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TCVN 12176:2018

L&i néi dau

TCVN 12176:2018 duoc xay dyng trén co s& chdp nhan hoan todn tuong
duong véi ASTM D 6944-15 Standard practice for determining the resistance
of cured coatings to thermal cycling v&i sy cho phép clia ASTM quéc té,
100 Barr Harbor Dive, West Conshohocken, PA 19428, USA. Tiéu chufin
ASTM D §944-15 thudc ban quyén clia ASTM quéc té.

TCVN 12176:2018 do Vién Khoa hgc va Céng nghé Giao thdong
Van tdi bién soan, B4 Giao thong va Van tii d& nghi, Tong cuc
Tiéu chuldn Do lwtng Chét lwgng thdm dinh, Bd Khoa hoc va
Céng nghé cong bb.
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Son va Ié¢p phi - Phwong phap xac dinh dé bén cta Ié¢p pha da
déng ran véi chu ky nhiét

Paint and Coating for Protection — Test method for resistance of cured coatings to thermal
cycling

1 Pham vi ap dung

1.1 Tiéu chudn ndy quy dinh phurong phép xéc dinh d6 bén clia cc I6p phli hodic cac hé I6p phi a4
déng rén d6i véi cac chu ky nhiét dugc 13p di I3p lai. Tiéu chudn dugc thiét ké 38 danh gia dnh hudng
clia chu kY nhiét 1&n cdc dic tinh cla cac |op phl hodic cac hé Iop phu, bao gdm 9 bam dinh, @6 ran
nit, A6 dut gy, 36 phdng rop hodic dac tinh khac. Tidu chun nay khong ap dung d& danh gid tudi tho
ctia mot hé 16p phii cy thé trén mat bé mét nén nhat dinh,

1.2 Tiéu chulin ndy khéng && cap dén tit c3 cac vAn @8 lién quan &én an toan khi sir dyng. Ngudi st
dung tiéu chuéin ndy cé trach nhiém thiét 14p cac nguyén tic v& an todn va bao vé sirc khde cling nhu
kha nang ap dung phi hgtp véi gidi han quy dinh trwde khi duwa vao slr dyng.

2 Tai ligu vién dan
Céc tai lidu vién dan sau day la can thiét cho viéc ap dung tiéu chun nay. Déi véi céc tai liéu vién din

ghi ném céng bé thl dp dung ban dwgc néu ra. Béi véi cac tai liéu vién dn khang ghi ndm cdng b thi
ap dung phién ban méi nhét, bao gbm ca céc stra dbi, bd sung (néu co).

ASTM D660, Test Method for Evaluating Degree of Checking of Exterior Paints (Phuong phép thi
dénh gié d6 ran ni cda son phi bén ngoai).

ASTM D 661, Test Method for Evaluating Degree of Cracking of Exterior Paints (Phwong phép thir
danh gié d6 dut gdy cua son phil bén ngoa)i.

ASTM D 714, Test Method for Evaluating Degree of Blistering of Paints (Phuong phép thdr dénh gié d6
phdng rop cia son).
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ASTM D 3359, Test Methods for Measuring Adhesion by Tape Test (Phuong phép thir xéc dinh d6
bém dinh bang bang dinh).

ASTM D 4541, Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers
(Phuong phép thirxéc dinh khé ndng bém dinh cla mang phi béng phurong phép kéo nhd),

ASTM D 6132, Test Method for Nonddestructive Measurement of Dry Film Thickness of Applied
Organic Coalings Using an Ultrasonic Coating Thickness Gage (Phuong phédp do khéng phé hay d¢
day mang khé cda I6p phu hitu co béng céch st dung thiét bj siéu ém).

ASTM D 6677, Test Method for Evaluating Adhesion by Knife (Phuong phép thi xac dinh d§ bam dinh
bang dao cét).

ASTM D 7091, Practice for Nondestructive Measurement of Dry Film Thickness of Nonmagnetic
Coatings Applied to Ferrous Metals and Nonmagnetic, Nonconductive Coatings Applied to Non —
Ferrous Metals (Hwong dén thuc hién phép do khéng phé hdy chiéu day mang phi kh6 cla I6p phi
khéng tir tinh trén nén kim loai va 16p phil khéng tte tinh, khéng dén dién trén nén phi kim).

ASTM G 7234, Test Method for Pull-Cff Adhesion Strength of Coatings on Concrete Using Portable
Pull-Off Adhesion Testers (Phuong phép thir xéc dinh do bém dinh clia méng phi trén nén bé tong
bang phurong phép kéo nhé).

ASTM G 147, Practice of Conditioning and Handling of Nonmetaliic Materials for Natural and Artificial
Weathering Tests (Thir nghiém d6 bén phong héa cué vét liéu phi kim trong diéu kién nhén tao va ty
nhién).

3 Cac phwong phap thir nghiém

3.1 Phwong phép A — Kiém tra miu da déng ran sau 30 chu ky nhiét gdbm: gia nhiét - ngém -
lam lanh.

3.2 Phwong phép B - Kiém tra miu da déng rén sau 30 chu ky nhiét gdm: gia nhiét - lam lanh.

4 Y nghia va st dung

Muc dich clia th(r nghiém nay la d& cé dwgoc thdng tin vé kha ndng bam dinh cla cdc hé 16p phl d6i
v&i bé mit nén dudi tac dong clia, mg suét nhiét. Cac hé I6p phl dwerc thi cong va déng rén theo ding
chi dan clia nha san xuét.

PHUONG PHAP A: GIA NHIET - NGAM ~ LAM LANH

5 Thiét bj, dyng cy

5.1 Thiét bj tao chu ky nhiét
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5.1.1 Thiét bj tao chu ky nhiét ¢6 thé 13 mét budng hodc nhidu budng phit hop, cac miu thlr & trong d6 ¢6
thé dwoc trdi qua cac chu ky thir nghiém nhét dinh. Didu kién thir nghiém tét nhét 13 mét budng cb thiét b
gia nhiét, lam lanh va cb thé ding & ngdm méu. Budng nay co kha ning duy td chu ky thir nghiém lién tuc
va |4p lai trong pham vi nhiét 46 quy dinh. Trong tredmg hep khdng cb thiét b ¢d thé dap (mg dworc ¢ ba
chirc néng Iam lanh, gia nhiét va ngam mau thi c6 thé st dung céc thiét b riéng ré.

5.1.2 Céc budng thiét bi phai c6 kha nang duy trl nhiét 6 khong ddi trong méi khoding thdi gian tuong
(ng véi khoang nhiét @6 theo quy dinh clia quy trinh thtr nghiém.

5.1.3 Cac miu dugc bd trf de gidm thidu tiép xUe véi cac bé mat budng hodc cac gia d& va dé sy luu
théng khong khi trong bubng dugc tét nhat.

5.1.4 Nhiét dé trong thiét bj tao chu ky nhiét phi trong dbi dbng nht tai c4c vj tri khéc nhau trong budng
tai bat ky thoi diém nao, chénh léch nhau khéng qua 3 °C ngoai trie trong qua trinh chuyén dbi gitka chu ky
néng v lanh. Hai gi& 14 khodng thi gian cho phép & thiét bi dat dén cip nhiét d6 tiép theo

6 Mau thir

6.1 St dung mdi ioai Iop phl hodic hé lép phil trén mdt loai ndn va do day theo yéu cu. Chuén bi cac
n&n (b& mat sach va cé d§ nham) triére khi thi cong I1&p phii hosic hé thdng Iép phi theo thda thudn
gitra ngudi mua va ngudi cung cép. Do dd day mdi Iép phi theo ASTM D7091 cho nén kim loai hodc
theo ASTM D6132 cho nen phi kim.

6.2 Str dung mdi loal Iép phli hodc hé I&p phil trén téi thiéu hai miu d& xac dinh d6 Kp lai. Néu lya
chon nén 13 bé tdng xi mang thi viéc bdo quan nédn phéi dwgc théa thuan gilka nguéi mua va ngudi
cung cap.

6.2.1 Khi tién hanh céc thi nghiém pha huy (vi dy thlr nghiém dé bam dinh) phai c6 dl so lwgng méu
déi ching dé danh gia so véi mau da ther nghiém sau mdi chu ky thir nghiém.

6.2.2 Viéc phoi mau ty nhién clia mét vat liéu twong ty da biét tinh nang phai tién hanh ciing théi gian
véi vt liéu thir,

6.3 Thyc hién theo cac bwdc dirgc mé ta trong ASTM G147 cho viéc nhan dang, én dinh va xt¥ Iy mAu
thlr, mau ddi chimg trudc, trong va sau chu ky thle nghiém.

6.4 Trir khi c6 quy dinh khac, bao dwdng mau thir thi thidu 1a 7 ngay & (23 + 3) °C trudc khi bat dau
chu ky nhiét.

6.5 Trwéc khi thd nghiém chu ky nhiét cAn wu tién xac dinh cac tinh chét c6 lién quan clia Iép phli trén
cac tAm th( déi chirng. Nén tham khdo cac phwong phap trong céc tiéu chudn ASTM D 660,
ASTM D 661, ASTM D 714, ASTM D3359, v ASTM D 4541 hodc ASTM D 6677 hoac ASTM D 7234.
Nén xem xét cac yéu ciu s dung san phim dé lira chon phwong phép danh gia thich hop.
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7 Cach tién hanh

7.1 Sau thoi gian déng ran, a4t miu vao thiét bj tao chu ky nhiét hodc budng thi nghiém va bat ddu
qué trinh thce nghiém.

7.4.1 Trinh ty thi nghiém phi hep dwgc thé hién trong bang dwdi day. Céc quy trinh khéc cling cd thé
duwgc sir dung theo thod thuain gilra nguwdi mua va nha cung cép.

Bang 1 - Trinh tw va diéu kién thir nghigm cla phwong phap A

csoidra Thoi gian (h)
Nhiét a (°C) Moi trwérng
50+3 Khéng khi 4
25+3 Ngam trong nuéc
(-5£3)® Khéng khi 16
("): slr dyng didu kién nhiét 35 1 (-29 £ 3) °C trong trudmg hop c6 yéu cAu hodic theo théa thuan gitra céc bén

7.2 L3p lai 30 chu ky (gia nhiét - ngm - lam lanh), hodc sb chu ky khac theo thod thugn cla bén thir
nghiém va bén yéu clu thl nghiém. Gilr nguyén bd mét clia cac tAm miu wét khi chuyén tie budc
ng&m sang budc lam lanh. Duy tri & diéu kién lam lanh néu c6 sy gian doan trong chu ky thir nghiém
(vi dy cudi tudin, ngay nghl), @4nh gia m&u sau méi 5 chu ky ho#ic sau 30 chu ky. Cac phép thir pha hiy
thudmg duwge thire hién sau khi hoan thanh tit ca cac chu ky.

PHU'ONG PHAP B: GIA NHIET - LAM LANH

8 Thiét bj, dung cuy
8.1 Thiét b tao chu ky nhiét

8.1.1 Thiét bj tao chu ky nhiét c6 thé 1a mdt budng hoic nhidu bubng phii hop, cdc miu thir & trong
d6 ¢ thé dwgc trdi qua cac chu ky thir nghiém nhét dinh. Diéu kién thir nghiém tét nhét 1a mot budng
c6 thiét bj gia nhiat va 1am lanh. Budng ndy c6 kha nang duy tri chu ky thiy nghiém lién tyc va I3p lai
trong pham vi nhiét 46 quy dinh. Trong tneémg hep khong cb thiét b co thé dap (ng dwoce ¢ hai chire
nang Iam lanh va gia nhiét thi c4c thiét bj riéng ré cé thé dwgc st dung.

8.1.2 Céac bubng thiét bj phai cd kha nang duy trl nhiét 46 khéng di trong mi khoding thei gian twong
Umg voi khoang nhiét d theo quy dinh clia quy trinh thir nghiém.

8.1.3 Céac mAu duerc bd tri & gidm thidu tiép xtc véi céc bé mét budng hodic céc gid d& va dé sv luu
thdng khéng khi trong budng dugc tét nhét.

8.1.4 Nhiét @9 trong thiét bj tao chu ky nhiét phai tong déi ddng nhét tai cac vj trf khédc nhau trong
budng tai bét ky thei diém nao, chénh Iéch nhau khéng qué 3 °C, ngoai tri¥ trong qué trinh chuyén @di
gitra chu ky néng va fanh, Hai gitr 13 khodng thi gian cho phép a2 thiét bj dat dén clp nhiét db tiép theo.
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9 Mau thir

M&u thir nghiém dwec thiee hién nhe trong Diéu 6.

10 Cach tién hanh
104 Sau théi gian dong rén, dat mAu vao thiét bi tao chu ky nhiét ho%c buéng thir nghiém va bét dau
qua trinh thir nghiém.

10.1.1 Trinh t thir nghiém pht hep dugre thé hign trong bang dwdi day. Céc quy trinh khac vé nhiét
dd c6 thé dwgc siv dung theo thoa thuan gitra ngwdi mua va nha cung cp.

Bing 2 - Trinh ty va didu kién thir nghiém ciia phwong phap B

Diéu kién
Thoi gian (h)
Nhiét d (°C) Mai trwdmg
503 Khong khi 8
(6£3)® Khéng khi 16
(*) st dung didu kign nhiét 48 1a (-29 £ 3) °C trong tnerng hop cb yéu ciu hodic theo thda thudn gilra céc bén

10.2 L3p lai 30 chu ky (gia nhiét - tam lanh), hodic theo s6 chu ky dwgc thod thuén clia bén thir
nghiém va bén yéu cAu thir nghiém. Duy tri & didu kién lam lanh néu co sy gidn doan trong chu ky thir
nghiém (vi dy cudi tudin, ngay nghi), @anh gia miu sau mi 5 chu ky hodc sau 30 chu ky thi nghiém.
Céc phép thir pha hity thudmg dwge thyre hién sau khi hoan thanh tét ¢ cac chu ky.

11 Biéo céo két qua thir nghiém

111 Phuwong phap va s6 chu ky thi nghiém.

11.2 Nhiét @ chu ky thir nghiém.

11.3 Bang quan sat, danh gia do ran nit véi m&i tAm mau nhw mé ta trong ASTM D 660 (néu st dung).
11.4 Béng quan sat, danh gia d6 dut gy v&i mbi tim mau nhw mé ta trong ASTM D 661 (ndu st dung).

11.5 Béng quan sat, d4nh gia dd phdng rdp v&i méi tim méu nhie md ta trong ASTM D 714 (néu sir dung).

11.6 K&t qua kiém tra d6 bam dinh bang mot hoéic nhidu phwong phap thir nhe ASTM D 3359,
ASTM D 4541, ASTM D 6677 hodic ASTM D 7234 (néu s dung) so sdnh vé&i 36 bam dinh cla l6p phd
trén tdm mau khdng qua chu ky nhiét.

11.7 Mb t3 mau thir nghiém, bao gbm loai nén, chiéu day nén, chuan bj bé mit (mirc b sach va 4
nham), loai I&p pht, chidu day mang phu, thoi gian déng rén, didu kién én dinh triede khi thir nghiém
chu ky nhiét.
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