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1. doyanalu

SIAMBOND oaiitiaunoulwdn fio waniruinisinAlulagus:nuitunoedanoaditeoaaoennuMWa
noaouMmuAoeIs:uundWSou Ineadldnawiluwanannginnejuaosin PE Ia: FR (ehnsunulu) inulBBEonusus

i0u SIAM BORN Ioifumsimumuanunilinuiususnainanasasemuaodu Inenlasusolnuidu SIAMBOND
Aokt 2560 1I0URUL MeliaiuAladnnAUIRbouRLNNUS:MS wanlne USEN B.1A.0. Iwan afa 91 n
JsovumvoE] 1aun 11/7 U.10 M.AUIAAD ©.NARAUIND 0.UNUSID uuidon 17 TSiAY InSoudnsiBs:uUAOUTOINGS
TumsnAounuMswan MikMswanlAFuMAUMWED AoEINTUAUURSURIEEILUODWANATUZ TAlA IwudnowiSeudeu
aoceudaaulRIFonuINUE TROWIGoISoAoNU lasthhtniun BusUlARiEiEl asrhnoaondier Sormli
SIAMBOND IRUEAUDIUANIFIDADNASIO ITUADIUASASIIA:AONUMOS Uonoindu eouluAnivaciumuamdnenssy
poe1 TikannnanamuAlslvoouidoulAituoehos

1. dayavun:=vevdum / Product Specifications

K230 /Item s19A:99Q / Descriptions
Ltﬁuagﬁtﬁﬂu (Aluminium Base) Aluminium Alloy AA1100 : H18, AA3003 : H24, AA3105 : H14, AA5005 : H42
1&nans (Core) - PE (Polyethylene Core)

- FR (Non-Combustible Mineral Filed Core)

szUUAUALAREY (Coating System) - PVDF KYNAR 500 by PPG Duranar
- 2 Layers 2 Bakes 25(+/-3) Microns
- 3 Layers 3 Bakes 35(+/-3) Microns
- Epoxy Primer, Chromated, Polyester, Mill Finished

Adunansiiaunu (Adhesive) High polymer Adhesive film (Hot melt bonding film)

wruAanilasuunn (Protective Film) Poly film Anti - UV

2UUNIIHEA (Process) 1Juszuu Thermal / press Lamination process (%mjs:ﬂuLLeiu&’wizumiaLﬁm)
13319z (Warrantee) 10 1

§m@li§'m (Standard Colors) SOLID COLORS (PVDF) Code SB-1XX

METALLIC COLORS (PVDF) Code SB-2XX
STAINLESS COLORS (PVDF) Code SB-3XX
NATURAL ART (PVDF) Code SB-4XX
PEARL COLORS (FEVE) Code SB-5XX
HIGH GLOSS (FEVE) Code SB-6XX

2. guAlviu / Size

Item Thickness (mm) ALU. Thickness (mm) Panel Width (mm) PanelLength (mm)
STANDARD 4.0 0.3, 0.4 1250 2470
OPTIONS 0.3,5.0,6.0 0.12~0.6 900, 1220, 1500, 1600 <15000

ALUMINIUM COMPOSITE PANEL
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3. thntnuAsgiugevnuiu / Weight standard

S SIAMBOND

Core AL thickness (mm.) | Total thickness (mm.) Weight per SQM (kgs.)
PE 0.40 4 6.3
FR 0.50 4 7.0

4. AauuANoIU (Properties)

Us:=lasumisisoiu

Interior Decoration, Exterior Well Cladding and Sign

AWAaNIndoundousuls
Dimensional Tolerances

Total Thickness (mm) +0.2
Width (mm) +2
Length (mm) +3
Diagonal (mm) +5

Thermal Expansion

2.4 mm/m at 1000°C temp difference

Aluminium Thicjness(mm)

+0.02

AOUaUURLONUY
Surface Properties

Pencil Hardness

>HB / >2H

Temperature Resistance

-50 °C to +80 °C

Impact strength (kg. cm)

50

Boiling Resistance

Boiling for 2 hours without change

Acid Resistance

Immerse Surface in 2% HCI for 48 hours without change

Alkali Resistance

Immerse Surface in 2% NAOH for 48 hours without change

Oil Resisitance

Immerse Surface in 20# engine oil for 48 hours without change

Solvent Resistance

Cleaned 100 times with Dimethylbezene without change

Cleaning Resistance

Over 1000 times without change

Peel Strength 180°C

180 °C > 5 newton/mm

ArUAUURAWANATUTT
Product Properties

Sound Absorption NRC

0.05

Sound Attenuation RW db

23/24/25

Water Absorption % by volume

0.0047/0.0057/0.0012

Core Composition

LDPE Polyethylene, Non-Combustible Material

ALUMINIUM COMPOSITE PANEL
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A Innfufat":l'mswﬁmua:msnouquqmmul (Production and Quality Control Process)

SIAMBOND dgumswaniuus:indlng wanadainevonssunuaddiBinalulag@oinus:inAigesiunounus:=uu
mshvurAoas:uURBUTINGS MinMswantnowibuehay IndbmavmsuanroinSoolnnndl 210,000 AS.U. AoiFiou
dotiuklicannsawaniFnumum&oseonanmilfoswitiuau

11. dayanwinaun (Technical Data)

1. Aszuoumswan (Process)

Plastic Extruder

unduNIswan

*

3-Roller calendar

{

1. nasuidawaannAodinSey Extruder

3. Us=nullaumonuiuiuldnano

5. UsznuiiiueadiGaunvdeomuiiiiuldnalowaidasn
7. Us=nullaunusod

iAuilnAv nSe dousuanm

Aluminium Composite Panel Line

Unith

Heating
compounding

Unit3

Adhesive film
compounding

Unit/

Protective
film

Unit8

Product cut
& QC

Unit4

Plastic Extruder

Unit2 Unit®

Cooling

. SawanaaniduniuvoAogannay 3 an

. InSguUoUPaDItauUNVAILLUIaZaD
. naalfu
. ANMUADIUEDIIAASID@dUATUNIW

o o AN
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—— 2.MSAJUAUATUMW(Quality Control)
duneuMsAUANAUMW  (Quality Control)

ISTTMsSASUALALUIMUIUNNGURBU MULIASTIU 1ISO 9001:2015 AVIAINS:UOUMSSUIANAU
nsavdeuInnAU Tinmualuaneuthigns:=uouMswan SoUfivS:NIMSWANABVIMSAUAUINSITINSHIT IBU
arund noWISomuderinun IdewandudumaiSosulian feud=oniRuninAY lazdousuanim AeviMsnsIv&aoU
durniou 15U bLNANSVEAINTED NOWISEU 10URU NNduReUTMSOAULRNAUMWITeIDUUS:TasLluMsUTo AL
lazanuisnnoudeunaulunstinidrumiusumswan LOT tua Sodulolid SIAMBORN — diedumnounmu lia=d
Unsgu

Finished
Products

Raw materials In Process After service

MSUSMISHaVMsyd lla=Suus:Nudum (After service & Warrantee)

IWoaswnouiBadulunrumMwuay SIAMBORN  mnaumidiummeélAveulimssuus:nuaumueousing 1S1aus
Waguaum Ingliandilsonding noaulimumalu 3 urhmsuuoniliinsoodeudiumiSausodilad ISTIUoIUUAS)
AoWiBeUUIranmMElRUlanatNUEAMY. “dodulndumifiancumu iiiensudusonoiuiiowslogeoani”
ISY0AUVUNDUS=AUMSINVINEWanRINATN themaia=msnain Boozansniimusnuilumowanntur la-msusms
MUFVY INMUlieeIASUI0S

—— B. doyaveodnnau (Material Specifications)
avAUs:=naunanyeowannur (Compositions)
. Janoalitdy (Alumnium)

2. ldnaw (Core)

3. Waumodniuiu (Adhesive File)

4. Waunused (Protective File)

—

—

. dnoaguIigy (Alumnium)
.1 da@noqilidy (Alumnium Base Metal)
iDueglileudaaogrinsAliiG AUNUIIASTIU 0.30 WU., 0.40 WU., lia: 0.50 UU. (SoUBUINdaulia))
Triir
— Aluminium Alloy 1100:H18 nSe AA1100/H18
AuaNun:UUeaDItEUTMSEAMIEY NUMUFBMSIINSOU S=UNENUSOUIRR SoINUN=AUUNANIFOIAG
— Aluminium Alloy 3003:H24 nSo AA3003/H24
AOUANUNU=D=0A0ITVISINTY AATXXX FoinuzuvurmutiveImsa dusUlrn

-
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—— Properties Results of AA1100

Chemistry Data:

Aluminum 99 min Copper 0.05-0.2
Manganese 0.05 max Remainder Each 0.05 max
Remainder Total 0.15 max Silicon + Iron 0.95 max
Zinc 0.1 max

Principal Design Features: This alloy is commercially pure aluminum with excellent forming
characteristics. Applications: Commonly used in spun hollowware, fin stock,
heat exchanger fins, dials and name plates, cooking utensils, decorative
parts, giftware, rivets and reflectors, and in sheet metal work

Physical Data: Density (Lb/cu. in.) 0.098
Specific Gravity 217
Melting Point (Deg F) 1195

Modulus of Elasticity Tension 9.9
Modulus of Elasticity Torsin 3.8
Mechanical Data:
Temper H18 Tensile Strengh >160
%Elongations >2

Properties Results of AA3003: AL 3003 is an alloy with very good corrosion resistance and moderate
strength. It is not heat treatable and develops strengthening from cold
working only.

Applications: Commonly used in chemical equipment, ductwork, and in general sheet
metal work. 3003 is also used in the manufacture of cooking utensils,
pressure vessels, builder’s hardware, eyelet stock, ice cube trays,
garage doors, awning slats, refrigerator panels, gas lines, gasoline tanks,
heat exchangers, drawn and spun parts, and storage tanks.

Physical Data: Density (Lb/cu. in.) 0.099 Specific Gravity 2.73
Melting Point (Deg F) 1190 Modulus of Elasticity Tension 11.4
Modulus of Elasicity Torsion 3.8

Mechanical Data: Temper H24 Tensile Strength 140-190

%Elongations >8

ALUMINIUM COMPOSITE PANEL
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—— 1.2 s:uUBUIRdaU (Coating system)

fio Bumionindeuuudiooglitliaudaaodrinsalliiiy INdourdadoustniinsinUuAYNUFoaMo:oMIAla-iaauU
ao&v U TAilnd s:uu PVDF KYNAR 500 Boo:ini=Auoiuanaomauen iasmelulioenosigien)
flou:INGOUADSOFMUUL D:08se0U (Primer) N 5-7 Tupseu IlelbuUs:-ansmumsenim:=uevd lla=Ueoiu
atu doumomuawveveglitaundoiianudanwaiannidnaloo=unumsindaumiu Chromated IDoIGUUS:ANGMW
msanin=lia=taoiumsunsau

S:UUMSINGOUED=ITUS:UU Coil coating 7O S:UUMSINGOUAMILDUAGHE ISUDINNS:UOUMSINSEUTooaDITEY
Inamsaionsanusn lazuhunbuean/nsiunilonuaty la-Ilumsanim:=ueodindounudiooglitay 9INGUd:
uhuannavaindountn 20 TuAsou énsu Indiou 1 1BU Kdoindoudn 1 Bu 10luasou

doRmsIndoudnoaannaoiio

rhindbnowaliauesautiaunoniugnudaduoans alAuSLuIUINNNSS:ULLUAIUSE navontuo=uu
thpouanuNd 200-300 aoMiBalBdd Sza:10a1msau 30 Ui JoriRUASeNMSIKOAD (Curing Reaction) UV
dauysni do=anm:nulioealilauRzngn Ia-inounIIUBRDIGIE NGuoINeaNINGOUIED ILUD-INUNS-UOUMS
haeldurodlh nazauiirvidelritiunvamuwilusaliGaunonuniuna wsnoUSeuMNGoUd:THiiuoglitay liax:
Aindeudamo:sousbediunouanmd o Usuliueabilauiiutiuiounedd feun Packing FoVINSASIDAOUANINW
THiFmuunsuEaroulbUoabItaUNINGoUaISHUSOaIE0-UUNNUN 2-3 AU Aurorddwadasnla wanamnuns=inn
NS=MBGNLIMUARU uenonUudvldmnanduBUIlioUevTUNDUBU la=Shlrilurdaanasnh IheulplrsMuU=IUNN
Sosods:nIwMmsindoudid

prime
| coater oven

exil accumulator

uncoller

recoiler

top
pretreatment coater finish I
(cleaning and aven Water
conversion coating) quench

Color Coil Coating Line

ALUMINIUM COMPOSITE PANEL
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— s:=uudindau (Color Coating system)

A. dseviliu (Primer) FoBUANINGOULLTONOUINGOUE0SY (Top coat) V:douUsS:NOUIOVIANUS:INN Epoxy Resin
A=W ABTANIAUBODANUAUURBOEIUMSEAINT: la=AUEtU A0UNLBUE 5-7 Tuaseu

B. dW3fow (Poly-vinylidene Fluoride, PVDF) fio dnNddounauiius:uu KYNAR 500 #i© Fluoropolymers flU
dannISBU Bns1dou 70:30 Insoaswinbvey PVDF WUs: C-H, C-F Tnowiidvisvay Sorhiinniaudmninoiunonu
pioansind lla=amo=eMAIRFILIN A0ADIUIV I llA=NOADERIRS=E:0ANENILNU SonN=AUUMEUSN Usnontiu

PVDF doiluinininandurnanidenalling idefgulundu Fluoropolymers nownund 25-30 Tupsau

PVDF Properties

PVDF Molecular structisre: Carbon bond enengies:

COLOR COAT

PRIMER
PERTREATMENT

ALUMINIUM

d PVDF MOLECULAR

STRUCTRUE

arton bond energie:

Superior Chalking AND Weather Resistance
10 YEAR EXPOSURE 15 YEAR EXPOSURE 17 YEAR EXPOSURE 10 YEAR EXPOSURE 15 YEAR EXPOSURE 17 YEAR EXPOSURE
0287-3/¢ o6 E2-2a 4o oB2-33él pERH-|T4Y O J287- 3157 oas7-3is  ©483-2383 pupa.2ans 0EBo-ITLE 05O n 1
: II q E'm I I
Kvmn 500 l'-\xmm Kmasm Sucone Kynar 500 N(.'BYER Kvrar 500 URETHANE Kmksoo Acm.lc
PouvesTeR YeaLow Buue Buue
Bronze Ym.ow

ALUMINIUM COMPOSITE PANEL
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Legend: 5 = Highest Performance 1= Lowest Performance

Weathering Properties
KYNAR 500 Acrylic Silicone Polyester Polyester Vinyl Plastisol Urethane Anodized
Color Retention 5 3 4 2 2 3 3
Gloss Retention 5] 3 4 2 2 3 3
Chalk Resistance 5 3 4 2 2 3 3
Humidity Resistance 4 4 4 4 4 4 2
Physical Properties
KYNAR 500 Acrylic Silicone Polyester Polyester Vinyl Plastisol Urethane Anodized
Abrasion Resistance 5 3 B 2 S 4 S
Impact Resistance 5 3 3 3 5 3 3
Film Flexibillity 5 2 2 3 5 4 2
Hardness S 5 4 5 B 4 4
Mar 3 4 4 4 3 3 4
Chemical Properties
KYNAR 500 Acrylic Silicone Polyester Polyester Vinyl Plastisol Urethane Anodized
Acids & Alkalies 5 3 3 3 5 3 2
Oil Stain 4 3 4 4 4 3 3]
Water Immersion S 3 3 3 4 3 4

ALUMINIUM COMPOSITE PANEL
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Color Change ( E*) A

—— Works better.

Color Change in Commercial Coating

30 &
- &
25 &

~#p— Kynar 500 .
X
& Vinyl Plastisol bt
& Silcone PE 2
Q
W Polyester &
123
- Polyester Powder 8
]

o1 2 8 4 65 6 7 8 9 10 M

Florida Exposure Time (Years)

Gloss Retentionin Commercial Coatings

3 4 5 6 7

Florida Exposure Time (Years)

8 9

—4g— Kynar 500

Vinyl Plastisol
== Silicone PE
- Polyester

—a— Polyester Powder

Kynar 500 PVDF resin-based coating outperform FEVE.

Test show that kynar 500 resin-based finishes outperform coating based on the fluoropolymer resin
commonly known as fluorinated ethylene vinyl ether (FEVE). the reason: Coatings formulated with FEVE
claim to be 100% fluoropolymer resin but, actually contain far less fluorine than Kynar 500 resin-based
coating formulations. Because the C-F bond is one of the strongest bonds known, the higher percentage
of fluorine content in a coating results in superior, long-term protection. The charts below show the

fluorine content and florida weathering performance of the two technologies.

In typical formulations (see shaded areas), Kynar 500 resin-based
coatings contain higher fluorine levels than FEVE-based coatings,
resulting in greater resiliency, color, and gloss retention.

Gloss Retention Percentage in Commercial Coatings

Fluorine Content of Formulated Coating

Fluorepolymer/ m EVE
Coresn ratio KYNARS00 Hyptcalj
o8 26

1000 £
90/10 53 24 0
80120 a8 2
70130 a2 18

30

60 90

Florida Exposure Time (Months)

—%- Kynar 500
~dh— 2314 FEVE 1
~#- 2315 FEVE 2
¥ 2316 FEVE 3
—ap-2317 FEVE 4
~8-2318 FEVE 5

ALUMINIUM COMPOSITE PANEL
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—— Usznnuaod (Paint types)

royunsuidudindau

ANIFY TBUVUDADIUELDSO

4. @Us=nndu [JUNEUATIAY 18U danawsSusnon darounay dulu idusl

1. @INaan (Metallic paint) AoaNwauwwd (Pigment) Nidulan: Trin woealiday (Aluminum pigment)
WoUN (Mica pigment) 10UAU MinaNiA0NoWIDUUS=Meauevlan-a=nouiday nSeauisnusviiuiinaadilouey

2. dlsam (Solid paint) o aNDIU Us:NourddwOaNTHAOWAAUS=INN Organic Pigment lla: dnusioasindiia:
amo:IoRaeuUs:INN Inorganic :lildouwauuevnduidnanidulan: alsano=0nowan I1azn2uIILINNDY
3. da1dsssuBIA (Natural Art paint) [JungudlidgauuuangsssuBIA 15U andlld” anaiudeu I0UAU INUN=AUOIU

wamsnadouniumuwyoao SIAMBOND

GENERAL PROPERTIES

Mortar resistance
Humidity resistance

Boiling-water resistance
Salt-spray resistance
Acid resistance

Alkali resistance
Solvent resistance

Color retention
Chalk resistance
Gloss retention

ASTM 605.2-91

ASTM D714-97

ASTM D2247-02

ASTM D3359-B

ASTM B117-03

ASTM D1308-87

AAMA 605.2-91, TEST#7, 7.31
ASTM D1308-87

ASTM D2248-73

ECCA T5&NCCA NO.11-18
ASTM D2244-93

ASTM D4214-98

ASTM D2244-93

Testing ltem Standard Result

Unit weight ASTM D792 t3min=4.6kg/m2  t4mm=>5.5kg/m2
Outdoor temperature resistance ASTM D1654 No abnormity
Thermal expantion ASTM D696 3.0 X 10-5 ‘C-1
Thermal deformation ASTM D648 115 °C
Thermal conduction ASTM 976 0.102kcal/m.hr °C
Flexural rigidity ASTM C393 14.0 X 105
Impact resistance ASTM D732 180kg-cm
Adhesive strenght ASTM D903 0.74kgf/mm
Sound-insulation rate ASTM E413 29 dB

Flexural Elasticity ASTM D790 4055kg/mm2
Shear resistance ASTM D732 2.6kgf/mm2
Minimum bending radius ASTM D790 > 300mm

Fire propagation ASTM E84 Qualified
Smoke developed ASTM E84 45
Wind-pressure resistance ASTM E330 Passed
Properties against water ASTM E331 Passed
Properties against air ASTM E283 Passed
PVDF COATING FINISH

Testing ltem Standard Result

Finish coat thickness ISO 2360 (CNS 8406) 27.6 um

Gloss ASTM D523-99 20-45%

Pencil hardness ASTM D3363-00 2H

Toughness ASTM D4145-83 2T no rift
Adhensive force ASTM D3359-97 4B

Impact resistance ASTM D2794-93 > 100kg.cm
Abrasion resistance ASTM D968-93 64.6L/mil

24 hrs No blister
4000 hrs No Blister

Passed
4000 hrs No Blister
No Effect

Passed
Passed

AE-030
No Chalking
87 %

ALUMINIUM COMPOSITE PANEL
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—— 2. 1dnaw (Core)
fio dounnunawuvevitiuealitauneuiwan IDuwaraAnsUnlwaionau (Polyethylene, PE) BoilDuwanamnus:=inn
Inaslwanasn (Thermo plastic) DAnuauUANEruAe I0UaUOUIINAZA  TRoWINd&d llaznuMuselisoziy Unio:
Tuazandlunorazanalna Tanawiluwanarniwaienauddouls=neunaniduwaranniwdionaundiunuitum (Low
Density Polyethylene, LDPE) Tnnuauurmindaona-gnngulaminunznumsdusulin lazwauwaanniwdionau
nOWNU&Y (Hight Density Polyethylene, HDPE) iiiiuidnuod ieiunoundonsvlniulanatoueviniusalitiei
noulwan
SIAMBOND Tdldnawwanannnaninsathuisisina lla=nluinnansiis (Non Toxic) vru=iwnln (Evaluation of
Toxic Fumes during burning) muuIAsgu ISO-TR 9112-3 lia:z ISO-TR 9112-4 91wnamuu TUV PSB
SINGAPORE Ingldhavvevealitaunoulwdn 0 2 Us:znn e
1. Tdnaw PE e Tdnaw 100% duwanamanstnnesiuwaraannonun Tmswaudriiluiuns:zuou
mswanidnwanain Jorilridedanueoldnavvevitiuiluaimiuiion ieldumsitous:innuevlanany
THBAIoU
2. Tdnaw FR fie Tanaowanannidansnuoolll 1dedaniiudno Ténaw FR o:ludanleoull Non
Combustible Mineral Filled core uhumsnAgeUMNamMuu TUV PSB SINGAPORE sul
Singapore - BS-476 (PSB Tested)
Part 5, Ignitability : Class P
Part 6, Fire Propagation : Index 0.0
Part 7, Surface Spread of Flame : Class One
UONOINUUERUNUMSEOURDTO Fire code Mnamuususoonomeluds:nAla:uonus:ina 15u SGS , 00

MTEC , INTERTEN [Jusu

3. Waumoadanuiu (Adhesive Film)

SIAMBOND Tswdumognus:=inn High Polymer Adhesive film (Hot Melt bonding film) rnihngns:naw
Janealitiaunuldnawiiihandeudaniuwanannlasiniinidelnunouseud-nasumAnnUidnay PE/FR I1Id0dS10
wus:inson=iadndanealitauiolls uenoNo:IuUS=ANSMWMSaAIM:Idd MslE Adhesive Film 9:riilA
ns=UoUMSUS=NUIINILISEUIAUDNVILIU

nuawon (Properties)

Appearance : Clear thin film

Density :0.92 - 0.94 (g/cms)
Thickness :15-100 % 0.5 microns
Width :1220-1550 £ 0.5 mm
Length : 100 m/roll

Peel strength : 210 N/mm

Elongation at break : > 300%

Tensile strength :> 10 Mpa

Melting Temp :95-130°C

Softening Temp : 65°C

ALUMINIUM COMPOSITE PANEL
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— 4. Wdunused (Protective Film)

Tdunused nSe dAniNesnUsaduoy SIAMBORN d:iudouneduudnueviitiu danidu Poly Film fudansind
Arhanamontevealitiay TnAaUTRUNTo0MSIIASISae0INMSAAAY UovundWBU amozenma liaslidy UV
Aozmanadonthuevitiusalilaunauiwan Iws1-Tdubnounuiuinndl 70 Tunseu liauhumsnndau UV test
MUIASTIU ASTM G154-06 91N SGS TduAnILUInaneendd IiFideasvlldueand:Avesniienn aiinonsiumo
UuUmodauItdy

Auauun (Properties)

Thickness : 70 £ 0.5 microns

Width :1220-1550 £ 0.5 mm
Length : 1000 m/roll

Peel strength to stainless steel :125-1759/25mm
Elongation at break :MD > 300%, TD > 380%
Tensile strength : > 15N/mmz

oziimsumuvilaln  SIAMBOND uuildunused I1lalidnonduiduddnuueoujwan

N SIAMBOND N SIAMBOND N SIAMBOND N SIAMBOND

S SIAMBOND S SIAMBOND S SIAMBOND S SIAMBOND

“~ SIAMBOND

1NSTTC\.LITATI(?I\I . ’ WWW.SIAMBOND.COM INSTALLATION

el ISO-9001&14001 CERTIFIED
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TEST RESULTS FOR SIAMBOND ALUMINIUM SITE PANEL (By TUV SUD PSB Pte.Lte.,Singapore)

Norminal Thickness 4 mm (3.0 mm PE core and 0.5 mm sandwiched between 2 pcs of Aluminium surface sheet)

TECHNICAL INFORMATIONS
AND TESTING REPORT

S SIAMBOND

Item Test Method Standard Test Report No. Test Results Remarks
Values Unit
1 Coefficient Of Linear Thermal Expansion ASTM E831 7191037839-MEC12/01-LAS/01 6mm x 6mm x4mm , 0.02N,
a.01 (55 °Cto 75 °C) 779 pm/m °C 120 °C,5 °C/min
b.x2 (100°C to 115°C) 1984 pm/m °C
2 Heat Deflection Temperature ASTM D648 7191037839-MEC12/01-LAS/02 120 °C 128mm x 13mm x 3mm,
455kPa/66psi, 120 °C/hr
3 Total Water Absorption, average ASTM D570 7191037839-MEC12/01-LAS/03 0.006 % 75mm x 25mm x 4mm
a. Increase in Weight, average 0.002 %
b. Solution Mater Lost, average 0.004 %
4 Tensile Properties AdoptedASTM E8| 7191037839-MEC12/01-LAS/04 Dumbbell shape,50/100mm,
a. Maximum Tensile Strenght, average 553.3 kglcm® speed 5mm/min
b. Tensile Strenght At Yield, average 373.1 kg/em®
c. Tensile Modulus of Elasticity, average 215 Gpa
d. Elongation at break, average 12.5 %
5 Drum Peel Strength ASTM D1781 7191037839-MEC12/01-LAS/05
a.Drum Peel Torqueaverage (before boiling) 300.9 mm.N/mm speed 25mm/min
b.Drum Peel Torque,average(after 8hrs boiling) 487 mm.N/mm
6 Flexural Properties ASTM C393 7191037839-MEC12/01-LAS/06
a. Flexural Stiffness/Flexural Rigidity(150mm span) 23.8 MN-mm? 250mm x 25mm x 4mm,
b. Flexural Strenght, average 3492.8 kg/em® span length 150mm,
c. Flexural Modulus, average 498.7x10° kg/cm? Cross speed 0.5mm/min
7 Bond Interity, average ASTM C297 7191037839-MEC12/01-LAS/07 | 116.2 kg/cm? 25mm x 70mm x 4mm,2kgs,
Cross speed 3mm/min
8 Compression Test , average ASTM C365 7191037839-MEC12/01-LAS/08 620.8 kg/cm® 25mm x 25mm x 4mm
Cross speed 3mm/min
9 Gardner Impact Resistance ASTM D2794 7191037839-MEC12/01-LAS/09 155 kg-cm 70mm x 70mm x 4mm,2kgs,
Dia. 15.9mm
10 Sheer Strength ASTM C273 7191037839-MEC12/01-LAS/10 39.8 kg/cm® 50mm x 80mm x 4mm
1M Airborn Sound Transimission Loss ASTM E90 7191037839-MEC-02-EMK-CR1 26 STC 2470mm x 1250mm,
Den 1250kg/m®
12 Evaluation of Toxic Fumes in Fire Effluents ISO-TR9112-3 7191037839-CHM12-03-TSL IDLH Values Limits (mg/ms)
a) Carbon Dioxide,CO2 Average ISO-TR9112-4 1712 mg/m® 73000
b) Carbon Monoxide, CO Average <200 mg/m® 1400
c) Hydrogen Fluoride, HF <5 mg/m® 25
d) Hydrogen Chloride, HCI <5 mg/m® 76
e) Hydrogen Bromide, HBr <5 mg/m3 101
) Sulfer Dioxide, SO, <5 mg/m® 270
g) Nitrogen Dioxide, NO, <5 mg/m® 38
h) Hydrogen Cyanide, HCN <5 mg/m® 56
13 Ignitabiltiy BS 476 Part 5 7191037839-MEC12/04-YWA Passed 225mm x 225mm
14 Fire Propagation BS 476 Part 6 7191037839-MEC12/05-YWA 1.4 Index | Std. Index of performance (1) <-12
0.0 Sub-Index i1 and Sub-Index (\1) <-6
15 Surface Spread of Flame BS 476 Part 7 7191037839-MEC12/06-MHA Class 1 Std for the surface material.

ALUMINIUM COMPOSITE PANEL
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TEST RESULTS FOR SIAMBOND ALUMINIUM SITE PANEL (By TUV SUD PSB Pte.Lte.,Singapore)

Norminal Thickness 4 mm (3.0 mm Noncombustible Mineral Filed / FR core and 0.5 mm sandwiched between 2 pcs of Aluminium surface sheet)

Item Test Method Standard Test Report No. Test Results Remarks

Values Unit

1 Coefficient Of Linear Thermal Expansion ASTM EB831 7191049717-MEC13/04-LAS/01 6mm x 6mm x 4mm, 0.02N,
a.01 (50°C to 80°C) 493.9| pm/m’c 120°C,5°C/min
b.A2 (105°C to 120°C) 699.6 | um/m°c
2 |Heat Deflection Temperature ASTM D648 7191049717-MEC13/04-LAS/02 | 139.4 oc 128mm x 13mm x 3mm,
3 | Tensile Properties Adopted ASTM E8(7191049717-MEC13/04-LAS/03 Dumbbell shape,50/100mm,
a. Maximum Tensile Strenght, average 549.9 kg/cm3 speed 5mm/min
b. Tensile Strenght At Yield, average 491.5 Kg/cm?’
c. Tensile Modulus of Elasticity, average 12.6 Gpa
d. Elongation at break, average 6 %
4 | Drum Peel Strength ASTM D1781 7191049717-MEC13/04-LAS/04
a. Drum Peel Torque, average (before boiling) 275.6 | mm.N/mm speed 25mm/min
b. Drum Peel TorQue, average (after 8 hre boiling) 270.4 [ mm.N/mm
5 Flexural Properties ASTM C393 7191049717-MEC13/04-LAS/05
a. Flexural Stiffness/Flexural Rigidity( 150mm span) 13.8 MN-mm? 250mm x 75mm x 4mm
b. Flexural Strenght , average 1382.7 kg/cm2 span length 150mm,
c. Flexural Modulus , averrage 338400 kg/cm2 Cross apeed 6mm/min
6 | Airborn Sound Transimission Loss ASTM E90-04 7191049717-CHM13-06-TSK 29 STC 2360mm x1250mm

Den 1840 kg/m3

7 | Evaluation of Toxic Fumes in Fire Effluents ISO-TR 9112-3 7191049717-CHM13-06-TSL FTP Code Toxicty Criteria
a) Carbon Dioxide,CO2 Average ISO-TR 9112-4 788 ppm -
b) Carbon Monoxide, CO Average < 200 ppm 1450
c) Hydrogen Fluoride, HF <5 ppm 600
d) Hydrogen Chloride, HCI <5 ppm 600
e) Hydrogen Bromide, HBr <5 ppm 600
f) Sulfer Dioxide, SO2 <5 ppm 120
g) Nitrogen Dioxide, NO2 <5 ppm 350
h) Hydrogen Cyanide, HCN <5 ppm 140
8 | Ignitabiltiy BS 476 Part 5 7191049717-MEC12/3-YWA |Passed
9 | Fire Propagation BS 476 Part 6 7191049717-MEC12/2-YWA 0.1 Index | [Std. Index of performance (l) < 12,
0.0 [Sub-Indexiy and Sub-Index (iy) < 6
10 | Surface Spread of Flame BS 476 Part 7 7191049717-MEC12/1-MHA |Class 1 Std for the surface material.

21 ALUMINIUM COMPOSITE PANEL
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Test Report No. 7191049717-MEC13/04-LAS
dated 04 JAN 2013

Note: This report is issued subject to the Testing and Certification Regulations of the TUV SUD Group and the
General Terms and Conditions of Business of TUV SUD PSB Pte Ltd. In addition, this report is governed by the

terms set out within this report.

Ch certainty.

Add value.

SUBJECT:
Testing of “SIAM BORN, STAR BOND, ES-BOND & MEGA BOND” aluminium composite panel.(FR Core)

TESTED FOR:

C.K.B Plate Steel Company Limited
11/7 Moo 10 Tumbon Khubangluang
Amphoe Ladlumkaew Pathumthani
12140

Thailand

Attn: Ms Chayapha Kongphet

SAMPLE DESCRIPTION:

The following items were received on 06 Dec 2012 and 26 Dec2012 as shown:

Test Specimen / Nominal Dimensions Quantity

‘Aluminium Composite Panel’
6mm x 6mm x 4mm - Thermal Expansion 6 pcs
128 mm x 13mm x 4mm - Heat Deflection 4 pcs

Tensile strength test piece, dumbbell shape, sheet type| 7 pcs

Drum peel strength test piece 20 pcs
250mm x 75mm x 4mm - Flexural Test 10 pcs
P ﬁ:iﬁﬁ?ﬂ?{? The results reported herein have been performed In accordance with the
EnbTL LA-007-0382:8  leboratory's terms of accreditation under the Singapore Accreditation Council

LA-ZI0T-0383G - Sigepare Laboratory Accreditation Scheme. Tests/Calbrations marked
= = ACCAREDITED  LA-2007-0384-G  Not SAC-SINGLAS Accradited” in this Report are not included in the SAC-
@‘“‘ LABORATORY  A-2007-0385-E  SINGLAS Accreditation Schedule for our laboratary.

il ™ SAC-SINGLAS  La2007-0386.C

TUV SUD PSB LA-2010.0464.0
Laboratory Phone : +65-688501333 Regional Head Office :
TUV PUD PSB Pte.Ltd., Fax : +65-6776 8670 TOV SUD Asia Pacific Pte.Lte.,
No.1 Sicience Park Drive E-mail : testing@tuv-sud-psb.sg 3 Science Park Drive, #04-01/05
Singapore 118221 www.tuv-sud-psb.sg The Franklin, Singapore 118223
Co.Reg : 199002667R TU\}B

Page 1 of 4
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Test Report No. 7191049717-MEC13/04-LAS
dated 04 JAN 2013

TEST METHODS: PSB Singapore

1. fficient Of Linear Thermal Expansion
ASTM E831 : 2006 Standard Test Method For Linear Thermal Expansion Of Solid Materials By

Thermomechanical Analysis

Test specimen dimensions : 6 mm x6mm x 4 mm
Load : 0.02N
Temperature range : Ambient to 120°C
Heating rate ; 5°C /min

2. Heat Deflection Temperature

ASTM D648 : 2007 Standard Test Method For Deflection Temperature Of Plastics Under Flexural

Load In The Edgewise Position

Test specimen dimensions : 128 mm x 13 mm x 3 mm (core material)
Heat transfer medium : Silicone oil
Maximum fibre stress : 455 kPa/66 psi
Heating rate : 120°C /hour
No. of determinations : 2
3. Tensile Properties

Adopted ASTM E8 : 2004 Standard Test Methods For Tension Testing Of Metallic Materials

Test specimen Dimension : Dumbbell shape, sheet type
Gauge length : 50 mm
Grip length : 100 mm
Crosshead speed : 5 mm/min
No. of determinations : 5
4. Drum Peel Strength

ASTM D1781 : 2004 Standard Test Method For Climbing Drum Peel For Adhesives

Test specimen Dimension : Drum peel strength test piece

Crosshead speed : 25 mm/min

No. of determinations : 5 each for before and after boiling
5. Flexural Properties

ASTM C393 : 2006 Standard Test Method For Flexural Properties Of Sandwich Constructions

Test specimen dimensions : 250 mm x 75 mm x 4 mm

Loading : Single-point midspan and two-point quarter-span loading

Span length : 150 mm
Crosshead speed : 6 mm/min
@ Page 2 of 4
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Test Report No. 7191049717-MEC13/04-LAS
dated 04 JAN 2013

PSB Singapore

TEST RESULTS:
Test Unit ‘Aluminium Composite Panel’
1. Coefficient Of Linear Thermal Expansion
a. 0O1(50Cto80C) pm/m C 493.9
b.  02(105C to 120 ) 699.6
2. Heat Deflection Temperature, core material, averag OC 139.4

3. Tensile Test

a.Maximum Tensile Strength, average N/mm? 53.9
ke/cm’ 549.6
b.Tensile Strength At Yield, average N/mm? 48.2
kg/cm’ 491.5
c.Tensile Modulus of Elasticity, average GPa 12.6
d.Elongation at break, average % 6
4. Drum Peel Torque, average (before boiling) mm.N/mm 275.6
mm.kg/mm 28.1
Drum Peel Torque, average (after 8hrs boiling) mm.N/mm 270.4
mm.ke/mm 27.6
5. Flexural Test
a. Flexural Stiffness/Flexural Rigidity (150 mm MN-rm? 13.8
span), average
b. Flexural Strength, average N/mm? 135.6
ke/cm? 1382.7
c. Flexural Modulus, average N/mm? 34.5 x 10°
kg/cm® 338.4 x 10°
REMARKS:

1. The flexural stiffness/flexural rigidity were determined in accordance with equation 10 of ASTM C393.
2. The flexural stiffness/flexural rigidity were based on same facings.

3. The flexural strength and flexural modulus were based on mid-span load.

Leong Ann Seow Oh Hzg Hwa
Associate Engineer Engineer

Polymer Products

Mechanical Centre

Page 3 of 4
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Test Report No. 7191049717-MEC13/04-LAS
dated 04 JAN 2013

PSB Singapore

Please note that this Report is issued under the following terms :

1. This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results are not
used to indicate or imply that they are applicable to other similar items. In addition, such results must not be used to indicate or imply
that TOV SUD PSB approves, recommends or endorses the manufacturer, supplier or user of such product/equipment, or that

TOV SUD PSB in any way “guarantees” the later performance of the product/equipment. Unless otherwise stated in this report,

no tests were conducted to determine long term effects of using the specific product/equipment.

2. The sample/s mentioned in this report is/are submitted/supplied/manufactured by the Client. TUV SUD PSB therefore assumes no
responsibility for the accuracy of information on the brand name, model number, origin of manufacture, consignment or any information

supplied.

3. Nothing in this report shall be interpreted to mean that TUV SUD PSB has verified or ascertained any endorsement or marks from

any othertesting authority or bodies that may be found on that sample.

4. This report shall not be reproduced wholly or in parts and no reference shall be made by the Client to TUV SUD PSB or to the report
or results furnished by TOV SUD PSB in any advertisements or sales promotion.

5. Unless otherwise stated, the tests were carried out in TUV SUD PSB Pte Ltd, No.1 Science Park Drive Singapore 118221.

July 2011 Page 4 of 4

bITE PANEL

LTD. All right reserved.
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TEST REPORT

No. : GZMR140015577
Date : Feb 28, 2014
Page tlof 7

C.K.B. PLATE STEEL CO., LTD.
11/7 MOO 10, TUMBON KHUBANGLUANG, AMPHUR LADLUMKAEW, PATHUMTHANI 12140 THAILAND

The following sample(s) was/ were submitted and identified on behalf of the client as:

Sample Name : ALUMINIUM COMPOSITE PANEL

Brand : SIAMBORN, STAR BOND & ES-BOND
Material : ALUMINIUM, PLASTIC

Spec. : 1250*2470MM

Manufacturer : C.K.B. PLATE STEEL CO., LTD

SGS Ref No. : GP120720345-2.1, KV-12-06591X

Test Performed : Selected test(s) as requested by applicant
Date of Receipt : Feb 15, 2014

Test Period : Feb 15, 2014 to Feb 26, 2014

Test result(s) : Please refer to the following page(s)

**To be continued***

Signed for and on behalf of
SGS-CSTC Ltd.

May Huo

Engineer

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.

slectronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention |s drawn to the limitation of

Ieation and jurisdiction issues defined therein. Any holder of this document is advised that information contained h flects the Company's findings at the time of

Hyariwithin the limits of Client’s instructi ifany. The Company’s sole responsibility is toits Client and this document does not exonerate parties to a transaction

fairNghts and obligati under the t tion d ts. This d t t be reproduced except in full without prior written approval of the Company.
aliy n, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
GzZMR 0160651

408 Kezh Road, Scieniach Park Guangzhou Economic  Technology Development Distid, Guengzhou, China 510663 £ (86-20) 82155555  1(B6-20) 82075188 WWw.cn.sgs.com
HE - N - BREATRRHERNER1988 §:5::510663 1(86-20)82155555 1(36-20)82075138 e sgs china@sgs.com

Member of the SGS Group (SGS SA)

& Refebly Laboraory,
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AND TESTING REPORT

TEST REPORT

No. GZMR140015577
Date Feb 28, 2014
Page 20of 7

Test Information:

Sample description: Aluminium Composite Panel

No Test item Test method Test condition Result
Specimen: 201x200x4.14mm
1 Unit weight As client’s requirement Number of specimens tested: 1 5.67kg/m’
With reference to ASTM Spedimen width: 12.55mm
5 Heat deflection D648-07 Method B and Specimen depth: 4.31mm o
temperature client’s requirement Rate of temperature: 120°C/h
Load: 1.82MPa
3 Flexural strength ASTM D790-10 Specimen: 129x12.89x4.30mm 91.9MPa
Procedure A Testing speed: 1.8mm/min
a4 Flexural modulus Span: 69mm 11180MPa
Specimen thickness: 4.19mm
5 Shear strength ASTM D732-10 Punch diameter: 25.0mm 27.6MPa
Testing speed: 1.3mm/min
6 Peel strength ASTM D903-98(2010) Specimen width: 24.5mm 0.84kgf/mm
Separation speed: 152.4mm/min
7 Tensile strength Specimen: Type | 97.9MPa
ASTM D638-10 Specimen thickness: 4.24mm
8 Tensile strength at yield Testing speed: 5mm/min 46.5MPa
9 Gloss ASTM D523-08 60° geometry 31
10 Coating thickness ASTM D7091-05 - 27.0um

***¥%To be continued*****

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or le at hitp://www.sgs.com/terms_and_conditions.
htm and,for electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm, Attention is drawn to the limitation of
frdemieation and jurisdiction issues defined therein. Any holder of this document is advised that infarmation ined hereon reflects the pany's | at the time of
f pany’s sole responsibility is to its Client and this d t does not parties fo a transaction
ghts and ablig under the This d t cannot be reproduced excapt in full,without prior written approval of the Company.
Wgn, forgery or falsification of the content or appearance of this dc is unlawful and c s may be p ted to the fullest extent of the law.
% results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

hin the limits of Client’s instructi ifany. The Ci

GZMR0160651

, 198Kz Road, Scc P Guangzho Econonic & ey Developed Disti, Gerzou, Ctira 510663 1(86-20) 82155555 1(86-20) 82075188  www.cn.sgs.com
Rty | SRE - M - BFEAT R KRSERHE8S 154: 510663  1(86-20)82135555 f(86-20)82075188 e sgs.china@sgs.com
]

Member of the SGS Group (SGS SA)
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TEST REPORT

Test Information:

Sample description: Aluminium Composite Panel

No.
Date
Page

: GZMR140015577

: Feb 28, 2014
30of 7

No Test item Test method Test condition Result
ASTM D3359-09 Tape: Permacel 99 Classification: 5B
11 Adhesion
method B Space: 1mm (see note 1)
12 Pencil hardness ASTM D3363-05(2011)% Pencil: Mitsubishi® Scratch hardness: 2H
(see note 2)
13 Flexibility test (T- bend) ASTM D4145-10 clause 6.1 Tape: Permacel 99 No cracking 0T
) Diameter of the punch: 15.9mm | Impact failure end
14 Impact resistance ASTM D2794- 93(2010)
Impact model: intrusion point: 180kg-cm
5%(m/m)NaOH No visual change
15 Resistance to ASTM D1308- Spot test, covered,16h
chemical 02(2007)
5%(m/m)HCL No visual change
clause 7.2
Spot test, covered,16h
With reference to ASTM D224
16 Solvent resistance 8-01a(2007) and client’s 25°C, immersed,72h No visual change
requirement
ASTM D968- Litres of abrasive: 92.0L Abrasion resistance:
17 Abrasion resistance
05(2010) method A Coating thickness: 1.06mil 86.8L/mil
18 Coefficient of linear thermal Ref. ASTM D696 - 08 OTest ‘.[emperatur;e range:ORamp .
expansion(1/°C) 10°C/min from -30°C to 30°C; Purge 240.1x10
gas: Nitrogen (N ),Purity 99.995%, | (See test spectrum)
Flow rate 50ml/min; Measurement
Direction :Thickness

This document is issued by the C
htm and,for electronic format documents suh]act to Terms and Conditions for Electrélit*ddeynmats
Ilabill tyeArfemnieation and |urisdiction issues defined therein. Any holder of this document is advised that information contained hereon refl
Gecmrwithin the limits of Client’s instructions, if any. The Company’s snls respnnsibil!ly is to Its Client and this document does not exonerate partles to a transaction

AN This d t cannot be reproduced except in full,without prior written approval of the Company.
tyn, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Note: 1.In ASTM D3359 method B, 5B is the best and 0B is the worst.
2. In ASTM D3363, 6H is the hardest and 6B is the softest.

3. Test specimens of test item 7 and 8 were cut from the sample.

4. The protected films were ripped off before test.

5. The test item 18 was conducted in SGS Taiwan Ltd.

biect to its G

yghts and obligations under the transaction dc

ts the C.

| Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.

o sgsEohtterms e-document.htm, Attention Is drawn to the limitation of
| o J

dings atthe time of

GZMR 0160651

188 Kezhu R, St Pk Glergghou Econaic  TechrokogyDeveopment Dt Guangzhou, China 510663 (86-20) 82155555 1(86-20)82075188  www.cn.sgs.com
*E IN - BREATF AR FNAER198S HB4:510663  1(86-20) 82155555 f(86-20)82075188 e sgs.china@sgs.com

Member of the SGS Group (SGS SA)
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TEST REPORT
No. : GZMR140015577
Date : Feb 28, 2014
Page : 4of7

Te rum :
Sample: Kv-12-08591 TMA File:C\TA\Data| TMA\2012.07\KV-12-06591.001
Size: 4.1468 mm QOperatar: Mina HSU
Run Date: 20-Feb-2014 20:43
Instrument: TMA Q400 V7.4 Buid 93
80
40

30.00°C
Alpha=240 1pmi(m°C)

Dimension Change (pm)
(o ]
1

40
L e e o L B o o S s e e e e R s B B e e e
-80 60 -40 -20 0 20 40 60 80
Tempera[ure (‘C) Universal V4.5A TA Instruments
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Page : 50f7
Photo:

. Unitweight | Heat deflection temperature |

| Flexuraltest | Shear strength

Peelstrensth | Tensiletest |
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Pencil hardness

Adhesion

Impact resistance

Flexibility test (T-bend) .

Resistance to chemical -5% (m/m) NaOH Resistance to chamical -5% (m/m) HCI
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Coefficient of linear thermal expansion

Falling sand abrasion

Solvent resistance
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No. 0307/ 19690

To C.KB. PLATE STEEL COMPANY LIMITED

The Department of Science Service presents the test report for the sample
named “LDPE (A)” Laboratory No. L55/08085.1 and “LDPE (B)” L55/08085.2 as the total of 2
samples with reference to the request No. L55/08085 dated 2 October 2012.

Enclosed herewith the following result avails for your acknowledgement.

Physics and Engineering Program
Tel. 0 2201 7130

Fax. 0 2201 7127

E-mail : physics@dss.go.th
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TEST REPORT
Sample’s name Mark / Brand Laboratory No.
LOPE (A) ¢ - L55/08085.1
LDPE (B) ; - 1.55/08085.2
Test Results
L55/08085.1 L55/08085.2

Density, g/cm’ 0.957 0.950

Melt flow index, g/10 min 0.84 1.75

Hardness, Type D 54 53
Customer’s name CKB. PLATE STEEL COMPANY LIMITED
Customer’s address 11/7 Moo10, T.Khubangluang, A.Ladlumkaew, Pathumthani 12140
Sample’s description plastic pellet
Test date 15 November - 7 December 2012
Test method 1. Density : ASTM D 792 (Method A)

2. Melt flow index : ASTM D 1238 (190°C, 2.16 kg)
3. Hardness : ASTM D 2240
Approved by Reported by
e Svuan m.‘ﬂ%},mwﬂw
(Mr, Apinun Ubpakarakun) (Mrs, Siriwan Mingbunjerdsuk)
Scientist, Senior Professional Level Scientist, Professional Level

This report is only valid for the sample received. The above statement is not intended for advertising purposes and
shall not be reproduced or shall not manifest partially without the written permission of the Department of Science Service.
Department of Science Service, Ministry of Science and Technology Page 2/2
Rama VI Road. Ratchathewi, Bangkok 10400, Thailand
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MTEC No. 1488/55
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REPORT

MTECY

a member of NSTDA

FIEHEANTINAADU

Sufseanu 25 WHAIAY 2555
firee4a1n U51% Fan.dl, wan gfa 1ne
11/7 %3 10 A.U14HAN a.ananguuna a.4lyusitl 12140
Tnsdngt 025983191-3 Tnaes 0 25983191-3
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#oafildnismaluTalwaradn,
o = ar 1 )
audinn TuTad Tavzuay Tagun s
Junsudend 2 UMDY 2555
Funmazn 23 WOHAAY 2555
favEg SIAM BORN/STAR BOND (FR)101
A’ 1 s T 1
MSBUIAIEN T
n3esiieilinaen yagilnsainagounisam v
malplumInaaei UL 94
z " .
sNANEUAINILLIAY (20mm Vertical Burning Test; V-0,
V-1,0r V-2)
= = j o e
aMIzMInNaaey quvgil 27eswmaiiivr, anutuduning 53ulofigua
= tg' [P
MIATEHTUNH i
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FUAMNINUDITUY
f0e1d Fugaunmmuinasgy UL 94
STAM BORN/STAR BOND V0
(FR)101

MTEC No. 1488/55

MTECT

12 & membar of NSTDA

a quandnaenaniazmalng mmwialeu o

gudimaluladlansuaziaguimni

ArinanuiBmIng 1A AR atluskaTid

1A

UARREIAT 8L IBAREANET

Favdmlyuedi 12120 Tnadl o 2664 6500 Tneans o 2564 65018

Mational Metal and Materials Technology Center
National Science and Technelogy Development Agency

114 Thailang Science Park, Phahonyattin Road, Kiong 1, Kleng Luang Pathurnthari 12120 Thatand.
Tel. +66 2564 6500 Fax. +66 2564 6501-5 http:/fwww. mtac.orth
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MTEC No. 1488/55

Report of Analysis
Issued Date i 25 May 2012
Customer i C.K.B Plate Steel Co.,Ltd.

11/7 Moo 10, T. Kubangluang, A. Lat Lum Kaeo,
Pathumthani 12140 Thailand.
Tel. 025983191-3  Fax. 025983191-3

Serviced by - Flammability Testing Laboratory,Plastics Technology
Laboratory,National Metal and materials Technology
Center

Date received - 2 April 2012

Date analyzed 3 23 May 2012

Samples ; SIAM BORN/STAR BOND (FR)101

Identification no. : No data from the customer

Instrument Test method  : Flammability Testing Instrument Set

Test method i UL 94

' 20mm Vertical Burning Test; V-0, V-1, or V-2

Conditions . Temperature 27°C, Relative Humidity 53%

Sample Preparation : None

Results :

Material classification

Sample UL 94 Classification
SIAM BORN/STAR BOND V-0
(FR)101

n)
MTEC)

MTEC No. 1488/55 1/2

guiwalulafilavzuasi@nuuas®  National Metal and Materials Technology Center
vyl TP aiine = fa and Technalogy Davelopment Agency
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ManaaeuMuuLIAdluIzez20 dadumi: SIAM BORN/STAR BOND (FR)101

Fuaw | anuvvungs nal, | ey, | wey | dediawn | maneaaa i/
@iadmns) | i) | G | Gand) HuA nauaa W

1 3.29 0 1.3 1.2 i Tai

2 3.32 0 1.3 1.0 Taj Tai

3 331 0 15 13 i Tai

4 3.30 0 4.1 15 i Tai

5 3.28 0 14 12 i Tai
nanaylas : fC;‘//"‘:’! f?’ff‘:‘(/\/ﬁ‘f

Q529891 1an : = 4

(A3.9NT597 WEMANA)

a

nave 2

HNuQ:

1 gquda Teygalitnmudly diudy vieAsudaseny wiedwmilsdmlavesrsm e 1d5u
aygdumudnuaionss :nguda

2. maguia ldeusafufinseusenudonelan fezdadu Bidlaemensmiensdon lunsdififeya wa
nrnsed domgdviedunzihnuil WS luneenuuy nswin wieeydszasdlafinm

g = P L " &
3. Naﬂ'ﬁﬂﬂﬁﬂ\ﬂﬂuﬂﬁﬁlﬁw-lzﬂ?@U’]\‘iﬁu'lﬂ'iﬂﬂﬂ@ULmﬁluu

MTEC No. 1488/55 212

.
MTEC!

a8 wr G:f NSTDA
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20mm Vertical Burning Test: SIAM BORN/STAR BOND (FR)101

Trial | Thickness | t; (s) t2(s) t3(s) Sample Burn Up to Ignition
No. (mm) Holding Clamp
1 3.29 0 19 1.2 No No
2 332 0 1.3 1.0 No No
3 3.31 0 | 5 1.3 No No
4 3.30 0 4.1 1.5 No No
5 3.28 0 1.4 1.2 No No
Work performed by : W W
(Mr.Sanya Kaewket)
Assistant Researcher 1
Approved by :
(Dr.Rittirong Pruthtikul)
Researcher 2
Remark:

1. MTEC does not allow any alteration or modification of this report, or any part of this report,
without prior formal written permission from MTEC

2. MTEC will not accept liability for any damage whatsoever, resulting directly or indirectly,
from using data, results, conclusions or recommendations in this report for the purpose of
designing, manufacturing or for other purposes.

3. Experimental results are only valid for the specimens tested.

& MTEC No. 1488/55

22

1
MTEC)

» mamber of NSTDA
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P

TISTR

MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)
MATERIAL PROPERTY DEVELOPMENT LABORATORY (MDL)
Request No. : MDL 0623/55 Date : 5 July 2012
REPORT

Customer : C. K. B. PLATE STEEL CO., LTD. Page:2of 5

C. K. B. PLATE STEEL CO., LTD. has commissioned the Material Properties Analysis and
Development Centre, Thailand Institute of Scientific and Technological Research (MPAD/TISTR) to carry
out the immersion test of SIAM BORN / STAR BOND PVDF 101 test panels in 5% HCI and 5% NaOH

solution for 48 hours

The immersion tést was conducted under the customer’s agreement.

FS-MPAD-MDL-510-1-01/02/48

Thailand Institute of Scientific and Technological Research
35 Moo 3, Technopolis Tambal Kiong 5 Amphoe Khlong Luang Pathurm Thani 12120 Thailand
Tel. (66) 0 2577 9000 Fax 0 2577 9009
E-mail : tistr@tistr.or.th Website : www tistr.or.th

ALUMINIUM COMPOSITE PANEL
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TISTR

MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)
MATERIAL PROPERTY DEVELOPMENT LABORATORY (MDL)
Request No. : MDL 0623/55
REPORT

Customer : C. K. B. PLATE STEEL CO., LTD.

Date : 5 July 2012

Page : 3 of 5

Test results :

Test date : 20 — 22 June 2012

testing (see Fig. 2).

Test procedures and conditions of the water immersion test :

1. The test panels were protected the cutting edges with paint and the photographs were taken before

2. One test panel was immersed in 5% HCI solution and another test panel was immersed in 5%
NaOH solution and maintained at room temperature for 48 hours (see Fig.1).

3. The test panels wel:e removed and cleaned with tap water, rinsed with de-ionized water and dried
with unheated air. Then the tested surface was examined by visual investigation and the

photographs were taken after testing (see Fig. 2).

Table 1 The visual investigation results of Test panels after immersing in 5% HCIl and 5% NaOH for 48 hours.

Test samples Visual investigation
5% HCI solution 5% NaOH solution
SIAM BORN / STAR Loss of metal plate and smooth Loss of metal plate and wrinkle
BOND PVDF 101 coating remained (see Fig. 2). coating found (see Fig. 2).

FS-MPAD-MDL-510+1401/(

Thailand Institute of Scientific and Technological Research

35 Moo 3, Technopolis Tambol Klong 5 Amphoe Khlong Luang Pathum Thani 12120 Thaitand
Tel. (66) 0 2577 9000 Fax 0 2577 9009

E-mail : tistr@tistr.or.th Website : www.tistr.or.th
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SG = TEST REPORT

No. : SHMR120909379
Date : Sept 28, 2012

Sample Name : PROTECTIVE FILM
Sample Description : Black-white plastic film
Lab Environmental Condition: 23+2 °c, 50+5%RH Test Result:

41

Test Sample Test Item Test Method Test Condition Result
Tensile strength Specimen width: 25.40mm 27.0MPa
Original sample Specimen thickness: 0.061mm
ISO 527-1:2012 . .
) Testing speed: 300mm/min
Elongation at break and 921%
Grip distance: 50mm
ISO 527-3:1995
Tensile strength /Cor.2:2001 Specimen width: 25.40mm 20.5MPa
sample after Specimen thickness: 0.063mm
Notel
UV test Testing speed: 300mm/min
Elongation at break o 784%
Grip distance: 50mm
Conclusion : Before UV test, the tensile strength was 27.0MPa and the elongation at break was 921%.
According to ASTM G154-06 Cycle 1, after 144h UV test, the tensile strength was 20.5MPa
and the elongation at break was 784%.
Note:
UV test Condition:
Test Cycle: ASTM G154-06 Cycle 1
Lamp Type: UVA-340
8h UV at (60+3) °C BPT, 0.89 W/(m?nm) @ 340nm 4h condensation at (50+3)°C BPT
Exposure duration: 144h
tor ible at http://www.sgs.com/terms_and_conditions.
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TEST REPORT

No. : SHMR120909379
Date : Sept 28, 2012

Test Photo :

Original sample

Reference Sample Test Sample Reference Sample Test Sample

Before UV test After UV test

*** End of report *****
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