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mEELS
F1 Team

UMG

Universal
Machining

Centers

FOR EVERY SHOP

40 or HSK. / 5 / 15k. / 30+1 .,
TAPER AXIS RPM  TOOLS I

USA :

Haas Factory Outlet

A Division of Machine Tech Co.,Ltd

Bangkok : 02 726 7191 Chiang Mai : 05 344 6690
www.machine-tech.co.th f machinetech Official Account
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Quality Gauge and Tool Co., Ltd.

THE BEST PRICE FOR YOU

COPY & REVERSE ENGINEERING PART & MOULD
DESIGN JIG & FIXTURE AUTOMATION

» MANUFACTURE AND DESIGN » DESIGN

High Precision Work such as, We can design Master Gauge,
Machine Parts, Jigs / Fixture, Go/Nogo Gauge and Position Gauge
Gauge, Assembled Gauge, as customer desire.

Wear Parts and Component in mould
as Cavity, Punch, Die, Insert Etc.

Maker in Thailand

194 Moo 6, Suanluang, Kathumban, Samutsakorn 74110

Tel. : 034-406-363, 034-410-405

Fax : 034-406-363

E-mail : marketing@qualitygauge.co.th
marketing.qgtthai@gmail.com www.qualitygauge.co.th
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AUTHORIZED

(. JCold Jet.

Reduce scrap
% Improve product quality

bk
SR

L

# Reduce production downtime
% Reduce cleaning time & labor costs
%« Clean in-place; no disassembly required

i

e

DRY ICE BLASTING

Increase Productivity, Improve Product Quality

e

bk
W

- Non-abrasive; no damage to product

or equipment
. L ' Environmentally responsible;
AZRO: . MICROCLEAN - no secondary waste , ,

Product Finishing

® Line Vents

® Gloss Leveling

® Deburring Machined parts

® Deflashing & Surface/Parting

. . ,_‘.'-. i'.:-‘fl
Proven Applications p adlit Mold Cleaning & Deflashing AB3

@ Blow Mold o e
@ Extrusion Die

@ Injection Mold

® Thermoform Mold

® Compression Mold

@ Plate-out and Off Gassing

® Plastic Injection Screw Barrel
® Urethane Molds and Overspill

Mald Ceaning P

Maotd L‘mmﬁ PEEK
el |-=.Y"- a
15 e oD

/ \\ RISING RISING CORPORATION CO.,LTD.

e Corporation Co. Ltd. 269/2 Soi Chockchaijongchamroen, Rama 3 Rd., Bangpongpang, Yannawa, BKK 10120 Thailand

o IcetechColdjetThailand 9 info@risingcorp.co.th @ 02-682-4230-1 ((5) www.risingcorp.co.th
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ALWAYS LOOKING AH EAD

TO MEET YOUR CONTRACT MANUFACTURING NEEDS

Oberg Industries has been a pioneer of tungsten-carbide tooling innovations for over 70 years, producing
loose and interlocked laminations, as well as many other metal components, for the automotive industry.

We support your contract manufacturing needs through collaboration, engineering, prototyping and
efficient production to deliver precision components for the next generation of transportation, Visit
www.Oberg.com to find out how we can help you meet your EV sourcing needs.

® Oberg Industries

PASSION FOR PRECISION MANUFACTURING

| +1724-295-2121 | www.Oberg.com

SOLE AGENT IN THAILAND D.B. DIAMOND (THAILAND) COMPANY LIMITED
CONTACT PERSON : MR. CHOKECHAI NITITHAROTHAI
MOBILE : 66-81-840-4828 / TEL : 662-295-3795-7
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PLASTIC INJECTION MOLD MAKING HIGH QUALITY ‘ , S I i
Plastic injection molds
Blow Mold :
Jia Fixture molding technology

Spare Parts For Plastic mold CO-,Ltd- 1
usun B1odin Twamg InAlulad 990A

ANIBEEIA UIVLIATI NSSUNISIANTS

E-mail : csk.molding@gmail.com
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MAIN PRODUCTS

 Plastic injection molds
(Specialized in manufacturing
precision mold, up to 650 Tons
Injection Machine)
« Emblem and Logo for Automobile.
« Automotive part and Motorcycle
part
» Electrical & Office Appliance.
« Engineering Plastic Parts.
« Packaging, Bottle Cap.
« Basic Fastener Equipment
for Automobile.

« Blow Mold

« Jig Fixture

« Spare Parts For Plastic mold
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PLASTIC INJECTION MOLD
MAKING HIGH QUALITY

molding technology cCo.,Ltd.
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: 900 m?
: 1,000,000.00 Baht

Total area
Capital

Number of employee : 23 Persons
Establishment : 23 March 2012

Contact person :
Mr. Chaiyong Nammungkhun
Managing Director

Tel : 092 268 4884, 035 267 155
Fax : 035267 011
E-mail : csk.molding@gmail.com

Address :
21/1 Moo 13, T.Salaloy, A.Tharua,
Ayutthaya 13130 Thailand
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Tel : 02-370-4900 (auto 10 a18) Fax : 02-370-4920 Email : info@ptsc.co.th
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Hmygrowtechthailand
MYGROWTECH
P

(THAILAND) CO., LTD.

Malaysia . Singapore . Thailand . Indonesia . Vietnam
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5 dedrficguavsawdnns CAD/CAM
A(E Acudvdnud [Bacumwaen taz$nnll

Integrated Dedicated Cost-Effective
dowirun Ta&ns .0 23NIUU WAKIGEINT) fnulddedu denulaiddu
wsiiavndu Automatic Aunuldidadu desimAthasnu

msGlUsnsuGeINU
nony CAD, Mold Design, CAM AHSURNACUNWUW .
(liomsgoydemmsudaalWalln) (IudavasroumunTunnasa)

Cutting-Edge Easy-to-Use
CAM Ransnaanal fUsunsun aano uas Buuldie
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THE NEW VALUE FRONTIER

TOOL SOLUTION of KYOCERA

DIE & MOLD APPLICATION

03 KYOCERG

High Efficiency Coated
Solid Carbide Drill

Solid Ball Nose End Mill
for Machining Hardened Material

O 2kmB

@Standard Type
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Lineup from @3mm~@6mm /3D , 6D

\

High Efficiency Modular Drill |
R FACING/SHOULDERING/SLOTING
MagicDrill !
1.5D-12D ]
o' 1 -
X MFWN Mini

§
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Applicable to all drilling process
by various chip breaker

Face Mills
1
-

End Mills

MFH Boostg‘?1r
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FACING/SHOULDERING/SLOTING/ Z-Carb four-flute
POCKETING/CONTOURING/HELICAL/RAMPING | _ high performance end mills

Highly Efficient and Cost Effective New Universal Solid Carbide Drill

Solid Ball Nose End Mill ;Xrg;zg;ﬂ“igrome High Efficiency Coated Solid Carbide Drill

(Micro Solid Tools) Provide long tool life ! Curved edge KDA
1 I.
I

Special flute design

Solid Tool for

hardened material.
Support up to
70 HRC

is available.

Corner wear cornparlson

Normal type Coolant hole
:Equﬁa
KYOCERA APP

Kyocera Asia Pacific Kyocera Asia Pacific Scan & Watch

Cutting Tools Cutting Tool Mold VTR Download and search for your item now!

@Kyocera.tool.thai

KYOCERA Asia Pacific (Thailand) Co., Ltd. Head Office
1 Capital Work Place Building 7th Floor, Soi Chamchan, Sukhumvit 55 Road, Klongton Nua, Wattana, Bangkok 10110, Thailand Tel: (66) 2-030—6688 Fax: (66) 2—030-6600




A.BESTINTER PRODUCTS
www.abest.co.th

Manufacturing Plastic & Aluminium Containers and Premium Products
Aluminium Caps and Pans , Powder Brush-on Compacts Plastic and Metal Closures
For Bottles and Jars Complete Set of Bottles and Jars for
Cosmetic Health & Spa Products
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CERTECATT Wi d 1033

254, 256 Soi Bangkradee 25, Samaedam, Bangkhuntien, Bangkok, 10150, Thailand
Tel. (662) B67 3278-B0 (Auto) Fax : (662) 867 3281 E-mail : abi@abest.co.th
www.abest.co.th



QS-As CHS-ASIA CO., LTD _ N 1
Sl 22/6 Moo 4, Rinchockchai Soi, Thepharak Rd, Bangplee Yai,

o e s— v BangPlee, Samutprakarn Tel: (66) 2762 0573-4 Fax: (66) 385 5117
E-mail : sales@chs-asia.co.th Website : www.chs-asia.co.th
¢ "‘f YourPartnerforall
50 8001 2015 .

Your/Heat Treatment Requirements;

l Vacuum Heat Treatment Furnace

¢ Hardening
® Bright Annealing
® Brazing

Our Furnace Types | Our Spare Parts

® Vacuum Furnace e Mesh belt @ Anti Carburizing Stop-off
® Pit Furnace ® Continuous Furnace ® Heating Element -"ﬂx;egsn.smsm
® Car Bottom Furmmace e QOven ® Shot Blasting Machine Wﬁg}m%d

United

PAOCESS CONTROLS

WAUKEE . | [
EHGINEERING . L5
NITREX | I &

CHS-ASIA CHEMICAL CO.,LTD

22/6 Moo 4, Rinchockchai Soi, Thepharak Rd, Bangplee Yai,
BangPlee, Samutprakarn 10540 Thailand

Tel:(66) 2084 1928 -9 Fax:(66) 3855117 LinelD:@98oils
E-mail:info@98oils.com Website : www.98oils.com

F{-es-p@ndig tolCustemergsatistaction
lihnoughl@ualitylandiSenvice

uatiuan
)

uqsiudus

The high levels of detergency

Highly dependable Long operational life



ERAWANRUBBER CO.,LTD.

USHY LASIIUTULLAS /116

WE ARE THE MANUFACTURER
OF RUBBER PARTS.

: l Hﬂ" = ]
. itunnSe 19

ERAWANRUBBER CO.,LTD.

12 FagueU2u 199811 LU9ARRILIINTIU MALISUaU NFILNIN 10150

N9 : 02-899-2946-9  E-mail : sales@erawanrubber.com




INDUSTRY LEADING PERFORMANCE

LOW DEFLECTION
PUSH-PULL FEEDS

MATERIAL
THICKNESS MEASURE MOTOR CORE
- ROTATION
ACTIVE LOOP EXTREMELY WIDE
CONTROL PRESS BED

Revolutionize your shop with the EV market's leading system solution provided by

Nideec Minster and Nidec Vamco. Achieve superior part quality, longer tool life and

increased operational efficiency— all while being backed by the support of a global

supply chain partner, whenever and wherever business takes you.

Learn more or experience this technology today.

SOLE AGENT IN THAILAND D.B. DIAMOND (THAILAND) COMPANY LIMITED NIH
CONTACT PERSON : MR. CHOKECHAI NITITHAROTHAI ' Ec

PRESS B AUTOMATION
MORBILE : 66-81-R40-4828 / TEL. : 662-2953795-7

(chokeehainititharet haio gmail.com)
Wi nidecpa.com
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nisnaranatgiduviunsioldveyailusoiuindouniniu na:natgegwinavunuuiSealnii (Realtime)

Sunil Gupta : the Edward W. Carter Professor of Business Administration and Chair of

the General Management Program at Harvard Business School.

MaeYNUNYNUMUAIIRa1n  819avAndeylsiu
dnfunudntunisean Tuianilivih Digital Marketing
(@3aA593138n91 Digital Media Marketing 11n37), Online
Marketing, Content Marketing, Story Marketing ({n1%

£ dl Yo s . @ [ o o
asasessmliiulusua (Storytelling)) NUBELAD luds
v d £ a X a o .
Aosseuierlinanisnaindingudn dafl Sunil Gupta
Tanamlimseanaasuldumeaa silinnsyinausiu

& o PN & acia aa | a ua
MIRaInUEINTIUaULUamIsIsARLAZ IS UL UA

uudsfieundolufiugiuresnagnsnisnanaiin
fhesemeinistruanaiadimving (Targeting), N15379
FUNLIVINISRaIn (Positioning) taznsldnads (Tactic)
nemsnaniiiudeswes 4P’s waz 7P’s Tudiuves
Digital (Media) Marketing taulunsidendesmsluns
deans (Communicate) NM13na9 nsdeansnsnantl
i’mqﬂizmﬁlﬁaﬂml,%’wm (Inform) wiemsltiain, T
(Persuade) waztitenseniiou (Remind) #aen1siden
415 (Message) uazdoRdviang Hules

nénAnddnyueanisdeansnsnanniine desdneu
F5uans (Receiver) Uulas mnefisSuarsidinang
(Target Audience) demvizeans (Content, Message) i
flaeelianlasufensls Tnelosuniuazenuin (Mood
and Tone) iusehals uagasTianlssuasiisdoonis

A & ' Y a ~ A X
doaanbuturuYamiale ceaudwiils Faseanani
lallansldansiydiin videdywingiu WsoRnodsLad
WARDIDIFINTZUIUNITAR IATIET LASLENLEL 91NNT
iusausindeya (Data) vosfuilam, andn 1wy w1An
Ve 1 Va =3 o ¥

war3anagnsls loguesls ueuuesls wauazviezlstng
Yaymweuwdesrls widesnsesls viruadsolusua
I 1 a d‘l’ Y @ I d'
Jwuls wgfnssunisgenisldiluedndls anuduveu
sUwuunsldang

wAluladviannang g 1 9NteTnNSRaR LELNSe
o v P Py
deyafiiusivsuslalulfiitensnawsuanunmsnann
#1199 AelugUIMIYIeLdvesfanIsmsABaANs
1599994 Marketing Technology (MarTech) Liielianunsa
a P Ada 1 & P
denltinalulagniegegnunninetilvlivangan aswny
ANMUABINTISVBUTIMUIYAITNAIN FIYTIATENAIT WAy
NAUIZENSAIN

Al 2021 Philip Kotler wazaay laas1emnudesn
Tukanansnainmeniseenutisde Marketing 5.0 lu
yifedetl Kotler WHunzihlinmsmanauszgndldinelilas
fmnzandmivayd Weais doas dweu uasiiiy
ATt Customer Journey wagldlansaiuusynaures
115019 5.0
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Kotler latauadnnisuinisnain 5.0 ulddesing
Fuipdounsmanadiedeya (data driven) fonisais
nrvaslaya (data ecosystem) WAINNIIAAIAADS
WYINTAIUNITUTEUIUNANBULNUIINATAIWUAIUNT
pan thnmsaaadeadilaviuniiianzinizasuegnin
u gy fmealuladiineuausgndnldegisins s
TasosdagUasdnsfindosshannsausudldmuaninisal
mMsmaaiUAsuudasegamaildviuriagg

sifsfeiliunsvenegiviminisnainaaviasonin
wifsdo Marketing 4.0 findnfadunsgnen (Customer
Path) mmimwmimimamLLUU@?&L@M (Traditional
Marketing) AU N130aInRaNa (Digital Marketing)

vauwlieaiu Kotler losailediu Waldemar Pfoertsch
kaz Uwe Sponholz Fadurmansnasdiunisudms
pONUIsED H2H Marketing : The Genesis of Human-to
‘Human Marketing @wuidn H2H Marketing sy
VINAUIIN  AUAANITEDNLUY (Design  Thinking),
Service-Dominant Logic (Bafefuivennsu3ms (Service
Science) ka¥IZUUUINIT (Service System) WUIAAUDY
Service Dominant Logic wasn1suinisilugsiaen diu
dummenmuituialiuayw) uay Digitalization Kotler 1y
fnimnsaunsng neferusuinveusodnuvasgsia
w1 40-50 Viudr vausenfuanilditiudraudy
uywivesiilnn, gnin Geagwuldluviisdo Marketing 3.0
299197 (Human-centricity) linAanssumseanale wiilu
Digital Media Aferfisiedngsuansninnuduuyed
fianusdn auiindn ensuel waregsiuiududinunyed
willumiadie Marketing 5.0 wiAlsina1innnsii Marketing
5.0 slddutinnsnandesssgndldinaluladivmnyan
funywe

19 Kotler uawusiavtiadosauviiudus Jdudniunnis
' @ W A& YA wa a
winnmsiuinnseaeiluguifaveylunainaie
Tudud g uniu Raja Rajamanar (Chief Marketing &

91SaNSIUWUW MOULD & DIE JOURNAL
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Communications Officer and President, Healthcare
Business, Mastercard.) Raja CMO w849 Mastercard Falgr
Suhnudunsnaadwsiseuauiyyinandat
nsdansuiaduelutiniaes wiAgNAGAUNUAILIS
paAIn1 25 U RausgansmananuusaAtauds
Huagenddvia anUszaunisaluazsieanuduinga
waztinUHuR 1wndalelsunilsde Quantum Marketing
dietstuuimalidnnismanaguiildifiuiinimans
sziumslUluiendle dedrhnmsnaaguimlsivius
puuuniuasdlunumseaereman ez duma
way Raja lfauswwimadienisususilisne dmsu
ﬁ’ﬂm3ma1m§uwé’diauﬁgqﬁﬂﬁﬂmmimmmﬁﬁﬁwzﬁauﬁm
annsalduuminaalilumisdorfeimuiaunis
paalsiusyAvsnmisiuls werussadmane

fewazd1399519984 Quantum Marketing w1l
wsnsnanaidu 5 ga viueadieariuil Kotler vilumiade
Marketing 5.0 (wafinsldudninasiiuansneiiy) n1suua
msmanadugasngg dudunisinlitnnsnaingui
ua LA MHALINNTYBIRAIARAT U LA THAAT
Waguly mnnegldidnlaviunveaudasgpuagifiuiion
fithiverlshlinaadsuluawilinunsmainises
Wagumslushe  dmuiinmsmannguvdaastindnu
sgldlamnuidunnveaundsmsnisnaaiiiesesen
unAalumsvhnumsmansliidenadeatunisudsuntag
fiAndu

(umlsaoviarenauved Kotler (laanmus1uvedy)
SWUINYIANTIAIT) marketing AISITYUTI market-ing
A?fuah@@?uvwﬁ 2 Yosmlide Marketing 4.0 1919501877
el Forvuimsrsmadeulmidiunsioulisinms
pa1asdunsvirenuieaunainiinasdninudeuuag
ogliaue iielidrlensmaraiiatads (cutting-edge) 4
paidleimuInisvenaindafoslsiifgadomse
wWaguadluras 2-3 Tilhe)
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Sl.

gn

tnmsrandonuslnn, gnéin Feseesuaiiiug
finsthiaueUszaunsaifivenuileanndnansasingan
fnsidenlosorsuallvidniusdndas dnnsaainazeys
fusnensuniliignénanady fedutinmssaadeoadila
o usegdla viruad uaznginssuvesiislande 1ield
Tunavhaudunseas TugatinsmanaldGuinmgide
fuslaalagdaainsinund uasndnIsinerdug se fans
dausafion1sdnadauusud

mainturesBumesidn uazmamaadetoya fns
T¥teyaiiviilvinisnaraasnsafmuadmanglddaiau
nindu fnmsvhedstosa (Data Warehouse) tilethluld
fumsviuvilestoya (Data Mining) lagn1siansauIAY
WFeoules wazmudniuduesiiuusineg vesjuslan iile
poulandvensmaadineld lugaidslailatingléaana
ogafiu 1nsld Direct mail msmanauuuwilssiondls
(One-to-one Marketing) ﬁmﬂﬁa;&agﬂﬁ%ﬁamia%ﬁq
AUENNUS (Customer Relation Management) ﬁ]uqﬂé’w
Yndnuesgnansannadudaudanniuluuda ms
Fananisnaradinisvduanmsiananislavanundunis
Famaannsiindaiuled wldnalunsdenvuiuled
oguuils aulaludndaveaiulediu warluiiuledle
Aolunnnisnadeivisela vilidnnisnainita ngdnssu
muTuvey warguuuunsliinsvesgnd
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Tugaiidoyaraeliinnisnaranunsasiuinyan
MABAYITINYDIRNA1 (Customer Lifetime Value) 1ol
btinmsnananinsanay CFO iinsamuluaunis
paAKEIAITIElNane ULy wawdinisthdeyananis
paabUldsuiunanues aP’s | 7P’s sne

| qaﬁ 4 |

Facebook, Social Media wag iPhone Tawasu
Asveuslnmegwanysal Insdwilletiouazgunsal
- aa & = aa ¢ <
waeunauy  nanedudiumilvesdinuyudauunuasily

AunilaveesInsuyd ke

osfsznauituguiitlugeadt 4 fo nsUssanonad]
UssAvBmmiisAuduvinn qunsaliaviudiusag Soun
dnas dnslddumnesidaiuedrsunsvans Juwannlosu
Tndvafifiesnn lugadinsldnuladeiifvetiauen
wagvilsifldaududeasonGedug 1 sillifidas
M4 (Primetime) BNUAY I IEAIAUAE1LN50L TR
wazldnugunsalldnaeananiinudoinis Tndeaiiiel
waldvsdunileduuiufidiunuiuansitlddonanin
vieuansralushuausleledealifeeenuludnunsdaud
vieadmuidndaudatuludiny Avnssuuuuidealnd
(Realtime) Guidusnimusgail 3 Tuansenudenisaan
agaunea isziinlugianaiuieuass (Moment
of Truth) ANutwngysudeyananeifugnasaidesd
aglumveusmsnisnann

nsnaaduiFesvesmansuinnitnnududad
Tugail mynausdedululaedaluf® dnsUsaduh
TawanAdandn 65% lud 2019 fn1sdeuasliuinig
Tnedanesiin  Asivilifuslnadieufaaluanmdy
dushvesdeyavesmuauiinsesnngmneiilenisfunos
Jayaveruslan
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NSAAINAIOUAN Raja bAMARINUNNEVBIAIDUA
MeImImansil
1. nansenuiilionaesunefeLuIIaLUURLe
2. MawRutherusIng) Wisluliinadifiondals

nsnanAIBusinAonsaun1vinulnddmsulan
wiewan  mselanfduddsuulasiennusuayd
mMswanduegilignngunneu vilvingul nagns
wazwnufuRiunsnansuuaatadnazldliladnsely
Junsliidnsuavedosdielmls  fidaudatutosiind
W3Inuarilegiay

nAwWsouvavAINN1avInAvU

1. Tanynuilfideyeegsnauan fiwueesiidan
\RentosiuTinvesiusing ededldingg fimsidousioiu
Sumesidn 1wu in3edllutihu (msmuaugamgiilutiu
\30sdn99u Ledesdndn fifu %) gunsalmald (uiin
mesateiloiioquan) safideuserudumesidn wie
saldauty wuwesaniifuioyaynmsnseviwessine
oghaiiliiaeiannou thnsmaadiganthdoyamousiuil
Tltegnsls Aezidnlagnénauanunsadununisnanaid
Usgdnsnm wavanunsansedunsiidnsinvesuslnala
9E193N

2. UyaUsehvg (Artificial Intelligence : Al Ao
1A304905 (machine) AleATUATAIWERNTA TN
putle (SeuzosdnugiNg i n3suy nnseuy
mslilvgua uazn1sunUyn1neg) Al aansaeuteya
naUszsniinanegdlidiinanundeianeien wazsi
ainle whehstoyadadniilulssloviifieliinns
panehlldenelifiddaviildneou uenanid Al a$
Joyalawuusealnl tnnsnaindsasdievhaulaviuileg
Liifssondeunuliisiosse (Agile Marketing Foviannisi

g livanupuigniseainlasiaisa uasinanausy
onguslanluysuvsunuylinsilognduniu s
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oonumuglaTunarimansauiiuaomenizal feaziae
g5ralomanisgsialuaig wiommadtlymmnduld
uvuiSgalng) elhAnuselomigean Snits Al Yana
Asyieunsaanalauuuiisalngd Al vin1siesigi
Fapanisaifiduden ilddnnisnainriinisaaiauuy
Predictive (Predictive Marketing : A9nN135%17139879)
wvummmsalnginssuvesngumnelaaemh lngly
Usslemiantoyaiidog leusugsio hmamainuay
novaUeIAIINADINITYaIngu e T Idae 194 gn
wenamil  Seaunsoinsisiuualiunemsaainim
Inuazane nlnuezaunad) laegsd nslduszlev
JaAntuuuuidealnl dfte Quantum Marketing

3. Blockchain (Vdemau : Aewmaluladaavigaiu
mIaensE (Security) uagmannindade (Trust) luns
hgsnssunskulnelideserdenunat) vialgamAg
N139a1ANABAIRUYBINTZUIUNITUITORAINTIUNIINS
panifiunmandlUluusasdy Tumsadavanluiud
Advavestnmsnain  aziyamaiidiiuniedosnning
fvtsussmmaluladuasusnifeniulaman Saulssam
Frunsmaadiosgnanglsifuaunanamand  dnnismann
Fosns¥hiuiineluiildgninluidesaiediligndelng
viaientafevililavanduiausslonigan vienivu
awdnundeludeanani eunansiilssubiusgmely Wunns
yhdradvialaensaszuinsadlevandudsiieeuns
Tawan lifilasuouunluteyald Joyavzdunmnlagdnluia
pudoulefitmuailavaniuasmeundedidls filw
lols Tuguuuule vdenwutisBusuinndniasiiuves

wivetasiuveslasuvsavanasukuule

4. w3t 56 elumsduindeunisinnures
welulaBine wwesedliiiredumnesiin susuitundou
Saluld 39 56 dazaheviliinnsnainagld VR (Visual
Reality : Aenrsaiaesaninianaeuasudluliiaiousd
Inerunssugannisueaiu dee sura ulnseiinay
IngazinuimisioonainanInuandendaguiiolug
AMATImeTu et ey n155Iaesea Ui google

aa v a

street view) visoUsgaunsalluguiuy 3 SAdunaEnsiun



warUInsvesnuInsreglnanuukealvd  dnnseann

JudyanuuazUssinanadya g NNYUYDITINEN

Aanssuvesfusinauaniuniienesiuazidentdinata
wnzauleviuil Smalulagdndunuinniazduldlsly
& 1

1RO 5G

inalulagnezInavu

o Augmented reality %38 AR fig N19598 @AW
wInaeud3e v Faguatiou Wsmeiulunanieliu lny

Toguaiiouininiu e1vazdu am, 3ale, e, Toyannan

a

Uszananauneeuiames, flote, wuide, wiegunsal
auldvundnene wavvilisanunsanevaueiuasd
$raeaiuld fegrevesnsldu AR fite 1u Pokemon
Go ﬁaL"ﬂuﬂﬁﬂamizﬁﬂ%’jﬂé’ﬂﬁmmmﬁﬂLa'umuﬁ’ﬂaﬂ

« Virtual reality %38 VR (mnuduasaaiion) (u
waluladireufiamedsrassannwindeuaiiouiulag
dusnnasifdosiumsusaiiu uansiiuuleneufines
visegunsaluanwaasiii Inegldansnsalimouiudsindon
afleuldiisnsifgunsaiindunasguty i v
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Knowing of the Yoshida-Uemori model
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SPECIAL FEATURE
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Identification tool of material parameters in

rebound pressure structure like materials
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NU1 : www.cem-inst.com
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UPCOMING EVENTS

by UpcoMING

=| EVENTS O

Jnnuvrunanvduni U w.A. 2565 (2022)

Jwunandaunriuds:inaA

16-19 WnAINI9U 2565

AugUNssANISia:NIsUs=yu luina uun
(BITEC, Bangkok)

METALEX 2022 www.metalex.co.th

JunaaduAsgus:ing

6 -9 July 2022

INTERMOLD Nagoya 2022 Portmesse Nagoya www.intermold.jp

19 - 26 October 2022

Messe Disseldorf GmbH, Messeplatz,
K 2022 Stockumer Kirchstrasse 61, www.k-online.com
40474 Dusseldorf, Germany

26 - 28 October 2022

International Metal

Technology Indonesia Jakarta International Expo, Indonesia www.imt-indonesia.com

8 - 13 November 2022

Tokyo International Exhibition Center

JIMTOF 2022 (Tokyo Big Sight)

www.jimtof.org
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MYGROWTECH BEST SERVICE CO., LTD.

ABOUT
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CONTACT US

WEBSITE : www.mbs.co.th
www.cimatronthai.com

TEL : 02-990-9859
095-294-1635
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CAE SOFTWARE

Experienced.
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OUR COMPANY
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Metal Forming
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Plastic Processcing
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Die Casting
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Cutting Tools
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TE TGSS usuyn NV EIILJIBEJa amna nn
TG SPECIAL STEEL CO., LTD.
W\—#‘

uStn A3 ailidea asa 99a 1I0uusEniuinSovau TG (Tiangong International Company Limited) waninannannauISogd
(High Speed Steel) sunurUy la:IHaNNANASaLD (Tool Steel) dunuaadvavlaniull 2019 Buddrtinauvigagnalan
19138 : Tng, INKETE, 1indu, duiRe / aiusniktio, nany : ansga, iAuna, 1GNBIn / glsU : a1s1srusSyIEn,ama,SaIge,nsh

TGSS - TG Special Steel Company Limited an affiliated company of TG (Tiangong International Company Limited)
a 2019 number one global producer in HSS and number two in Tool Steel Our global sales office

Asia : Thailand, South Korea, Taiwan, India / North and Central America : USA, Canada, Mexico /

Europe : Czech Republic, Italy, Russia, Turkey

amuasnwam Hot / Cold Work Tool Steel na: High Speed Steel
AogInAlulad Spray Ingot Material and Powder Material

PRODUCER OF HOT / COLD WORK TOOL STEEL AND HIGH SPEED STEEL
WITH NEW TECHNOLOGY OF SPRAY INGOT MATERIAL AND POWDER MATERIAL

TG (Tiangong International Company Limited) has a full production equipment including electric arc furnace, finery,
intermediate frequency furnace, electroslag remelting furnace, HSS conticaster, quick foring, 300 350 400 550 650
rolling mill complex, continuous rolling, cold rolling, cold drawing, continuous annealing furnace, vacuum annealing
furnace, coal gas producer, electrical annealing furnace, stepping furnace, rolling blank induction heating equipment,
which is in the leading place in China or even in the world.

COLD WORK TOOL STEEL e e T | PLASTIC DIE STEEL HIGH SPEED STEEL
IdnnadiASovavuigu k- : IHnIUWLWWanaan ! IKanNnd1A2LISIGY

-

~

TITANIUM ALLOY
lan:waulninitioy

SPRAY FORMING PRODUCTS
wannnurinninAlulagiaisd

A A

HOT WORK TOOL STEEL POWDER MATERIAL
iHannansadiioviusau wannnurinninAlulagivg

e 02116 9454 www.tgspecialsteel.com

2070 Hij 1 p.dIsuiktio o.10ovaunsUsNTs 9.aynsusinis 10270 o www.facebook.com/f3 runginannaninsawiAy
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29
IF Interstitial Free CFB Carbide-Free Bainite
IF-HS Interstitial Free - High Strength TBF TRIP-Aided Bainitic Ferrite
Transformation Induced Plasticity
CMn Carbon-Manganese TR L
(U9AgaLUY TRIP)
BH Bake Hardenable QP Quenching & Partitioning
T Twinning-Induced Plasticity
(Uensagadu HSLA) T
Med-Mn Medium-Manganese (U19A3988:UU MedMn)
DP Dual Phase o Retained Austenite (encompasses TRIP,
DH Dual Phase - High Ductility QP, TW, MedMn, and others)
CP Complex Phase MS Martensitic
CH Complex Phase - High Ductility PQS Press Quenched Steel
FB Ferrite Bainite PHS Press Hardening Steel
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« dwiu AHSS Jui 2 flpssasaduna (TWIP)  wn893u (Sundn TRIP Effect) wimadanindduduiie

fanudunuussgs  lusasifefufamsadadald  anumeresiidedulufeditowiniu uasmnvlddge

wndy iedadediindinulumdnndiuil 1 vl Assviaildindnndn AHSs uil 3+ Andewveronag

Tassadaiidudou wazrdnduvdnndinaugs Aelvidn  @endvdluewanld

Haymivmedmsunsdeudremeiadaiy siudes

ﬁﬂwﬁé‘]’aLﬁ'mLamﬁaiﬁmamaﬁ']ﬂizmumﬂ%amﬁaugmﬂ NMSTALUIsEAUTY (Class) VDU MANNAT AHSS

galiimaplumenangsluse winndedadEusmne

TuBemndvdinlanuéruszanad 2020 wiEnnd1 AHSS FEnmsdautsssdutunanssuuuy

ynlHinausivesmmgnveIAINFMUNSIAY (Minimum

. dw3y AHSS fuit 3 faseadusuunmenla  UTS) agldfinsed 2

leun DH, CH, TBF, CFB ua QP Lﬂﬁﬂﬂéj’]éuﬁll,ﬂuiuﬁ

ASVUVUASNAATIN NEEIUSNNTDLAULAININTDADY A15197 2 MISANUIsERUTUYBUUANNAD
Pyl { =~ o ¥ v . X ¥ o.q
YounaNNATUN 1 uae 2 Jwhlindnndsuilidugnuey AHSS 978 Minimum UTS

YaevisaaITuNouniieY Jairuveuninndgun 3 4

Ao asadugulaneuasnainaiesnsungadiu T Minimum UTS Designation

auifunisis msideu vsenisdase viliiBudinagi MPa kg / mm’
13 v o & a a & v !
widnnaguiliiflu@endyduiundn wilnenmsa
Y o v q-:4 9 1 o A % a wa Y 440 440 45
windsresimimusieludnizess TuviesfuRinig dasu
WenareTuiaSonmanndisun 3 Nmaeglugisimuw 590 590 60
Rotidn ANNAFUR 3+ W30 Gen 3+ laemenemaziinig 780 780 80
Wndnauvesuwuenialifianszann 3 G 12 wWesidud
S, . 3 R 980 980 100
wiouduiinisiiusinuiteseadludie Wy Fansu
avgivlon uazlulasdansy Faradnavdrevinliiia 1180 1180 120
yoseaamnuluAlinuEiesuINTUTgUUNIves Layde 1470 1470 150

Y A

| i gy X & & =
danalvilusgninamstaduguiy  wdnnadanumilen

Conventional Steals AHSS Grados

}? 60

§ g

® 5§ b

g i

o s

w W oo

0 Asg e
0 200 500 800 R o0t 0 oy —
Tensile Strength (MPa) Tensile Strength (MPa) S Westito oo
(a) UTWULASN (Banana Curve) (b) AHSS V198143U

3UN 3 Twuvaanswmu AHSS
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1% 4' < v
suagaa‘us] VILUANNAT AHSS

Audtoyaddngaamnssuwmanive lalideyadin
S08UARN Chevrolet, Kia LAy Volkswagen Aaal AHSS
dmsutuduunsgy wasdinslfifisduensiaides Tunns
Sty Wernudssvdathdunndu ey
lainsenusuenaaendty fmeqaudeieanthuin vl
winuiy AHSS gnidfegnamainvate fagliinesnuuy
poNUUUIUISTAS warlsllianild deddue i deuidon
16 Slafiala 100%

U3 Lucintel lpiUnmedayavesnyidenannaeni
FeagUin Chassis fivhannudnndn AHSS awiitwiiniun
ndwvdnun@ifia 15% wadunuazaanImanund 35%
Tuvauzdtezgiiflonazddfunuganinvdnund 2 wih way
deliYandunediwesiinsiatuussinoduloafuou
(Carbon Fibre Reinforced Polymer, CFRP) %ﬁéfunuqq
riwAnUnfRs 8 wh uenandilunsruiunanmEnnd
AHSS filanUgesfnwaniusulaeenlysiiooniinszuiuns
Hanevailiden uwuniiduy way CFRP 54 7-20 Wiaeiide?
Fetfuinminnd AHSS Tudutaniiindusues ilesan
oglumsusveslansunsnssuasielvsl Aifuszneunisly
gamnssueusudlulszmalnedaisnaindiazAnw
Foyaiindn iiielitanansaeglunainiifinisudadugads
Tutagtuuazeunn

LANEN5919949 ¢

MOLD & DIE LIKE &1S:=

dmfuvinufguiifisazldfunsiudeyaieadu
wEnnd1 AHSS a nandnudemdeiuin iiunady
daiiuusylevduazanudouraniianlaveaninndd
AHSS thaudlsiinniifos wazsnnviuazBasudszend
nsvuunndsiva ilelisessuifumdnndeiaiily
madnaih Afenndilians visemnvulssdiuiieas
Anenwsnee Uszneuiuuadslinien Ateindaldidewms
fagnvuazBeoud ruodugruzdugliuinmsivnisud
dau Aazduonandoyaiferiuimdnndt AHSS an
doulsiuitemnyinudiudiluneudeluaiu

dvsvatuiinyveauttem Bisaving nsuainiu
Yo INTaANINILTBLas U URLENBIININAIEOUTDY
VIUAIENTIANTIFIIEU DUNTITY 9170

14

dangnAashagnias
uiilaisilasvindeny
deniiafadin wiinnawindeai
2

wadnunulusiaduntinasu

[11 WorldAutoSteel, 3rd Generation Steels. [Online Article]. Available from :

<https://ahssinsights.org/ metallurgy/steel-grades/3rd-generation-steels/>. Accessed on 04 May 2022.

[2] WorldAutoSteel, Defining Steels. [Online Article]. Available from :

<https://ahssinsights.org/metallurgy/defining-steels/>. Accessed on 05 May 2022.
[3] Hance, B., “Advanced High Strength Steel (AHSS) Performance Levels,”
SAE Technical Paper 2018-01-0629, 2018, [doi:10.4271/2018-01-0629.]
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mstineusuBaURUANSSoY
“INAUANSTANMUWUW”

U KouURURNAS Core BU 1 (Shop A)
anuulng-1gasu AugNSIINw

(ndoadinln)
dNgNs : aduauulpe :
1. WA.SWS ASUS:IaSY unndngnaginAlulagws:9auINasUUS 1. USHN 19d.19.19W. d@ilidua amna $11n (UKsu)

2. ACUIBNOER YrUBNSWE NSSUNSEINNNS USBN 8.W.Iuanu $1n 2. UsSun Inggloudenu $1n
3. USBN A.I8U.3. USINMRAT 911A

19
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2565

MSAUUUINIABINTSIEDY “NS:UdUNISORNIIUUIASDJLIWNE”
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Ine 18RSIy 9SS USBN Waiduri 9110

duIatU sraoumsinwaramnedwiius=ansnaw
v Effective Plastic Injection Molding Simulation

Should know for Warpage Simulation :
VonosSIWoBUlasu Warpage

pourteuthidufhdesumseonwuutunumandiin
Alnasion1siAn Warpage avluldyusing Usznausg
n3eeNKULTUIY MseenkuuLifant eulunisae
nszUUMsan uazauauiRvesanaAnlunou 13 wayns
vihaudlanadns Warpage og1sgndes fiuszneude
\omdunasinmseenuuukazhnemseenuuy Fms
TIADINAANS TFN1INTIIADUNAANS UaznN1TUTLIUNASNS
Tuneudl 14

dmsuneuit 15 Dlflumese duiemadafinetes
fu “arandlafiugiu” Wenissraosnisdananaindae
TusunsuByaduseaiiusdvsnm

arundlafiugiumeantuy Jsenoulude

annavadnasinna Warpage

amaiiugIureInInAa warpage Ao N19073UAG2
uansreasuuuduany  wintununadiegaiianely
Vlﬂﬁm/l’]\‘iLLaSVJﬂﬁWLmﬁﬂ‘UaQ%ﬂN’m Funuiuaiiosud
dnasudazlaiiin warpage*

*Autodesk® Moldflow® Insight : Advanced Cool and
Warp-Theory and Concepts. Student Guide (1* Edition)

nsuafvesturududsitnoensuunfiurdn
WaﬂﬁaﬂﬁumﬂﬁéfmaaﬂLL‘LI‘UT,VWEJM?UFJWﬁﬁuuﬂﬂ‘lJEJQ%UGWU
Tlng T uanauaduuuuiievaemsnadalunisadng
waiRusile it uundIndneenuudfivunea LY
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WnBuvunRAIegALNAUD
TunnAAnInaznnAMALIVUBUNIL
BUNUL:IAnav9INABUNAUAANSTR
YABENISHARD MSINIA warpage
9:AVuliog

msvadfiuanseiu Suunldidu 4 suuuu fo -

. AVULANAYBINTTHATINABAULTUIY

. ANULANANWBINITURFIRIUABSLATATIARAEN
WA YA

o PNuUANFBINSYRRS LA ILas RN
Auirnanisiva

. ANULANANIYBINITUARIULTUIULALNTHAG
yosdufifleslundfiant (b, boss, pin)

AYULANANIYBINTSUARINADAULALIL

fsananuwanaveInsuafivinalndtung
mad mavemlnaaning wie WuAuLANA19Y89ANT
wasULUUTITUAnseTY visensrasauansaiy
fiduraannseenwuunmmdeduiildaiiane Wlslude
Area Shrinkage miméf’mmﬁuﬁﬁagJJ'lﬂamﬂmmaaﬂ"LU%
fnsnamgs wazvadsniilesglnding 1esinnnsla
seiuAnuduaamiutuiauds lemafinsvasageiiuiim
Tndinavdeseuq innanansaindulddndlodnnisivadeu
NAUDBNIINLNA



a

ANUBLANANIVDINITUARIRTUABSHALAIIRNADANLNAA
ANUNUN
AnINANNLANAIIYBI MM UL A UAD S UL

a1in  legamgiifuifuridiuasiuazaniiunnsteiy
LﬁfﬂmiLﬁuéhLs’ﬁﬂgﬁqﬂmqmmumé’aaé’miﬂﬁuﬁmﬁhﬁu 13
wadmaenaunualiwiiy wmnduinatseanumnu
duunumyuy Snsnsuafiuananiavadslususseu
wnuvsuil VilAsnstaserlvdunudaden Fuifeu
nasdmanadneie

ANULANANIBINSUARlURAM SV ULaTRIRINAY
firmnenslva

ilesanmsiFessiveaduloutvdoluananaradn
farauansslunsuaslufiennsuunasiminiufiama
Asivia ﬁm%’ui’a@ﬁiﬂﬁ@uLé’ﬁlﬂLLﬁ"ﬁ]zﬁﬂﬁmﬁamﬂiu
Aruuiufirnensiva dwiuiasndndiloutnmmed
finszgnnisnedvesdulevraenmvedilluiiamenisiva
wivziinsnasalunuimannfunisivaunniu sgrdlsinn
Svswavesdilesonsvesduiirududou uasnginssu
nsuasansadsundasiaunnidiefinsiudsuudasiy
gﬂmwaﬁmm Msearniandsnisan wasedaveswanadn
fisneiin

AYNULANANIYBINTUARIULTUITURAZASHATI VDS
daudidlealunsifiusd (rib, boss, pin)
%umuﬁﬁdwmm%mmﬁaﬁmq’lu%uﬁama%ﬁwmumﬂ
videTldhuveavdnuifiuinunensuad Wy duvediuay
Adumheng aziAnnsnaslufrniennunuuestuny
flaguusrunuunugniinisuafiestuduiifleiney
meldfudfiuidunesuardminiussunuvestunuman
Snwausiud Moldflow 138771 Comer effect

NISHAMIIBIUSUINSATIIWNANSSUVIIWAIEAN

mwméf’;L%w%mmlﬁquﬁﬂﬁuﬁaqLﬁawﬁﬂmi
adaavLR msvadLdslsunsgnuengeaidunisvad
Fadulufiensenumin suuassemndunsiva wanedin
fnsvadBsUiunnsgeann Sslaevluudazegiivszana
25% minlifinsldeududadiunenisanasuesiingg
wanadnluvaziinaradinidudasaingaumgidnauds
gaumiivies anuduillilunisdeiinasiomsveda doya PVT

SPECIAL FEATURE

Ine 1BRSIY 9SS USBN WaIduri 9110

(P anwdiy / V USuns / T gaungil) eSuneanuduiusves
ANNFULAT UV Td A BN TIAFINTBNTITIUAIULUAS
RRNUEHRIZE

- — -0 [ ] o

9ASINISINAWAN (OﬁS'\ﬂ"ShﬂOIUU)
AUSUNANARNTTNEN MNSRIINTEUFNANTUTINNG

QUMATRIWIRLTEN SnsnsdusiTswinlnanltanunsa

9 U
v a

InSodliAnlaseudnlsmysal Wesmnwedwesidusas
819790157 Felaifinanunnwetiazairslassiandn lasssa
wansNATTdwhlinsuasgs maviuiasugamglianansa
PIgaanMmaiudesunsasla

nasisgumnovadluianalugounisan
(Molecules Orientation)
nssesdivesluanaluniuiianianisivaluaue
wananlvasn e ududeutulunniawesaaonniy
murestuuariaIdudouggaiiuinnlndduin
usuaziPndusswinamslva
dewananuasimadlvaitiluluusifissi luanaas
Seadluiieavessina anus@agaililuanasesi
a1 Tuudaglofaveans@ananadinainaniusvaouinay
Iangunuuden  Twanaasinailunsinsdndoiies
Tmilsegnduganniziluanadfniounas detswanadin
ovuetlauasmanainindndusnaflsimouanniznsFosiags
(Fosdage = lanamBonnse) ssfineneufiazndulug
anefiieuransiian uAlulanaiiesingaunidennsed
U%nmmﬁfﬂLLu'ﬁuﬁLﬁaluam'mﬁum'ﬂmﬁqquﬁﬁuﬁa
wsifiasi ezl dudiuazTuianaszgnaswazudsdlid
fuiuiRuiAansudeintuieu Gent duiiuds (Frozen
layer) ImaqaﬁgﬂLLG&LL%amEﬂu%u’uﬁaLL%&L%ENGTU@&T,&Jmmm
ndufugannzrleuaangld lnanaluduiuandrduarer
meldmnidu uazanunsaivzdniFesilviiounaelnlsd
Sloegneldgnmgiifigunnme (To)

nsisessvesluanalisudnsnasin :

o AudanamadilarslLuunsaniitLaz A
aunatunislva

o Goulannsin Tnslawzanusuuaziiandndn

. msaamwuszuwa’a@u
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Ine 18RSIy 9SS USBN Waiduri 9110

sUluuvoun1snnMoval Area Shrinkage VS
Orientation Effects

AULANAI992MT 19N TAAFAT UANA 1 ULT LY
(Different Shrinkage) WagnadNNIT3eeiIvasluans
(Orientation Effects) dwasiansuasuuuasgusneiiunnsnadiu
defmsnntunuduiulidnunmBuiviendnia uasiifiens
nslvamafinresgnasislumann dwsunnesduszney
Tunuudiaes mavafvestiumy uasnsviafuuUILIURy
fimnamslvauazdaandunsinasgnéiun nisvad
WUU Area Shrinkage %mgﬂéwﬁLﬂﬁﬂﬂ%’@%’&ﬁﬂﬁ&@i%ﬁ
gurmdnas Turnginaann Orientation Effect aziUeu
sUsaavhedudmaesiiuin wananiilifimsiAudulout
%ﬁwqaﬂiimmim&fﬂuﬁﬁm&ﬂ’]i"lmaqaﬂ’jwﬁﬁw&y’amﬂ
fumslva (5U 1)

nsidusovu:ggogneluniWwuw (Mold restrain)
Tureiitunuoglusifiud aliannsavaganely
sTUUYeUNUFEINUTUNY = STUTU xy, TAeAvam
yostusuNweglunu 2) fguil 2
agalsAmuduanufdiansonailuiianisain
wnle demalvisinnsnesgslufiamesnnnumul W 2)
vurdumudilignnssieansn udldldmneauifufien
x uay y tugunuldosnuasafioudmdnuifuiduends
ﬁaﬁ’uéqﬁLﬁmsﬁuﬁamsmﬁaqﬂuﬁﬂwmm‘mm WaYns
azaunuEasalutunuluinmeiinadalild Shwamiui
AzndanuAungly Lﬁ'aﬂszﬁq%umuaaﬂmﬂLszﬁuﬂLLﬁa
Jumuazdianduauay  Baszanusifaianinsodesuldlu

a ==

ynfimms auBesanierudunelumaduastaunas
wazhlifudrudesumnaruunnansaansvadadun
Tudunuagdaseidogliduldosnsdaau Fyatuanso
uanwmanNLuneadlidioufivednmanyiusifiant Sasns
waefuiinastnunnsedvswavesnismuaunisadanel
Wt vneamgRvewsifnigeiu Tunudssmsnanuiy
lun1sangamgiasgaamginssiisduny mndnddiaa
TuwsiagloAaminby Funuarsasdoumpiadurnsnda
Wil LLamﬁaaaﬂmﬂLL@JﬂuﬁLLa”a%umm3é’ﬂmamqquﬁ
asggamgivioduaniigdasy muduluiunuaskeurany
pE19BATHBUAL I uarmmﬁuudgmaaamﬁamamamw
YoInAIERn NsHaUAMEANIAUTANEITUSTUAMELTR
AUAUFY WS Creep resistant nunefis mnagniele
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AL nanaRnagdesiianusumunsiudaiisamed
aasgUiulImelanmssudmiin (use) Wunauu wanefin
fifl Creep resistant g1 \onaaio1thmiinviousinszsh
aaﬂwud’nﬁmmﬁméwuﬂmgﬂiw&?ﬂw&wLLiﬂLwi‘WUd']mi
wadAntunilienaruly wansdenisaanenanaiu
\AnTuegnadng wasnuimanafniid Creep resistant f1az
AaneAdusuienarulusdinsradsn g
*Autodesk® Moldflow® Insight : Advanced Cool and
Warp-Theory and Concepts. Student Guide (1™ Edition)

nuusrasvnisrnurenasrafantsiulusinsy
z'iglaiiu

AMSANYITETILUUNTINABINAaNSYBINTUAR LT
éauwﬁaﬁ%mdﬂ}ﬁmmﬁv‘m’]uﬁ’ﬂﬂﬂmiu%u‘jLa%"uﬁm’m
wWlansvieuveddusunsy drelidlonadnidilauas
vnuldegnediussansnmunndsty wuusiassnsviug
nsnasiignsdaanlusunsy Autodesk Moldflow Insight
Usenausig 2 ngundng fie

o LUUYIADINITUARIEISU Midplane Wag Dual
Domain mesh

o LUUINADINISUAGIFIUSU 3D mesh

firmsnslve — ABUNA
NARIRIRINAU
firmansiva
& wWaguwua Aagusne

Different Shrinkage

= '
< wanuguse
Orientation Effect

—_ —

wasaunuiuirmanislua

PN UL UUYRINTVIARIYBY Area Shrinkage

vs Orientation Effect

VP Gusluszuny X-Y way (Z-Y)



InuU91a9IN1SHNA2811SU Midplane na:
Dual Domain mesh
wuushaeensnadaiiaesuuildiu midplane way
Dual Domain fauansluguii 3 wuudraesmetrevomsunm
3enIuuudIaed Residual Stress Luluu1aean1amngui
fifauvuitlidesnsdeyaainnismeaes (Uncorrected
Residual Stress) wagsaltayaannnismaaes (Corrected
Residual Stress) gULmuﬁamﬁaquﬁﬂaaa Residual Strain
fodunuudraeadelszdng  SududediAinisuadieis
MNNIRBRUTY
mﬂmaﬁmmaw@mmLﬁammﬂwﬁqﬁa@'ﬁa *Autodesk®
Moldflow® Insight : Advanced Cool and Warp - Theory
and Concepts. Student Guide (1* Edition) ¥idguasuiiaz
v Fudeldidladenalnnisvhevesusiagiuuunda
avannsaideuleaseninedyiadunasiunuaialdftud
Hadnsn1sUneeide gy

Uncorrected Residual Stress (13J§J'°il'a:ida shrinkage)

WUUTIADIATULA UANA 19ILAIUIUNITNTEANY
AnuduanésdmIuusarBlauiuam - nsnszedivili
\inALAURREAANLIYRILAa Blall AN
suazdandunslva Maiesziarduiarldng
nszeenuAuielldgUeiudsuluvesiunu ns
ApAziuNaRaEdia st Bt umnidoyanisada
NNTTNAROMTUNUNAIARN LA BT UNAEHENIS
nafannsdndudegurestusuldainnsruiunisiiuay
Wuieafutunsdiinarafninsadulaiiiteyanisunad
NNINARDS

General description of residual stress calculations

LUUTIaRIANAUANANeENElFaNLAgIuNg AN TX
BadunsewemanainiitauRmidu Viscoelastic Tnesileds
auAuTiAnTuluvarinanainifusnasneldanusiu
Tuwslfiad wuusaesiifansanderuduiidaluduiond
LAENSUARITBINANERNTLINTUAINL SIUTIAALALT
Aananududn sunguiuds lweadaunsoldldui
wliifiTeyanmaiinnnisnaaes udagAnImInddeya
Asvafa FeazaunsonSeudiounadngseninaneans
Goulaly
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(CRIMS)

LI LuuTnaedldly Midplane way

Dual Domain mesh

Jademsvesnisvasmivuiuresuvesauduiug
BUAUNTIVEINULA LAY AINLLATEARUY Anisotropic 7
%awmaaﬂﬁ@mamﬁ’ﬁmamsmwﬁLLMﬂﬁmﬁ’uLﬁai’duﬁﬁma
Fisinafiu va-aamnil waslunalludunsavesnuduius
999 Thermoviscoelasticity Fefidnuaizianizdsaunis
WLF voaunis Arrhenius Suagiusiinveswananinuay
Fregungd nsamswanainidautflidudoden wy
nanaRniasuLsaeaE@laui Wunu

WUIMUUT1899 Thermo viscoelasticity A7
soulmodsdwonmadniiliidoyannnsmases Jans
fivnaudgiaduiifiannudilaludiuiazamisnoiung

v

mmL%aﬂmmﬂwaé’wéﬁm%yﬁLa%’ugj%umuﬁﬂﬁasmﬁ
Useandan

dvsunanadniiliiaiuussiedulond wuusiass
Juwuu Isotropic wana@niinmaniBnisneniwiiiien
wirtuidleYalufiamefisnetu lngaaauianianagninvun
Inelugdauazdnsdiutivesweimaiainanuan1snnaes
TugrudeyavedlusunsuByadu ($198991n Moldflow) uae
AnduUsEans nsveneimieanudeuildlunisiinun
Aaudinenuiou Auaudinisanuioulsunaindeya
PVT dusunanafinunazingm

dmiuianmeulndnin1TAIUINAIINLAUIINNIT
NsTAEMILaENISRANIIRLSasRveLdulanioasiiy
(Fillers) AldanmsTnseinislva fuuuasyiuneaaniu
PUTFNINNS IauAYYINiAINSISeesuEulevisaansiy

wuudaen Viscoelastic Aruvila-Bamvgu nelasuuy
Residual Stress @wiu Midplane Waz Dual Domain
mesh azvhaumeldausfiguielud ;
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o agldfiruduiiiutunasasadlunanainaunin
%ﬁqmwgﬁﬁﬂﬂ’i’l Transition temperature (Tm or Tg)

o Snstmunioulunisiudiiisiianasnand
%umumaﬂmmwmw

o AZLAUANEAEUVDILLTLN

o Janfidnwauzidu Elastic Solid ndsannseijsean
PNUURUN

o uazitoulomslWluiBiadiuidug  Snfidsenvesd
mududeuAuluRvsudoulsluiia

CRIMS Residual Stress

CRIMS #811210n Corrected Residual In-Mold Stress
Lﬁai’m%%amsm@'f’sﬁi’miﬁﬁ’hﬁ’uLLuua‘haaqmmﬁumﬂﬁN
Residual Stress 2z138n3 L UUSIa8INsUAiITiLAluud?
%39 CRIMS

Jadundndidsnanoninuudugrveenisiiuigain
WUUT18D9 Uncorrected Residual Stress LgiA

o arwiadhvesnsuadafl Transition temperature
(Tm w38 To) uavdaya PVT vaanaradinudazinin Yoya
lgduliiismeiivzanunsonanamgiinssuvesaniznis
anaainasale

o lLUfidomuuad1InSUNITAINUANITIS 891V
lana wuvdaesliliinunenares Anisotropic

o lUFNNBS ANANTLNUINNAITNARIVDINAN LU
waaRniifingn

o U1A%eya Relaxation dmsunisAIaudR Vis-
coelastic

Lﬁ'a‘wmaﬁﬂﬁmiLﬁusﬁ’agawqﬁﬂﬁumimﬁﬂm
Hosudtduas Moldflow deyaantuastasusulgsa

wiugwoIwuUTnass Thermo viscoelasticity vinlalagldy
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sgrisendauasmsiuIayiiuen e 3R 4 uans
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fatunisdyaduiiovhuisnanisnaiadae CRIMS 34

Residual Strain

FBanueieanndiaduidiinunvesdyatuiile
wadnsnnsuadailolfisuiy Residual Stress uay CRIMS
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waLUUIUAURANISIBINIT VA
a,, WWurasiiveswaadin
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Aurn1enisiva
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I99319 (Mold restrain)

AduUseans al,..... al0 WuArrsfivemarannen
Toyan1snadafildann1maassnudnvuzianzei
MnvioadUd vilasmsdatusUiurumnaeusnasgiuite
Saanieldifuaunsdreiu mstase Biandunisve
WeUTues n1sifiendn n1siseedavedluiana wagnis
Anrrenisvadinieluwifian avilumualagluganis
189901940 warpage VIlUTHATY
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Parallel Shrinkage

Y - L . R Lz - —4—WPL Expenmenta Vaues ~m-—Predicted (With CRIMS)
TnaLAgINUAINISUARI I UNISNARBIDTIUINAINNS UARNI am [P (NWRE CRNE)
& v a sy L3
YUIUAZAIRINAUAANNIT o 2. NARNT
o
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E s
i YA o a o o PN *
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gNNsEYeeBNIINULRUN ﬂ’nwﬁumﬂﬁwmdwﬁwgﬂﬂaﬂ
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fiauaiaue Sudaznasetsaiave wazarliiia
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1199 2 Uszinnly Wuud1809nIsua@Id sy
3D Y -
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shrinkage) dmduTuanuniliunaild EULLuumwméhﬁ
wUseanidunisuaduana 19 uluiAnI9A 18RI v
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o ANULANANTBINITHARILY 2 7iFin1e (Orientation
effects)
wudsannfudienianisla

LHuANULANFANTENINNTUAFILUUTUIULAY
wagAMaNURYDINANERN
An-lsotropic iAgadestunisnszaensitosiveuiana
Tunananniisindnuselunanainfididulond

mavevestuIuog i UNgRnT suV9gaMAATERS
Tuszrhenszuaunsdamanain e lidlase Tunisfiansen
Tweail azfinnsanlvnginssunisBanguiuvuidady
(Elastic behavior) \inlunaradnludrufidureuduas
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msnmaaumsnﬂﬁow'\';ag'luﬁaga
LUUSIa8IN1SUARAI CRIMS way Residual Strain

Jndudeaiifoyanisuadinsaveananain deyanisnay
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Ty inaansnisuaslufianisuruiunisiualausugiu
YoyanisvadiildanarinunnimnndlerIeuiieudu
WUUY1899 Residual Stress (Uncorrected)

paslinuusraovinlunisnii Syiasu
Furudayniuiivinmsmeaoumavaiaazgnasadey
iegiruuuirassnanadnuulafivsnzauiunanain
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Residual Stress
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Ine 18RSIy 9SS USBN Waiduri 9110

dnfunanainilifiteyanisnadiainnisneass
2glduuud1and Residual Stress (Uncorrected)

szAUAUNIWVaIZIUVaYawardRnAondIy
njugavouwaaws Warpage
dausnimnsFedvnauiulusunsudyadumsmsy
fosziugunmvesdeyanuautRvesnaaRninsaTinuLes
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Completeness) dsazruaudlnsauysainsudauismun
wieluduianuideadestuanldaelunisnaaeunas
sufimsdawmedoyavestiuansianaradin anudenles
YoINadNSIUNgAnTINvRINaERNTlANAUTUSUlnenTe
dosnduuudasinisvaiiuaznisiin warpage $15u
Fodlddoyaninen Hvomanafndusuuslunisdium
gnieealUsunsy Moldflow laduunsedunnmves
wanafnoeanilu 3 szAufe s¥iu Gold, Silver, waz Bronze
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meiazgﬂqusuaqmiai’waama Fill/Pack , Cool, Warp
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WAAENITTUIUNIT 8nAIBE9U Cool (Gold) + Fill / Pack
(Gold) + Warp (Gold) fimnumsnedn wanafniinuasysal
asuthuvestoyaaineandudlunisinasmansvaeidur
nMsanuazang + n13siaeanIin warpage HadWST

@

I§nwanafniifisediu Gold ffuiasdanuusugnia
L%ﬁ"ug_jqqm Wuiuiusedu Silver anuATUTIUYDIURYA
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Toaniluszdu Gold wazwuiulunatainnsaiirfusie

Bronze filanuanysaivesioyaanaiuasduiusiunadns
ldlagnse WWudu g3un 7

Gold Silver Bronze Unknown
Fill Quality 8 & &,

Packing Quality @E [@ E‘J
Warpage Quality @j @] . @,

AL A71uaLysalvessintsvnaesdluviealay

nanamn (Material Data Completeness)
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wudniAatusewinnsiaiuuardngfisunddlnainn
finaenAumuITesTuIY waziinn1svadauaneeiuly
2 fimnns fo Muunamsnfufianienislva

YSuaunisvedalasunansenulagnsaaingnsinig
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Tulusunsudyiads (Moldflow) Sluuudrassnisviung
mMaved 3 wuu ieliimnsvdedvhauannsnideules
wadnsnTUsunsufuiuuess wazdiladangiinssuves
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3D LY

e Residual Stress F99gRianTanAINaLAUAINAIL
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e CRIMS; Corrected Residual In-Mold Stress WJu
wuuTaesiUFuUTFUUL Residual Stress Lo lildaau
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DEEP DRILLING (10D, 15xD, 20xD, 25xD, 30xD, 35xD, 40xD)

DREAM DRILLS MQL
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15xD
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25xD

30xD

T e e el e e S RS )

DRILLING, Large Diameter #9.5~114.3 mm

SPADE DRILLS
sy a

DRILLING(3xD, 5xD, 8xD)

i-ONE DRILLS
e @
- =

DRILLING (3XD, 5XD, 8XD)

DREAM DRILLS
GENERAL

FAST DRILLING (3XD, 5XD)
DREAMDRILLS g
HIGH FEED .
e

DRILLING (2xD, 5xD)

DREAM DRILLS FLAT BOTTOM
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‘ngalaua,,_,,J mqu_l_age-y
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_~LL o/
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LINEAR MOTOR DRIVE HIGH-PERFORMANCE CNC MACHINING CENTER 5-AXIS CNC MACHINING CENTER CNC MACHINING CENTER
WIRE-CUT EDM

SURFACE
GRINDING MACHINE

FANUGC S

CNC WIRE-CUT EDM CNC VERTICAL

TURNING CENTER

ROBODRILL ROBOT FLEXLOADER COORDINATE MEASURING MACHINES FIBER LASER CUTTING MACHINE
FOR METAL SHEET AND TUBE

\ HOT LINE
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