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L&i néi diu

TCVN 12705-6:2019 Phién ban phét hanh lAn thiz hai ndy loai bd va thay thé phién ban thir nhét
(TCVN 8789:2011) do dugc bién soan hoan toan twong dwong ISO 12944-6:2018, Paints and
varnishes - Corrosion protection of steel structures by protective paint systems - Part 6: Laboratory
performance test methods (Son va vecni - Bdo vé chdng &n mon két ciu thép bdng céc hé son phl -
Phan 6: C4c phwong phép thir trong phong thi nghiém).

TCVN 12705-6:2019 do Trudng Pai hoc Céng nghé Giao théng Van tai bién soan, B$ Giao théng
Van tai 8 nghj, Téng Cuc Tiéu chuin Do luwdng Chat lwgng thdm dinh, Bd Khoa hoc va Céng nghé
coéng bé.

ISO (Td chire tiéu chudn quéc té) 12 lién dodn toan ciu cic co quan chil quan tiéu chuin quéc gia
(chti thé thanh vién ISO). Hoat dgng x4y ding tiéu chuiin théng thudng dugc tién hanh théng qua
céc uy ban k§ thuat 1SO. M&i chli thé thanh vién, khi quan tam dén ddi twong do uy ban ky thuét xac
lap, ddu duec quyén cb dai dién trong uy ban d6. Céc té chire quéc té, t& chirc chinh phd hodc phi
chinh phi, c6 quan hé véi ISO, ciing tham gia vao cong viéc. ISO hop tac chit ché véi Uy ban K§
thuat dién quéc té (IEC) & tAt ca cac vAn dé lién quan dén tiéu chudn ho trong k§ thuét dién.

Quy trinh dwec sl dung dé xay ding tai liéu ndy va nhimg van @& dinh huedng cho cong tac tiép tuc
bdo dwdng dugc md ta trong Chi thi clia ISONEC, phin 1, Dic biét, nhimg tiéu chi phé duyét khac
nhau cAn thiét cho cac tai lidu ISO khac nhau phéi dwec ghi nhan. Tai liéu ndy dwgc soan thdo phu
hgp véi cdc quy tic theo Chi thj clia ISO/NEC, phdn 2 (xem www.iso.org/directives).

CAn chu y vé khd ndng mdt vai thanh phan cla tai liéu ndy c6 thé 1a déi teong cla quyén s& hdu
sang ché. ISO khéng chju trach nhiém d6i véi viéc nhan dién bét ky phin ndo hay toan bd quyén s&
hiru séng ché. Céc chi tiét clia bat ky quyén s& hiru sang ché nio dwgc nhan dién trong qua trinh
xay dyng tai lidu s& dwgc ghi nhan trong L&i gidi thigu hodiciva trong danh myc cdng bb sang ché
ctia ISO (xem www.iso.ora/patents).

Bt ky t&n thwong mai ndo dwgc st dung trong tai liéu ndy déu 14 thong tin dwgc d& cap nhim tao
thuén l¢i cho ngwdi sir dung va khéng ham y chirng nhan dam bao.

D4 dién giai v& ban chit ty nguyén clia céc tiéu chuln, ¥ nghfa thuit nglr va cau déc thi clia ISO lién
quan dén viéc danh gia phi hep, clng nhur thdng tin vé& sy tuan thl clia ISO dbi véi nhiing nguyén
téc clia T4 chirc Thwong mai Thé gi¢i (WTO) néu trong Nhivng rdo can ki thuat dén thvong mai
(TBT) xin xem: www.iso.org/iso/foreword.htmi.

Tai liéu ndy do Uy ban Ky thuat ISO/TC 35, Son va vecni, Tidu ban SC 14, Hé son bdo vé cho céc
két cdu thép, xay dyng.
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Phién ban phét hanh an thr ba nay loai bd va thay thé phién ban thir hai (ISO 12944-6:2007) do
dugc higu chinh vé& mat ky thuat.

Nhirng thay ddi chinh so v&i phién ban trwéc bao gdm:

a)
b)
c)
d)
e)
f)
a)

cap nhét tai ligu vién din;

chinh stra céc thuit nglr va dinh nghia;

Muc 4.2 “Cé4c thir nghiém tinh nang bd sung” dwgc hiéu chinh va Chi thich dugc loai bd;

Muyc 5.1 “TAm thi" dwoc chinh stra;

Muyc 5.4. “Hé son” dugc hiéu chinh va bd sung yéu ciu vé chidu day mang cye dai;

Myc 5.6. “Quy trinh va thoi gian thlr nghiém” dwgc hiéu chinh bao gdm Bang 1 stra ddi;

Bang 1 “Quy trinh thir nghiém cac hé son phu trén thép carbon, thép ma kém nhing néng holc
thép ¢4 I&p kim loai phun pht nhiét" a3 dugc tach thanh hai bang, trong d6 mét bang gém phan
loai hoat tinh 3n mén mdi tredrng C1 dén C5 va mdt bang gdm phan loai tinh trang ngam ngap
Im1 dén Im3;

Bang 2 trudre day dugc loai bo;

Bang 3 méi “Dénh gia trude khi 3o hoa nhén tao”™ dugc dua vao Myc 6.1;

Bang 4 m¢i “Danh gia sau khi 130 hoa nhan tao v&i mét quang thdi gian xac djnh”™ duwgc dwa vao
Muc 6.3;

Trong Didu 7 “Béo céo th(r nghiém® duwec bd sung mdt sé diém: ‘tai ligu anh [...], chidu day I&p
kém [...]" va ‘chidu day |6p kim loai phun pht nhiét [...]";

Phy Iyc A duge hiéu chinh va bd sung Hinh A.1 va A.2;

Phy lyc B (quy dinh) “Thir nghiém |30 hoa chu ky" duoc bd sung;

Phuy lyc B trdc day bj loai bd;

Toan van ban dwoc bién tap lai.

Danh myc toan bd céac phan clia ISO 12944 ¢ thé tim trén website clia 1SO.
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L&i gidi thigu

Thép trAn bj 3n mon khi tiép xc véi mdi tredmg khi quyén, nwére va dat co thé gay ra sy hu hai. Do
d6, a& loai bd hu hai do 3n mon, thdng thwdng két cau thép dugc bao vé dé chdng lai nhing tac
déng &n mén trong suét thei gian stz dung theo yéu ciu.

C6 nhidu bién phap d& bdo vé két chu thép chbng lai &n mon. ISO 12944 (toan b cac phan) dé cap
dén viéc bdo v& nher c4c hé son pha va dién gidi trong nhirng phdn khéc nhau cla tiéu chudn toan bd
nhimg d3c trung quan trong dé dat dugc mirc d6 bdo vé thod dang. Cé thé ap dung nhing bién
phap bd sung khac nhung ddi héi sy thod thuén gitra cac bén lién quan.

Pa dat durgc viéc bao vé chbng an mén két cAu thép mét cach hiéu qua, chii s& hiru cic két ciu ds,
nhirng ngudi xay dung ké hoach, cac cdng ty thie hién thi cdng viéc chéng &n mdn, céc thanh vién
kiém dinh I6p son phii va nha san xuét vt lidu son pht cAn phai cé trong tAm tay nhng théng tin
cép nhét stc tich vé& bao vé chéng &n mén nhe cac hé son phi. Diéu cé ¥ nghia séng con I nhitng
théng tin d6 cang hoan chinh cang tét, d& hidu va khdng map mé& nhim loai bd nhirng khé khin va
hiéu 1Am gilra cac bén lién quan dén viéc thiec hanh cdng viéc bao vé chéng &n mén.

ISO 12944 (toan b céc phan) c6 myc dich cung cAp nhing théng tin dudi dang nhitng hwdng din.
Tai liéu dwee soan thdo phii hep cho nhing nguwéi cé trinh dd k§ thuat nhat dinh. Tai liéu cling ham y
thira nhén rdng nhiing ngudi sir dyng ISO 12944 (toan bd cac phan) @4 lam quen véi nhiing tiéu
chudn quéc té khac duwoc vién din, d3c biét véi nhirng tiéu chudn lién quan dén viéc chudn bj bé
mat.

ISO 12844 (toan bd cac phan) khéng d& cap dén nhimg van & thudc pham vi tai chinh va hop déng,
diém Iwu ¥ ndy duoc dua ra trong thire té do sy lién can déng k& cla viéc bio vé chéng 3n mon
khéng phti hep, khéng tuan thi cdc yéu cAu va khuyén cdo néu trong ISO 12944 (toan bd cac phin)
c6 thé gay nén nhitng hau qua tai chinh nghiém trong.

ISO 12944-1 x4c dinh tng thé pham vi 4p dyng clia ISO 12944. T4j liéu d6 cung cp nhimg thuat
ng(r va dinh nghia co ban va 1 gi¢i thidu dai cwong cho nhimg phan khac clia ISO 12844, Ngoai ra,
tai liéu cting 8 cap d&n nhimg hudng din so lwoc vé sire khoé, an toan va bao vé mdi trwdng,
nhng quy téc ap dung ISO 12944 (toan bd cac phan) vao dy 4n da dinh.

Tai liéu ISO 12944-6 ndy cung cip nhirng phwrong thire danh gid cac hé son phu thdng qua céc thir
nghiém trong phong thi nghiém nhdm myc dich lya chon hé son phil phii hgp nhét.

Thir nghiém |30 hoa chu ky theo Phy luc B duoc gidi thiéu trong tai liéu ndy. Hién tai, né duoc ap
dung cho diéu kién C5 VH/H va C4 VH. Trong trrdmg hop C5 H va C4 VH, ché d6 thir nghiém sé bao
gdm phun mi mubi va thir nghiém ngung ty vin con co thé ap dyung nhr mdt phwrong an thay thé
cho thir nghiém I&0 hoa chu ky. Trong twong lai, di kién loai bd thir nghiém phun mis mudi va thie
nghiém ngung ty nhue mét phurong 4n thay thé cho didu ku;n C5HvaC4VH
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Son va vecni — Bdo vé chéng dn mon két ciu thép bing cac hé
son phi - Phdn 6: Cac phwong phap thir trong phéong thi nghiém

Corrosion protection of steel structure by protective paint systems — Part 6: Laboratory

performance test methods

1 Pham vi ap dyng

Tiéu chudn ndy quy dinh phwong phap thir nghiém trong phong thi nghiém va didu kién thtr nghiém
@& danh gia hé son & bao vé chdng dn mon cho két ciu thép carbon.

Céc két qua dy liéu clia thir nghiém sé duoc coi 13 mét sy tr gilp trong viéc Iva chon cdc hé son
phii hg'p va khdng phai I thong tin chinh xac d& xac dinh o bén,

Tiéu chudin ndy bao gdm céc hé son bdo vé dugc thiét ké a8 (ng dung cho thép chwa son phi, thép
ma kém nhiing néng theo ISO 1461 va b& mat thép cé I&p phil kim loai phun nhiét theo ISO 2063-1
va ISO 2063-2.

Tiéu chuln nay khéng 4p dung cho cc hé son bao vé cho thép ma dién hoiic thép da son.

Céac mdi trrdng cho c4c¢ loai &n mon tir C2 dén C5 va Im1 dén Im3 dugc xac dinh trong ISO 12944-2
dwoc xem xét trong tiéu chuan nay

2 Tai liéu vién din

Céc tai liéu vién din sau day 14 cAn thiét d& ap dung tiéu chun nay. Doi véi cac 1ai lidu vién din ghi
nam cdng bd thi dp dyng ban dugre néu. BEi véi cac tai ligu vién dan khdng ghi ndm cdng bé thi
ap dung phién ban m&i nhét, bao gdm ca cac stra ddi, bd sung (néu cé).

TCVN 2090:2015 (ISO 15528:2013), Son, vecni va nguyén liéu cho son vé vecni - Ly méu

TCVN 2097:2015 (ISO 2409:2013), Son - Phép thir cét 4.

TCVN 5669:2013 (ISO 1513:2010), Son va vecni — Kiém tra va chudn bj miu the.

TCVN 5670:2007 (ISO 1514:2004), Son va vecni— T4m chudn dé thez.

TCVN 5668-1992 (ISO 3270: 1884), Son vecni va nguyén liéu ctia ching - Nhiét d6 va dg 4m dé didu
hoa va ther nghiém.

TCVN 8792:2011, Son va Iép phil bdo vé kim loai - Phuong phép thir mo mudi,
TCVN 9760:2013 (ISO 2808:2007), Son va vecni — Phuong phdp khéng pha huy- Xac dinh 4§ day
mang.
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TCVN 10517-1:2014 (ISO 2812-1:2007), Son va vecni — Xé4c dinh d§ bén v&i chét I6ng — Phén 1.
Ngéam trong chét Iong khdng phai 14 nube.

TCVN 10517-2:2014 (ISO 2812-2:2007), Son va vecni — X4c dinh d bén v6i chét 1ong — Phén 2:
Phuong phép ngdm nuwéc.

TCVN 11608-3:2016 (ISO 16474-3:2013), Son va vecni - Phuong phép phoi nhiém véi nguén séng
phdng thir nghiém - Phan 3: Dén huynh quang tir ngoai.

TCVN 12055-2:2017 (ISO 4628-2:2016), Son va vecni - Dénh gié s suy bién cia I6p ph - Ky higu
s6 Iugmg, kich c& ciia khuyét tét va mirc bién déi ddng nhét vé ngogi quan - Phan 2: Dénh gia murc df
phéng rop (Paints and vamishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance — Part 2: Assessment of
degree of blistering).

TCVN 12055-3:2017 (ISO 4628-3:2016), Son va vecni - Danh gi4 sy suy bién cta I6p phii - Ky hiéu
sb Iwgng, kich c& clia khuyét tat va mire bién dbi ddng nhét vé ngoai quan - Phan 3: Banh gid mirc A6
gi (Paints and vamishes — Evaluation of degradation of coatings — Designation of quantity and size
of defects, and of intensity of uniform changes in appearance — Part 3: Assessment of degree of
rusting).

TCVN 12055-4:2017 (ISO 4628-4:2016), Son va vecni - Dénh gi& sy suy bién ctia I6p phd - Ky hiéu
s8 Irgng, kich c& ciia khuyét tat va mire bién d8i @bng nhét vé ngoai quan - Phén 4: Dénh gid mirc d
nut v& (Paints and vamishes — Evaluation of degradation of coatings — Designation of quantity and
size of defects, and of intensity of uniform changes in appearance — Part 4: Assessment of degree of
cracking).

TCVN 12055-5:2017 (ISO 4628-5:2016), Son va vecni - Dénh gié sur suy bién cda I6p phi - Ky hiéu
s6 lwgng, kich c& cia khuyét tat va mirc bién ddi ddng nhét vé ngoai quan - Phén 5: Danh gid muirc
@6 bong tréc (Paints and vamishes — Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance — Part 5: Assessment
of degree of flaking).

ISO 4624:2016, Paint and varnishes — Pull-off test for adhesion (Son va vecni— Thi nghiém strc bam
dinh béng kéo bong).

ISO 4628-8:2012, Paints and varnishes - Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance -- Part 8: Assessment
of degree of delamination and corrosion around a scribe or other artificial defect (Son va vecni - Danh
gié sy xubng cép clia Iép phi - X4c dinh sé lrong va kich thude cla khuyét tat, vé mic do thay dbi
sy ddng nhét vé ngoai quan — Phén 8: Danh gid mic d§ phén hly va &n modn xung quanh vét cét
hodc khuyét tat nhan tao khéc).

ISO 1461:2009, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications and
test methods (L6p phii ma kém nhing néng ché tao tir céc sdn phdm sét thép - Thong s8 ky thuét va
phuong phép thi)
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ISO 2063:2005(all parts), Thermal spraying - Zinc, aluminium and their alloys (Phun nhiét - Kém,
nhém va hop kim ctia ching).

ISO 2063-1:2017, Thermal spraying — Zinc, aluminium and their alloys — Part 1: Design considerations and
qualtyrequirements for cormosion protection systems (Phun nhiét - Kém, nhém va hop kim cia ching - Phén 1:
C4n nhéc thiét ké va yéu cAu chét kiomg cho céc hé thdng chdng &n mon).

ISO 2063-2:2017, Thermal spraying — Zinc, aluminium and their alloys — Part 2 Executionof cormosion protection
systems (Phun nhit - K&m, nhom va hop kim ctia chiing - Phén 2: Thi cdng hé théng chdng dn man.)

ISO 4624:2016, Paint and vamishes - Pull-off test for adhesion (Son vé vecni— Thir nghiém sdc bém
dinh béng kéo nhd).

ISO 6270-1:2017, Paint and vamishes — Determination of resistance to humidity. Part 1:
Condensation (single-sided exposure). Son va vecni - X4c dinh d bén dbi véi 4m. Phén 1: Ngung ty
(phoi mau timg mat).

ISO 7384:1986, Corrosion tests in artificial atmospheres — General requirements (Thir nghiém &n
moén trong khi quyén nhén tao — Nhimg yéu céu chung).

ISO 8501-1:2007, Preparation of steel substrates before application of paints and related products —
Visual assessment of surface cleanliness - Part 1. Rust grades and preparation grades of uncoated
steel substrates and of steel substrates after overall removal of previous coatings (Chuén bj mét nén
bang thép tnsbc khi p dung son va céc sén phdm lién quan - Dédnh gia tnue quan cla sy sach bé
mét = Phén 1: Mie d9 gi va mie 8 chudn bj mét nén thép trén va mét nén thép sau khi tdy hoan
toan I6p phil trwée do).

I1SO 8503 -1:2012, Preparation of steel substrates before application of paints and related products --
Surface roughness characteristics of blast-cleaned steel substrates ~ Part 1. Specifications and
definitions for ISO surface profile comparators for the assessment of abrasive blast-cleaned surfaces
(Chuén bj mét nén blng thép trréc khi 4p dung son va céc sén pham lién quan - Céc déc trumg
nhém bé mat ctia mat nén béng thép dugrc 1am sach bang thdi hoi - Phan 1: Yéu céu ky thuét va xac
dinh phuong phép so sénh bién dang bé mét dé danh gia céc bé mét thdi hoi c6 chat mai mon)

ISO 8503-2:2012, Preparation of steel substrates before application of paints and related products -
Surface roughness characteristics of blast-cleaned steel substrates — Part 2: Method for the grading
of surface profile of abrasive blast-cleaned steel — Comparator procedure (Chudn bj mét nén bang
thép trube khi &p dung son va céc san phdm lién quan — C4c ddc tnmg xu xi b mat cda mét nén
béng thép dugc Iam sach bdng thdi hoi - Phén 2: Phuong phép phén loai bién dang bé mét thép
dugrc lam sach bdng phuong phép thdi hoi ¢6 chét mai mén — Quy trinh so sanh).

ISO 9227:2017, Corrosion tests in artificial atmospheres — Salt spray tests (Thir nghiém &n mon trong khi
quyén nhén tao - Thiz nghiém ma mudj).

ISO 12944-1:2017, Paint and vamishes — Corrasion protection of steel structures by protective paint
systems - Part 1, General introduction (Som v vecni — Bdo vé chdng &n mon két céu thép bang céc
hé son phti ~ Phén 1: Gidi thiéu chung).
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ISO 12844-2:2017, Paint and vamishes — Corrosion protection of steel structures by protective paint
systems — Part 2: Classification of environments (Son va vecni - Bdo vé chéng &n mon két céu thép
bdng cac hé son pht - Phén 2: Phén loai mdi tnrong).

ISO 12944-4:2017, Paints and vamishes - Comrosion protection of steel structures by protective paint
systems - Part 4: Types of surface and surface preparation (Son va vecni — Béo vé chdng &n mon két
c4u thép béng céc hé son phi - Phén 4: Céc dang bé mét va chuén bj bé mt).

ISO 12944-5:2018 (TCVN 8789-5: 20...), Paints and vamishes - Comosion protection of steel
structures by protective paint systems - Part 5: Protective paint systems (Son va vecni — Bédo vé
chéng &n mon két cdu thép bang céc hé son phii - Phén 5: Céc hé son béo vé).

ISO 12944-9:2018, Paints and vamishes - Corrosion protection of steel structures by protective paint
systems - Part 9: Protective pairt systems and laboratory performance test methods for offshore and related
structures (Son va vécni — Bdo vé chdng &n mon két cdu thép bang céc hé son phd - Phan 9: H§ son
bdo cho céc cong trinh ngodi khoi va céc céng lrinh lién quan vé va phuong phép ther nghiém céc
tinh néng ky thuét trong phong thi nghiém);

1ISO 19840:2012, Paints and vamishes - Corrosion protection of steel structures by protective paint
systems — Measurement of, and acceptance criteria for, the thickness of dry films on rough surfaces
(Son va vecni — Béo vé chéng &n mon két cdu thép bang céc hé son phi - Po dac va tiéu chi chap
nhén dp ddy mang som kho trén bé mét nham).

3 Thuét ng(r va dinh nghia

Trong tiéu chuln nay sl dung cic thuat ng, dinh nghla néu ra tai ISO 12944-1:2017, cu thé nhur
sau:

31

Thir nghiém gia téc/ldo héa nhén tao (artificial ageing)

Bugoc thiét 1ap dé tang téc @6 150 héa ctia hé son phu bao vé, tirc 1a 1am gidm hiéu qua bdo vé chéng
&n mon nhanh hon so véi thr nghiém ty nhién.

4 Quy dinh chung
4.1 Quan hé giira thir nghiém gia tbc/ldo héa nhan tao va thir nghiém tw nhién

Liwra chon hé son cho mét trwdng hep cu thé, tét nhit nén dya trén kinh nghiém da si dung trong
cac [An twong tv. Ly do 14, do bén cla hé son phy thudc vao nhidu yéu to bén ngodi nhu mdi
trudmg, thiét ké so Iop son, chuan bj bé mat, cac phwong phép thi céng va lam kha.

D9 bén, tAt nhién cling lién quan dén cac dic tinh héa hoc va vat ly clia hé son, nhw loai chat két
dinh va chidu day mang son khé. Nhimg déc tinh ndy co thé dwec danh gid bang cac thir nghiém gia
téc/lao hoa nhan tao (arificial ageing tests). Mdi quan tam chinh 1a dd bén nuwéc hodc am va mi
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mudi, phan anh d6 bam dinh trong moi trudng &m wét va cac tinh chat che chin. Céc th(r nghiém gia
téc/l&o héa nhan tao va thdv gian quy dinh sau day &3 duoc Ia chon d& dam bao, véi xac subt cao,
hé son thire s c6 nhirg d%c tinh can thiét cho dd bén theo yéu cAu véi myc dich si dung.

Tuy nhién, két qué thir nghiém gia técio héa nhan tao cin duoc st dung than trong. Phai hidu ring,
thir nghiém gia técldo héa nhan tao sé khéng nhét thiét cé téc dung twong tw nhir phoi miu ty
nhién. C6 nhiéu yéu té dnh hudng ¢én qud trinh pha hily va trong phong thi nghiém khong thé gia téc
tat ca chung theo céch thich hop. Do @6, khé cé thé xép hang tin cdy c4c hé son cb thanh phin rét
khac nhau tir céc thi nghiém gia téc 130 héa nhan tao trong phong thi nghiém. Pidu nay c6 thé din
dén, d6i khi cac hé son bao vé cb hiéu qua bj loai vi ching khéng thé viegt qua dugc cac thir nghiém
ndy. D& nghj céc thr nghiém phoi mau ty nhién luén dugc thye hién dé vé 14u dai, cac bit cap nhu
trén co thé duoc gidi quyét.

4.2 Yéu cdu déi vol thir nghiém tinh ndng bd sung
Céc thir nghiém bd sung duwgc khuyén nghj néu:

a) C&n thém thdng tin vé tinh ndng chéng &n mon;

b) Cé yéu cAu v& d§ bdn héa chét .

c) C6 yéu chu vé dd bén co hoc.

d) Cé bdo vé ca tht .

Céc phuong phép thir nghiém bd sung cé thé dugc thda thuan gitra céc bén lién quan.

§ Phwong phap thir trong phong thi nghiém

5.1 T4m mau thi nghiém
5.1.1 Thép carbon

Céc tdm mAu thi nghiém phai dwgc ché tao tir cling mét loai thép nhw st dyng trong thye té (ngoai
trle c6 su thda thudn khdc). Kich thude téi thidu clia tAm miu 12 150 mm x 75 mm. Chidu day tAm
miu tuy thudc vao thi nghiém, nhung it nhat cling phai bang 3 mm. Néu khéng cé thda thuan khac,
b& m3t tAm miu phai dugc 1am sach bang phuong phép thdi khdng khi nén sao cha dat dugc
cdp 40 chudin bj bd mat Sa 2% nhw trong ISO 8501-1. B8 nham (profile) clia bd mét phai twong
(png voi mikc “trung binh (G)" nhw djnh nghia trong ISO 8503-1. Didu nay cb thé kiém tra bdng céch
so sénh véi mau chudn theo I1SO 8503-2. TAm mdu khéng dugc cong vénh, V& moi phuong dién,
tdm mAu thi nghiém phai tun thi theo 1SO 7384,

5.1.2 Thép ma kém nhing néng

Tam mAu thi nghiém phéi dwoc Iam bang loai thép ma kém nhing néng kém theo ISO 1461 (ngoai
trlr cé sy thda thudn khac). Kich thuée va chidu day phai twong ty nhu @8i véi m3u thir nén thép
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carbon. Viéc chudn bj b& mat phai theo thda thuan gilra cic bén lién quan. C4c phurong phéap chuin
bi b& miit phil hop dugc néu trong ISO 12944-4 va trong ISO 12944-5:2018, Phy lyc B. Chidu day
|&p phti kém cAn durge xac djnh va ghi nhan trong bién ban thir nghiém.

5.1.3 Lép kim loai phun phi nhidt

T4m méu thi nghiém phai dwoc ché tao tir thép c6 I&p kim loai phun phl nhiét theo 1SO 2063-1 va
ISO 2063-2 (ngoai trir ¢6 sy théa thuan khac). Kich thudc va chidu day phai twong ty nhu ddi véi
méau thir nén thép carbon. Viéc chuln bj bd mat phéi theo théa thuén gilra céc bén lién quan. Cic
phirong phap chudn bj b& mat phii hep dugc néu trong ISO 12944-4 va ISO 12944-5:2018, Phy luc
B. Théng thudng khéng cin thiét phai chudn bj thém bé mét ddi véi Ip kim loai phun phil nhiét.
Chidu day I&p kim loai phun phi nhiét cAn dwec xac dinh va ghi nhan trong bién ban thir nghiém.

5.2 Liy miu son

L&y mAu dai dién clia san phadm son thir nghiém (hodc clia tirng sdn phdm, trong trrdng hop hé son
cb nhigu I6p phii) theo TCVN 2090 (ISO 15528). Viéc kiém tra va chuén bj tirng mau @& thir nghiém
theo TCVN 5669 (ISO 1513).

5.3 Sé lwong miu
C4n phai chuln bj ba tAm mau cho méi thir nghiém (ngoai trir ¢6 sir thoa thuan khéc).
54 H§son

Nén thi cdng son tm mau béng phwong phap phun. Son phéi thi cong theo cac yéu clu ki thuét clia
nha s3n xu&t son, M3i 16p phli phai ddng &y v& chidu day va bd m3t ngoai, khéng bj co, cang, 16m,
rd, nhan, b& mit bong khdng d&u, bam bui, phun qua khd hay bj bong tréc. Phurong phap va quy trinh
kiém tra chidu day mang kha trén b& mat nham (t4m thép lam sach bing thdi hoi va 16p kim loai phun
phil nhiét) cAn tuan thd ISO 19840, cdn dbi véi bé mat ma kém nhing néng can tuén thd TCVN 8760
(1SO 2808), néu khdng cb thod thuan khéc gilra cac bén quan tam. Phai 4p dung tiéu chi chdp nhan
theo ISO 19840, néu khdng cé thod thudin khéc.

Chiéu ddy cyrc dai ctia mdi I6p trén tirng tdm cAn phai la:
— Nhd hon 1,5 x chidu ddy mang khd danh dinh (NDFT) néu NDFT < 60 um;
~ Nhé hon 1,25 x chidu day mang khd danh dinh (NDFT) néu NDFT > 60 pm.

Néu khdng c6 thod thuan khéc, cin bdo dwéng cac tdm miu d4 son phi trong didu kién khi hau
chun theo ISO 3270 & (23 + 2) °C va (55 + 5) % trong hai tudin truée khi thir nghiém.

C4n c6 sy bdo vé thich hgp cho céc vién canh va mit lung tdm mau thi nghiém.,

Phy fuc A x4c dinh quy trinh can tudn tha khi tao dwdng rach @& the nghiém theo ISO 9227 va
Phu lyc B x4c dinh quy trinh cin tuan tht @& thic hién thir nghiém 140 hod theo chu ky/ gia téc thoi
tiét,
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M4t hé son duge xac dinh d3 4p dung thanh ¢ong nhidu ndm ngoai hién trrang va tinh ndng clia né
da ghi nhan bdng thir nghiém trong phéng thi nghiém dugc khuyén cdo st dung lam hé son déi
chimg. Hé son ndy phéi cang twong tw vé thanh phdn va/hodc chiing loai son géc, vé chidu day véi
hé son dang durgc thir nghiém cang tét. Vi dy vé cac hé son phii hep dwgc dura ra & Didu 6.

5.6. Thir nghiém va th&i gian thir nghiém

Quy trinh va théi gian thir nghidém dwoc quy dinh trong Bang 1 (86i véi méi tredmg &n mdn khi quyén)
va Béng 2 (ddi véi méi trrdng 3n mon clia nuwére va d4t).

Céc thr nghiém theo Bang 2 phéi duge thye hién véi cac loai tAm miu thir riéng biét.

Trong trwémg hop théi gian thir nghiém cla ca hai ché @) thir nghiém dugc xéc dinh thl mét trong
hai ché d8 c6 thé dugc s dung.

Bang 1- Quy trinh thir nghiém hé son trén thép cacbon, thép ma kém nhiing néng hodic thép
¢4 1&p kim logi phun phi nhidt d6i vél mdl trwdmng dn man khi quy&n

n:_:ﬂ ::o R Ché a6 thir nghi¢m 1 c::h‘i’;mﬁ‘z"
quy dinh | TUOIthe TISO28122 | 1SO62701 | 1509227 Phy lycB
trong ISO ‘:‘;&‘f_? (Ngamtrong | (Ngungty | (Phunmudi | (Thtr nghiém ldo
12944-2 nuéc) nwéc) trung tinh) héa theo chu ky)
h h h h
Thap - 48 - .
Trung binh - 48 - .
c2
Cao - 120 - x
R4t cao 240 480 =
Thip - 48 120 -
Trung binh - 120 240 -
G2 Cao - 240 480 ™
Rét cao 480 720 -
Thép - 120 240 -
c4 Trung binh - 240 480 -
Cao - 480 720 -
Rét cao 720 1440 1680
Thép - 240 480 .
cs Trung binh - 480 720 -
Cao - 720 1440 1680
R4t cao - - 2688
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Bang 2 - Quy trinh thir nghiém hé son trén thép cacbon, thép ma kém nhing néng hodc thép
c6 I&p kim logi phun phi nhiét @i véi méi trwdng dn mén clia nwére va dét

A ISO 2812-2 ISO 6270-1* ISO 9227*
trwedrng dn Po bén (Ngam trong nwéc) | (Ngwng ty nwére) {Phun mudi trung tinh)
mon h h h
m1 Cao 3000 1400 -
Rét cao 4 000 2 160 -
Cao 3000 - 1400
Im2
Rat cao 4000 - 2 160
Cao 3000 - 1400
Im3
R4t cao 4 000 - 2160
2Chi ¢ lién quan néu hé son duge ngam/ chén mdt phan hodc tam thoi.

Thei gian ngirng thir nghiém gién doan khéng dwoc phép qué 72 h va tdng thdi gian gian doan
khéng vurgt qua 10% tdng thdi gian thir nghiém. Téng théi gian gian doan thir nghiém sé& khéng dugrc
coi 1a mét phdn clia théi gian thir nghiém d thyc hién.

Céc hé son dwgc thir nghiém theo C5 cling phii hp véi cac mbi trrdng &n mdn va dd bén thip hom.

Dé danh gia c4c hé son phu hep véi céc mirc 8 &n mdn khac nhau khi ngam trong nwéc va chdn
trong @4t nhw dwoc dinh nghta trong ISO 12944-2, Bang 2, sir dung céc vat liéu sau:

Péi voi Im1: Nwée quy dinh trong ISO 2812-2, Cac tAm khdng c6 dudmg rach phéi dwge ngdm mot
phan trong méi trréng thir nghiém syc khi.

Bdi véi Im2 va Im3: Dung dich natri clorua 5% (khéi lweng) trong nuwéc (thay vi nwérc), Cac tim
khéng c6 dwdng rach phai dwgc ngdm mét phdn trong méi trudng thir nghiém.

Néu két cAu Im3 dwgc bdo vé ca-tét thi khuyén céo thyrc hién thém thir nghiém boc tach ca-tét.

6 Danh gia hé son

6.1. Quy dinh chung

Céc d4nh gia cin thire hién duge dwa ra trong Bang 3 va Bang 4.

Danh gia cac tam miu ngdm mot phan sé dugc thyre hién trén khu vire ngam va khu viee 19 khi.
Hai trong ba tm th(* nghiém phai tuén thii cic yéu ciu quy dinh trong Didu 6.2 va Didu 6.3

6.2 Danh gia trwére khi thir nghiém gia tbc nhin tao

Thye hién danh gia trurde khi thir nghiém gia téc theo céc chi tigéu néu trong Bang 3.

Lap lai cac thir nghiém kéo bong trong treding hop lwgng Ién hong do keo dan hoic do Iép kim loai
phun phii nhiét, néu céc yéu ciu qui dinh khdng dwoc d4p tng.
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Bang 3 - Danh gia trvdc khi thir nghiém

Phwong phép Yéu cdu Pidu kién
danh gia )
TCVN 2097 (ISO Do 0dén2 Chi thir nghiém khi d¢ ddy mang son khd cla
2409), Phuong hé son nhé hon hodc bang 250 pm (gia trj do
phdp cat & (cross- kh8ng hiéu chinh, hiéu chuin trén bé mét nhin)
cut)

ISO 4624, Phuong

phép kéo bong (pull-
of) AhodcB

Gia trj lyc kéo bong téi
thidu 12 2,5 MPa cho mdi
phép do.

Tuwong rng 0% dién tich
bi héng két dinh gitra
thép/ithép phl kim loai
véi Iép phu thir nht (trir
khi céc gié trj kéo bong it
nhét 1a 5 MPa)

Yéu cdu lyc kéo bong phai dwec kiém soat va
tuyén tinh nhi md ta trong ISO 4624, vi dy:
bdng cach sir dung thiét bj thir nghiém thly Iwe
tw dong.

Khéng dwoc phép kiém tra do bam dinh bing
phwong phap ép ddy (Push-off).

Pam bdo cit xung quanh véng trdn clia dé
(dolly) dén Iép thép cacbon.

[t nh4t ba dé (dolly) trén méi tim thir duoc kéo
bong.

6.3 Danh gi4 sau khi thir nghiém gia téc nhén tao trong th&i gian quy dinh

Pénh gia sau khi thir nghiém gia téc trong théi gian quy dinh duwrgc dwa ra trong Bang 4.

Bang 4 — Danh gia sau khi thir nghiém

Phwong phdp danh gid | Yéucdu | Thoigian danh gi4 Didu kién/Ghi chu
TCVN 12055-2 (ISO 0 (S0) Tire thi
4628-2), Panh gid do

phéng rép

TCVN 12055-3 (ISO Ri O Tirc thi
4628-3),

Panh gia 4§ gl

TCVN 120554 (ISO 0 (S0) Tére thi
4628-4), Panh gia 4%

ran nit

TCVN 120555 (ISO 0 (S0) Tie thi
4628-5), Banh gia d§

bong trdc
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A..2. An mon & dudng
rach sau khi thr mu
mudi

Gié trj trung
binh,

Lén nhétla 1,5
mm bj &n mdn
tir dwémg rach

Cang sém cang tét,
nhwng trong véng
8 h sau khi két thic
th nghiém

Bét ky hé son chéng #n mén
ndo s dyng dé bdo vé nén
thép, do d6 3n mon & vét rach
chi 1a sir 3n mon cla thép. Lop
ma kém nhing néng hodc lop
kim loai phun pht nhiét duwgc
coi 1a mdt phan clia hé bdo vé
chéng dn mén, khong phai la
mdt phén ca tAm nén.

Viéc d4nh gia mirc d§ an mon
xung quanh dwéng rach dugc
thyee hién theo 1SO. 4628-8
béng cach str dung thiét bj do
¢ d¢ chinh xac 0,1 mm. Céc
gid tri &n mon trung binh phai
dugc bdo cdo vdi d9 chinh xéc
1,5 mm.

A2. An mén & dudng
rach sau khi thi lao hoa
chu ky /gia téc thei tiét

Gia trj trung
binh,

Lén nhét 14 3,0
mm bj &n mon
tlr dwéng rach

Cang sém cang tét,
trong vong 8 h sau
khi két thic thlr
nghiém

B4t ky hé son chéng 3n mén
nao sir duyng dé bdo vé nén
thép, do 84 &n mon & vét rach
chi I su an mon clia thép. Lop
ma kém nhing néng hoéc Iép
kim loai phun phu nhiét dwec
coi k& mot phan clia hé bio vé
chéng 3n mon, khong phéi Ia
mét phan cla tam nén.

Viéc danh gia mirc 4§ &n mon
xung quanh dwéng rach dugc
thyc hién theo ISO 4628-8
béng c4ch sl dung thiét bj do
¢6 d9 chinh xac 0,1 mm. Cac
gia tri &n mon trung binh phai
duwore bao cao véi df chinh xac
0,1 mm.

TCVN 2097 (ISO 24089),
Phuong phép cét & thir

Piédm 0 dén 2

Banh gia sau 7 ngay
trong khong khi

Chi thir nghiém khi do day
mang son khd clia hé son nhé
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dd bam dinh chuan xac djnh theo | hon ho3c bang 250 pm (gia trj
TCVN 5668 (ISO do khéng hiéu chinh, hiéu
3270)1S0 4624 chudn trén bé mét nhan)

Phwrong phdp kéo bong | Gia tri e kéo | Sau7 ngdy dndinh | Yéu cdu lyc kéo bong phai

thr A6 bam dinh bong thdp nhét | trong khdng khi | dwec kidm soat va tuyén tinh
1d 2,5 MPa véi | chuan xac djnh theo | nhi md ta trong ISO 4624, vi
tlrng lan do. TCVN 5668 (ISO | dy: bing céch sl dung thiét bj
Twong  (mg 3270)1SO 4624 | thir nghiém thily lyc ty ddng.
0 % dién tich Khéng dwgc phép Kiém tra do
bi héng két bam dinh béing phwong phap
dinh giira ép ddy (Push-off).
“fépnhép phi Dam bdo cét xung quanh vong
W o woi tron clia dé (dolly) dén Iép
I6p phd  thir thép cacbon.
nht (tre khi
céc gid trj kéo It nhdt ba @é (dolly) trén méi
bong It nhit 1& tm i durgre ko bong.
5 MPa)

BAt ky khuyét tat nao xdy ra trong véng 1 cm tir cdc canh clia tAm thir s& khdng dugc tinh dén.

L#p lai c4c thir nghiém kéo bong trong trwémg hop Iwgng 16 hdng do keo dén, ndu céc yéu cdu quy
dinh khéng dwegc dap ng.

7 Bdo céo thir nghiém

Béo cdo thir nghiém phai bao gdm it nhat 13 céc théng tin sau:

(a) Vién d&n tiéu chudn ndy, nghta la TCVN 12705-6 (ISO 12944-6)
(b) Co quan thir nghiém (tén va dia chi);

(c) Ngay thang tién hanh tirng thi nghiém;

(d) M6 ta tAm nén va chuén bj bé mét;

(e) Cac chi tiét cin thiét d& nhan biét (xac dinh) hé son bdo vé (nha san xudt, tén hodc sé déi chirng
clia san phim, sé hiéu mé, s 16p phd, chidu day mang son khd cho mdi lép phu);

() Moi chi tiét cAn thiét d& nhan biét hé son déi ching;
(g) Thoi gian va ché d¢ lam khd/dong rén va &n dinh;

(h) Phan loai hé son theo két qua thir nghiém thu dwoc (loai mdi trwémg 3n mon va phan mirc tudi
tho, chang han nhu méi trwérng CS);
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(i) Cac thlr nghiém dugc tién hanh va théi gian tién hanh ting thi nghiém;
(i) Cac két qua cla tirng tAm mau thir nghiém;

(k) Céc tai liéu hinh anh tap trung chli yéu vao cac vét rach (trudc va sau khi thlr nghiém), hw héng
ctia thir kéo bong (trén tAm thir va trén tAm dé thiét bj do-dolly);

(1) B$ day Iép kém, ndu cb thé;
(m) D& day cla lép kim logi phun phli nhiét, néu cé thé;
(n) Moi a6 léch véi cac phirong phap thir d quy dinh.

Bao cao thir nghiém phai néu rd ring thiét bj va quy trinh thir nghiém phi hep véi tiéu chuin quéc té,
quéc gia c6 lién quan.

Bao cdo thir nghiém sé duoc ky bdi ngwdi thire hién va bdi ngudi phy trach phong thi nghiém hodc
b&i mot dai dién dugc dy quyén khéc clia phong thi nghiém.
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Phu luc A
(Quy dinh)
Duwéng rach dé thir nghiém theo I1SO 9227 va thir nghiém chu ky lao hoa theo
ISO 12944-9

A.1. Tao dworng rach

Buérng rach (xem Hinh A.1 va A.2) cin dugrc tao trén timg mau sao cho bao dam su tiép xic ddy du
v&i tat cd céc thanh phan clia phép thir. Dudmg rach phai dwgc chit bing phwong phdp co hoc (st
dyng khoan may v&i mii khoan cobalt/ hodic lwdi dao cat bé). Budng rach phai cé chibu dai 50 mm
va bé rong 2 mm, céch canh dai mau téi thidu 12,5 mm va canh ngén mAu téi thidu 25 mm. Dréng
rach phai c&t hoan toan qua mang son va 3n vio nén thép carbon. Khi cit cin @& trong budng theo
phurong nam ngang. Véi mau ma nhing kém va phun phd kim loai, dudng rach cin cit qua ca mang
son va Iop phli vao dén nén thép carbon, Budmg rach 3n vao ndn thép carbon cang it cang tét

Kich thirdc do béng milimet
1202

2w

CHU THICH: 4- Lép phii; 2- Né&n thép carbon
Hinh A.1 - M3t cit ngang ctia dwérng rach
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Kich thuéc do béng milimet

150

=25

12,5 50 125
75

Hinh A.2 - Vi dy minh hoa miu thir thé hién v tri dwdmg rach

A.2 Banh gia 4n mon trén dwéng rach

Sau khi loai bd phan I&p phll bam hé doc dwéng rach béing bién phép thich hgp, tién hanh do dé
réng vét &n mon thép tai chin vj tri clia dwémg rach, mdt diém & gira dwdmg rach va bén diém cach
nhau 5 mm vé hai phia clia diém gitra.

Tinh mérc 4% 3n mon M clia dwdng rach theo bidu thire M = (C — W)/2 véi C Ia trung binh cdng a8
réng &n mon do dugc tai chin diém do va W1a dd rdng dwéng rach ban dau. Két qua tinh toan mirc
dd an mén trung binh tai dwéng rach cin duge ghi nhéan véi d9 chinh xac 0,1 mm.
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Phu luc B
(Quy Ginh)

Thir nghiém ldo hoa theo chu ky

Chu ky phoi mau st dyung trong quy trinh thir nghiém nay kéo dai tron mét tudn (168 h) bao gdm:

a) 72 h chiéu UV va ngung ty 4m theo ISO 16474-3 /TCVN 11608-3 véi cic didu kién sau day:

- Phwong phép A, chu ky 1 theo ISO 16474-3:2013 /TCVN 11608-3, ¢é cac chu trinh thay ddi lusn
phign véi 4 h chiéu dén UVA-340 & (60 £ 3) °C va 5 h ngurng ty &m & (50 £ 3) °C.

b) 72 h phun mi mudi trung tinh theo ISO 8227,

c) 24 h thir trong diéu kién nhiét 4 thap & (-20 £ 2) °C

Ngay 1 Ngay 2 Ngdy 3 Ngay4 | Ngdy5 | Ngaye | Ngay7

UVingung ty - ISO 16474-3 Phun muéi trung tinh - ISO 9227 Nhiét db thap

Pt s

Hay bat ¢du chu trinh thir bang chiéu UV va két thiic bing thir ngung ty Am.
Gitra phép thir phun mi mubi va phép thir nhiét d¢ thAp cAn rira sach mAu bing nuéc khir khoéng
nhung khdng cin sdy khd mau.

Khi khdi diu phép thlr & nhiét 46 thdp, mAu cin dat nhiét 49 (-20 * 2) °C trong vong 30 min.
D dai thi gian thire hién viéc thir m3u dugce xac dinh trong Bang 1.
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Thw muc tai liéu tham khao

ISO 4628-1, Paints and vamishes — Evaluation of degradation of coalings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance — Part 1.
General introduction and designation system (Son va vecni - Dénh gi& sy xubng cp cba Iop
phil - Xéc dinh sé ligng va kich thude cia khuyét tat, va mirc d thay dbi sw ddng nhét vé
ngoai quan - Phén 1: Giéi thiéu chung vé hé théng tén goi).

ISO 12944-4:2017, Paints and vamishes - Corrosion protection of steel structures by protective

paint systems - Part 4: Types of surface and surface preparation (San va vecni — Bdo vé
chéng &n mon két clu thép bang céc hé son phii - Phén 4: Céc dang bé mét va chudn bj bé
mat).

ISO 12944-5:2018 (TCVN 8789-5: 20...), Paints and vamishes - Corrosion protection of steel
structures by protective paint systems - Part 5: Protective paint systems (Son va vecni — Bdo
vé chdng &n mon két cdu thép blng cac hé son phil - Phén 5: Céc hé son béo v§).

ISO 12844-9:2018, Paints and vamishes - Corrosion protection of steel structures by protective
paint systems - Part 9 Protecive paint systems and laboratory performance test methods for offshore and
related struchures (Son va vécni — Bdo vé chéng &n mon két cdu thép bang cac hé son phd -
Phén 9: Hé son bédo cho céc cdng trinh ngodi khoi va céc cdng trinh lién quan vé va phuong
phép thir nghiém céc tinh ndng ki thudt trong phong thi nghiém);
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