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Xem ban ghi video

Combined Weathering and Corrosion Test Methods


https://youtu.be/8rrL5nOghj4
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Chu de

« Cac bai kiém tra cap toc dé danh gia chat
lwong san pham

e Lich st kiém tra thoi tiét va an mon két hop

« TOng quan vé cac phwong phap hién tai

e Cac nghién clru gan day

e Nhitng thach thirc vé kha nang tai tao

Combined Weathering and Corrosion Test Methods
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Ma tran kiém tra tang toc

Loai thwr Thei gian kiém ) Nghién ctru? Phat
nghiém tang Két qua gtra So sanh két qua trien?Chirng
toc nhan?
.z , £ .. Chrng nhan
Kiem soatchat | o yhong dat |~ P2, Tai lidu ky thuat &
lwong * Ngan DU
Nghién ctru
NET « Xac dinh Tai liéu tham khao Chirng nhén
Thérg] dinh Pat / khéng dat |« Dai c& trung hoac dac diém ky &
binh thuat Phét trién
Tuona quan | P liéu theo thir « Mé& - dong Tiép xtc tw nhién Phat tridn
99 tw xép hang |+ Trung binh (Benchmark site)
2 > X , A Phat trién
D dodn Tudi tho s dung|* Open-ended Tiép xdc tw nhién 3

Yéu tb gia tdc

e Long

(MGi treong dich vuy)

Hop dbéng bao hanh

Combined Weathering and Corrosion Test Methods

We make testing simple. ’
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"~ Piéu gi xay khi khach hang kiém tra
chat lwong cung cap thong tin
khong chinh xac?

Ho van mudn bao vé y clia ho!

Combined Weathering and Corrosion Test Methods
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Lép phu bao vé Lép phu bao dwong cong
nghiép L&p phu hang hai

e COng viéc chinh 1a b3o vé két cau thép, phan clrng cdng
nghiép hoac co s& ha téng khac trong moi trieong an
mon

« Tiép xuc v&i anh nang mat trdi thwong 1a mot yéu td

« Son lai co thé rat ton kém

Combined Weathering and Corrosion Test Methods
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e Cau
e Nha kim loai
* Nha may hda dau

Bao vé co s& ha tang

TR

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
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 Lich str kiém tra thi tiét va an mon két hop

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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,) Lao hoa hoa va an mon
PROCHEM PACIFIC % Q
Thoi tiét (Khi quyén) An mon

Nhirng thay dbi vé dac tinh vat Sv suy giam va pha hay cua mét vat
liéu do tiép xuc v&i ndng lwong liéu va cac dac tinh quan trong cua
blrc xa co trong anh sang mat nd do cac phan ng dién hoa trén bé
troi két hop voi nhiét (bao gom mat kim loai trong mai trworng khi
ca chu ky nhiét o) va nwéc ¢ quyén. N6 xay ra khi bé mat bj wot
cac trang thai khac nhau cua né, do hoi Am hinh thanh do muwa,

cha yéu la dé &m, swong va muwa swong mu va ngwng tu.

Combined Weathering and Corrosion Test Methods We make testing simple. ] E‘]
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‘; An mon / lao hoa héa két hop

PROCHEM PACIFIC

« Puwoc phat trién vao nhirtng ndm 1980 bdi Sherwin
Williams

Combined Weathering and Corrosion Test Methods We make testing simple. ‘ @
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J An mon / 130 hda két hop

v

PROCHEM PACIFIC

Khi I&p phu bi suy giam
do tiép xuc vdi tia cuc
tim, kha nang bao vé
chong lai sy an mon cla
no bi giam

Combined Weathering and Corrosion Test Methods

We make testing simple. ’
QLAB
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Je Chu ky lao héa / an mon két hop

v

PROCHEM PACIFIC

7/ Days 7/ Days, ASTM G85 A5
UVA-340 4:00 0.89 W/m?/nm 60°C | Fog (dilute solution) 1:00 24°C
Condensation 4:00 50°C Dry-off 1:00 35°C

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
QLAB
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PROCHEM PACIFIC

QUV hién thi v&i bd
diéu khién man hinh
cam &ng kép mai

Combined Weathering and Corrosion Test Methods We make testing simple. ]
QLAB
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UVA-340 Lamps
& .

PROCHEM PACIFIC
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Combined Weathering and Corrosion Test Methods We make testing simple. ]
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Room Air
Cooling ———= Sw ngung tu nong rat hiéu qud trong
viéc mo phong qua trinh hut am trong
moi truwong am wot nhu Florida.

e et \-Oxygenution
Vent

—Wocter Hecter

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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‘V Méi trwérng swong mudi phun muéi lién tuc

PROCHEM PACIFIC

Vent :

Lid

- Controller
Solution Spocilpqns

Salataa " Mot dung dich gom
eservoir . L : < , L.
' NaCl hoac cac muoi
khac dwoc bom dén
mot voi phun nguyén

Compressed f A ) 7 1
- tur hoa cung VOi khi
o nen dwoc lam am, tao
Chamber D sy Ll ; » A, 7
Heater_ i o ra mot lop swong rdt
‘ | - £ o8 min giong nhu suwong
4 3 : il
h--*
== Solution
To Pump

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
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iy Panh gia mau an mon
o’
« An mon theo chiéu doc
* Phong rop
e Mirc do6 an mon (ASTM D610)

Combined Weathering and Corrosion Test Methods
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An mon theo chiéu doc

Trén mau
trang cat mot
vach |én bé
mat kim loai

Pé 16 bang diéu
khién va cho
phép an mon
"len 10i" theo
chiéu doc

Combined Weathering and Corrosion Test Methods We make testing simple. \
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An mon theo chiéu doc

v

PROCHEM PACIFIC Loai bd "véy" i sét

bang lwdi dao xin

Bay gi&» hoi déng d3 san
sang dé danh gia

Combined Weathering and Corrosion Test Methods We make testing simple. |
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Combined Weathering and Corrosion Test Methods

) An mon theo chiéu doc

Bb qua cac khu virc an mon gan
cac dau cta ghi (khoang 6-12 mm)

Tao cac dwdng lwdi (t6i thiéu
la 6) tr nét vé vudng goc voi
canh cua cac khu vwc bi an
mon — do trong subt co thé
dwoc dat trén bang diéu khién
cho muc dich nay

Do khoang cach gitra ghi va mép
an mon

Son bi loai bd do mat d6 bam
dinh la mét phép do riéng biét

We make testing simple. '

QLAB
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Vs

Trong nghién ctru
nay, di liéu tach
|&p tir cac thir
nghiém trong
phong thi nghiém
twong quan tot
nhat véi div lieu
ngoai troi

Mat két dinh
(tach 1&p)

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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) Phun mudi vs Ngoai troi
> Epoxy Alkyd

PROCHEM PACIFIC

Phun mudi

27 thang méi trrong bién ngoai troi

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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) Chu ky woét /kho vs ngoai trovi
4

PROCHEM PACIFIC

Epoxy Alkyd Latex

Prohesion
(ASTM G85 A5)

Ngoai troi

27 months outdoor marine environment

Combined Weathering and Corrosion Test Methods We make testing simple. ‘ E']
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) An mon / Thoi tiét két ho'p so véi Ngoai troi
v Alkyd Latex

Epoxy}

PROCHEM PACIFIC

ASTM D5894

Ngoai troi

27 thang méi trwong bién ngoai troi

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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y | Xac nhan 3n mon / thoi tiét

v

PROCHEM PACIFIC

* Hiép hoi soon phu bao vé (SSPC)

« Hiép hdi Céng nghé son phu
Cleveland (CSCT)

* Hiép hdi cac quan chire van tai va
dwong cao toc Hoa Ky(AASHTO)

Combined Weathering and Corrosion Test Methods
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SSPC

« Hiép hdi son phu bao vé
« 15 hé thong khac nhau
* Ngoai troi vs. Tang toc
— 31thang
e Tang toc kiém tra

Phun mudi 5%

Prohesion

2 loai thi* nghiém ngam theo chu
ky

Ki€ém tra an mon / thoi tiét két
hop

Combined Weathering and Corrosion Test Methods

We make testing simple. ‘
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2 SSPC Két qua kiém tra

PROCHEM PACIFIC Phwong phap thw nghiém
trong phong thi nghiém

Moi twong quan gitka moi
triro'ng bien khac nhiét

Phun mudi thong thwdng 0.11

Prohesion 0.07

Quy trinh ngam theo chu ky 048

Ngt?irrr]]htlija\r/] hoan v&i quy 061

Chu ky an mon / phong hoa 071
két hop

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

Combined Weathering and Corrosion Test Methods

We make testing simple. ’ @
QLAB
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« Tong quan vé cac phwong phap hién tai

Combined Weathering and Corrosion Test Methods
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/ Days 7/ Days, ASTM G85 A5
UVA-340 4:00 0.89 W/m?/nm 60°C | Fog (dung dich loGng) 1:00 24°C
Condensation 4:00 50°C Dry-off 1:00 35°C

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
QLAB



#.43 R % B 3 A A5

o

ASTM D5894 bién thé

PROCHEM PACIFIC

* NACE TMO0304, TM0404
— Thay thé dung dich NaCl / (NH,) ,SO, loang
bang nwéc bién tdng hop ASTM D1141
— Chu trinh thtr nghiém déng lanh d& dc thém
vao bai test clia cuc quan ly dwérng cao toc
lien bang hoa ky.

Combined Weathering and Corrosion Test Methods
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Py » Nuwérc bién tong hop(ASTM D1141)

NaCl  (natriclorua) 24.53
MgCl, (magié clorua) 5.20
Na,SO, (natri sunfat) 4.09
CaCl, (clorua canxi) 1.16
KCl (clorua kali) 0.695
NaHCO, (natri bicacbonat) 0.201
KBr (kali bromua) 0.101
Tat ca nhirng loai khac <0.10

pH cla nwdc bién tdng hop 1a 8,2

Combined Weathering and Corrosion Test Methods We make testing simple. | E‘]
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é? SO 12944-6:2018

PROCHEM PACIFIC “An mon két cau thép béi hé thong son bao
Vé”

* ac loai an mon dwoc mbé ta trong ISO 12944-2 (dwa trén 1SO
9223)

« Cac lop dd bén dwoc mo ta trong 1SO 12944-1

e SO 12944-9 bao gbm cac cau truc “ngoai bién” Phan loai dd an
mon CX (thay thé 150 20340)

Combined Weathering and Corrosion Test Methods



#.43 R % B 3 A A5

y 1ISO 12944-6

" Phu luc B Th&* nghiém 130 hda theo chu ky

PROCHEM PACIFIC

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

Rlra sach cac

Lap lai trong 72 gio : 72 gio lién tuc N s .
. tam va cho vao
4 hours UVA-340, 0.83 W/m?2/nm at salt fog at 35°C v as o
ngan da tu lanh
340 nm, 60°C .\
trong 24 gio

4 hours dark condensation, 50°C

[

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
QLAB



13 IRk B B ¥ H A%

@

Thu’ nghiém thoi tiét hay an mon cai nao tot nhat?

+ Trén thyc té, tat ca déu thé hién moi
trong quan tot voi cac nghién ctru thwe
dia

* Mirc d6 nghiém trong cua bai test twong tw
nhau ¢ thdi lwong bang nhau

Combined Weathering and Corrosion Test Methods
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e Cac nghién clru gan day

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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J§ Nghién ctru twroong quan (Akzo Nobel)
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PROCHEM PACIFIC

Akzo Nobel Study
Corrosion Creep of Zinc-Rich Primed Systems

= System 1 Ba hé thong hoat dong
= System 2 tuwong ty nhu swong
W System 3 muoi lién tuc
4032 hrs
0 1 2 3 4 5 6

Corrosion Creep (mm)

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
QLAB
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) Swong muoi so véi Phoi nhiém ngoai
4 tré¥i ven bién

PROCHEM PACIFIC

Akzo Nobel Study
Corrosion Creep of Zinc-Rich Primed Systems

X

_SCOTLAND. «. 3
i e

Blyth, UK
3 years

M System 1
[ ]
Salt Fog System 2
4032 hrs m System 3
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Corrosion Creep (mm)

Combined Weathering and Corrosion Test Methods We make testing simple. ]
QLAB
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J§ Chu ky phong héa / an mon két

f
PKOCH‘E:ACIFIC h q p

Akzo Nobel Study
Corrosion Creep of Zinc-Rich Primed Systems

H System 1
ASTM D5894 s
I B System 2
I M System 3
NACE TM0304/0404 I
-

ISO 12944-9/20340

Blyth, UK
3 years

Salt Fog
4032 hrs

o
e
W]

3 4 5 6 7
Corrosion Creep (mm)

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
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) 1ISO 20340/12944-9 vs NACE TM0304
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25
PROCHEM PACIFIC « 6 months
' 3 th
Acceptable Excluded oy
ISO 20340 | Zn primer | Other | Zn primer Other = E’Qf :1 ogg
Smonthe | <3 mm | 8 mm | >3 mm >8 mm E 15 | ' ‘
ke S1_[s2 | |5‘5‘ ‘ (so ||| [s3 | | S7 | s8] -
- s12 54 | S5 §10 [ S11 = -
= 10 y=1.0x
. I = RZ2=038
Mace ot | Zn primer  Other | Zn primer Other o
3 months l':1,5rr|m 1<3,5 mm 1 >1,5 mm >3.5 mm 2 5
2omm | T\ T TS| ST Tse =]
2,0 mm ! $12 |||[S4 | S5 ’sm s | | 0 - - :
0 5 10 15 20

NACE- 3 months

ISO 20340 / 12944-9 va cac
phuong phdap NACE co mirc do
nghiém trong nhu nhau trén thang
thoi gian

12 Hé thong son phii trén tam thép théi dat / khéng dat
trén 11 trong so 12 hé thong

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

Combined Weathering and Corrosion Test Methods We make testing simple. ]
QLAB
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Ju Moi quan tam vé kha nang tai tao

v

PROCHEM PACIFIC 200 |

18.0 T /\,- 7 . /( A /\,
* Doivdi 2 trong so6 5 hé thong

E 16.0 Laboratories A » ’ h \ h ’
o son, tat ca sau phong tni
=140 . A A A r A7 A »
> nghiém déu dong y vé két qua
=120 A A A
2 dat / khong dat?2 trong so 5 hé
< 10.0 A r . A A 2
. thong co nhiéu ket qua dat /
S 80 Other A ;.
- khong dat trdi nguoc nhau
2 g0+
g
o 40 :
© Zn

20 T II | I '

0.0 -

52 S3 58 59 510

Epoxy Zn 300 Epoxy Zn 400 Epoxy B85 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

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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* Nhirng thach thirc vé kha nang tai tao

Combined Weathering and Corrosion Test Methods



) Nghién ctru dién hinh vé kha ning tai lap —
g Prohesion

PROCHEM PACIFIC

e ASTM G85 Phu luc 5(Prohesion)
« M6t phan cia ASTM D5894, dwoc stra doi
theo tiéu chuan NACE

Combined Weathering and Corrosion Test Methods



#.43 R % B 3 A A5

J ASTM G85 Phu luc 5 (Prohesion)
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Swong muoi 1 gio & nhiét dé “mébi trwrdng xung quanh”
(phong phai la 24 ° C)1 gi&r say kho 35° C
Giai phap: 0.05% NaCl

0.35% (NH4),SO04

oH:5.0-5.4

Combined Weathering and Corrosion Test Methods
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ASTM G85 Phu luc 5(Prohesion)

« Khd nhw thé nao 1a kho?

« Mat bao lau dé dat dworc tinh trang “khd”?
CAac cau tra I&i nam trong phu luc :“Trong
vong % gidy, tat ca dd am nhin thay dwoc sé
dwoc lam khd khdi cac mau vat”

Combined Weathering and Corrosion Test Methods
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) Bao cdao van dé

(4

PROCHEM PACIFIC

Budng ma&i cla
tol khong nghiem
trong nhw budng
cl cua toi

Sau 1000 gio Prohesion, buong
maoi cho két qua it khdc nghiét hon
trong bai kiem tra [6p phu

Q-FOG CCT Q-FOG CRH

Combined Weathering and Corrosion Test Methods We make testing simple. ]
QLAB
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Hai buong

v
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Combined Weathering and Corrosion Test Methods

. | . Q-FOG CCT Cycle:
B / * RH in Q-F0G CCT ‘\\ Step 1: Fog 24°C 1:00
o o " Step 2: Dry 35°C 1:00
. / i — Step 3: Goto Step 1
| Q-FOG CRH Cycle:
£ Step 1: Fog 24°C 1:00
LR Step 2: RH 35°C,25% RH 1:00
o N — Auto transition
N Step 3: Goto Step 1

We make testing simple. ’

QLAB
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) Modified CRH Prohesion Cycle

v

PROCHEM PACIFIC

Modified Prohesion Cycle:

o Step 1: FOG 24°C 1:00
. i ’ Step 2: RH 35°C, 95%RH 0:30
RH in Q-FOG CCT tu df)ng Chuyen

80 / i ‘
RH in Q-FOG CRH !

(modified cycle)

Step 3: RH 35°C, 25% RH 0:30
tw dGng chuyen
Step 4: GotoStep 1

------------------

Chamber RH% and Temp °C
v
o

____________________ s

- R s TR S

W
o
1
\
A
i
]
]
]
'
'
]
]
i
[
1
f
t
f
|
I
f
|
i
Il
]
i
1
Il
]
]
/]
e

10 Fog Step
— Q-FOGCCT ~ Q-FOG CRH
(modified cycle)

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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Q-FOG CCT vs CRH

v

PROCHEM PACIFIC

Q-FOG CCT co s

kha nang tao do R e Veor - FTRL
am don gian ma ‘ -

khéng can
luong khéng khi
va lam kho
bang cdch thoi
khong khi nong

qua buong

o \_t{yniidificatifm_/ A e

Air Pre-Conditioner

Compressed
Air In

L D.I.
/| o Water In

~ .~ Blower
===« |Module/ ,*

sw ol | Mo B =~

Conditioned
Air

Q-FOG CRH c6 voi phun tao am phun swong,
may lam kho khong khi (may lam lanh) va hé
thong tudn hoan véi van diéu tiét dé diéu
chinh luéng khéng khi am va khé

- - 3
-
99)Ai/rﬂeiter '

Combined Weathering and Corrosion Test Methods We make testing simple. ‘
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> Q-FOG CRH tw dong chuyén doi ttr
‘V wo't sang kho

PROCHEM PACIFIC 100

—Temp linear

90 == Temp Auto

80 \\ ==RH linear
== RH Aut

70 \\ uto

N
60 D ———
Temperature e
(°C) 50 ,,i
and RH (%) 40 —

30

20

10

O I I I I I I I 1
0 10 20 30 40 50 60 70 80

Time (min)

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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e Cai thién kha nang tai 1ap cua thir nghiém

v

PROCHEM PACIFIC

e Chidinh RH cla budng va thoi
gian chuyén tiép cta cac chu ky
an mon ) Which technician runs
o Xay dwng hwdng dan xur ly the test?
mau ther dé gidm sw bién doi
(diéu kién phong thi nghiém
trong qua trinh x ly, thoi
gian toi da bén ngoai budng,
cO nén rira sach khéng)

Combined Weathering and Corrosion Test Methods We make testing simple. ] E']
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Questions?

Combined Weathering and Corrosion Test Methods We make testing simple. ]
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