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https://youtu.be/NEe2KQ4mqZg

H.J.UNKEL GROUP

Serve Quality technical and chemical products. throughout China and Southeast Asia

25] H.J.UNKEL

22 Soi Ekachai 53, Bangbon, Bangkok, Thailand 10150

8 Branches in China

Hongkong

‘F\Ph“ippines

Malaysia

Indonesia

Vietnam
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= R Years EXperience

Serve Quality technical

1990 1098 2007 2020

"Helmut & Associated "Helmut & Associated "H.J. Unkel (Thailand) "H.J. Unkel (Technic) "H.J. Unkel (Thai) Limited™
Limited” was established Limited” Limited” Limited” have finally gotten ISO K
9001:2015 Certlflcate*lssued
’ _ changed name to changed name to changed name to by TISTR.”
T at Ratchadamri,
-3 il Bangkok "H.J. Unkel (Thailand) "H.J. Unkel (Technic) “H.J.Unkel (Thai) Limited”
- Limited” Limited " m:: 3001
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Years cooperation
With Q-Lab

Jo Unkel hai) Tad.

] . " 1 regisiee n
e ——— > - s : : : pisered |

Outstanding Achlevement Award Banekok, Thaland

30 Years

drkg! (Thai] possesses e
j eapanlily 16 Al and eerece
s Cortpotation’s goods and sarices, ncuding

CERTIFICATE OF TRAINING /.

Presented fo Q50 Kenor Tedl Chamber
3 O-Lab Teit Sarvica

GLAB . CHANATORN CHANTANUKUL

In recognition of participating in a 40-hour technical training program for: . F1-Fane! Standarcined Tos Subsates

Fresented o: QUV Q-5UN Level I&I1

HrJ, Unke’l {Thai} eri'ted | 7 Technician proficiency: Level I

; 2018 March 19 { ] L
In recognition of 3 Decades of 5 d : Rxhard & Chh, int'l tales Mg

ianding cooparation with Q-Lab ’ ;- Flah Corporateon

Eddie Corcino, Global Repair Director

B e e e




: ; ( )Years cooperation
With Q-Lab

A Q-Lab Representative Meeting in USA

A Q-Lab Sales Training in Shanghai



Q-Lab Corporation

* Founded in 1956

* Specialize in material durability testing equipment and

QLAB services

b Yl e kS T, Westlake, Ohio
el oL - Instrument Division

i Iil’!“ llll‘-lm T
M- NEE W un o

I
Bolton, England Shanghai, China Saarbriicken Germany,
Q-Lab Europe Q-Lab China Q-Lab Germany

il H.J.UNKEL (THAI) LIMITED
=3 !mporter and Distributor of color testers.




Q-Lab Outdoor Weathering Sites

Q-LAB

————— |
Miami, Florida _ Phoenix. i —
. oenixgArizong
=il HJ.UNKEL (THAI) LIMITED ,_:_.‘-'L_- . * s ‘_"-I CIEVEI_anth.OhiU“
Importer and Distributor of color testers. W - 7 : . el e
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What is the difference?

H.J.UNKEL (THAI) LIMITED
Importer and Distributor of color testers.

Sponsorship Deck
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PRODUCT LIFETIME

Your
Product
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WEATHERING

NRAIENUAINATATNNANANF

Your
Product
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BEFORE

Your
HJP[QHQ uct

Importer and Distributor of color tester

Sponsorship Deck

AFTER

LICIE

AAAY ANSNAYARIR  AIsuan
gandunisfiaine dlaau NG AL
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BEFORE

Your
HJP[QHQ uct

Importer and Distributor of color tester

Sponsorship Deck

AFTER

LICIE

AAAY ANSNAYARIR  AIsuan
gandunisfiaine dlaau NG AL
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WEATHERING

NRAIENUAINATNATNANAF

3
CORROSION

ga1zA1ANSAU

H.J.UNKEL (THAI) LIMITED
F_-l ] Importer and Distributor of color testers.

Sponsorship Deck

NAAUN
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Importer and Distributor of color testers.
Sponsorship Deck
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H.J.UNKEL (THAI) LIMITED
" .

JrNaund

Your == g5 1Aaa L
Product
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msadaufy SATIES 1V 1A

il H.J.UNKEL (THAI) LIMITED
= 'mporter and Distributor of color testers.
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WEATHERING CORROSION

QUYV Fluorescent UV Tester Q-Fog Salt Spray

FORCE OF WEATHERING FORCE OF CORROSION



Corrosion creep along a

SRR ansauIAn U NSaE

AAEUNZAUINUNLANINA
Q/ I Blistering

ANNAav

Degree of rusting (ASTM
RElfdsAnaiiu (ASTM D610))

iz H.J.UNKEL (THAI) LIMITED
-f Importer and Distributor of color testers.
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STEP 01 LG 9 eI AUIIU

il H.J.UNKEL (THAI) LIMITED
= 'mporter and Distributor of color testers.

Sponsorship Deck
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STEP 01 e 9 eI AU

LARLISWNUNINTISAL
A =l Qs
nnsaNisizana
NavIafaNISAILA6
ANSNaJaL

S| H.J.UNKEL (THAI) LIMITED
=izl Importer and Distributor of color testers.

Sponsorship Deck
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STEP 01 e 9 eI AU
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STEP 01 e S eI 2 U9 U

AsAansauitAaduay
AU

ﬂ’\’iﬁﬂ.llﬂﬂ ﬂ'\’iﬂ@]tﬂ']”

%gﬂ H.J.UNKEL (THAI) LIMITED
EE!LJ Importer and Distributor of color testers.
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ASTM D5894

/7 Days /7 Days, ASTM G885 A5
UVA-340 4:00 0.89 W/m¥/nm 60°C | Fog (dilute solution) 1:.00 24°C
Condensation4.00 50°C | Dry-off 1:00 35°C

QUV Weathering Tester Q-Fog Corrosion Tester



STEP 02 YRWNANNSNA&ALU

-6

Salt Spray Cycle B117

[ T tor ]
| L

octo
COLUI

wret QI

ngiition

Outdoor

quxy

27 months outdoor marine environment

28



STEP 02 YRNANITNASALU
Epoxy
i - 664

Prohesion

(e ]

Alkyd Latex

im""' 5 i o u +

Outdoor

27 months outdoor marine environment

Sponsorship Deck 29



WEATHERING

NRAIENUAINATNATNANAF

3
CORROSION

ga1zA1ANSAU

H.J.UNKEL (THAI) LIMITED
F_-l ] Importer and Distributor of color testers.

Sponsorship Deck

NAAUN
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STEP 02 YRWNANNSNA&ALU

ﬁfﬁ

@40
ASTM D5894

o & + ﬂ@‘
T i QT T

Outdoor

27 months outdoor marine environment
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WEATHERING + CORROSION
VU N ALY
» Society for Protective Coatings (SSPC)

» Cleveland Society for Coatings Technology (CSCT)

 American Association of State Highway and Transportation Officials (AASHTO)

%gﬂ H.J.UNKEL (THAI) LIMITED
EE!LJ Importer and Distributor of color testers.
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« AAA Salt Spray 5 %

e Prohesion (dvasdaussuingsinnziidan
/ WUY)
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SSPC

Laboratory Test
Method

Correlation w/Severe
Marine Environment

Conventional Salt Spray -0.11
Prohesion 0.07
Cyclic Immersion 0.48
Procedures
Cyclic Immersion with UV
0.61
Procedure
Combined Corrosion/ 071

Weathering Cycle

Results stated are Spearman rank coefficient 1.0 = perfect correlation, 0 = random, -1 = perfect rank reversal

34



SSPC

Laboratory Test
Method

Correlation w/Severe
Marine Environment

Salt Spray Cycle

Conventional Salt Spray 011 < O
Prohesion 0.07
Cyclic Immersion
Procedures 0.45
Cyclic Immersion with UV 0.61
Procedure '
Combined Corrosion/
0.71

Weathering Cycle

Epoxy  Alkyd

27 months outdoor

Latex

Results stated are Spearman rank coefficient 1.0 = perfect correlation, 0 = random, -1 = perfect rank reversal
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SSPC

Laboratory Test
Method

Correlation w/Severe
Marine Environment

Prohesion

Conventional Salt Spray 011 < O
Prohesion 0.07 —
Cyclic Immersion

Procedures 0.48
Cyclic Immersion with UV 0.61

Procedure '
Combined Corrosion/

0.71

Weathering Cycle

Results stated are Spearman rank coefficient 1.0 = perfect correlation, 0 = random, -1 = perfect rank reversal

Sponsorship Deck
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SSPC

Laboratory Test
Method

Correlation w/Severe
Marine Environment

ASTM D5894

Conventional Salt Spray 011 < O
Prohesion 0.07 —
Cyclic Immersion

Procedures 0.48
Cyclic Immersion with UV 0.61

Procedure '
Combined Corrosion/

0.71

Weathering Cycle

27 months outdoor

Results stated are Spearman rank coefficient 1.0 = perfect correlation, 0 = random, -1 = perfect rank reversal

37
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ASTM D5894 Variations

* NACE TMO304, TM0404

o T2flintnRanziadotasiziunu

NaCl/ (NH,,SO, anuviszylilu
ASTM D1141

* Freeze cycling added to US
Federal Highway
Administration test

Freeze cycling added to US Federal Highway Adminis

39



ndadeiasnzif (ASTM D1141)

NaCl (sodium chloride) 24.53
MgCl, (magnesium chloride) 5.20
Na,SO, (sodium sulfate) 4.09
CaCl, (calcium chloride) 1.16
KCI (potassium chloride) 0.695
NaHCO,; (sodium bicarbonate) 0.201
KBr (potassium bromide) 0.101
All Others <0.10

pH of synthetic seawater is 8.2



Sponsorship Deck

1SO 12944-6

Annex B Cyclic Ageing Test

Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

UV/condensation — ISO 16474-3

Neutral salt spray — IS0 9227

Low-temp.
exposure at
(-20 £ 2)°C

e

"
XK
S

Repeat for 72 hours:

4 hours UVA-340, 0.83 W/m?2/nm

at 340 nm, 60°C

4 hours dark condensation, 50°C

72 hours of
continuous

salt fog at 35°C

Rinse panels
and putin a
freezer for 24

hours

41



SUMMARY

WEATHERING CORROSION

QUV Fluorescent UV Tester Q-Fog Salt Spray

Perfect Matching
| ASTMD5894 |  1s0129446 | .. -t | )
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Correlation Study (Akzo Nobel)

—Q-FogCorroston—

Akzo Nobel Study
Corrosion Creep of Zinc-Rich Primed Systems

M System 1
M System 2
H System 3
Salt Fog
4032 hrs
Q-Fog Corrosion Tester
0 1 2 3 4 5 6

Corrosion Creep (mm)

Waanstiuldlunene
) H.0.UNKEL (THAD LIMITED WBan Ry

Sponsors hip Deck 45




Correlation Study (Akzo Nobel)

Q-FogCorrosi
N UTWM Outdoor
I COLUI
Akzo Nobel Study
Corrosion Creep of Zinc-Rich Primed Systems
[
—
|
Blyth, UK
3 years
=
Outdoor ‘
] i o
salt Fog M System 2
4032 hrs _ m System 3
|
Q-Fog Corrosion Tester
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Corrosion Creep (mm)

el H.J.UNKEL (THAI) LIMITED

r..,é'h Importer and Distributor of color testers.
o

Sponsorship Deck 46



Correlation Study (Akzo Nobel)

Q- F”% Outdoor Q-Fog + QUV

Akzo Nobel Study
Corrosion Creep of Zinc-Rich Primed Systems

ASTM D5894 NS M System 1
M System 2
-
Q'F()g M System 3
* QUV -
ISO 12944-9/20340
Blyth, Ui ) N
Outdoor 3 years -_ G(EVFOQU Q(UV
Q-Fog Salt Fog a“—waaj/\lﬁ N
4032 hrs I —
Corrosion Tester anAaAINL

0 1 2 3 4 5 6 7 Outdoor

Corrosion Creep (mm)
Fadl H.J.UNKEL (THAI) LIMITED

""'.-. Importer and Distributor of color testers.
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1SO 20340/12944-9 vs NACE TM0O304

25
+ 6 months
Acceptable Excluded g oy OAToms
ISO 20340 | Zn primer | Other 1 Zn primer Other | E o0k
| =] 2 —
Smonthe | <3 mm S8 mm >3 mm |>8mm E ! o
2 . 1 1 o 15 4
.Ecﬂb‘ﬂ ..SI :.5? | ‘ 55 j 5‘9-‘ 15?_3 | 5? _S-B_ s
' 2,0mm Il [ _ S12 | | 54 | S5 | NEESE ™
. . .- S 10 y=1,0x
| 1 =
:';";:.::q Zn primer | Other | Zn primer Other E e
3months | <1,5mm |<3,5mm | >1,5mm >3,5 mm 2 51
Scribe g7 sz [ |[se H_ [ [53 [ 57 [S6]59]
2,0 mm 1 | | §12 | sS4 | S5 | $10 | 511 | ' 0 - - —
| 4 0 15 20

NACE- 3 months

wu 1121 U9TY aaniisuun 124udnunasgauiissasznisinnsau

1 Qs
Q/

NAMARAIAULAZTAILA LI NIRUG

Nathalie LeBozec and Cecile Hall, French Corrosion Institute, Denis Melot, Total
NACE Corrosion 2014 Paper 3762

Sponsorship Deck
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AagsUa U

O | [©

e Zinc coating
Lﬂmqﬁszﬂzmsﬁ’mns‘au

R « Non - Zinc coating
E*IE_{] - Laboratories A= . ﬁ/ﬂﬂ'sllau
= 140
f 12.0
5100
E
o 850 Other
5 col
o - & -

5 40 Wadualniy 681U
26 I I zn Tvinaans Pass / Fail #anadaddy
0.0 H v o &
52 53 S8 59 S10 EETHE 2Tu 5 9y

Epoxy Zn 200 Epoxy Zn 400 Epoxy 685 Epoxy Polyamide 450 Epoxy 210(C3)

Figure 2 : Corrosion extent from the scribe line after 1SO 20340 Annex A test. Requirements for
Zn Primer (<3mm) and non-Zn primer (<8mm) are highlighted.

Nathalie LeBozec, French Corrosion Institute; Laurence Bougon, CEREMA, John Carter, EXOVA, Tanja Scholz, Fraunhofer IFAM; Ole Oystien Knudsen, SINTEF,; Adeline Flogard, SP Technical
Research Institute of Sweden NACE Corrosion 2016 Paper 6991
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dsuilsvanusgrunsalunisnasd

1. AnuemuduguiNns RH 1u Chamber way
243952812/ TUNNITARNT AU

2. LG]‘SEI?J?]H\‘]']HOLMBIUBWQ L’a'ﬂ‘].l'a'ﬂﬂ&ll']LﬂﬁJB‘Vlﬂ
?jumummao NI NAAAU

3. MuANENMNIRRaNiaInadgau T laa
UIATFIU

4. ai1uaNIIRIAAIEUI UNatiuan Chamber

sl H.J.UNKEL (THAI) LIMITED

“i} Importer and Distributor of color testertﬁ ARIA ﬂq ﬁ/ﬂ AU LL]J S]J TI3U G\I el ﬂ‘ CUAATNANAANI6) 3‘ 1l
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LAY NCLUU UV

‘LAB

)| H.J.UNKEL (THAI) LIMITED
=izl Importer and Distributor of color testers.
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Fluorescent Lamp

%gﬂ H.J.UNKEL (THAI) LIMITED
EE!LJ Importer and Distributor of color testers.

UVA-340 (Daylight)

UVA-351 (Window UV)

UVB-313EL
(Extended UV)

Cool White (Indoor)

NE

LIv/A-340 plus (Daylight)

NE

WAVAEECH RG] I o] [VES
(Extended UV)

LHOIINNS 4

NE

uvC

ol
.[;

F
=
24 41 o



Irradiance (W/m?/nm)

05

L

N1TNILANELAIUAIWAIINURLUNATULLRY
(Spectral Power Distribution: SPD)

UVA-340+ High Irradiance

155 W/m2nm @ 340 nm \

Noon
summer
sunlight

UVA-340 Typical Irradiance
0.89 W/m2/nm @ 340 nm

WV

N

260 280 300 320 340 360
Wavelength (nm)

UVA-340 and UVA—340 plus

I "y LI LN N

380

400

UVA-

UVA-

340 340+
Minimum Irradiance 0.20 0.70
Typical Irradiance 0.89 0.89

High Irradiance

Maximum Irradiance

o

——

185 )

LHOITNNS 4

o1
ol

fa i



N1TNILANELAIUAIWAIINURLUNATULLRY
(Spectral Power Distribution: SPD)

2

UVE-312EL+ High

Irradiance
5 \

UVB-313EL Typical
Irradiance

05
QFS-40
Irradlan iz

Irradiance (W/m?/nm)

260 280 300 320 340 360 380
Wavelength (nm)

UVB-313EL and UVB-313EL Plus

I "y LI LN N

MNoon

summer :
sunlight :

400

UVB- UVB-

313EL 313EL+
Minimum Irradiance 0.20 0.20
Typical Irradiance 0.71 0.71

High Irradiance

Maximum Irradiance

<1 23

oS i _. :

(&)
(o2}

S
4 .
L -



Room Air Cooling

Oxygenation Vent

Water Heater

%ﬁ H.J.UNKEL (THAI) LIMITED
EE!{J Importer and Distributor of color testers.
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QUYV Accelerated Weathering Tester




LASAYINAAIANI AL

‘LAB

il H.J.UNKEL (THAI) LIMITED
=] Importer and Distributor of color testers.

Q-Fog Corrosion Tester




LASAYINAAIANI AL

SSP CCT

il H.J.UNKEL (THAI) LIMITED
=] Importer and Distributor of color testers.

Q-Fog Corrosion Tester




LASAYINAAIANI AL

-LAB
: = , -
= O[+00%
Salt Prohesi
Spray on
R = o v
— O a0 é + oo
. Salt Prohesi 95-100%
CCT Spray on relativeuhumidit
N o v v
— v D + @ D 1 = ¥ 4 \FX
Salt Prohesi 95-100% Relative
Spray on relative humidit humidity

y Control
60



LASAYINAAIANI AL

-LAB
: = , -
= O[+00%
Salt Prohesi
Spray on
R = o v
— O a0 é + oo
. Salt Prohesi 95-100%
CCT Spray on relativeuhumidit
N o v v
— v D + @ D 1 = ¥ 4 \FX
Salt Prohesi 95-100% Relative
Spray on relative humidit humidity

y Control
61



= Salt Spray

Q SSP CCT

Lid

Controller
Seolution
Reserveir

Compressed
AirIn
,

Chamber
Heater _

Seolution
To Pump

il H.J.UNKEL (THAI) LIMITED
=] Importer and Distributor of color testers.

Q-Fog Corrosion Tester



LASAYINAAIANI AL

-LAB
: = , -
= O[+00%
Salt Prohesi
Spray on
R = o v
— O a0 é + oo
. Salt Prohesi 95-100%
CCT Spray on relativeuhumidit
N o v v
— v D + @ D 1 = ¥ 4 \FX
Salt Prohesi 95-100% Relative
Spray on relative humidit humidity

y Control
63



Prohesion

SSP CCT

3

|_| Exhaust Vent

NN

—

H.J.UNKEL_ (T_HAI) LIMITED
=i Importer and Distributor of color testers.
Q-Fog Corrosion Tester



LASAYINAAIANI AL

-LAB
: = , -
= O[+00%
Salt Prohesi
Spray on
R = o v
— O a0 é + oo
. Salt Prohesi 95-100%
CCT Spray on relativeuhumidit
N o v v
— v D + @ D 1 = ¥ 4 \FX
Salt Prohesi 95-100% Relative
Spray on relative humidit humidity

y Control
65



95-100% relative humidity

CCT

A Compressed et —_
AN In el =

| Vapor
Generalor |

W
"
| s
[
1

= sjuﬁaii”wsznnmmﬁumnazaaoﬁ'Wuam
widassed, fiszuuvinlvuseeae Chiller,
SLULURNULTHUATIURID AN ATULRLUUAIGAIE
Damper

Q-Fog Corrosion Tester
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Weathering + Corrosion Cycle

/7 Days 7 Days,\ ASTM G885 A5

UVA-340 4:00 0.89 W/mé/nm  60°C
Condensation4.00 50°C

Fog (dilute solution) 1:.00 24°C
Dry-off 1.0 35°C
/

QUV Weathering Tester Q-Fog Corrosion Tester



AauAINsaTunTsinzaavA3aINadail Q-FOG
——O-Fog €ET——
ASTM

G85

1 Hour fog at “ambient” temperature (room shoul
PUNSEY e 2400)
-ro ~ « 1 hour dry-off 35°C

e Solution: 0.05% NaCl

0.35% (NH4),SO,
pH: 5.0-5.4

68



[ProheS|on ] # 1000 22T

Iflff\hlf\lf'\

CA
UITUOIUI I

Step 1: Fog 24°C 100
Step 2: Dry 35°C 1.00
Step 3: Go to Step 1

Step 1: Fog 24°C 1:.00
Step 2. RH 35°C, 25% RH
1:00 Auto transition

Step 3: Goto Step 1

CCT

WNAANBNNSTNNSAU

Q-Fog CCT 1A’ Q-Foc




[Prohesion ] # 1000 22T

# : CCT

RH in Q-FOG
RH in Q-FOG CRH CCT

FFFFFFF

-FO0g CC1

| aValValal

Cn Toctor
Step 1: Fog 24°C 1.00 StepliFog 24°C 1.00 S
Step 2: Dry 35°C 1:00 Step2:RH 35°C, 25% RH WRansNI3NNIaU

Step 3: Go to Step ! 1:00 Auto transition Q-Fog CCT unnnl1 Q-Fo
Step 3: Goto Step 1




[Prohesion ] # 1000 22T

. . :_ CCT

L

RH in O-FOG CRH

B

&

Chambaer EH% and Temp “C

Step 1 £og 24°C 100  Step L Fog 24°C 100 o

Step 2:Dry 35°C 1:00 Step 2: RH ‘P 25% RH WaansnIsannsau

Step 3: Go to Step ! .00 A sition Q-Fog CCT unnnl1 Q-Fo
Step 3° Go to Step 1
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[Prohesion ] # 1000 212w coT -

100

0

a0
RH in Q-FOG CRH
[meodified cycla)

RH in OQ-FOG CCT

-
o

Chamber RH% and Temp °C
-] B ] H B

H
i

O-Fog €ET— -FO0g TR COrrosion

. Toctor

CAavrerancion Toctor L eie) 8

COffroStof—1eStel Step 1 EbG 24°C 1:00

Step 1: Fog 24°C 1.00 . S
' ' Auto transition
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il H.J.UNKEL (THAI) LIMITED
=] Importer and Distributor of color testers.

73



Q 1. nivae19lsavdaniiuiiy ?
2. siravilafitnarvrutnilsdvazianan agdai1us s

aundianuduluduaiuazinalduue detfluiaiy
3/4 2w

sl H.J.UNKEL (THAI) LIMITED
7l Importer and Distributor of color testers.
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Q-FOG CRH Linear and Auto Ramping

“Transition from Wet to Dry”

100 I .
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| | » The Auto transition takes
0 | | | . . . . . ~40 minutes but isn’t well
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Time (min)

Q-Fog Corrosion Tester



Q-FOG CRH Linear and Auto Ramping

“Transition from Wet to Dry”

100 :
| —Temp linear
90 | - = Temp Auto
30 “\ ——RH linear
== RH Auto
70 \\
Temperature %0 l__‘ S
(°C) 50 ,’f’
and RH (%) 40 =
30 * The linear transition takes a
20 consistent 60 mins to reach
Auto = 40 u conditions
10 * The Auto transition takes
0 l l l . | . . . ~40 minutes but isn’t well
0 10 20 30 40 50 60 70 80 controlled

Time (min)

Q-Fog Corrosion Tester



ANY QUESTIONS




H.J.Unkel (Thai) Limited
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