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We focus on improving the service quality of the organization.
Emphasis is placed on efficient and flexible after-sales service in
order to win the hearts of customers.

With this goal, our technical sales and service

team therefore participate innumerous trainings regularly.
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Effective & flexible after-sales service by our professional team.
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Hold a Bachelor of Science
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Q-Lab Corporation

Q-LAB * Founded in 1956

* Specialize in material durability testing equipment and
services
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FORCE OF WEATHERING — THE 1t FACTOR



e SVANIVOINNE (Solar Radiation)

Electromagnetic Spectrum &
= &

X- micr
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\ J
Y SUNLIGHT
Sunlight IAVIOOINWS:DINNE
uv 295-400 nm ~71%
Visible 400-800 nm ~55%
IR 800-3000 nm ~38%
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(Spectrum Modifiers)
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NISNS=8UDVYWaALLIUFIUNASUIED
(Spectral Power Distribution: SPD)
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NISNS=8UDVYWaALLIUFIUNASUIED
(Spectral Power Distribution: SPD)
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NISNS=8UDVYWaALLIUFIUNASUIED
(Spectral Power Distribution: SPD)

Py

1.2 4 A =3.3 mm thick, clear

1 B= 5.8 mm thick, clear
1.0 -
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FORCE OF WEATHERING — THE 2" FACTOR



WanNs:NUYINDIUKNU
(Heat Effects)
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WanNs:NUYINDIUKNU
(Heat Effects)

DruKknidupvEUAIUNElUSNEUANDEAIUKALNS:INK UV WFVIAU 100°C

Heat behind Window Glass
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Temperature A
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FORCE OF WEATHERING — THE 3™ FACTOR



wans:nuniNOYINUN
(Major Effects of Water)

UNASaInvIAil (Chemical Reactions)

- UfnSunfuaisa:ang (Reactions in Solution)
- mS|nﬁauéwua\ﬂu|ar1aTumsa:mu\)'w'ﬁu (Oxygen transport)

NS&INVNIEUNIW (Physical Reactions)

- MSNOIY: (Erosion),

- IT’ISOOUU nmeuLJuumm\) naruKnum (Absorption / Freeze- thaw)
- mTKamKnuana\)n nUKUUUUU\)Tu (Thermal Shock)

- INONTSY:zav QMIHUUDH (Material loss)
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HUMIDITY RAINFALL DEW
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N:AUKU (Thermal Shock)
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JIKOUDLNISIFDNANIWYDLIUVIU
(FORCE OF WEATHERING)

V ATHERING
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Polymer Degradation an:Jan uuduviu

19



IASDLISVA N INAAIIINTudEvlS

IASDLISVAN=DINIA QUV, Q-Sun

nisUs:andldinSovisvani:




IASDVISLANI=DINA

“MMOYunnau ANIWauA) aeviuudan”

Us:10UWaawsAUNIWYDLAUAINIE NISHIADVANTIZDINIA
dumissusza:nal NMEUlAan12:osv 10

IKaDIWEJ\) Tumidou

21



IASDVISVANI=DINIFA
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IASDVISLANI=DINA

GREAT FOR

C Quality Control )
( Qualification Test D

Q-LAB
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IASDVISVAND:IUU Xenon @

Q-LAB

Xe-1 Xe-2 Xe-3

28

Q-Sun Xenon Arc Tester




sUnuuwduvIu fudinSavnaaou @

Q-LAB
/ SOLAR EYE
Irradiance
Sensor
Rotati . Water
otatin
Rack g Spray Nozzle )Lfg %%n
)L(enon Filter Water
g — Test Specimen Spray Nozzle
Filter Test ISOIaAR EYE
— Black Panel : rradiance
= Thermemater:  “Por Pen Sensor
Black Panel
Thermometel
Rotating Rack Flat Array
29

Q-Sun Xenon Arc Tester
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Air-cooled Water-cooled

”_
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Q-Sun Xenon Arc Tester




while the Xe-2 filter lantern
consists of an outer
borosilicate or quartz

Xe-1 & Xe-3 Irradiance Values
Typical (& Maximum)*&©

Xe-2 Irradiance Values
Typical (& Maximum)A&c

cylinder and 14 inner filters. W/m?Z/nm W/m?/nm Wim? @TUV |  W/m?nm W/m?/nm W/m? @ TUV
@340 nm @420 nm (300-400 nm) @340 nm @420 nm (300-400 nm)
Daylight-F 0.80 (1.30) 0.80 (0.95)
Daylight Q 75 (85)
75 (125) 0.68 (0.80)
Extended UV (-Q/B, -Quartz®) | 0.68 (1.10)
_ 1.50 (2.40) 1.50 (1.70)
Daylight-B/B 0.51 (0.61)E 55 (65)
Window (-Q, -B/SL) 0.55 (0.85) 70 (108) 0.55 (0.65) 70 (80)
Window (-SF5, -IR, -B04F) y 42 (68) - 42 (62)

1. guadNsovINav ( Optical filters )
2. S:OUAJIAUINEY ( Irradiance level )

3. ¥IVANEDAAUNNIKUQ ( control point)

4. Drgn1slEviugpvKann

sponsorship Dec
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Xenon Filters @

Q-LAB

Rotating drum
“lantern” Flat array filter

Daylight

Window

Extended UV

Q-Sun Xenon Arc Tester



Daylight Filter Comparison

[]

3.0

—Daylight-Q Q-LAB
Daylight-B/B
2.5 Yight-B/ |
—Daylight-F
>0 —Direct Sunlight I

15 “‘“"‘W V ‘ 1

“
Irradiance v |
wn L g

.th

0.5

0.0
250 300 350 400 450 500 550 600 650 700 750 800

Wavelength (nm)
33
Q-Sun Xenon Arc Tester




[]

Window Filter Comparison
2.5 Q-LAB

— Window-Q
Window-B/SL

2.0 [ =—Window-IR

— Window-SF5

—Sunlight through Wlndow

Irradiance 1.5 H.t 'W' ' |l|

(W/m2/nm) 10 \,W‘ “ w ‘

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

0.5

34
Q-Sun Xenon Arc Tester




Extended UV Filter Comparison

[]

Extended UV-Q/B
2.5 —FExtended UV-Quartz
— Direct Sunlight
2.0
|
[ ‘
Irradiance > w ‘ '
(W/m?/nm)
1.0 ‘
vl
0.5
0.0
250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
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Q-Sun Xenon Arc Tester




Optical Filters: UV Region

[]

1.0 Q.L AB
0.9
0.8

0.7 A

Irradiance 06 Daylight //

(W/m2/nm)
0.5 /
/

0.3

Extended UV

) /// Window
00 . ﬁ-// / .

260 270 280 290 300 310 320 330 340 350 360
Wavelength (nm)
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Q-Sun Xenon Arc Tester




* WalindSa1KSU Water — Cooled lamp 3UDuddvIUA8U NN ) 400 -2000 &IUY
e Ud10udn I Ao WAYKINOASIWUUWaINDS AfKNaswugdviavanav

WATER - COOLED
AIR - COOLED

e WalnosSakSu Air — Cooled lamp U
vidudovivaau

-Optlcal Filter Aglng -



Q-SUN SOLAR EYE Irradiance Control

Xenon - Arc Lamp

Light Sensor

-~ SOLAR EYE Control Module
system

AN/

USIrUAIBUIAVONAIUANADEY
IBUIDSIAY OUINAALAT

J1HOITNNS i

Q-Sun Xenon Arc Tester



Xenon Arc Irradiance Control

Advantages

AJUANUSUINUNISQI8SLT Fin‘)']uu‘nnﬁ'u dralKkannlw Xenon Arc quﬁ\numuﬁu
- 340 nm ( IKUNzAU physical properties ) FI8IWUAUAISHTUNISHEN
- 420 nm ( IKMI=NU color change )

- ¥V UV TUV (300-400 nm)

- Global (300-800 nm) — Unu=un

(@0 UV AWEAGUEUIDUAIKAOUDY Photodegradation)

*Kapn Xenon Tp1gN1slEvusng IvAdsiJagukannniurinkun
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Q-Sun Xenon Arc Tester



Black Panel Temperature Control

IBUIEDSDIUKNT IFUDUWULIIUDVEULIUNOADU

@ f8sounu

- IBUIIDSAYINRIUKNITDINTA fugnaasu

(Chamber Air Temp Sensors)
- (MAUANRIUKNIIUDLEULUlUGNOaDU

(Chamber Air Temperature Control)

dNLVIdidNGL

40

Q-Sun Xenon Arc Tester
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Black Panel Temperature Sensors

white PVDF

) ASTM ISO
Panel Construction : : : :
Designation Designation

Black painted Uninsulated
stainless steel Black Panel Black banel
Black painted
stainless steel Insulated Black
mounted on 0.6 cm | Black Panel Standard

Q-Sun Xenon Arc Tester

dNLVIdidNGL
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Chamber Air Temperature Control

d1KSULVINNADUARDYNISAIUAN
AWBUFTUWNS RH IWDIKaonAddLOIUUIASSIU

DIUKNOUDY Black Panel 9:59un319rukniioINANElu Chamber
IFUD VINNISQOFUAIINSDUNNISILISLA

ANLVYIdNGL @==
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Q-Sun Xenon Arc Tester



ABUFUWNS
(Relative Humidity)

@ Xenon Model Xe-2 lla:Xe-3 &W1SNAIUAU RH [

@ IK:AULIUNQddDU

- W ( Textiles )
- Ssnaun ( Automotive, SAE )

#KSUBUYLNABYNISANUIZORAIINUNU
N1sl@INSpYNOaDU. Xe-3 (-AINISAIUAN RH ) TKWAaWS civon

Xe-1, QUV ( S:UU Spray ) lla: QUV ( s:UU Condensation )
IWavIanUsaingu

Q-Sun Xenon Arc Tester




Water Spray

Front spray ( alUsgwuQIUKUIBUvLIUNOADU )
- iDuaIUsaWusURDTUIASDY
- ASTM D7869

Back spray ( dIUSEWUOIUKALEULIUNOEDU )
- dKSuUvIUNNadU UvYuIOSsSIuU

Dual spray ( d1Use 2 KJ )
- dKkSuvuNNadUNADVAISNOADUAUATSA:aNaIWUIAN 18U nsa ay 1duau

Immersion ( Ponding - WIIY)
- dKSULINOADUUIVNINSS U

45

Q-Sun Xenon Arc Tester



TRmsz‘)"laa\)ua\)nsaunquqnm‘lumanﬁu
govillavoINQe

Iﬂ§'D\)IS'\)H N0 TINFA Kapn Xenon Up1gNsfEviusnn

X E N 0 N HDUQUQNKQGTU o

S U M M A RY OWORdU Water Spray lazAoUAN RH

AuNUMIASDYNNADU, Maintenance
gouni1 QuUV

Q-Sun Xenon Arc Tester



IASDLISVAND:=IUU UV @

Q-LAB
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QUV Accelerated Weathering Tester




Fluorescent Lamp

b
by

UVA-340 (Daylight)

UVA-351 (Window UV)

UVB-313EL/FS-40 .
(Extended UV) UVB-313EL Plus

UVA-340 Plus

Cool White (Indoor)

.1HOITINNS 1§

QUV Accelerated Weathering Tester



NISNS=EIUDVYWALLIUFIUNASUIED
(Spectral Power Distribution: SPD)

1.6

1.4

1.2

Spectral Sunlight A

)
Jrodance | S
o ywv(\W "V

260 280 300 320 340 360 380 400
Wavelength (nm)

y
.LHOITNNS 1§

UVA — 340 Lamps



NSNS DUDVWAaLVYIUSIUNASUIEY

(Spectral Power Distribution: SPD)

1.6

14

1.2

Sunlight behind

Spectral |, |

window glass

Irradiance

(W/m2/nm) o8 |

0.6

260 280 300

UVA — 351 Lamps

320 340 360 380 400

Wavelength (nm)

J1HOITNNS §
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NISNS=EIUDVYWALLIUFIUNASUIED
(Spectral Power Distribution: SPD)

Spectral
Irradiance

(W/m?/nm)

UVB Lamps

1.6

1.4

1.2

1.0 +———

0.8

0.6

0.4

0.2

0.0

Sunlight

UVB-313EL \
A

N

)
\|

/

WV

)

b
S A

~J\_

280 300

320

340 360

Wavelength (nm)

T ‘g
400

& !&: &
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NISNS=EIUDVYWALLIUFIUNASUIED
(Spectral Power Distribution: SPD)

60

50

|

Sunlijht

UVC-254
40
Spectral
Irradiance 30
(W/m?/nm)
20
10
0
240 260 280

UVC Lamps

300 320 340 360 380 400
Wavelength (nm)

J1HOITNNS §
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NISNS=EIUDVYWALLIUFIUNASUIED
(Spectral Power Distribution: SPD)

1.0
= C 00| White

= Office Fluorescent

0.8

Spectral
) 0.6
Irradiance

(W/m?/nm)

0.4

0.2

0.0 - . . .
250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

v
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NISNS=EIUDVYWALLIUFIUNASUIED

(Spectral Power Distribution: SPD)

2.5

2.0

15
Irradiance

(W/m?/nm)

1.0

0.5

0.0
275

TUV — 421 Lamps

300

"

"
325

TUV-421

350 375
Wavelength (nm)

400

\

Sunlight

425

450

& !&: &

J1HOITNNS §



QUV SOLAR EYE™ Irradiance Control

| a—
. . Controlier
| | Bl
Fluorescent UV lamp
FEEDBACK Ii.OOP / pover Supot \
CONTROL | ; ‘\ Light Sensor
] !
ijj A
Control Module
Y O

Base Cabinet

LHOITNNS
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QUV Accelerated Weathering Tester



U () Yoy Fluorescent Lamp

3
.

IRwaawsnisnaaounsinis)

AUANUSUIUNIsaNasSvATGvedu

Knavaiwnasvaings fdviuldadulu

$1A0N

Qua Snuvg

- gldvuauisnasuifgunavldtianuipy
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QUV Accelerated Weathering Tester



Temperature s
A (°C)

-10

-15

-20

-25

IUS8UINgUDIUKNUS:KIV Colored Panel 11a: Black Panel

Outdoors UV Fluorescent
Open Back UVA-340 Lamps, 70 “C BPT

H_"‘\Q\O

Fischer and Ketola, 1993

QUV Accelerated Weathering Tester
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Room Air Cooling

Oxygenation Vent

Water Heater

58

QUV Accelerated Weathering Tester



Water Spray

=

¢

wuullunduvaulaaasy
913DV anN1:NIsNOIE: ( Erosion )

Y1aov Usannnisnunasidasundav
DIUKNUN:NUKU (Thermal Shock)

TIVANIVY ¢

Op
O

QUV Accelerated Weathering Tester



QUV Specimen Mounting
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QUV Accelerated

Weathering

Kaoa UVA-340 [Knassiaoviaijou
nav uv

Q-Sun Xenon Arc

[RnavainasunsounauiavdInngnvKun
( UV-Vis-IR)

« KadO UVB-313 [Kwaawsnsulisvn3 1a:ison3n

o [UnsounauyIvaIUNOSu Visible Light

TRKN1s31aovan:nav uv #vAaduadnau
g1 [Usunivgivnnwyuasusiavio
(Visible Light )

 JIUNASUIINKaDAO Fluorescent:UV. iJADWJIGNES

aiJnasuankaoa Xenon lianas

* [UmUANAIVEUAUWNS RH

AJUAUADINGUFUWNS RH A

e JS:UUADUIILUU (Condensation) lla: Water Spray (QUV/Spray)

JWundu Water Spray ( uIvSu )

sIANWL fdvuvie quasnuvie

sUnuunIsHvIUgUEDUNINNIN

AununIsnaasUgvYNIN .



IASDLISVAN:DINAUAIIWINTudEvlS

IASDLISVANI=DINTA QUV, Q-Sun

nsUs:analdinSovisvanid:




PURPOSE OF TESTING

(Q ooooo O comataren )
ot ) ( veaeie ) @B

\ %




UALITY CONTROL

GovNMisInwaaws wiu 7 Tuwiu oa1wsiais) TnemsivsauiRauiuinnunaiuaicavld

diduwaawsmuiaidouasvuovuanaaou J

ﬁD\)ﬂ']Sj_ﬂUHﬁU\)']UI’IﬂHDU?S']UDUU']ﬂ )

Sponsorship Deck
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QUALIFICATION TEST

O GDVMISWOWUN /7 USUUSY dnsuannnun
logmisiUSguIRgunUINnUNAIUARAYLI /7 INRUNfUNISVBY
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Iuwaawsnduididouvsvudvannaou

IUSEUIRUARUNMWAUAIEY / AUBULIUDUA
*@N1SY0DUNU Spearman’s Rank Order
(*21VDVNUNISNOFDUNAVIIY)
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Sponsorship Deck

PREDICTIVE

Q [ AovNisAIUENUNISNSIUDIYWANATUN

o

s

\

NNSKIUNg 3ASINSISYNOEDU 10DIUSUUIRYU
NNSNOdDUNAIDY AUMSIEIASDLISVANIDINA




KannasnisiaonsuinSavionaadulRIKW:auAuduvIU

QUV or Q-Sun Model

Q:LAB
S:yUs:INNYDYNISNOADUIUUISY l S:UaNWINNADN l
= mesfu KSD N1audnNdIA1S

- fAdvivsunuunasidviu nMgldanid:ase

- - = “an:ten KSD an:iikv
nwdanUds:avAnisnadaou

- DIUKNUSDU KSD 18U

KMUINwNISNOADUNIKU:AY l IaDNNISNOADUNIKWI:AUAAN l

- Run IA$DVUNIBULIUD:IFONEANIWOIUARIKUO

- apvldnissnaovkaiasianisiunisiusauinau

- AnsusHdula:usunIsavAT UNIRIKU:aU
AUZULIU

- DLVMININSSIUMRIKUN

- Atvivwaawsnisnaasu maldaiunasu
UDVKADOIUIASDY

- s:uU Spray U1 GAWIKUAzAU 7 $0u
dosUnuugavan:InesouLDVEUIUKSDIL
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Announcement

NEW PRODUCT
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Sponsorship Deck

Q-SUN Xenon Arc Testers

(]

Q-LAB
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Q-LAB

Q-SUN Xe-8

XENON ARC CHAMBER
LARGE CAPACITY ROTATING RACK

IASDVISVANIIDINAGIEKADOTUDU | IUUAVKNUBUIOTKN
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Q-SUN Xe-8

XENON ARC CHAMBER
LARGE CAPACITY ROTATING RACK

IN3DVISLANTIDINACIUKADNTUDU | IUUALKYUBUNOTKNY

Q-SUN Xe-8: In3pvisvan:oimAsulkiA IKUDNIY
QNEDNIUUNINDSIADVANI:INOEDUNILUDNASUIISY 15U IIFVION
A2WSDU NlazA2 B TumisUs:IiTuAIIUNUNIUEDYIANANY fdu
UUlguiunsy GanuinaIcuauAIINEINISAIUNISNOADUMDENY
Fwdpuun TEviudg Us:kdoAlEdne na:donanmisfdviugnuiu

N3 IASovNaadUNusundulufidDvaan

Sponsorship Deck
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Jhapvnave?d
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AJUAUDIUKNI
&
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ShaovAudu
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Sponsorship Dec

SUNLIGHT

v1aoviavinn

R

IV FULL SPECTRUM S:UU SOLAR EYE OPTICAL FILTER

e

) TRuadawstunaviadouvsy ASDUAAUNNEIVUDVIIEY

V) ku:RunshoaouIUdaunUavd (COLOR CHANGE)

\

<\/} IKUI:NUNISNOdDUANUAYNUUDYE (LIGHT STABILITY)

~




TEMPERATURE

AJUANDIUKNI

v

BLACK PANEL

INSDVNOADUAINISNAIUAURNUKNTIR
FoUUIWDISVNS:UIUNISIFDUANWIR

- o 5
INQISOuU

( INSULATE> <UNINSULAT9

l ‘ CHAMBER AIR

SnprukndoNANeludnaansu

Q-SUN - XENON ARC CHAMBER
Sponsorship Deck

A
3

ADUAUDIUKND
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MOISTURE

Y1aDvAINBU

1. wuuhailse

FuIsnSNanvwans:nuMNUIWuUNa:
NsANIB: (EROSION) cnas:uudadin

(WATER SPRAY)

Q-SUN - XENON ARC CHAMBER

2. MUANAINBUFUWNS

AWISDAUANANNGUAUWNS (RH) 1A
logdnluln

$haovAUEU
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WARRANTY

Normal Irradiance

[ | 5
Q-SUN Xe-8 Tdkannlw 4 kann TnakanalWauisnioulduiuiiv 8,000 &luvius: nunpaplﬁil.;ua\) Ir
Ia: 1,000 FNULTUS:AUAIBUIAVAY (High |rrud|ungs.r)

t k ‘/ " \ ’\
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RH/CAT SensoD

erudiunce SensoD a

( 340/420/TUV) AL 3 sensors TUMIGeD

BLACK PANEL BID 2 Bu ( Guvu Nazav )

@ QBLACK PANEL IB>2 Gu (uuu 1AW )

I cArchin Dea
>sponsorship Dec
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Water Spray
System

s:uU30UNANUKUNIIA:ANUKAY (Front and back spray)

Front Spray
Nozzle - [

I cArchin Dea
>sponsorship Dec

P

4l

Back Spray
Nozzle

/8



LARGE CAPACITY

164 .-

Specimen 2x4 inch
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Sponsorship Deck

Q-SUN Xe-8

XENON ARC CHAMBER
LARGE CAPACITY ROTATING RACK

Q

TKnasI1aovniaiiouasy na:aouldndndudovnisnKanKale

Q

Jraovaniwinadouldodvnbugi sn1$) IKRwanisnaaounigonola

Jduinosiwanldviuviana:za:=ain

Q
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WHO IS
THE Q-SUN Xe-8
SUITABLE FOR?




PLAYER 6

Q-SUN Xe-

XENON ARC CHAMBER
LARGE CAPACITY ROTATING RACK

(V) noapuguviuwdourius UL

(/) ADVNISWANISYIaDLNIFIJDUISY

(\/) UAIWADVYNISNOdaoUNKaINKale

(V) quasnuwne Tavwuldenuu
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Q-LAB

READY FOR

ORDER NOW *




Thank you for your attention!

QUESTIONS?

y\ 22 Soi Ekachai 53, Ekachai Rd, Khlong Bangbon,
ﬁ Bangbon, Bangkok 10150, Thailand

p— IR s & (0)2 898 0411-14
H.J.Unkel (Thai) Limited

MINUIIKUILINSDVYNOADUNIUSUAG Q-Lab D&invIJunivnis @ equip@hjunkel-thailand.com
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