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South East Asia’s mternational technology and

m@@ materials exhibition for ceramic manufacturing

2013 Ba iﬂ@’w 11-13 September 2013 | BITEC | Bangkok | Thailand

www.aseanceramics.com

ASEAN Ceramics exhibition in Thailand attracts record audience

The inaugural ASEAN Ceramics 2013 event in Bangkok welcomed a record
audience from 42 countries and rave reviews from its global exhibitors.

ASEAN Ceramics 2013 concluded its first edition in Bangkok this month amongst a backdrop of
new products, companies and buyers in the region. The exhibition forged a never-seen-before
business platform for the entire region’s ceramic manufacturing sectors. A huge scope of
material and machinery applications were complimented by a support programme of activities,
new launches and the ICTA international conference to establish a very special industry event.

The exhibition organisers,
Asian Exhibition Services (AES)
Ltd., promoted to a regional
buyer audience that attended
in  their thousands. 42
countries visited the show with
the core focus buyer markets
of Bangladesh, India,
Indonesia, Japan, Korea,
Malaysia, Myanmar, Pakistan, Philippines, Singapore, Sri Lanka, Thailand and Vietnam attending
in vast numbers. In total ASEAN Ceramics 2013 attracted
4,157 trade professionals over the 3 day event.

Managing Director of Ferro (Thailand) Co. Ltd., Mr. Yohan
Halim, reported that “ASEAN Ceramics 2013 set an
impressive record of attendance”, explaining that “not only
did Ferro meet existing customers from Southeast Asia on

our booth, but also potential new customers from our fast :
growing target markets of South Asia to include Bangladesh, India, Sri Lanka and Pakistan.

Media activity was vibrant around ASEAN Ceramics ] \S r
2013 with 12 supporting publications and the § :

national news agency channel, the Nation Group,
appointed as the official media partner for the event.
ASEAN Ceramics 2013 headlined over 50 national
and regional newspapers, TV channels, radio

stations, websites and trade publications. Additional
to the mass media campaign was the ASEAN Ceramics roadshow that visited
14 countries throughout Europe, America, Middle East and Asia.



Registration to the event remained busy throughout the 3 days where leading international
attendance came from Vietnam, representing 22% of the Asian trade buyers to the event,
” followed by China, India, Malaysia,
Indonesia, Japan, Bangladesh, Singapore, Sri

Lanka, Philippines, Myanmar, South Korea
and Pakistan. Commenting on the quality of
the exhibition from a visitor perspective, Mr.
L Craig McEachern, Managing Director of
American Standard in Asia-Pacific, said “ASEAN Ceramics 2013 was a great international show to
get too see the latest manufacturing advancements and to meet the regional stakeholders at a
focused industry gathering never seen before in .
Southeast Asia, we look forward to the next event”.

Special features at ASEAN Ceramics 2013 included the
vast range of international products from the 209
companies from 29 countries, especially prominent
were the national pavilions of Italy, the United

Kingdom, Thailand, India and China. Gian Paolo Crasta,
who led the Italian ACIMAC group to ASEAN Ceramics 2013, described the event as very
successful. Further highlights at the show were the ASEAN Design Award showcase of regional
ceramic art, the manufacturer’s forum of the latest product innovations from Southeast Asia and
the ICTA International conference.
Additional activities during the event at the
BITEC international exhibition centre
included the evening gala reception, factory
visits and the first meeting of the Asia-Pacific
ceramics  forum

with  Association
representatives from throughout Asia, Australia and special guests
from the World Academy of Ceramics and the International Ceramic
Federation.

Sponsors and exhibitors at the event, Torrecid, took the largest
presence in the exhibition and reported very good business with

particularly high-levels of interest from outside of Thailand. This was a

reflection of the international attendance at the event where over B
55% of the pre-registered visitors to the event were international.

“We were extremely pleased with the tremendous
support we received from the global ceramics
industry for ASEAN Ceramics 2013, especially from
our exhibitors, press, Associations, delegates and
indeed the regional manufacturers who came in
their thousands. We look forward to returning from

9-11 September 2015 when the event is expected
to double in size” explained David Aitken, Managing Director of Asian Exhibition Services Ltd.

For more information visit www.ASEANceramics.com or e.mail ceramics@aesexhibitions.com




ASEAN Ceramics 2015 is Southeast Asia’s
number 1 ceramics manufacturing exhibition for technology and materials for ceramics manufacturing.

The exhibition and supporting conference is held in Bangkok from the 9-11 September 2015 at
the international BITEC exhibition centre. Following the success of the 2013 event, ASEAN
Ceramics 2015 is set to double in size and attract a buyer audience not only from Southeast Asia
but throughout the neighbouring trading markets of the AEC (ASEAN Economic Community).

ASEAN Ceramics 2015 is held on a biennial basis and alternates with Technargilla in September
during the odd years. It is organized by Asian Exhibition Services (AES) Ltd. and supported by
the leading industry trade associations and government organisations led by the Ministry of
Industry and TCEB, under the Office of the Prime Minister.

ASEAN Ceramics has the largest social media community for the ceramic industry in Asia so come
and join us at www.facebook.com/ASEAN.ceramics

ASEAN Facts ASEAN, the Ceramics hub of Asia

2.69 trillion US$ GDP

610 million population The ASEAN Economic Community will be one of the most important trading
10 member states blocks in the world, rivaling the established economies of the west, and
its Asian neighbours of China and India.

1 single market

In the heart of ASEAN is Thailand, strategically positioned as the gateway to the region and the only ceramic powerhouse of Southeast Asia.

“ASEAN Ceramics 2013 set an impressive record of attendance, not only did Ferro meet existing customers from Southeast Asia on
our booth, but also potential new customers from our fast growing target markets of South Asia to include Bangladesh, India, Sri
Lanka and Pakistan”.

Mr. Yohan Halim, Managing Director of Ferro (Thailand) Co. Ltd.

ASEAN Ceramics 2015

The major Asian ceramic markets are China, India, Thailand, Vietnam, Indonesia, Malaysia, South Korea, Japan, Bangladesh, the
Philippines and Singapore.

Bangkak is strategically positioned to serve these markets with ASEAN Ceramics’ top 10 Asian visitors being led by Vietnam, represent-
ing 22% of the Asian trade buyers to the event, followed by China, India, Malaysia, Indonesia, Japan, Bangladesh, Singapore,
Sri Lanka, Philippines, Myanmar, South Korea and Pakistan. In total 42 countries attended ASEAN Ceramics 2013
and 209 companies exhibited.

Thailand

An Asian Ceramic Powerhouse

Thailand’s ceramic market is strongly represented by ceramic tile production, sanitaryware, tableware, giftware,

insulators and refractories. The total export value of Thai ceramics was valued at US$ 807 million in 2013, an average growthrate of
8.7%, with particularly high growth in sanitaryware (13%), tableware (11%) & refractory (11%)

Vietnam
ASEAN Ceramics’ #1 international buyer group

Vietnam is reporting a total production expansion in ceramic, porcelain and cotto tiles to reach 447,000,000 m2 by year end,
sanitaryware production is forecast at 12,000,000 pieces. Vietnam's ceramic industry is operating at 92% of total capacity
and it set for expansion and upgrade.



IndoneSIa has one of the most diverse ceramic manufacturing markets in ASEAN with the key ceramic product areas
spread between expanded clay products, refractory products, brick and roof tiles, wall and floor tiles, technical ceramics,
sanitaryware, tableware and ornamental ware. The total export value of Indonesian ceramic products last year was US$ 373,203,491.

Mala Sla is currently enjoying healthy growth in unglazed tile exports, sanitary ware and also tableware. Total
production of ceramic tiles reached 82 million m2, tableware measured 13,508,000 pieces and its 3rd key sector, sanitaryware,
produced 3,200,000 pieces.

In the Phlll plneS the production of ceramic tiles remains its key market which is currently experiencing growth in all
market segments.

In Slngapore the market has seen strang developments in the advanced ceramics sector.

“ASEAN Ceramics 2013 was a great international show to get to see the latest manufacturing advancements and to meet the
regional stakeholders at a focused industry gathering never seen before in Southeast Asia, we look forward to the next event”

Mr. Craig McEachern, Managing Director of American Standard (Lixil Group) in Asia-Pacific

Cost of Participation

Choose the booth option that best suits your budget and objectives.

Option A Option B Option C Option D Option E
Space Only Basic Shell Scheme  Enhanced Shell Scheme  Bulk-Space Rates Sponsorship Packages
(min 18 sqm) (min 12 sqm) (min 12 sqm)
special packages
special for customised
US$ 285 US$ 325 US$ 345 bookill:g rate for sponsorship
PErsqm per sgm per sqm over 72 sqm and space

About the organisers:

@ Asian Exhibition Services Ltd.

globally networked, locally specialised

AES
Asian Exhibition Services (AES) Ltd. is an international, Board of Investment listed company headquartered in Bangkok and
has representative office in Singapore, China, India, Europe, the Middle East and South America. AES's partner companies
include Pico (Thailand) Plc, AES (UK) Limited and MP International (Singapore). AES is a specialist in industrial manufacturing
events in Southeast Asia and is the organiser of ASEAN Ceramics 2015 in Bangkok.

Contact information:
Asian Exhibition Services (AES) Ltd.  Level 29, Centralworld, 999/9 Rama 1 Road Pathumwan, Bangkok 10330
Tel: +66 2207 2412  Fax: +66 2207 2626  ceramics@aesexhibitions.com
. e
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Supported by:

For more information contact

cer.a.mics@aesexhibitions_.com ?g‘clglgrbok AS EAN .cera IT]1 Ge
or visit www.ASEANceramics.com —
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1 AanBaENI1TYsUsWUULLTWEIY Inlays/Onlays/Crown™

AnathienaaRnuN [ dneiunn st desilaun AN d A TR UaRe TN R SelunaiunnsTILAL
danniginstinnanasAnun lddaefunaeaiin 1w Leucite glass-ceramic (IPS Empress® Esthetic and
Empress® CAD), Lithium disilicate glass-ceramic (IPS emax®), Fluorapatite glass-ceramic (IPS e.max” Ceram),
Glass infitrated spinell (Vita In Ceram®spinel/), Glass-infiltrated alumina (Vita In-Ceram® Zirconia), Fluormica
glass-ceramic (Dicor®)*flusi GRS m:muma%ugﬂ waznnsti 1 deuiuansneiuiseanalng
Lﬁﬂ\ﬁﬁu’%uﬂg’ﬁUﬂqquLuuﬂzau zﬁ'qulmyLﬂw‘fmﬂ%%ﬁﬁngq NANNUISLEIIAN A1AITIFAINTINTAR
NwAnedanemIAans ueu lWnRdeLasimwLaTaananamsinatinlung ﬁﬁamﬁﬁtﬂu’m@yimmw
HUANTINLATNaNTRNINTRLAS (Machinability) 7in annsninlldenuldaseiudilaelulssmalnadoaansumu
SN AN wazin i dedtaefiinunindldiftemeld Kedafugariresiannandisiin
fuanld sAdeEldaneydnaiing waf 6461 uasdelinaimunsiesenlddniteldl daudaiivunzanign
IuﬂixmummamnmmLsﬁmﬁﬂmﬁmvl,umﬂizﬂauﬁaﬂ%umu‘wﬁnj Fareli

p: 24
L

AUABUNITHNAALYILA LL@%LﬁﬂLLﬁI’J

#naFesulIENausag Si0,-Al O, -MgO-MgF -SrCO -CaCO -CaF -P O_ wvaaiiinfaudaaaninuia
aslutvauauaanussqginazldufdansuziludaviandalagund) “Frit” dildevlaniguugi 50-60°C AN

dwihnauliuaenluignaiane e Ussneuvianuafipouiuiiafeniunintu veilgumnginasiiunldlunig
WaeN WATgUNYRTasine Nldlunisuannanaasindeniinaseantifzeinaaasiniilann assniuazsies

difiaudailgduredaulldiinis T

AaszvigunnNlugaerne] Ase i
Lﬂdilm Differential Thermal Analysis Exo
(DTA) Tnsundiaufnatinaaziden
Tldrmanndn 45 Tuaseu new
aztinlUAmsnesd nnsamsnziaag
DTAazlénamaesnisilaaugnn

k2 T a a = dl 1
Wi (Tg), BRUnNNINANANY Eido

WAT 2 (Tp1 4AZ Tp2) WAz aauunil

1 L 1 L 1 1 1 1

v v
waaumad (Tm) Taglimainieu 400 500 600 700 800 900 1000 1100 1200
a o ai °
auiivgruugd 1200°C fagilh 2 Temperstine { "c)

5N 2 msaiAsIsfidennsauAIEiATaY DTA
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mea'wm‘um@mmumnmqummuwmmem%@mmm@mmmmmvaulum@mmuqm@m (Opt/mum
Nucleation temperature) 16Tme Run mmmm DTA @0 5 Pattern taeiagls (Soaking) 1 m‘lm Wamuﬂum\mumu

Tg, Tgx15°C waz Tg+30°C mﬂuuslwmfnmfamumﬂqmuqﬁ 1100°C LL@')H’WF‘W’]‘H@\?@MMQN Tp1 IRILFANE Pattern
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(Crystallisation temperature) ldguuines Tp1 s Tp2 ﬁ@uymj AMNHANNTIATITHFINA1IRIEINITINN

aanuuuguninldlunsmdnnanaanin Asgila 4

15
L3
1
872°C Crystallisations
05 )
=
g’ 5
.-'; 05 ¥=0.0588x- 37.753 g_
r"_ R*=0.986 £
= . &
1.5
-2 -
Gilass
25 . Ceramics
590 600 610 620 630 640 650 660 670 >
Temperature (*C) Time (hr)
< aa a . a 2
3‘7./” 3 @mvigummﬂzﬁu? un19LnAa Nucleation 3‘7./7’ 4 nFEUIUNITNINAIINTEY

lunszuaunisuantiu sendnathidanfanvaeslusaulsgumnivasumas lusnzihaatiuazsanuas
(Mould) mfuaudruiunistugiluviauialdson Tnatiluadafuauliguidasgungil Annealing (Tg-50°C) 1ila

o = a v 6 yal P a a , ~ Yy o s &
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ALO, |SiO, |MgOo, | Mg,F | CaF, | caco, | srco, | PO,

S

Mixing

<

Put in Alumina crucible

~ Firing —

Water quenching

—P—

Put in Alumina crucible

Pre-heat §| B, iﬁdu{g : - [
| e = 4 orming
carbonmold | ¢ /\

—
Cooling in furnace

B s

Annealing

By

| Glass rod

=

Heat treatment

Glass ceramics rod

o
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nanasinlainumeasuaNRiNensoagauaNatNisnlunisinldlddudagnieiunnssy
Tneli#limnninsgin 1SO 6872: Dentistry-ceramic materials™iafa1sunissinanaiasinaiialuninls
T fuianysnenisiuanssy

A9 1 ANTRBITHAUSULNIAUANSTNENNNIATFIU ISO 6872:2008

Class | Clinical Indication Mechanical and Chemical properties
Applications Of Dental Flexural Fracture Chemical
strength Toughness Solubility
(MPa) (MPaﬂ/E) (p,g°cm'2)

1 (a) Aesthetic ceramic for coverage of coverage of metal or =50 =0.7 <100

ceramic substructure

(b) Aesthetic ceramic : single-unit anterior prostheses, veneers, =50 >0.7 <100

inlays, onlays

2 (a) Aesthetic ceramic : adhesively cemented, single -unit, =100 >1.0 <100
anterior or posterior prostheses

(b) Adhesively cemented, substructure ceramic for single -unit, > 100 >1.0 <2000

anterior or posterior prostheses

3 Aesthetic ceramic : non adhesively cemented, single -unit, =300 =20 <100

anterior or posterior prostheses

4 (a) Substructure ceramic for non-adhesively cemented, single =300 >3.0 <2000
-unit, anterior or posterior prostheses

(b) Substructure ceramic for three-unit prostheses not involving =300 >3.0 <2000

molar restoration.

5 Substructure ceramic for three-unit prostheses Involving molar =500 =35 <2000
restoration.
6 Substructure ceramic for prostheses involving 4 or more units. =800 >5.0 <100

naunazinataasinilAlunasauanifisiiee] AunInggin 1SO 6872 1 aztnanaasinfilély
Ansiantimidesiunieian wu esflsznauniaaifon XRD uarlaseaineqaniasion SEM s
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ﬂ’]‘é‘%tﬂi’]tﬁﬂﬂﬁﬂﬁ‘zﬂﬂ‘].l‘lll’]dl;ﬂflﬁ')ﬂ XRD

°o 3w a ey o cy g e = P = o
wufnaznanamsiniliunamzifaarsas XRD nudnanemeinacfadunindte dadudneoe

189lAT9a519840Ug U (Amorphous structure) W WiBLiUNATeINA AT RN NeIRsznauTeeEn Tatlszneulyl
el waaLTeislunn (CaMg A Si O F), Waanaznlng (Ca (PO, F), Fanauaanlas (Si0 ), azuasing (CaAlSi O),
ansauiienngeanayn ng (Sr.Ca (PO )6F ) waraginaslos (Mg Si0)

N153LASIZIR

TAseas19aamA

HaaINITIAZAlATIAFS
q@mm'auf:@‘l,uﬂmmsmnﬁﬂ WU
TaseaFranatinnsdeuiuniuidu
WK1 (Plate-like) LaviiafaRgadL
AU (Interlocking) dafludnuoy
Tasagievasluni fagilil 7 a uaz
b u@nmnﬁﬁqﬂmﬂgmﬁﬂmmm@@
aznindadnegidin (Needle-like)
n?mwﬁq@q%ﬁ”uﬁqnmaLﬁﬁmﬁ
nﬁumm‘lugﬂﬁ 7 ¢ vaiifiesan
CaCOSV‘iWﬁ’l‘ﬁILﬂu glass former 1
nanaNanlunn vive wAadaNlunn
d9u CaF_ uaz PO, Fmiaily
a13naNANIARLATIANN1TDT e
nliiAananngaasznilndfuay
wAaTeN N WY

Relative intensity

GCF4(as-received glass)

2 Theta

O unmonTun (CaMg ALSI, 0, F)

1 vigeeazwInd (Ca (PO,),F)

O #anouoonTlxd (sio,)

A ozuefInd (Carlsio,)

A ansowioudgoeozmIng (Sr,Ca (PO, F,)

4 vomanilsd (Mg,si0)

519 6 n1sTirziesALlsznauniaaifagiATas XRD

4' 2 a a
51N 7 Taseas1vaaniarasnarsias1dngidaluni
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NARAUANLAULIIAR 2 LN (Biaxial flexural strength) A28 Piston on 3 balls

uviananamsNnsa liduney nawfazwauia e 2 mm anduinlddadunszaumsaauion

Anwnuziiuen Ingldnszanumane SiC 180#, 400#, 800#, 1200# 1T WA 25004 WAINTWINUANILNNTUFU 977

wanlglunviunagauiAsas Universal Tensile Machine (Instron®5566) Tasildusana 1,000 Alansu dnsdasiang

5 mm/min g 8 TeanunsnAuIniAIANLIUI LT RaaunY IEfsaunsT (1) - (3)

P(X-Y)

S= _0'2387T 1

S AR ATAYNLTILTITIAARDILNY

P Aa usInAgeganvinliiianisuanin (N)

2
SA

s

aTA

X=(1+v)n (:—:)2 +[5] (:—:)2 2)

Y=(14+v) [1 +In (;—:)2] +(1-V) (’;—:)2 3)

A2 ANUUIADITUARENN U AANNANISUANUN (mm)
A7518UL IR (Poisson’s ratio) (0.25)
PRINENANTBISU (3.17 mm)

(3

AasAN
r ARSANARIUILIUNNA (1.6 mm)
ARTANURITUAIRENS (=15 mm)

'
a a

AINUANNINAABLUNLANAALEINENNNAR AN AMNALLIIAR 2 WU BY] 190-210 MPa T9AIANNILTINIS

ag/lu Class 71 1 waz 2
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NISNAFALAMNUULIAIUNITUANUN (Fracture toughness) ; KIC

ma‘m"ﬁ‘ﬂuéuam mw%umrau Single edge V-notch beam (SEVNB) method 2114 4 x 3 x 30 mm ﬂ‘?ﬂ@“’ 5
Fud iavain 4149 10 Fu Imﬂmju dummy 2 3 sy gt 9 ietlasiuprudemeiienaifintu antuld
Puseindunssnanshugumuiomamunihnferesiunuane 3.0 mm wddlludmmssunausesidudnas
lalszanms 0.5 mm fegild 10 whavhpauazanasesnnlnglFluilamasdnsasinn (Vnotch) Fasuss 510 N
pae indanldinetedn ukanmagensestndaangasqanssml Fereaunnuuiu Az linadenazies
asiianefianuAnaziing 0.8-1.2 mm anifuiidiaetinsaanann holder uaziinAnudzaInfas Acetone LAzLATES
Ultrasonic cleaner wdasinlfusislantinlileud gouuni 110°C iflwiaan 1 dala

Pencil line
/ ® e
dummy wheel
I
| 2
3 mm 3
I 4
dn:um- .l.\v:\\“"""":l
$UN 9 1mFENTUII AN Single edge g7 10 Fuaruuuy Single edge
V-notch beam (SEVNB) method V-notch beam (SEVNB) method

mfﬁmm 10 ﬁlQ'ﬂEJ’N lunmgauAtAuL sy 3-point bendlng ‘Vlﬂﬁ]u\‘ﬂu@vﬂﬂ@ﬂ‘i_lﬁ]QEILﬂﬁ"E]\W]ﬁ]’.N'ﬂ‘LI
Universal Testing Machine Vl‘ﬂm@ﬁLi'J"ll’rNLLNf‘lﬂ 0.5 mm/min mmiwma@ummmwm mmwum@mmmnun
uu‘wnm Fracture load Wiﬂsﬁﬂ@;ﬁiﬂﬂﬁ'ﬂ'ﬂﬂﬂ’] 340 mamwuqmwmn ANTREUIN Tﬂﬂl‘ﬁﬂﬂ@ﬂ’ﬂ@%i?ﬂuﬂ’]@ﬂ‘ﬂﬂ’]ﬂ

50X lunseuen (a, a, a) Fagaldl 11

WL ANANITEFNLNTLANTNRAY LFWNAL 2.04+0.30 MPa.m™?

Notch depth (@)

dod oo - do v s caia va
Fadlediuiudagaainmeiunnssunldiulunenisunnd Jelndifes
iU Dicor[8luasynifiBLAINNIATFIU ISO 6872 azdnatilu Class 7 3

a,  a, a

NNSNAKALNITAZAIANILANADINAIRLLSIHN

: o sUN 11 uwannuan
(Chemical solubility) YBITRELIN FINUUINARDL

sRTwuNa A anlag et is T e s R (cm?) N TR Tar o By
azenmdaeinngy @u%umuﬁ@mmﬁ 150°C Whunan 4 falus wavdaimminaesuenumiaenulalamniy (ug)
wmmumarmmamqLﬂmmﬂmmmmﬂ Imﬂiwmﬁm@mmmmnun@uwmmmmmé{u (Cl—/ COOH) AN
4 WefidudlneiFunns Wanmm 80°C mnuuuwuwﬂz&@ﬂummnunaumvl,aLﬂumm 16 m‘llm meummm
a1 ThTuauEndadaeinduliazenn famumummuqu 150°C ifliuaan 4 Falue wasdernuiinaestwen
anes ma‘wmmuLﬁuLﬁmﬁuﬁumiwma@ummvmﬂmqmeuﬂim{iﬁu LwiLﬂ?ﬂlﬂumm”mmmﬂmﬁﬁu dhilzren
lamsanlas (NaOH) Aanadndu 0.1 Tuang LaznAL (H,0) ANUANFLHANIATTAIANIER 2 TenLTInang
mmnmumiummmmm”[mmmfmmumummvmwmnm g uazinl4a LANIZUIATIIU ISO 6872 Class 2(b)
LALANNNTOE NN TA e AN LT8R LAzt lER mmmgm ISO 6872 Class 1, 2(a) Waz 2(b)
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ﬁl"li’Nﬁ 2 NM9AZAENILANTBINANALTSIRN

Chemical Solubility (ug/cm?)
Solution ISO 6872 ISO 6872 ISO 6872 Resultant
Class 1 Class 2(a) Class 2(b) glass-ceramic
CH,COOH 100 100 2000 382+ 59
NaOH 100 100 2000 39110
H,0 100 100 2000 9+3

wananil mndsuanmliamnsamumunisazarzaasarniaiginnsalisay aunsaiazui
luldiilusanysaemaiuanssalanainuais Inasasnnuaailanaraasdnldinnugagauanduie
Yﬁ'ﬁﬁ’lna’iﬁmn"’uﬁuﬁﬁ@g’LEufmﬂﬁﬂnmmwsvﬁn%ﬁmZumzﬂmﬁﬂum"qzum"lﬁn’ﬁﬁmlaﬁ{wmumm”umnﬁ'ﬁw
(Veneering porcelain) flalininfudanarsananantimiiulasinnudullsasredeiaziinainaiu
uSeuseduanls

LANFITD9DY

[1] Alizadeh P., Eftekhari Y.B. and Javadi T. 2008. Sintering Behavior andMechanical Properties of the
Mica-Diopside Machinable Glass Ceramics. Journal of the European Ceramic Society 28. 1569- 1573.

[2] Ping W., Liping Y., Hanning X., Yin C. and Shixun L. 2009. Influence of Nucleation Agents on Crystal
lization and Machinability of Mica Glass-Ceramics. Ceramics International 35. 2633-2638.

[3] Strnad, Z., Glass-Ceramic Materials. Elsevier Science Publisher, Amsterdam, 1986.

[4] Mc Millan, P.W. Ed., Glass Ceramics, 2nd ed. Academic Press, New York 1979.

[5] Simon J.S.J. 2014. Dental Glasses and Glass-ceramics. In James, Z.S. and T.K. Shen. 2014.
Advanced Ceramics for Dentistry. 1st ed. Butterwort-Heinemann,an imprint of Elsevier, USA Waltham,
MA. 255-276.

[6] Coyotecreekdental. 2014. Inlays and Onlays. L‘ﬁ'ﬁﬁﬁ@f@’mhttp://www.coyoteoreekdental.com/services/
generaldentistry/restorations/inlays-and-onlays/, 20 fiueng 2557.

[7] International Organization for Standardization, ISO 6872. 2008. DentalCeramics. Switzerland.
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all-ceramic crown systems. The Journal of Prosthetic Dentistry 62 (5). 529-532.
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MURASESHvUARMRTAIGSAURM)

walulaginepanfoimasdaaniemunisaanuuunasdsNand g Anmuinslilastnesanida
Taunwmalulatidaslunisaanuuuniaaaniaiaas (Computer Aided Design: CAD) wazinalulagidaalunis
NARAIARNAALARS (Computer Aided Manufacturing: CAM) ﬁaﬁﬂmﬁmﬁwﬂum:mummﬁm%uﬁ"\mm
flsznaumairsiingaulungjaasilszimdlne Aa mengilsznaunssalunjasadandninsiniuiiau | fu
%ﬁgﬂtmuﬁ’u ¥eanunanaNInuiEas saufansaanidauLLUaINglsznaunisseau o ARBANINNS
N8R DI UTZNAUAANT LUNAAA T LLILLAN 9] “umﬁﬂsznauﬁqnqsiﬁﬂﬂaﬂﬁmnﬁu i liiinnsg
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azfasinisaanuuuniassndniuirasnuadaelillaandausuurasnandnuasglsznaunnsg
5183 ) ArenisanAemnalulad CAD/CAM wisniiundas

maluled GAD AuAseeANUUNERARI BTN
nstszgnsinisldmalulat CAD ﬁuiuﬂwﬁuﬁemw&m?mnma Faritaranduanilemuesa sndon
lunszuauniseanuuy iy TUsunsuaslsiuan (Auto CAD) T#@aiasa (Solid Work) &iinsaWAnd (Unigraphics)
T1sunsnlslu (Rhinoceros) lusu ast9lsfninlunisldlilsunsusananaluniseaniuuwasaiauansnet
wnfinduasfesdauimsianldisiesdienne lunseenuuniiddnyau wiesilafeafunsaifiadnin L du
A7 WAUAT 29naN m‘%‘lmﬁ'ﬂmiﬁugﬂmmma AATUN L UN178519 AR FLLLL ﬁfmﬁm&ﬁugﬂ 17U 08w (Revolve)
waz 1@ndngm (Extrude) \lusu ﬁ'}’ﬂf;i’]\‘lgﬂu‘]_l‘]_lﬁ’]ﬁ;ﬂﬁi’]\ﬂ findnasndamnd 1
b fie [dn yew et Foprat Tooh Asumbbes oformation Asabah Prefeences Windgw baip

G-I 3W BB ol MEOACLS R-©-0)-9 0.
[fFes0 2 % =R .

s w f El & [ 4 0 2 4 ™~ 9 B =2 e
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{0 Selection Fitter ] [ wthin work Part Oniy [l % - b (D% % [ = [Featurs Corns = o
dect section geometry
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. Ny
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mwi 1. inalulad CAD Aselusinsu Unigraphics NX6
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FULLULAZTa8luNTzU9Y

NIHAR (CAM) azdag
WnszuaunIsuanTul

UseANTAInuInTadu A
A a - Soacty T Bentines [~
IHBIANANNNIDTATIZIRA - :

Raterence Tool

n
e - |

A
24 | ran sevmmgn

BoUALTIT29IUNTINAR

AU NATNARTUY Foating s [

n13aF 19 usLLTNmaRAQY

T1sunsn Unigraphics NX6
fanng 2

atinslsfmuiiins
A1N1TAqTUH N1 IW WA
Tisunsunenfaimasiiie
14 lunnsaauAuLATesdns
navidadidn CNC (Computer
Numerical Control) \{lun13
muauﬁqaﬁﬁaﬁaﬁmm

LAZAIENET N1THUITTLU

CAD/CAM 14 lunns i@
Tilsunss CNC Busiuanisaiaginsssanadiasasllsunsu CAD neunazinisldlisunsudosluntseanuuunisg

nwA 3. Msaouaumsaswluannog CNC Machine

randnelilsunsy CAM uazsadaanisinnnsutlasuadngaaanisldmalulad CAD/CAM Iifumaduaessiesile
ﬁﬂ%umu (Milling) mm'ﬁa%m’m (Turning) wag N9va1e (Drilling) 1FasinadnlusiR L'?ﬁﬂﬁgﬂﬁﬁ'&l/ﬂ NC Code Tmﬂ%u
etz Eandinisin Postprocessor (8114719 NaNLAN.2544: 21) ansoleadAllsznaun nsanaaautinallsunss
Lmzmﬁl@qﬁfa‘lumimu@mmiﬁwmuﬁqnmmﬁmwﬁ"3

WAIAINANNNIYIN CAD ey CAM Faufeauds azinisulaailugaaidsneslilsunsu NC Code Tuns
1 v 1
AUUANSAYLANTNIAUTIATENHANN3TIA N19IaNzViFaNIINATL arildoulsenaufdAtylunisinnuanisingu

4 o \ ) = )
UNLATANANTDE 4 A7 AR (1) AULDY yairdsvos NC code

Harifunisn1eanuealysunsuaz sy
N3 G2 X+l4 Y+l4 Z+14 114 J14 Ki4 F32 S4 T4 M2

AENHT G (2) 989NN INUANTA
LN X Y LAY Z (3) d9U1edn13n1vum
frarasdoulfeasaudusagnes | J K
LAY (4) zifmf*ummmquqmm?;@ﬁm%
’%uﬁuﬁqﬁnm FSTuaz M fanni 4

January - April 2015

i

mAuAT

S

gAMYL X Y unz Z |

- ~ — !
e Fi'!ll'll a4 llannan

| aafmuatidag 1 |

" .
aiamitleu |

4 A
niBan
7 1
AIUGIVEMNUNYY

‘s A |
Aaiduvouniosing

nwil 4. dauus:neuvavynr1do NC Code

saEne 73



A mfudaet19209gaA1dY NC Tuntsinuuaaresiiadnliiiniednduauludneuciiduanan

(Helical Interpolation) AiNn13ATIagaLINNTEUN9NTRKTeATaslennRae LsunIn Mach3 AsnIwi 5
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The present world is changing by current of technology and free trade.
We are stepping into new era economy or knowledge-based economy.
Knowledge and technology play an important role to create innovations for
competition in free markets.

Research and Development Certification Committee Secretariat, Private
Sector R&D Promotion Program (RDP), which is a department of the National
Science and Technology Development Agency (NSTDA), of which its mission is
supporting private sectors in R&D investment for tax exemption.
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© Toincrease science and technology capability of Thailand
© To encourage private sectors in R&D investment by tax incentive measures
© To encourage private sector to create innovations in both products and processes
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Revenue Advantage for R&D Project Owner
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The project owner who is a legal entity owning R&D project shall be exempted from an
income tax requirement at the rate of 100 percent of R&D expenditures. It means that
the actual R&D expenditures can be deducted twice from the pre tax amount.
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Some Conditions for Gaining Tax Exemption

O The researcher performing R&D shall be registered with the Revenue Department
under the Notification of the Ministry of Finance (No.3), 1996.

O The project certified by NSTDA shall be deemed the basic or applied research of
which a company or any legal entities paid for R&D expenditures can be exempted
from tax requirement.
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Definition of R&D

R&D is defined under the Notification of Ministry of Finance on Income Tax (No.3) Re:
Providing government or private agencies performing R&D as follows ;

Basic industrial research is planned research or critical investigation aimed at
discovery of new knowledge which will be useful in developing a product, process or service for
a significant improvement to an existing product, process or service.

Applied research is the translation of research findings or other knowledge into a plan,
blue print or design for a new product, process or service for a significant improvement to an
existing product, process or service whether intended for sale or use and includes construction of
prototypes which cannot be of commercial use.(*) It also includes the conceptual formulation,
design, product, process or service and primary demonstration or operation of pilot plants on the
restriction that such plan is not an industrial or commercial sectors.(**) It does not included
routine or periodic alterations to existing products, production lines, manufacturing processes,
services and other ongoing operations, even though those alterations may represent improvements.

(*) Although the construction of prototypes cannot be of commercial use, the know-how from it can be
exploited for commercial reasons.

(**) Similarly, also, the know-how from primary demonstration or operation of pilot plants can be exploited
for commercial reasons.
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Types of Research and Development include basic industrial and applied research as follows:
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12. Buq

1. Research into practical applications, theory, or other
operations aimed at generating new knowledge or of
expanding current knowledge.

2. Research into developing practical applications of
basic knowledge.

3. Development of formulas or designs for practical
application.

4. Experiments to discover or
products, packages, services or processes.

5. Design,
prototypes, models, and development kits.

6. Design of products, packages, processes, services, or
systems relating to new technologies or significant
improvement of current ones, or intellectual property

evaluate alternative

construction, and experimentation of

registration.
7. Development of product prototypes.
8. Creation of pilot production processes.
processes
new products,

9. Technological to correct defects or

deficiencies in new production

arising development  of
prototypes, or from the creation of pilot production
processes.

10.Industrial engineering work and new mechanical

installations directly

processes from the

related to research in and
development of new products and processes from
prototypes or from pilot processes.

11.New product design or production processes arising
from prototypes and new process development.
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Project Certification Procedures

Normal track Fast track “o/<
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Project owner submits the project proposal Project owner submits the project proposal
TOIV1 A —F—ENTOITY FOREEEHE TOIzy b A—F—ENTOITY FOREEE RS
UNURDIYNIT finouLRDIYN
Jieeiuazasasaulasonis Step 1 Jianeiuazasiasaulasenis
RDC analyzes the project proposal RDC analyzes the project proposal
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The project proposal is assessed Step 2 Notification (within 1 month)
by the expert — BRI R B
FFIRICE D EEDTH
& &
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The committee reviews the project proposal Step The committee reviews the project proposal
ZEBah7/O0rzy MEEEBIHE ZERHNTOVY MEEEBTHE
udaidrealAsINSUAZNINETINING uiaid20alATINTUAENINATINING
Inform the project owner and Revenue Inform the project owner and Revenue
Department Department
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Fee for the Certification

lasensas 2,000 UM (FDIRULNGEIU)
Two thousand Baht per project
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Fast Track

dulasemsfisudwmiasaaideiumienueedy sotugandnseeignisonsu/miieu

fldugwvwanils nszuIunsRaTususadlassmsIdeuaswmumalulad lidesrudunau
madssifudassiuaniduiny lassmaddouasimumaluladlisoanuassasiBeasin
Anlgfane

The project, hired or collaborated with government agency registered with the Revenue

Department, will be skipped the step of project assessment by expert and detailed expenses can
be excluded.
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fARsa/Contact Us
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FinouiaAnemansuasmaluladuvienna
111 gneuindanivszmalng  ouunwnalefu
AARBINTN B.ARBINAN uvusil 12120
Tnsdwi 0-2564-7000 #ip 1328-1332
Tnsans 0-2564-7081
Website : www.nstda.or.th/rdc E-mail : rdc@nstda.or.th

Research and Development Certification Committee Secretariat
Private Sector R&D Promotion Program
National Science and Technology Development Agency
111 Thailand Science Park, Phahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120 THAILAND
Tel. 0-2564-7000 ext.1328-1332
Fax. 0-2564-7081
Website : www.nstda.or.th/rdc ~ E-mail : rdc@nstda.or.th

AR RrIEZE2E%E (RDCEHER)
ERRESRPIRZERFEARE T OY 5 L

A ERMFRMFFET (NSTDA)

111 Thailand Science Park, Phahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120 THAILAND
Tel. 0-2564-7000 ext.1328-1322
Fax. 0-2564-7081
Website : www.nstda.or.th/rdc  E-mail : rdc@nstda.or.th

(HZEE :rachot@nstda.or.th)

7. MAwile
Tnsdwi 0-5322-6264
e-mail : info@nnr.nstda.orth

AU ANTRS
UMV INBINURITATUATUNG
Tn3dwsi 0-7428-9333
e-mail : southerntsp@gmail.com
Finagnenuingnaans
HYNINABUDULLNIU
Tnsdwi 0-4320-2697
e-mail: scpark@kku.ac.th

aninnugnenuinenaans
wmingasnaluladgsuni
Inadwii 0-4422-4818

e-mail: sciencepark@g.sut.ac.th
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Export & Import Values of Ceramic Products
Year 2009 - 2014

(ua-1u.56) | (un.- nu.57)
Million Baht

IMPORT 23,631.71 22,821.19

30,000 - EXPORT 21,510.00 24,864.66
25,000 4
20,000 -
15,000 -
10,000 -
5,000 -

1] T T T T T ] Year

2009 2010 2011 2012 2013 2014-Nov.
—e— ExportValue  —s— Import Value

Source: Customs Department
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Export & Import Values of Tableware

Million Baht

211

Year 2009 - 2014 (6911, 6912)

IMPORT

EXPORT

5,348 5,384

5,176

322 279 288

(um.-vu.56)
26185

4,757 47

(ua.- wu.57) [

367.72

5,913

177

e —— —

e T e e R i

0 T T T T
2008 2010 2011 2012

2013

2014 Nov.

Year

—+— Export Value

—=— Import Value

Source: Customs Department

Export & Import Values of Sanitaryware

Year 2009 - 2014 (6910)

(ua.-nu.56) | (um.- wo.57) |
Million Baht [ IMPORT I 852.66 949.20 l
. EXPORT 4,757 47 5,(};?9.66
6,000 -
e 5,080
5,000 A
4,000 4
3,000 -
2,000
209 918 949
1,000 - 55 685 = S —
373 B~ AT e e
——
1] T T T T T ' Year
2009 2010 2011 2012 2013 2014 Nov.

—e— Export Value

—=— Import Value

Source: Customs Department

January - April 2015
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Export & Import Values of Tiles

Year 2009 — 2014 (6907, 6908)

| (um.-nu.56) | (um.- wu.57)

[ IMPORT B,409.85 B,191.331
Mlnlon Baht EXPORT 3,366.84 3,344.13
12,000 -
9,899
10,000 - e
CT . P 8,191
- -~
8,000 ~ ~
6178 7
: -
i 5603 _ _e
4165 =
o | - -
o 3,975 3,686 3,639
4,000 - '-—-——-o.._.\_____j505 3,344
4,036 -— .
2,000
) T T T T ' ' Year
2009 2010 2011 2012 2013 2014 Nov.

—e— ExportValue —— Import Value

Source: Customs Department

Export & Import Values of Giftware

Year 2009 — 2014 (6913)

(ua.-nu.56) | (ue.- wo.57) I

Million Baht
IMPORT 58.96 60.41
B300 | exporr 523.69 483.87
790 +
8800 - 710 726
B700 - 633
566
B600 4
484
B500 4
B400 4
B300 4
B200 4 g
67 65
B100 - 41 o4 60
e S e e e
BO T : T T : ,  Year
2009 2010 2011 2012 2013 2014 Nov.
—e— Export Value —+— |Import Value

Source: Customs Department
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Export & Import Values of Insulators

Year 2009 — 2014 (8546)

(um.-nu.56) | (ua.- wo.57) |

Million Baht IMPORT 734.05 664.12
I EXPORT 677.17 865.86
B3,000 -
2,579
B2,500
B2,000 -
B1,500
1,026 1,058
B1,000 - 866
788
-~ =
B500 o —— e e 756 664
——
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BO T T T : :  Year
2009 2010 2011 2012 2013 2014 Nov.
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Source: Customs Department

Export & Import Values of Refractory

Year 2009 — 2014 (6902, 6903)

(wn.-nu.56) | (u#.- nu.57)

Million Baht f
IMPORT 2,689.01 2,548.81
EXPORT l 1,003.03 | 2,071.44
B3,500 - L
3,199
g 2,864
B3,000 - / o -
2499 " i 2,549
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% - -~ s
——ail e —
——t 2,071
J 1
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Source: Customs Department
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