology for 100%
substitute diesel by adding additive in ethanol
to improve the ignition. This technology had

been developed in Sweden since 1984 [1]and
first operated in two following years, 1986, by
collaboration of Stockholm Public Transport and
Scania as shown in Figure 112] Currently, there
are over 600 ethanol buses available for
services in Stockholm and cities in Sweden.
Moreover, during 2011-2013, it has been used
for demonstration and testing in Thailand.
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Demonstration Project
of Thailand’s First
Ethanol Bus

The project has been originated and
executed in Thailand since 2009. During the
period of year 2010-2011, Energy Conservation

0N\
A

1

Promotion Fund, provided by Ministry of
Energy, supported the project along with
collaboration from both government and
private sectors: Department of Industrial
Promotion, King Mongkut’s University of
Technology Thonburi, National Metal and
Materials Technology Center, Energy Policy and
Planning Office, Pollution Control Department,
Bangkok Mass Transit Authority, Department
of Alternative Energy Development and
Efficiency, the Excise Department, Department
of Energy Business, Mitr Phol Bio Fuel Co.,
Ltd., Scania Siam Co., Ltd. and PTT Plc. It is
at the outset of promotion to replace diesel
by ethanol in citybus. There are demonstra-
tionsand driving tests of ethanol bus with the
real traffic in Bangkok and suburban area’s
routes. Additionally, laboratory tests had been
done to analyze advantage and disadvantage
of using ethanol over diesel under Thailand’s
weather condition, before developing this
substitute as the nation’s future alternative
fuel. Furthermore, the body structure of this
ethanol bus driven by ethanol is made of
aluminum-alloys which are lighter than metal
structure made for ordinary bus used in Thailand
as well as ability to against corrosion. Sample
of ethanol bus and service station, as demon-
strated, is shown in Figure 2

Figure 2 Ethanol bus,ED95 and fuel station at King Mongkut’s University of Technology Thonburi
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Ethanol ED95 engine for ethanol bus
has been designed and developed by Scania
in Sweden during year 1984. The latest model,
the 3™ generation (as shown in Figure 3), has
started manufactured and sold in 2007. Table
1 shows that the maximum ethanol engine
ED95 power is 270 hp at 1,900 rpm. The
maximum torque is 1,200 Nm at 1,100-1,400
rom, as shown in Figure 4. It can be seen that

0 Figure 4 Performance curve showing torque and engine power of Scania’s ethanol engine, the 3rd generation [3]

there is no different in performance between
diesel and ethanol engines. Additional parts
have beeninstalled to use with ethanol ED95;
for example, larger of injection system, ethanol
resistant parts with higher compression ratio.
Scania also points out that maximum thermal
efficiency of the ethanol and diesel engines
has no significant difference between 43%
and 44%, respectively.



Table 1 Specification of engine ED95 in ethanol city bus

Engine Model Scania DC9 E02
Fuel ED95

Engine Stroke Volume 9 Liter

Engine Cylinder 5 cylinders

Borex Stroke 127 mm. x140 mm.

Compression Ratio 28:1

Maximum Power 270 Horsepower (198 kW) at 1,900 rpm
Maximum Torque 1,200 Nm at 1,000 —-1,400 rpm
Injection System Electronic Diesel Control (EDC ) &

Pumpe-Dse-Einspritzung (Unit Injector)
After treatment Exhaust Gas Recirculation & Oxidation Catalytic

Emission Level Euro 5&
EEV: Enhanced Environmentally friendly Vehicle

95% Hydrous Ethanol
ED95 Additive

95% Hydrous Ethanol Ethanol 40%-50%
Isobutanol Denaturant 3%-6%
Beraid 3555 Ignition Improver 40%-50%
Ethomeen O/12 Lubricity 7%-9%

Morpholine Corrosion Inhibitor <0.2%
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Figure 5 Comparison emission standard level of NOx and soot released from ethanol engine, Euro 5 and diesel

engine, Euro 3 [3]
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Emission of
Euro V Level

The emission of engine and fuel ED95
are eligible to Euro 6 standard and enhanced
environmentally friendly vehicle (EEV ) whichemit
slow NOx and soot. In Thailand, Euro 3 is
used, which emission rate is higher than Euro
5,as shown in Figure 5. To meet standard of
Euro 5, a diesel engine must be installed the
exhaust gas recirculation system with oxidation
catalytic converter and the particulate filter.
As a result, the ethanol engine used the same
after treatment system excepted particulate
filter will provide the same emission level as the
diesel engine.

Fuel Economy

Based on the report of BioEthanol for
Sustainable Transport (BEST ), which is gathered
testing results of city bus used “ED95” from
many countries, reveals the difference of fuel
consumption rate as shown in Table 4. Fuel
economy is between 1.35 - 1.69 km/. By
demonstration two routes in Thailand, the
testing result of city bus used ED95 shows
that suburban route: King Mongkut’s University
of Technology Thonburi’s campus (Bang Mod
- Bang KhunThian), has consumption rate
at 1.43 km/, approximately; whereas, the
air-conditioned bus no. 21’s city route, operated
by Bangkok Mass Transit Authority (BMTA)
consumed higher at 0.95 km/.This difference
is occurred from different traffic and terrain.

On the other hand, researchers have
tested and made comparison of the diesel city
bus to the ED95 bus with chassis dynamometer
of Pallution Control Department (PCD )by applying
with Bangkok driving cycle in order to obtain
the same condition. As a result, they found
that the city bus operated by ED95 had fuel
economy at 1.6 km/, while reports 69 tested
diesel city buses by PCDindicated the average
of fuel economy at 2.56 km/l [6]. This is
supported by the fact that ethnaol has 60%
heating value lower than diesel caused higher
fuel economy of ethanol ED95 than diesel.

Table 4 Comparison of fuel economy of ED95 city bus around the world [5]
and in Thailand [6]

Stockholm 3 1.35
La Spezia 3 1.69
Full Scania bus Beijing 1 1.49
Bangkok 1 0.95 (Urban)
1.43 (Suburb)
Scania Chassis, Madrid 5 1.03
local body work Sao Paolo 1 0.76
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According to financial and economic
analysis suggested as the government policy, it
indicates that the absent of government

support and investment in replacing diesel to
ethanol of bus operator will cause price of

ethanol ED95 higher than natural gas and
diesel, dramatically. This does not attract bus
operator to invest in ethanol ED95 bus project.
Hence, the government needs to consider
this as the whole nation social benefit as the
promotion of ethanol city bus has advantages
in both economy and society with the value
over 100 billion Thai baht at the period of 20
years project evaluation [7] Additionally, it will
create more value than using natural gas or
diesel city bus by increasing Thailand’s resource
security i.e. lower import of petroleum, lessen
air pollution and securing income of sugarcane
and cassava farmers because they are major
materials used to produce the ethanol.
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Conclusion

As consequence of the demonstration
and testing of ED95 city bus in Thailand during
2010 - 2013, we have acknowledged the
technology of ED95 city bus and learnt from
real experience in forms of performance and fuel
economy, which has no significant difference
compared with ED95 city bus used in other
regions as well as lower emission than diesel.
Moreover, it can be proposed that the related
agencies such as BMTA or private bus
operator can use ethanol ED95 city bus for
providing services in defined route along with
building up ethanol station within the bus
terminal area. As a result, fuel management is
uncomplicated because regular consumption
rate data is predicable. Thus, collaboration
and support from both of government and
private sectors will promote ED95 city bus
to becomea new alternative to Thailand in the
future, apparently.
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Failure Mode & Effect Analysis (FMEA)
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tnldlutureunsu@nenyslull 1970 waz
vihingnsmsgravinesuenuaudlut] 1980 Tne
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Ford LﬂuﬁﬂLL‘mmeﬂuﬂuvmﬂauammwmiu
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LmJ’auﬂwNLiEm’n QA Network, QA Matrix
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Nowadays, the ISO/TS16949 reference
manual consists of 5 subjects that are applied
to the automotive industry : Advanced Product
Quality Planning (APQP), Production Part
Approval Process (PPAP), Statistical Process
Control (SPC), Measurement System Analysis

(MSA) and Failure Mode & Effect Analysis
(FMEA), which it is going to be introduced

FMEA is simply defined by gathering
of the 1st initial letter of following words:

- Failure : a state of inability to perform
a normal function

- Mode : a particular form or type

- Failure Mode : a particular form of
failure or type

- Effect : a change that results when
something is done or happens

- Analysis : a seeking for reason or cause
of effect (looking at effect and using thought
for reason)

As stated in the Art of War by Sun Tzu,
“The one who knows the enemy and knows
himself will not be in danger in hundred battles”.
Nevertheless, this model is practiced to control
problem in the procedure of Process Flow
chart, not warfare. Thus, how do we know
what failure will be occurred in the process?

Definition of Customer

Customer is included both internal and
external customers.

External customer is one who buys our
product to uses or consumes it; including the
government sector. Internal customer is one
who receives a product we made to further
process in his organization (plant).

Failure Mode & Effect Analysis (FMEA),
originally, was come from the National
Aeronautics and Space Administration (NASA)
during year 1960 and US military forces applied
it for weapon installation in 1970. Later on, it
was used within automotive industry in 1980
by Ford Motor Company as the pioneer. Then,
Japanese automotive manufacturers; TOYOTA,
HONDA and ISUZU also utilized and named it
as QA Network, QA Matrix, etc.
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® MIAATINEZLNUNS (Process Analysis)

® NMTUATIZVAWIAINIAN (Root Cause
Analysis)

© NEAILANNSILAUNT FNUANTNAMLEN
(Process Control)

& Objectives of FMEA and
ISO/TS 16949

Objectives are to analyze expected
failure that might be occurred with production or
design process and to set preventive measure
or detection in the Control Plan. The effective

Faiwnital Fallare Made s Effech Aasbdi (Freons PEEA

analyze will produce Pokayoke (preventive
tool) as an outcome of successful activities.
Otherwise, it is merely taking note from gath-
eredproblems and potential solutions into
paper, which dose not give any value-added
to control production process. It is only to
ask for approval of a work piece (PPAP) from
customer.

@ Analysis Process of FMEA

There are 3 major subjects as defined
in FMEA form As shown in Picture 1
® Process Analysis
® Root Cause Analysis
® Process Control (shown in below table)

L] L0 2] E H
re—— L T ElZ
= ] =
— 1-Process Analysis L1-RCA 3-Rrocess Control

o Picture 1 Headlines of FMEA form, as shown in Picture 2, are similar to ordinary form

Potential Fudiare Mode uad Effects Anafysis (Prooes FMEA)

ruiglau FMEA number ruigiauRbiSinos1vaviia:s:ufiv FMEA auruigiau
novaAnsiJuwniKua

) Bona:ruigiavuavs:uu (Item) s:ystiandes:dutavmsdinsi:Kia:Boruigiau
uovs:UU (System) s:uusioa (Subsystem) KSoBudou (Component ) A1
1011AV1gq UuA® 69UoVBUVIUNA:N1N1SDINS1:K

) wsuwaseuns:uouns (Process Responsibility ) s:uge “OEM” iwunia:/
rnSongduisuwasauTuns:uouN1s

) 1a3au (Prepare By ) Taas:usiga:idaafunisdadownsuwasounism FMEA
d1uNs:uUdUNISWATBVADSAONSWIENS:UOUNISWAAS1ga:I§gans:yldin
BoluasinsFAnniia:6ousYNUoVIAONSASUWAsDU

) Usu/ stavevsn (Model Year (s )/ Vehicle(s ) s:utsuwaanurnldsuwans:nu
31NNS:UdUNISWAQ

) sunnkua (Key Date) Sufrikuadt FMEA a:devia§adva:dovioudun
3:T6ns:udouNISWaauu

) oufirih FMEA (FMEA Date ) duiSurin FMEA duns:uouniswaaia:ou
nMN1sINTY

) Auviukan (Core Team) avsigBo/ wsourih FMEA diuns:uounmiswaa
laziwunndvia (wigisoudins1KiNnidu ogua16ouItdiniuu)

FMEA number is a reference number as defined by each organization.

. Iltem is name and system number; System is type or level of analyze

and name of system’s number; Subsystem or Component.

. Process Responsibility is to identify “OEM” division/group in charge

for the process.

. Prepared By is to specify detail of contact person who is in charge

for FMEA production process; which is the production engineer.
Detail also includes name, contact number and company name that
the engineer comes from.

) Model Year(s )/Vehicle(s)is to inform what model or type of product

will be effected from production process

. Key Date is the due date of FMEA and must be ahead from the date

of production

. FMEA Date is the starting date of FMEA in production process and

making correction

) Core Team is a list name of person and co-operator who perform

FMEA in production process and division that they are under (person
who performs only)
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[ Identify Functions ]

| Identify Effects of the Failure Mode [+

i H Determine Occurrence I

- —--~| Determine Severity |-y~ Identify Special Characteristics

]
I
e ~I Identify Potential Causes }%5-[ Identify Root Cause
' '

; Identify Design or Process Control(s) |

i | Determine Detection |
: i

! | RPN & Final Risk Assessment |

'—-[ Take Actions to Reduce Risks |— -

e —————————

Picture 3 Flow Chart of FMEA Process
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& To Perform FMEA

FMEA analysis is explained by the

condition of Flow Chart as shown in Picture 3

As shown above, it consists of 3 subjects:
Process Analysis, RCA and Process Control.
Starting with process analysis, the comprehension
of production process is required; in term of
mechanism. That means analyst must know
and understand all details related to how it
operated.Concepts used for Process Analysis
is Suppliers Inputs Process Customers Outputs
(SIPOC). It is a tool that frames thought for
process analysis as following as

From Picture 4 shows a form for process
analysis. Started with select a production
process to use for analyzes and each process
must be analyzed as defined in the Process
flow chart. Here is an example (only 1 process
is analyzed).

AL
TEELHY

Fl
WHITIZArIErmy

SIPOC Mode

Prosgdd HINVHT

Peocids Tl

reoess Dwner
NS E
=

Ot LML A T s

b o E T H

- = - - -
WA AT T T BT I il S Ol Pl

Name of product
Previous process
In put received from who
Tasks of process

[ ] T Ia-'!:ll el

Name of processing
Next process

|ﬁ"n—:‘|.|;i|":||"ﬂ|:'t § Frivrial Pailrs mcods

Process (which process is applied and by what principle ) Output from processing

Requirement (for outcome)

(Explain process or method of turning input to output)

sUR 4 1uunesulonats Process Analysis
Picture 4 Process Analysis Form

Potential Failure mode

a2
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Example Drilled Piece

Cutting Process

A 4
Drilling Process

V' Final Inspection

\ Store Process

o Picture 5 Shorten Production
Process Flow Chart

@ Process Analysis (Drilling
Process) ns:usumsio:s

nuuunady sy 1 Input - Process
- Output Sluni,,mumiwmqLm%‘vmaumu

Input @LLANNIELNUNI5R) Process
(NT2UIUNNTIAITY) output (ﬂ“?umu?iﬁg)
?a‘m“’lﬁm Ao n1sesuNsdumeuns Aty
anmaesiuaenlunss wunaanzg lnesad
9z u‘lw“l,mawumuuumaauaﬂimamqh
1JJV1’J‘J"aﬁLI’18ILWFNLLﬂ wunmumminmﬂu
1N Lme’meumumm Snesuneniiaauail
m”l‘vumﬂmm”lmm%"luﬂi“mummma”lﬂ
ﬂiwtmummmmm?@ﬁmﬂ ma‘iuuma‘mm
miﬂw 6 TnelifodLnesneas Boaeiunay
ﬂaa'lumiwmummmiawm LazIzy
W dimas (Parameten wmmmm‘l,ums
mmummmimfvniwwﬂwmmg

Drill bit

<|;

RO Ioee

Step 1 Drilling down - Parameter is pushing

Step 2 Slashing - Parameters are Speed of drill
bit, Sharpen of drill bit, Harden of work piece,
Penetration of cutting thru work piece’s
resistance

o Picture 6 Sub-process of machine’s
operation and indentified Parameter
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@ Process Analysis (Drilling
Process)

From the format, analyst has to identify
Input - Process - Qutput of process that is
going to be analyzed as Input (work piece
from cutting process ) Process (driling process)
Output (drilled piece). The significant part is
to explain the transformation of work piece into
drilling process. It has to describe how work
piece is changed and avoid reporting only
worker pushed the drilling button and made a
hole in that work piece because this means
the analyst does not understand the process,
mechanically. Additionally, the key point of ex-
planation is the appearance of the hole;as
shown in Picture 6, which presents sub-pro-
cess of machine’s operation in detail as well as
indentifying Parameter that involved in this

operation.

The Last Step - Output or work piece
with hole as indicated in Specification. For
additional details, they have to be experimented
since it is hard to explain in verbal. Not everyone
knows every detail of how it operates as some
said - Though someone does his job daily, he
may not know about mechanism of production
process.

AMNUTLAUNITIATIZINGZLIUNNG
Process Analysis uai1l%La1Mma1171
nezuluNITintNeslsuasNadws 189

dl v - =3 v
ngzuluNIgNAaniIsAnaslsLazisfasla
adanludasAaninisusal guiviade
LNNTA9UDINTZLIUNIS Potential Failure
Mode A1l 7 mumn3 9 FVEA

From the concept of Process Analysis,
it shows what task and output of required
process are; therefore, the rest is failure or

failure mode; Potential Failure Mode, as shown
in Picture 7 as of FMEA Table.



GhESd Hep

Failure Effact{s] of
Mode Failue

Potential

Sarviity
.

o Picture 7 Process of Potential Failure Mode as of FMEA table
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Not Pass Safety

Potential of failure mode may effect to
operation safety of vehicle and/or involved in
against law without advanced notice
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nUNELaY 3 Potential Failure Mode
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Criteria/ Regulation

Potential of failure mode may effect to
operation safety of vehicle and/or involved in
against law with advanced notice

Regulation

Not Pass Safety Criteria/

Work piece | Too big hole

with hole or

hole size
Too small hole
Slanted hole
Rough edged hole
No hole

@ Details for Table

Number 1: Name of process; i.e., Driling
Process (for analyze, understanding how it
operated is needed)

Number 2: Requirement. Allocate
conditions of Product Specification process
by indicating required feature of product after
passing the process. For example, work piece
with hole, no need to inform the hole size such
as + 10 or -0.1. In case of assembly, indicating
only part A assembles with part B is accepted.

Number 3: Potential Failure Mode is
indication failures that conform to requirement
in Number 2.

May cause danger to operator
(machine or assembly ) without
advance notice

May cause danger to operator
(machine or assembly ) with
advance notice from something

Capability of operation in major function is
loss (Vehicle is not able to operate and no
effect to operation safety of vehicle)

Extreme impact/severity of
problem to production process

All products (100% ) may be
destroyed. Production line is
needed to be terminated or
cancelation of order shipment

Loss or reduction
capability of
operation in major
function

without full capability)

Capability of operation in major function is
decreased (Vehicle is able to operate

High impact/severity of
problem to production process

Some of production may be
destroyed. There is aberration of
existing process and effect to
capability of process: speed of
production process is reduced, to
solve this, adding more worker is
needed; as a consequence of the
failure

Loss or reduction

capability of minor function)

Capability of operation in minor function is
loss (Vehicle is able to operate without
convenience generated from operation of

operation in minor
function

Capability of operation in minor function is
decreased (Vehicle is able to operate with
less capability of operation from minor
function that generates convenience)

Moderate impact severity of
problem to production process

All production may be required to
repair or change outside the
production line in order to be
accepted

Some of production may be
required to repair or change

outside the production line in
order to be accepted

There is imperfect of product; visibly, or
noise. Majority of customers (>75% ) can see
or hear noise. Vehicle is able to operate

Irritation from
partial imperfect of
product

There is imperfect of product; visibly, or
noise. Half of customers (560% ) can see or
hear noise. Vehicle is able to operate

Moderate impact/severity of
problem to production process

All production may be required to
repair or change at production
area in order to be accepted

Some of production may be
required to repair or change at
production area before using them
in the next process

A Picturs 8 Table of Risk Evaluation : Severity FMEA

aa

There is imperfect of product; visibly, or
noise. Some customers (<25% ) can see or
hear noise. Vehicle is able to operate

Low impact/severity of
problem to production process

Caused a little convenience to
operation process or operator
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Number 4 : Potential Effect of Failure.
The concept of analysis the failure mode is to
specify process in order from the beginning to
the end (car user) as well aseffect to the
government that legislate laws and regulations
for this product. Simply, the Effect analysis is
classified as Process Effect & Product Effect.
Process Effect is to analyze each concept,
step by step and will effect to production process
only; whereas, Product Effect will analyze
user. After identifying the effect based on
this concept, the effect will be compared to
Severity Evaluation Criteria table (Severity FMEA)
as shown in Picture 8. As a result, there are 2
major groups named: Effect to Process and
Effect to Product.

Too big hole

Too small hole
Slanted hole
Rough edged hole

No hole

Cannot be repaired

Unable to assemble to Bolt
Unable to assemble to Bolt
Wasted time to repair

Unable to assemble to Bolt

How to use the table: 9-10 refer to very
high score.

O Effect of Product

It will be scored if product is the work
piece that is related to Safety Parts, Regulatory
Parts or Special Characteristics (SC).

& Effect of Process

If there is unsafe incident occurs in the
workplace without warning, the score will be
added such as broken mold from previous
process. Score range of 7 - 8 is quite high.
The Effect of Product is caused mostly from
SC failure; whilenon-safety/ regulatory part,
product line disruption and discard totally
defected work piece is scored between 5 - 6,
the moderate score level. The Effect of Product
is occurred at the minor function of work
piece; for instance, the defected pen is
caused from failure in the size of roundness.
To repair the failure, another process, separated
from production line, is applied. Example of
filing information In table, number & is a score
from Severity of assessment and marking
the symbol, as allocated by customer, into
the next box, which emphasis on SC only
(more details of Special Characteristics:
SC is shown in ISO/TS 16949).

© In Summary

The concept of Suppliers Inputs
Process Customers Outputs (SIPOC )is focused
on the comprehension of process in term of
mechanism. The incomplete identification of
failure in each process usually is caused from
nonconsecutive analyze, using work experience
or previous process of failure. Thus, each process
must be analyzed to gathering all failure.

This issue of Automotive Navigator
Magazine presents the Failure Mode & Effect
Analysis (FMEA), the effect of processing.
There is another related article, “Root Cause
Analysis”, will be introduced in the next issue.
See you all next time.
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Please, write your question to
Sirisint@yahoo.com
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Corrosion Test by Implementing
Stimulated Environment with
Salt Spray Test
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All 8 methods are assigned to test
qualification of each work piece based on
its forming process; for example, Zinc coated
on metal (MFZn)is applied with the salt spray
test by 6-7 pH saline solution as the catalysts.
Moreover, testing by usage of each work
piece can be also applied. Practically, some
pieces are covered with soil or mudfrom being

used such as EDP painting on chassis. To
analyze them, we use Corrodkote test by
mixing elements; similar to whiting (Marly
limestone), and dab it all over the sample to
stimulate the real use of work piece which
occasionally has covered with soil or mud.
The electroplated nickel-chromium (Ep-FE/Ni,
Cr)or electroplated copper-nickel-chromium
over plastic work piece (Ep-PL/ Cu/ Ni/ Cr)is
normally used the CASS test by combining
solution which has pH less than 7 with Copper
chloride. As a result, there is pitting corrosion
on chrome-planted surface.

| would like to focus more details on the
salt spray test which is one of highly required
demand services from customers to Thailand
Automotive Institute (TAI).

© The Salt spray test as
standards of ISO 9227,
JISZ 2371, ASTM B117

This is the test for general surfaces in
their ability of corrosion resistance by
evaluating from forming of white rust (white
storage stains) or rust on zinc coated work
piece. Moreover, the peeling off, swell or
crease of paint coated by making the X-cut
mark is able to evaluate the spread of rust/stain
as well. Whereas, making the crosshatch is
used to assess the cohesion of paint by applying
cellophane tape on the mark and peel it off to
see if paint is still adhere to the surface of the
sample

© Testing tools

It is a closed cover cabinet made of
non-reaction to saline material such as PVC.
There is a mist tower in the middle of chamber
which sprays saline all over to make sure the
sample contacts with saline. The cover of
cabinet is triangular end of a roof to prevent
the store of saline mistaway from contacting/
dripping directly to the sample.
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© Sample Preparation

If the sample is a finished product, it
should be coated or plated at least 24 hours.
The size of sample also needed to be fit to
the chamber and has similar size of finished
product by slicing in smaller oneand cover the
cut with tape or fix the paint to conceal the
surface which is sensitive to the spread of rust.

For specific sample, the substrate and
coated should be similar to the finished sample
in term of substrate’s type and thickness of
coated by using a flat sheet with 70 x 150 mm.
in size. Some standards indicate to make the
X-cut mark or Crosshatch (as shown below)
on the sample before the test. If the sample is
coated less than or equal to 50 micrometer
(micron), 100 marks are required. On the other
hand, the sample with coated thicker than 50
micrometer, 36 marks have to be done. The
cut also must be deep down to the material
surface to let the spread of corrosion out
of that substrate as shown in Figure 2.

© Preparation saline for
spraying

To prepare the saline, water without
Di 95 has to be mixed with laboratory grade of
Sodium Chloride by 1:5, which given saline
solution with specific gravity at 1.029 - 1.031,
approximately. Then, measure pH is required
in the range of 6.5-7.2 as stated by standard.

& The Test

The temperature within the cabinet is
set at 35 Centigrade (c") with spraying rate at
1.025-1.031 ml/hr. The measurement will be
done by cylinder with 80 cm? of cover area
placed inside the chamber. The installation of
sample, for the flat sheet sample, needs to be lain
on 18" degree angle from the ground (vertical)
and turned the prospective side on top in order
to make sure it contacts with saline spray
without any cover. Samples have to be placed
separately with enough space among them to
prevent the contacting among samples and
electrification as well as effusion of saline mist
which will distort and cause error to the result
of testing.

Duration of testing is depended on
specific qualification of each sample such as
24 hrs or 120 hrs, as well as its usage or features
of coating material; for instance, 5 micron of
zinc coated sample is required 72 hrs and 120
hrs for testing, as stated by the standard. The
forming of white rust should not occur within
48 hrs and 120 hrs for rust. Then, photograph
the result for future reference.
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0 Figure 4 shows the forming of rust that spreads

0 Figure 3 show the testing result of white rust and rust

from X-cut (the rightmost)

NTEAT Laﬂmvﬂ,mﬂm'am Ve
AINDAENIL TN URELAENTNAa LAY
Fnunnsiansaulatniswuazaaaiundeiu
wadaiuy LLa”mLﬂwﬁauaLﬁmﬁu fuaziflu
mam”l,ﬂamsmamwmaaummm aury
suumumm vi3n Wuwuinmalvivinuniivue
ANUTLY  UFRANALRINITYINRAARaL AL
mﬂﬂﬁuamaNamawmaauml,flul,l,mmﬂu
ma‘wmmmimmmumuiwmm AUy
anmiTuLez gnulfld visadulumny
mmam_|mmmmmuﬂjumuuummmimﬂﬂ

Duration period and guideline
of testing should base on the
sample’s standard or referred to JIS
D 0201 Automobile parts - General
rule of electroplating.

After the test is ended, the
sample has to be cleaned by water.
If the sample is covered with rust
and unable to evaluate, scrub it off
with soft brush until able to see the
corrosion on the sample, dry it off
by kiln-dry or other heat generated
devices, photograph and evaluate
the test which most of automotive
parts have stated required standards
and guidelines in the result report
for legitimation into 2 approaches:
1.Report the area of forming rust and
type of rust 2.Report of appearance;
for example, the paint coated sample,
the paint’s condition will be considered;
including, weaken, peeling off or swell
of surface. These are caused from
high humidity within the chamber.
If the sample is marked with x-cut,
the length of forming rust will be
recorded. Whereas, the sample
with crosshatch mark will be examined
by applying the cellophane tape (or
other types as stated)on the mark
and pull it out in order to calculate
the cohesion of paint before recording
remaining of paint on the sample in
percentage. If there are 100 marks,
after pulling of, there are 80 marks
left. This means the paint coated is
80%. However, the repaired over
the edge sample, the finished product
with edge or the saline effusion caused
from placing will not consider for
evaluation.Sample of forming white
rust and rust is shown in Figure
3and Figure 4 shows the forming of
rust that spreads from X-cut.

From above, | hope that you would
understand the process of Salt spray test
roughly and it would be the base line for you
to select the right test to samples or guide to
specific the thickness or types of coating and
able to develop the appropriate surface for
each usage or standards of work piece in the

future.

dasiusSnisnaaaunisnanseu (Salt spray test) vovanidusnuaud

1. Salt spray test (SST)45 desoluv + set up 400 uin nn 240 BoTuv
2. Copper chloride Acetic acid Salt spray test (CASS test)45 dooluv + set up 500 U NN 96 Goluv
3. Corrodkote test 100 dosoluv + set up 1000 uin nNn 96 5oTuy

KUEIKQ s1dTUsouAINISSI1EVIUWA la:MBLYaR1IAY

TAl's Rate charge of Salt spray test

1. Salt spray test (SST)45/hr. + set up 400 THB for every 240 hrs.
2. Copper chloride Acetic acid Salt Spray test (CASS test)45/r. + set up 500 THB for every 96 hrs.
3. Corrodkote test 100/hr. + set up 1000 THB for every 96 hrs.

Remark(s) This charge is excluded resulting report and VAT
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utomotive Human Resources

Development Institute Project

(AHRDIP) is one of collaborative

projects among Thailand and Japan
Governments and private sector under Japan-
Thailand Economic Partnership Agreement
(JTEPA) to improve the development system
of Thailand auto part manufacturing industry.
It has the objective to develop human resources
and production management, which are
significant factors to increase productivity
and capability of Thailand automotive and auto
partindustry to the intemational level. Technology
is transferred from Japan to Thailand through
sustainable human resource development
system by training Thai trainers on knowledge,
ability and expertise in practicing together
with coaching skill. To accomplish this, there
is a long-term strategic plan for human resources
development for the next 10 years (2011-
2020), which focuses on enhancing human
resource development in Thailand automotive
and auto part industry to have more capability,
skills and ability.

The seminar on “Step up for Thai Auto
Parts Industry towards good partners and
excellent supplier” at Novotel, Suvarnabhumi
on March 13" 2013 is one of the achievements
in handling this project under cooperation
among Japanese governments as well as from
all related sectors which managed by Thailand
Automotive Institute (TAI).
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Examples of success passing in the talk
of “AHRDIP leads organization’s achievement”.
Those 6 participating companies are : Thai
Summit Auto Parts Industry, Thai Parkerizing
Co., Ltd., Wichien Dynamic Industry Co., Ltd.,
Complete Auto Rubber Manufacturing Co.,
Ltd., SCC Tech Co., Ltd. and K. K DIECAST
Co., Ltd., Way to Success/ Automotive Navigator
would like to present their perspectives,

concepts and impression they gain from training
programs of TAI.

Mr. Surasak Tongnuaton, Production
Control & Logistics Manager of Complete
Auto Rubber Manufacturing Co., Ltd. told us
benefits and impression from attending the of
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production preparation activity. His team
obtained additional new knowledge other
than what they had learnt in their daily jobs.
Even his company already has ISO/TIS 16949
quality management system, but when
participating the project they gain more new
knowledge, and confidence. For instance,
Process Flowchart of all sub-system have
been added up. Mr. Surasak confirm that this
new knowledge helps fulfill all tasks and; as a
consequence, he could go through for more
details, which covered overall steps.

Furthermore, he added that the most
impression was knowledge, expertise and
technical teaching of the Japanese experts,
Mr. Isamu Sakuma. The expert was highly
determined to transfer his knowledge to
students, a well-prepared instructor to each
of his classes. He was glad to answer
students’ questions. After each class dismissed,
he always asked them what they needed to
learn for tomorrow. Next day, they would learn
what they requested from yesterday. Everyone
has learnt, improved and grafted on what they
already had and made it better. Accordingly,
operation standards would be reviewed and
remodeled for more efficiently and effectively,
as well.
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Mr. Somport Areekit, Production
Manager, Wichien Dynamic Industry Co., Ltd.
expressed his impression to this project in 2
main points. First of all was the impression to
the instructor because he was the real expert

who gave good advices in depth of theory
and practical practice. On the other hand, the
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curriculum that was taught in this class
covered from the beginning, preparation of
part production to product approval and being
mass product. All procedures were useful and
could be implement, practically; including,
advice with details knowledge, opportunity
and slip-up that might occur. These were useful
as solutions. Moreover, Mr. Somport left a
good advice received from the instructor for
everyone. Notation was significant and everyone
should write down for what you have learnt,
which would be benefits for you in the future.

Mr. Suphot Sukphisarn, General
Manager Marketing & Technical Service
Department, Thai Parkerizing Co., Ltd.
indicated improvement after joining this project.
Although, the company was a joint venture
that obtains technology and Know-how from
headquarter and there was appropriated
training for new employees and on the job
training (OJT), joining this project was as
collaboration with JETRO and TAI because
what they had learnt was the top up of the
existing knowledge they already have. However,
it was the opportunity for them to leam from
other examples that actually occurred and they
could use them to fulfill knowledge to their
engineers for grafting on more benefits to the
company. Nevertheless, he could not tell if
there was any improvement. It was too early
to tell because the class was ended at the
end of February. Yet, one thing that occurred was
all attendees had more understanding in
depth for their jobs and the knowledge
retrieved from instructor could be implemented
in other parts.
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Another point of view given by Mr. Anut
Kositpipat, R & D Department Manager, Thai
Summit Auto Parts Industry, he stated that
there would be the plan applied with R & D
department by implementation the knowledge

from this project with new product which was
in state of design. After that, there would be
training for the department’s team about
what they had learnt from the class. As aresult,
they would use this knowledge to develop
other products. Then, there would be further
plan for training in other sections.

Next step of auto part industry will be
whether preceded stably, one of the answers
comes from participants in this project and
determination of TAI to drive this mission. This
answer should assure confidence of Thailand
auto part industry, more or less.
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Gasoholis a certain mixture of benzene
and ethanol extracted from plant. In Thailand,
molasses; the remainder from process of sugar
production, or cassava is used for producing
ethanol. In some countries; for example, corn
is applicative in the US and cane juice is used
in Brazil to produce ethanol. The first earnest

e

= -experiment gf replacing benzeneby etha:ngil"ner-' -
" Thailan_d was originated from Royal Chitralada® - !
Agrictltural Projects in year 1985; according

to His Majesty the King foresees the'bo_ssibility
of fuel shortage in the futare. Z

Thereafter, every gevernment applieé
and takes his concept as a principle guideline
in energy policy through the Alternative Energy
Development Plan for 10 years: AEDP (2012
—2021). It indicates the prospected amount
of ethanol usage, which will be at least 9 million
liters/day within year 2021, in order to reduce
imported fuel by using alternative fuel which is
also friendly to the environment. Moreover,
this will increases value added and stability of
agriculture product and secures our energy
supply.

Nowadays, gasohol is realized as a major
fuel for automotive that operated by benzene.
[t takes more than 90% of market share
among all fuel for benzene engine sold in the
market. The utmost sale is gasohol 95 and 91
that each has the mixture of ethanol at 10%
and benzene at 90%, or commonly known as
gasohol E10.
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Nevertheless, using gasohol with mixture
of ethanol only 10% will not support sustainability
in nation energy supply. As a result, during the
past half decade, government has promoted
using gasohol with more ethanol mixture such
as gasohol E20 and E85 (20% and 85% of
ethanol in each as the mixture, respectively ).

'f__{x‘_}- There are many questions fronféa;é'\'/'vner
=about using gasohol E20 and E86 in terms oiw
““value; engine safety and convemencé‘ia):ong o2 n _"
ir ;W|‘th who exactly gets the real b‘é'neﬂt from :

respondlng to this government ’s ‘policy. This
“ article will answer these questions, briefly.

The value of retail price, according to
the price structure of Energy Policy and Planning
Office (EPPO)as of January 15", 2014 reveals
that selling price of gasohol 95 is 40.93 THB,
gasohol E20 is 35.98 THB and gasohol E85 is
24.58 THB, while all of them have the same
level of octane. This indicates that prices of
gasohol E20 and E85 are lower than gasohol
95 about 12% and 40%; respectively, when
compared with fuel consumption rate by 3%
different of heat rate between gasohol E10
and gasohol E20, and 256% different of heat
rate between gasohol E10 and gasohol E85.
This means different price has more value
than the loss of heat rate.
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The engine safety, for many years,
automotive manufacturers in Thailand have
produced automotive that is able to operated
both gasohol E20 and E85, perpetually. In other
words, benzene engine car made after 2008
can use gasohol E20. It is named by the car
maker as the Flex fuel vehicle (FFV). At present,
many car makers such as Toyota, Honda,
Mitsubishi, Chevrolet and Volvo launch car that
is able to use gasohol up to E85. For more
information, please check with these websites

http://www.doeb.go.th/knowledge/
data/E20.pdf and http://www.doeb.go.th/
knowledge/data/E85.pdf

Avallability of value and safety fuel, now,
gasohol E20 is sold in the Thai market through
almost 2,000 gasoline stations of fuel traders,
nationwide, such as PTT, BCP, Esso, Caltex,
Suchlike, as well as other 252 gasohol stations
in Thailand. The trader insists on expanding more
gasoline stations to sell gasohol E20 and E85
onwards.

At the end, policy, the promotion of using
gasohol or ethanol is accepted to be a solution
for Thailand’s fuel shortage. Value of imported
crude oil of Thailand has been increased,
continuously, from 600 billion THB in 2009 to
1.1 trilion THB or 10% of GDP. Ethanol is produced
from using local product as a raw material;
whereas, Thailand is the world’ s second largest
exporter of sugar and the number one of cassava
exporter in the world. This shows that Thailand
has plenty of raw materials to produce it which
is advantage and gives the stability to Thai
agriculturist and longevity of energy supply
together with reducing amount of imported crude
oil. Additionally, based on many researches,
using gasohol is able to decrease pollution
from streets of Thailand.

After realized benefits from gasohol;
i.e., value, safety, income generator for Thai
agriculturist, building nation’s stability, imported
crude oil reduction and eco-friendly, the last
question from this article is “Are you ready to
use gasohol for you, country and our world?”
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