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TIEU CHUAN CO SO’ ENTERPRISE STANDARDS

Peneseal Pro - Yéu cau ky thuat va phwong phap thir

Peneseal Pro— Specification and Test method

1 Pham vi ap dung /Scope of application

Tiéu chuén nay quy dinh céc yéu cau ki thuat va phurong phap thir d6i véi san pham Peneseal
Pro dwoc san xuéat bdi cong ty Penetron International Ltd.

This standard specifies the technical requirements and test methods for Peneseal PRO

products manufactured by Penetron International Ltd.

2 Tai liéu vién dan /References

Céc tai liéu vién dén sau cén thiét cho viéc ap dung tiéu chudn nay. Déi véi céc tai liéu vién dn
ghi n&m cdng b thi ap dung phién ban duwgc néu. Béi voi cac tai liéu vien dan khang ghi nam
céng b thi ap dung phién ban méi nhét, bao gdm ca cac siva déi, bb sung (néu co).

The document cites the following as necessary for the application of this standard. For dated
references, the version stated applies. For undated referenced documents, the latest version,

including amendments and supplements (if any), applies.

TCVN 8826:2011, Phu gia héa hoc cho bé téng

TCVN 8826:2011, Chemical admixtures for concrete

TCVN 141:2008, Xi mang Pooc Lang - Phwong phap phan tich hoa hoc

TCVN 141:2008, Portland cement - Methods of chemical analysis

TCVN 9339:2012, Bé tong va vira xay dwng - Phwrong phé xac dinh pH bang may do pH
TCVN 9339:2012, Concrete and mortar - Method for determination of pH by pH meter

TCVN 10369:2014, Son va Vecni - Xac dinh ham Iweng chét hiru co bay hoi (VOC) trong son
nhii twong cé ham lwong VOC thap

TCVN 10369:2014, Paints and Varnishes - Determination of the volatile organic compound
content of low-VOC emulsions paints (tin - can VOC)

TCVN 2092:2013, Son va Vecni — Xac dinh thoi gian chay bang phéu chay
TCVN 2092:2013 Paints and varnishes — Determination of flow time by use of flow cups

TCVN 9349:2012, Lép phi mat két cau xay diwng — Phurong phap kéo dut thik @6 bam dinh nén
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TCVN 9349:2012, Coating for construction structures - Pull-off text method for determination of

adheshive strength

BS EN 12390-8:2009, Kiém tra bé téng déng cting - Phan 8: Do sédu xam nhéap cla nwéc duwdi

ap lue

BS EN 12390-8:2009, Testing hardened concrete - Part 8: Depth of penetration of water under

pressure

3. Yéu cau ki thuat /Technical requirements

3.1 Chi tiéu hoa hoc / Chemical items

San pham Peneseal Pro phéi dap (rng cac yéu cau ki thuat trong bang 1.

Peneseal pro products should be response the technical requirements in table 1
Bang 1. Yéu cau ky thuat cla chi tiéu hoa hoc

Table 1. Technical requirements of chemical items

Phwong phap thir

STT/ Chi tiéu / Pon vil Yéu céu ky thuat
No Chemical items Unit ITechnical requirements ITest method
Theo myc 5.1.1
Khéi lwgng riéng/
1 kg/l 1,0-1.3 According to section

Density
5.1.1

Ham lwong chat

khod, khéng Ién
2 % 25-30
hon/ Dry content,

Theo muyc 5.1.2

According to section

not more than 51.2

Chloride Content/

Ham lwong ion clo,

khéng I&n hon, % / Theo muc 5.1.3

3 Chloride Content/ % 0,03 According to section
Chlorine ion 513
content, not more
than, %

Alkali content/ Ham Theamuye 5:1.4
Iwgng K0, Na,O, According to section
4 % 6,79

khong 1&n hon/

Alkali content

5.1.4
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STT/ Chi tiéu / Don vil Yéu cau ky thuat Phwong phap thiv
No Chemical items Unit ITechnical requirements |Test method
(K,0, Na,O)/
Soluble potassium
oxide (K20) and
sodium oxide
(Na20) content,
not more than, %
Theo muc 5.1.5
5 | D6 pH/pH 10-12 According to section
51.5
Ham lwong bay hoi Khéng qua 2%/ Theo muc 5.1.6
co hai/ Volatile '

6 9 not more than 2% . ;
organic 0 According to section
compounds °.1.6

Theo muc 5.1.7

7 D6 nhot / Viscosity s 12

According to section
51.7

4.2 Anh hwéng ctia Peneseal Pro dén tinh chét ctia bé téng/ Peneseal Pro Effect on the

Properties of Concrete

Yéu céu ky thuat clia bé tong s dung phu gia so v&i mau dbi chirng.

The technical requirements of concrete Peneseal Pro are compared to control samples.
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Béng 2. Yéu cau k§ thuat chi tiéu co' Iy Peneseal Pro

Table 2. Physical and mechanical technical requirements Peneseal Pro

STT/
Chi tiéu /Targets
No

Yéu cau ki thuat /Technical

requirements

Phwong phap thr

ITest method

Chiéu sau tham nwéc dudi
1 ap lwec, mm /Depth of
Penetration under Pressure

Céac méu duoc x Iy bing
Peneseal Pro cho thay kha nang
thdm nwéc gidm hon 50% so véi
ddi chirng/ Peneseal Pro treated

samples showed reduction of
water permeability by more than

50% compared to control.

Theo muc 5.2.1
According to section
521

Ty han gan vét nit /Self-
healing capacity

Sau 30 ngay lvong nuéc da giam
hon 99% so véi doi chirng / After
30 days water was reduced by
more than 99% compared to

control

Theomuc 5.2.2
According to section
522

Kha n@ng bam dinh
3 | /Bonding Strength compared
a control concrete (CC)

Khéng nhd hon 95% so véi mau
ddi chirng/ Not less than 95% of
the control sample

Theomuc 5.2.3
According to section
523

4. Phwong phap th/ Test method

Phuwong phap thi phu gia héa hoc bao gém cac thi nghiém kiém tra céc tinh nang cla phu
gia trén bé tong, bé téng da déng rén va cac thi nghiém xac dinh dd déng nhét cla phuy gia.
Nhirng diéu kién dwoc tiéu chudn héa trong cac thi nghiém nay nhdm dam bao két qua thi
nghiém trong phong thi nghiém cé dé chinh xac cao, vi vay khéng mé phdng theo cac didu kién
thwe té & cong trwdng.

The chemical admixture test method includes testing to check the properties of the
admixture on concrete, hardened concrete, and tests to determine the admixture's
homogeneity. The standardized conditions in these tests are intended to ensure highly accurate
laboratory test results, so do not simulate actual site conditions.

4.1 L4y mau/ Sample

4.1.1 Mau dé thi nghiém phu gia cé thé 1& mau don hosc mau hdn hop. MAu thir c6 thé duoc
&y tai noi san xuét, noi cung c&p (noi ban hang) hoic tai noi st dung.
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4.1.1 Samples for admixture testing can be single or mixed samples. Samples may be taken at

the place of manufacture, at the place of supply or at work.

4.1.2. Mau diing dé danh gia chat lwong clia mot ngudn (hodc mot 16 phu gia) dap (ng cac yéu
cau ky thuat cda tiéu chuan nay phai la mau hén hop tao thanh tir cac mau don |4y tir cac vj tri

khac nhau cta 16, da dé dai dién cho 16.

4.1.2. The sample used to test the quality of a source batch has the specifications of this
standard shall be a composite sample made up of increments taken from different locations of

the batch, sufficient to represent the lot.

4.2. Yéu céu dbi véi vat liéu siv dung/ Requirements for materials

4.2.1 Xi mang

4.2.1 Cemment

Xi mang podc lang dap (ng tiéu chuadn TCVN 2682:2009.

Portland cement is response TCVN 2682:2009 standards.

CHU THICH: C6 thé cho phép dung xi méng podc ling hén hop dé kigm tra nhwng khong ding dé tie choi.
NOTE: Portland cement may be permitted for inspection, but not for refusal.

4.2.2. Cat

4.2.2. Sand

Dung cat c6 md dun do 1on tr 2,3 dén 2,7 va phai thda man yéu cau ky thuat cia TCVN
7570:2006.

Use sand with a fineness modulus from 2.3 to 2.7 and satisfy the technical requirements of
TCVN 7570:2006.

4.2 3. Cétligu lon
4.2.3. Coarse aggregates

Dung loai @& dam (sdi) théa man céc yéu cau ky thuat cha TCVN 7570:2006. Da dim, sdi st
dung cho thi nghiém phai cting mét loai c6 thanh phan hat giéng nhau, vi vay lwong cbt liéu tho
cho mét 1an thi nghiém phai di dung dé ché tao mau thir (mau bé téng dbi chirng va mau bé
tong co phu gia thir nghiém) va ¢a mau dé phan tich thanh phan hat.

Use crushed stone (gravel) that meets the technical requirements of TCVN 7570:2006. The
crushed stone and gravel used for the test must be of the same type with the same particle
composition, so the amount of coarse aggregate for one test must be enough to make sample
(the control concrete sample and the concrete sample with the same particle size) and also
samples for particle analysis.
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4.2.4. Nwéece trénlWater

Nworc tron phai dap tng yéu cau ctia TCVN 4506:1987.
Mixing water must meet the requirements of TCVN 4506:1987.
4.3. Thanh phan bé tong thi nghiém/Mixing

Bang 3. Thanh phan bé téng

Table 3. Mixing of Testing

Mixing for 1000 liter
Material Unit Weight

Ximang - Cement PC 40 kg 367
Cat vang - Sand kg 758
Ba dam 5-10mm - Crushed stone: 5-10mm kg 396
Pa dam 10-20mm - Crushed stone: 10-20mm kg 733
Phuy gia Basf 8735 - Admixture Basf 8735 lit 3,30
Nwéc — Water* lit -

* CHU THICH: Lurong nuwéc didu chinh Ivong dé bé tong st dung phu gia va bé tong déi chirng dat do sut (120 +
10) mm.

* NOTE: Adjust the amount of water so that the concrete mix use the admixture and the reference mix has a slump
(120 £ 10) mm.

4.4. Ché tao mau thiv/ Prototyping manufacturing

4.4.1. Bao dudng theo tiéu chuan/ Standard maintenance

Mau sau khi dic xong dwec bdo dudng gitr én dinh trong khuoén tir 23 +5 gi®. Sau d6 mau
duoc thao ra va bao dwéng theo tiéu chun quy dinh. Cac méu bé téng sau khi thao khudn
dwoc bao dudng ngap trong nuédc trong 27 ngay ¢ nhiét @6 tiéu chuan cho t&i khi cac thi

nghiém duwoc dién ra.

Protect and cover the specimens appropriately during the first 23 +5 hours. Then demold the
specimens and begin standard curing practices. The concrete samples, after demoulding were
cured in water for 27 days at standard temperature until the tests were carried out.

4.4.2. Quy trinh phun va bao dwéng maw Sample injection process and sample curing

Mau sau khi dat 28 ngay tudi duwoc lam sach, loai bo bui va tap chét trirdc khi phun Peneseal
Pro Ién toan b bé mit. Khi b& mat khé (2-6 gie sau khi thi cbng), phun ngép nuéc bé mat. Sau
d6 bédo dudng bang cach ngam nwéc ngap nudc bé mat va bio dwdng trong vong 72 gio.

10
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Samples after 28 days of age are cleaned, removing dust and impurities before spraying
Peneseal Pro on the surface. When the surface is dry (2-6 hours after application), spray water
in the surface. The surface should then be cured in water for 72 hours.

5.1 Chi tiéu héa hoc /Chemical indicators

5.1.1 Khéi lwong riéng /Density

5.1.1.1. Thiét bi, dung cu /Apparatus

- Ong hinh tru 500 mL ¢6 chia vach /500 mL measuring cylinder:
- Ty trong ké /Hydrometer:

- Thung gitr nhiét /Constant temperature bath.

5.1.1.2. Cach tién hanh /Procedure

Cho phu gia Iéng vao éng dong hinh try 500 ml, cdn than tranh tao bot. Tha tir tir tj trong ké
vao chat I6ng trong dng dén khi né & trang thai tw do lo Iting va khong cham vao thanh éng. Dt
ong dong c6 chira mAu va ty trong ké vao thiing gitr nhiét & (25 + 5)°C dén khi phu gia trong
ong dat nhiét @6 én dinh & (25 + 5)°C. Poc gia tri ty trong ké tai day mat cong véi do chinh xac
dén + 0,002.

For liquid admixture into a 500 ml cylindrical pipe, carefully avoid foaming. Slowly drop the
hydrometer into the liquid in the tube until it is in a state of free suspension and does not touch
the wall of the tube. Place the cylinder containing the sample and the hydrometer in the
constant temperature bath at (25 + 5)°C until the additive in the tube reaches a steady
temperature at (25 + 5) °C. Read the value of the Hydrometer at the curved face to an accuracy
of £ 0,002.

CHU THICH: Néu co bot xut hién trong khi chuy&n phuy gia vao éng dong hinh try, chér cho bot tan hét hoac bot néi
hét 1&n bé mét va vét toan bd bot ra khdi dng trwéc khi tha ty trong ké vao.

NOTE: If there are foams appearing while transferring additives to cylindrical pipes, wait for the foam to dissolve or
the foam to float to the surface and remove all foam from the tube before releasing the hydrometer.

5.1.2 Ham lwgng chét khé /Dry content
5.1.2.1 Thiét bi, dung cu /Apparatus
- Lo thay tinh miéng réng cé nap /Wide mouth glass jar with lid;
- Binh hat &m /Desiccator;
- Pipet 5 mL;
- TU séy c6 khdng ché nhiét d6 /Drying oven with temperature control;
- Can phan tich, @ chinh xac dén + 0,001 g /Technical scales, accuracy for + 0,001 g.
1
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5.1.2.2 Cach tién hanh /Procedure

Can khoang ttr 25 g dén 30 g cat tréng tiéu chuén va cho vao mét lo thity tinh miéng rong cé
nap. Thao ndp va dat lo c6 chiva cat vao ti sdy rdi sy trong (24 + 1)h & nhiét dé (105 + 3)°C.
Day nap lo va cho vao binh hat &m d& ngudi dén nhiét @6 phong, sau dé can chinh xac dén +
0,001 g. Thao nap, ding pipet nhd tir tir 4 mL phu gia [dng 1én toan bd phan cat. Pay nap lai va
can chinh xac dén + 0,001 g. Théo ndp va dat lo chira cat va phu gia vao ti sdy rdi say trong
(24 £ 1) h & nhiét d6 (105 + 5) °C. Day nap lo va cho vao binh hit &m d& ngudi dén nhiét d6
phong, sau dé can chinh xac dén £ 0,001 g.

Place 25 to 30 g of standard sand in a wide-mouth, low-form glass weighing bottle provided with
a ground-glass stopper. Place the weighing bottle and stopper, with stopper removed, in a
drying over and dry for (24 + 1) h at (105 + 3)°C. Insert the stopper in the weighing bottle,
transfer to a desiccator, cool to room temperature, and weigh to the nearest 0,001 g. Using a
pipet, evenly distribute 4 mi of the liquid admixture over the sand. Immediately insert the stopper
to avoid loss by evaporation and weigh to the nearest 0.001 g. Remove the stopper and place
both the bottle and stopper in a drying oven. Dry for (24 + 1) h at (105 + 5)°C. At the end of the
drying period, stop the weighing bottle, transfer to a desiccator, cool to room temperature, and

weigh to the nearest 0,001 g.
5.1.2.3 Két qua /Results
Ham Iwong chét khé clia phu gia I6ng dwoc tinh nhw sau, véi @8 chinh xac dén + 1 %:

The dry matter content of the liquid admixture is calculated as follows, to the nearest + 1 %

BB
cﬁz(—ulx 100
(G2 = Gy)

Ck - ham lwgng chét khé ctia phu gia, tinh bang phan tram (%);

Cx - dry matter content of the admixture, in percent (%)

Gy - khoi lvgng lo c6 ca ndp chira cat da say kho, tinh bing gam (g);

Gy - mass of jars with lids containing dried sand, in grams (g);

G; - khdi lwong lo co ca nap chira cat 4 sy khd va phu gia chwa sdy khd, tinh bang gam (g);
Gz - mass of the vial with the lid containing the dried sand and the undried admixture, in grams;
Gs - khéi lwong lo ¢6 ¢ nép chira cat va phu gia d4 sy kho, tinh bing gam (g).

Gs - mass of the jar with the lid containing the dried sand and admixture, in grams (g);

5.1.3 Ham lwong ion CI- /lon content Cl-

5.1.3.1 Thudc thir /Reagents

12
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- Amoni Nitrat (NH4NO3): dung dich bao hoa trong nwéc /Saturated solution in water;
- Axit nitric (HNO;) concentrated solution 70% (15 N);

- Dung dich chuén natri clorua (NaCl) 0,1 N, dwoc chudn bi bang cach hoa tan 5,845g NaCl
(sy khd & 150°C trong 2 h) trong nwéc va pha lodng dén 1 L trong binh dinh murc;

0,1 N Sodium chloride (NaCl) standard solution, dry sodium chloride (NaCl) at 150°C in 2 hours
fo a constant weight prepared by weigh 5,845 g of dried reagent. Dissolve in water and dilute to
exactly 1L in a volumetric flask and mix thoroughly;

- Dung dich bac nitrat (AgNO;) 0,1 N dwoc chuén bi bang cach hoa tan 17,0 g AgNO; trong
nwdc va pha lodng dén 1L.

0,1 N Silver nitrate (AgNO;) dissolve 17,0 g of silver nitrate (AgNO3) in water. Dilute to
1 L in a volumetric flask and mix thoroughly.

5.1.3.2 Thiét bi, dung cu /Apparatus
- May do dién thé hoac may do pH /Potentiometer or pH meter.
- Dién cure bac /Chloride, Silver /Sulfide lon Selective Electrode.

- Binh chira muéi bac cau: binh thiy tinh dwoc d& day dung dich amoniac nitrat NHsNO; béo
hoa va bao gbm mét cau ndi chét 16ng thich hop, tét nhat 1a kiéu 6ng boc ngoai bing thiy tinh

nham.

Carboy: Glass container for solution ammonia nitrate NH_4NOs and the silver billet electrodes

must be coated electrolytically with a thin, even layer of silver chloride.

- Dién cuc dbi chirng calorence: ap vira khit bén trong binh chira mudi bic cau & trén.
Calorence reference electrode: fits snugly inside the bridging salt reservoir above.

- Can c6 d6 chinh xac 0,01 g.

The scale has an accuracy of 0,01 g.

- Giay chi thi.

Indicator paper

5.1.3.3 Cach tién hanh /Procedure

Can chinh xac dén + 0,01 g mét mau dai dién khodng tir 10 g dén 12 g phu gia vao cbc mé 250
mL va thém 50 mL nwéc réi tiép theo 2 mL axit nitric dam dac. Néu mau khdng hoa tan hoan

toan loc qua gidy loc nhanh va rtra phan cén bang nwéc.

13
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Weigh to the nearest £0,01 g a representative sample of approximately 10 to 12 g sample of the
admixture into a 250 mL beaker. Disperse the sample with 50 mL of water. Without delay slowly

add 2 mL of dilute nitric acid, breaking up any lumps with a glass rod.

Doi vai phu gia khong chiva hodic ¢é chira ion clo it hon khoang 6 g/L thi 14y toan bd dung dich
thu dwgc dé xac dinh ion clo, nhung déi véi cac phu gia chiva ion clo véi lwgng Ién hon thi pha
dung dich nhan dwoc dén mét thé tich biét trude trong binh dinh mirc va dé phan tich xac dinh

ion clo l&y bang pipet mét thé tich twong trng chira dén khoang 70 mg ion clo.

For admixture that do not contain or contain less than 6 g/l of chlorine ions, take the entire
solution obtained to determine chlorine ions, but for additives that contain chlorine ions in larger
quantities, the solution should be mixed receive to a known volume in a volumetric flask and for
analysis to determine chlorine fons, pipette a corresponding volume containing up to about 70

mg of chlorine ions.

Dung gidy chi thj @& kiém tra @6 axit clia dung dich thi nghiém, thém axit nitric cho t&i khi dung
dich chuyén sang axit va pha loang dén khoang 150 mL. Thém 10 mL dung dich natri clorua
bang pipet va nhing dién cwc bac vao va ndi chat 16ng trong binh chira ciu néi mubi véi dung
dich. Néi cac dién cwc véi may do dién thé hodic may do pH va tir tlr chudn dd bing dung dich
bac nitrat, duy tri dung dich phu gia dwoc khudy déu lién tuc bang may khudy tlr hodc may
khudy co hoc thich hop trong suét qua trinh chuan dé. Ghi chép dién thé va sé doc burét twong
trng & cac khoang thoi gian déu nhau va khi dat dén diém cudi thi dién thé tang nhanh hon.
Thém bac nitrat v&i lweng tir 0,1 mL dén 0,4 mL. Tiép tuc chudn thém ttr 1 mL dén 2 mL xa vé
diém cudi. Thém 10 mL dung dich natri clorua bing pipet nita vao dung dich phu gia va tiép tuc
chuén dé béng dung dich bac nitrat véi cling thao tac nhuw trén.

Using a indicator paper to check the acidity of the test solution, add nitric acid until the solution
turns acidic and dilutes to about 150 mL. Pipette 10 mL of sodium chloride solution and
immerse the silver electrode and connect the liquid in the salt flask to the solution. Connect the
electrodes to a potentiometer or pH meter and titrate slowly with the silver nitrate solution,
maintaining the additive solution continuously stirred with a suitable mechanical or magnetic
stirrer throughout the process. Titration. Record the voltage and corresponding burette reading
at regular intervals, and when the endpoint is reached, the potential increases more rapidly. Add
silver nitrate in amounts from 0,17 mL to 0,4 mL. Continue titration from 1 mL to 2 mL to the
endpoint. Pipette another 10 mL of the sodium chloride solution to the additive solution and

continue titrating with the silver nitrate solution in the same manner.
5.1.3.4 Biéu thi két qua /Results

Ham lwgng ion clo theo khéi lwgng clia mau dwoc lay lam thi nghiém dwoc tinh nhw sau véi do
chinh xac dén + 0,2 %:

14
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The chlorine ion content by mass of the sample taken for testing is calculated as follows, to the

nearest + 0.2 %:

3,546 X (2V, — V)
W x (Vy — V)

[Ci7] =

[CI] - ham lwong ion clo, tinh bang phan trdm (%);

[ CI ] - chlorine ion content, in percent (%),

3,546 - s6 gam clo twong trng v&i mét mili dwong lwong gam clo;

3,546 - grams of chlorine corresponds to one milligram equivalent of chlorine;

V, - thé tich dung dich AgNO; diing dé& chuén dé mau va 10 mL dung dich NaCl 0,1N, tinh béng
mililit (mL);

V; - volume of solution AgNosused to titrate the sample and 10 mL of NaCl 0,1N, in milliliters
(mL);

V, - thé tich dung dich AgNO3 dung dé chuan dd mau va 20 mL dung dich NaCl 0,1N, tinh béng
mililit (mL);

V. - volume of solution AgNO; used to titrate the sample and 20 mL of NaCl solution 0,1N, in
milliliters (mL);

W - khéi lwong mau dwoc lay ban dau, tinh bang gam (g).

W - mass of sample taken initially, in grams (g).

5.1.4 Ham lwong Akali (K20, Na,O) /Akali Content

5.1.4.1 Nguyén tac /Summary of Test Method

Hoa tan mau bang axit clohydric loang. Dung dich dwgc phun vao ngon Ilra axetylen - khéng
khi, 1an Iwot do cwdng d6 vach phd hap thu cia nguyén t& tw do cha kali & bwdc séng 768 nm
va natri & bwéc séng 589 nm & trang thai hoi, tir dé tinh ra ham lwong nguyén té theo phwong
phap @b thi chuén.

This test method covers the determination of sodium oxide (Na,0O) and potassium oxide (K;0)
by flame photometry or atomic absorption. Dissolve the sample with dilute hydrochloric acid.
The solution is sprayed into an acetylene-air flame, measuring the intensity of the absorption
spectral lines of the free atoms of potassium at 768 nm and sodium at 589 nm in the vapor

state, from which the function is calculated. quantity of the element according to the standard

graph method.

5.1.4.2 Thiét bi, dung cu /Apparatus

15



TCCS 02:2022/PENETRON

- Quang phd ké& hodc may hap thu nguyén ti /Flame photometer or atomic absorption.

5.1.4.3 H6a chét va vat liéu /Reagents and Materials

- Kali clorua (KCI)

- Potassium Chloride (KCI)

- Natri clorua (NaCl)

- Sodium Chloride (NaCl)

5.1.4.4 Chudn bi héa chat /Preparation of Solutions

- Dung dich natri-kali clorua - Hoa tan 1,8858 g natri clorua (NaCl) va 1,583 g kali clorua (KCI)
(cé hai déu dwoc Iam khé & 105 dén 110 ° C trong vai gi¢ truée khi can) trong nwée. Pha loang
dén 1 L trong binh dinh mtrc va trén k.

- Sodium-Potassium Chloride Stock Solution - Dissolve 1,8858 g of sodium chloride (NaCi) and

1,683 g of potassium chloride (KCI) (both dried at 105 to 110°C for several hours prior to
weighing) in water. Dilute to 1 L in a volumetric flask and mix thoroughly.

5.1.4.5 Cach tién hanh/ Procedure

Cén khoang 0,2 g mau chinh xac dén 0,0001 g cho vao céc dung tich 100 ml, thém 40 ml axit
clohydric 10 %, khudy déu, day mét kinh déng hd, dun s6i nhe trén bép céch cat trong 30 phit.
Khuay déu dung dich va nhé tir tr dung dich amoni hydroxit. Chuyén két tia vao binh dinh mikc

dung tich 250 ml, thém nwéc cit dén vach mire, lac déu.

Place 0,2 + 0,0001 g in a 100 mL beaker and disperse with 40 mL of water using a swirling
motion of the beaker. While still swirling add 40 mi of HCI 10 % all at once. Dilute immediately
to 50 mL with water. Break up any lumps of remaining undispersed with a flat-end stirring rod.
Digest on a steam bath or hot plate for 30 min, then filter through a medium-textured filter paper
into a 250 mL volumetric flask. Wash beaker and paper thoroughly with hot-water, cool contents
of the flask to room temperature, dilute to 250 mL, and mix the solution thoroughly.

L&y 10 ml dung dich loc cho vao binh dinh mirc dung tich 100 ml thém nuwéc cat dén vach mikc,
lac déu. Pem do do hap thu trén may hap thy nguyén tir & bwée séng 768 nm (cho kali) va 589

nm (cho natri).

Transfer 10 ml of the filtrate to a 100 ml volumetric flask, make up to the mark with distilled
water and mix. Measure the absorbance on an atomic absorber at 768 nm (for potassium) and

589 nm (sodium).

5.1.4.6 Tinh két qua/ Results

Ham luong kali oxit (K.0) hodc natri oxit (Na,O) trong mau, tinh bing phan tram, theo céng
thire:
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The content of potassium oxide (K,O) or sodium oxide (NaO) in the sample, in percent,

according to the formula:
K,O (or Na,0) = Cy. x 10™
Cye: 12 ndng dd nguyén té phan tich tinh theo oxit trong dung dich chuén tinh bang g/ml;
Cy: the concentration of the analyte element in terms of oxide in the standard solution, in g/ml;
Dye: 1a mat do quang cutia dung dich chuén twong (ng;
Dy.: the optical density of the corresponding standard solution;
Dy la do hap thu ctia dung dich mau;
D,. the absorbance of the sample solution;
Vam: 12 thé tich dinh mire cia dung dich mau, tinh bang mililit;
Vam: the rated volume of the sample solution, in millilitres;
K: 1a hé sé pha loang cla dung dich mau;
K: the dilution factor of the sample solution;
m: 1a khéi lwgng mau twong (rng v&i thé tich mau lay dé phan tich, tinh bang gam.
m: the sample mass corresponding to the sample volume for analysis, in grams
Chénh léch gilra hai két qua xac dinh song song khéng 16n hon 0,10 %..
The difference between two parallel determination results is not more than 0,10 %
5.1.5 D6 pH IpH
5.1.5.1 Nguyén tac/ Principle

Viéc xac dinh gia tri pH dwa trén viéc do hiéu dién thé cla pin dién héa khi dung mét pH-mét
phi hop. pH clia mau ciing phu thudce vao nhiét dé cla trang thai can bang dién gidi. Do vay,

nhiét d6 clia mau ludn ludn dwee ghi cling véi phép do gia trj pH.

The determination of the pH value is based on measuring the potential difference of the
electrochemical cell using a suitable pH-meter. The pH of the sample also depends on the
temperature of the electrolyte equilibrium. Therefore, the temperature of the sample is always

recorded with the measurement of the pH value.
5.1.5.2 Thuéc thiv/ Reagents
Nwéc cat

Distilled water
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Dung dich d¢m: nén diing dung dich dém da dwoc chiing nhan vé d6 chinh xac cla phép do
dé hiéu chinh pH-mét. Can tuan thi hwéng dan clia nha san xuit vé bao quan va do bén cla
dung dich.

Buffer solution:Use a buffer that has been certified for measurement accuracy to correct the pH-
meter. The manufacturer's instructions for storage and shelf life should be followed.

Néu khéng c6 s&n dung dich dém da duoc chirng nhan thi cAn chudn bi dung dich dém trong
phong thi nghiém, xem Phu luc A. Chuan bj dung dich dém trong phong thi nghiém la trwong
hop ngoai lé.

If a certified buffer is not available, it is necessary to prepare the buffer in the laboratory, see
Annex A. Preparation of the buffer in the laboratory is an exception.

Cacbon dioxit tir khi quyén anh huéng dén dung dich dém, pH nhét Ia dung dich c6 pH kiém.
Budi khi trong khoang khéng vai khi bdo vé [am tang do bén. Déi voi tat ca dung djch dém, can
tranh m¢& va déng binh thuwdng xuyén va Iy ra nhiing lwong nhé. Danh dau thoi gian 1An mé
dau tién 1&n binh thudc the.

Carbon dioxide from the atmosphere affects buffer solutions, especially solutions with an
alkaline pH. Expelling gas in the air with shielding gas increases durability. For all buffers,
frequent opening and closing of the flask and the removal of small amounts should be avoided.
Mark the time of first opening on the reagent bottle.

Chét dién giai dung dé nap vao dién cwe so sanh: Si dung dung dich dién ly can theo dting
hwéng dan clia nha san xuét.

The electrolyte used to charge the reference electrode: Use the electrolyte solution according to
the manufacturer's instructions.

Dung dich kali clorua, ¢(KCI) = 3 mol/l. B& chuén bj dung dich KCI 1am chét dién giai diing cho
dién cwre so sanh, st dung lweng kali clorua rén phl hop va hoa tan chung trong nwéc.

Potassium chioride solution, c(KCI) = 3 molA. To prepare a solution of KCI as the electrolyte for
the reference electrode, use a suitable amount of solid potassium chloride and dissolve them in
water.,

5.1.5.2 Thiét bj, dung cu
5.1.5.2 Equipment and tools

Binh mau, c6 thé day ndp, day bang va lam bing polyetylen hoac thiy tinh, vi du binh thi
nghiém nhw qui dinh trong ISO 4796-2, thiét ké 100 WS. Kiéu ndp day duoc ding can phai
ngdn dwoc tat ca khi di vao binh mau.
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Sample flask, capable, flat bottom and made of polyethylene or glass, e. g. test flask as specified
in ISO 4796-2, design 100 WS. The type of lid used should prevent all gas from entering the

sample vessel.

Thiét bi do nhiét 48, co kha nang do véi do khdng dam béo téng cong khéng 16n hon 0.5 °C.
Nén sl dung bd cdm bién nhiét do.

Thermometer, capable of measuring with a total uncertainty of not more than 0,5 °C. It is
recommended {o use a temperature sensor.

Nhiét ké, thang chia dén 0,5°C.

Thermometer, division scale to 0.5°C.

B cam bién nhiét dg, tach roi hodc két hop dong bd vao dién cwe pH, vi du Pt 100, Pt 1000
hodc hé sb nhiét dd am.

Temperature sensor, integral or integrated into the pH electrode, e.g Pt 100, Pt 1000 or
negative temperature coefficient.

Do sai Iéch phép do nhiét d6 do thiét bj can dwoc higu chinh theo nhiét ké da dwoc hiéu chuén
pH-mét, 6 phan giai clia gia trj pH doc trén pH mét nén la 0,01 don vi hoic nhé hon.

The temperature measurement error due to the instrument needs to be corrected against the
pH-meter calibrated thermometer, The resolution of the pH reading on the pH meter should be
0.01 units or less.

pH mét dwoc cung cap kém theo b tiéu chudn thi cong hay tw déng khéng phai la dic tinh
giéi han trong pham vi clia tiéu chuan nay.

The pH meter supplied with a manual or automatic set of standards is not a feature limiting the
scope of this standard.

bign cwe thay tinh va dién cwe so sanh, Chudi diém khong clia dién cuc thay tinh khéng
dwoc vwot qua DpH = 0,5 (gia trj tuyén bb cla nha san xuét) so voi gia tri dién cuc pH danh
nghia. Gid tri 36 dbc thuc té can phai it nhat bang 95% d6 déc Iy thuyét.

Glass electrode and reference electrode, The zero-point sequence of the glass electrode should
not exceed DpH = 0.5 (manufacturer's declared value) above the nominal pH electrode value.
The actual slope value needs to be at least 95% of the theoretical siope.

St dung dién cwe co dung dich chat dién gidi va téc do dong tir 0,1 ml/ngay Gén 2 miingay lam
dién cwc so sanh.

Use electrodes with electrolyte solution and flow rates from 0.1 mi/day to 2 mi/day as the

reference electrode.
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Déi vai dién cure so sanh cé dung dich chét dién gidi, @@m bao réng ap suét thiy tinh duoc phat
ra bang cach dat mirc nap day chat dién gidi trong dién cuwc so sanh cao hon mirc nap dung
dich dém hodc dung dich do, néu thich hop. Ciing cé thé st dung dién cuc so sanh chju ap lyc.

For reference electrodes with electrolyte solutions, ensure that hydrostatic pressure Is
generated by placing the electrolyte fill level in the reference electrode higher than that of the

buffer or measurement solution, if suitable. A pressure reference electrode can also be used.
May khudy hodc con khudy, van hanh véi sy thay déi nhé nhéat cia khi mau thir va khéng khi
Stirrer or stirrer, operating with minimal change in sample gas and air

DPéng hé do pH: véi dién tré dau vao 1én hon 10™W, cé bd phan bu trie nhiét do va diéu chinh
dd déc theo milivon trén don vi pH va dé chinh xac dén 0,01 don vj pH.

pH meter: with input resistance greater than 10”?W. with temperature compensation and slope

adjustment in millivolts per pH unit and accuracy to 0.01 pH unit.

Pién cuc 1a hé dién cwc td hop (dién cuwe kép) gdm cé:

The electrode is a combination electrode system (dual electrode) consisting of:

- Dién cwce chi thi: la dién cue thay tinh hay con goi la dién cuwc pH;

Indicator electrode: is a glass electrode, also known as a pH electrode;

- Bién cwe so sanh: cé thé sk dung dién cuc calomen bdo hoa hay dién cuc Ag/AgCl.
Comparator electrode: can use saturated calomel electrode or Ag/AgCl electrode.
Thiét bi, dung cu lay mau /Appliance

- May khoan éng Iy 16i bé téng, dwdng kinh mii khoan tlr 50 mm dén 150 mm;

- Drilling machine for concrete core, drill bit diameter from 50 mm to 150 mm;

- May cat lay mau bé téng cuc.

- Concrete block cutting machine.

- May khoan dién cam tay, dwéng kinh mii khoan tir 10 mm dén 16 mm;

- Hand-held electric drill, drill bit diameter from 10 mm to 16 mm;

- Bua, duc;

- Hammer, chisel;

Thiét bi, dung cu gia céng mau / Equipment

- BUa, cdi, chay déng hodc gang dé dap va nghién bé téng, vira dang cuc;
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- Hammer, mortar, pestle of copper or cast iron for crushing and crushing concrete and mortar

in lumps;

- May nghién c6 kha néng nghién bét min qua sang cé kich thwéc mét sang 0,14 mm:

- The mill is capable of grinding fine powder through a sieve with a sieve size of 0,14 mm;
- 8ang, ¢6 kich thwde mét sang 0,14 mm hoac 0,15 mm:

- Sieve, with sieve aperture 0,14 mm or 0,15 mm;

- Can ky thuat c6 dd chinh xac dén 0,01 g;

- Technical balance with accuracy to 0,01 g;

- Can phan tich ¢ d6 chinh xac dén 0,0001 g;

- Analytical balance with accuracy to 0,000 1 g;

- Coc hodc binh dwng mau béng thiy tinh bén kiém hoac bdng chat déo, dung tich téi thiéu 50

mL, day bang, cé nip day:

- Beaker or sample container of alkali-resistant glass or plastic, minimum capacity 50 mL, flat
bottom, with lid;

- Ong dong dung tich 100 mL; 500 mL;
- 100 mL measuring tube; 500 mL;

- Binh dinh mtrc dung tich 1000 mL;

- 1000 mL volumetric flask;

- Giay chi thi pH;

- pH indicator paper;

Nhiét ké c6 d chinh xac dén 0,5°C
Thermometer accurate to 0,5°C

Héa chéat / Reagents

Nwérc cét/ Distilled water

Nwde diing trong qua trinh thir nghiém la nwéc cat theo TCVN 4851:1989 d3 dwoc dun séi dé
dudi khi CO..

The water used during the test is distilled water according to TCVN 4851:1989 that has been
boiled to expel CO,.

Dung dich dém tiéu chudn /Standard buffer solution
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Co thé st dung céc dung dich dém tiéu chudn ché san hodc tw pha. Khi st dung san pham ché

sdn, cha y thdi han st dung va cach bao quan ghi s&n trén bao bi.

Prepared or premixed standard buffer solutions may be used. When using ready - made
products, pay altention to the shelf life and storage instructions indicated on the packaging.

Héa chét diing @& pha cac dung dich dém tiéu chuan cé @6 tinh khiét khong thip hon “tinh khiét
phan tich” (TKPT).

Chemicals used to prepare standard buffer solutions of a purity not less than “analytical purity”
(TERT),

5.1.5.2 Cach tién hanh /Procedure
Chuan bi mau do /Sample preparation

- Can 5 g mau bét bé téng va vira, chinh xac t&i 0,01 g vao cée hodc binh da dwoc riva sach va

trang bang nwédc cat. Thém vao 50 mL nwéc cét.

Weigh 5 g of concrete powder and mortar sample, to the nearest 0,01 g, into a beaker or flask
that has been washed and rinsed with distilled water. Add 50 mL of distilled water.

- Khudy hodc lac nhe binh dung mau trong thei gian 5 min @& cho bot vira va bé téng phan tan
déu trong nuwérc, day ndp dé tranh tiép xdc véi khong khi.

Stir or shake the jar lightly during & min sample to mortar and concrete powder dispersed in

water, cover to avoid contact with air.

- Sau 30 min lac lai cac binh mau mét 14n niva.

After 30 min shaking the sample vessel again.

- D& yén binh mau trong 24 h, thu dwoc mau nuée chiét bé tong, viva dé xac dinh pH.

Let the sample stand for 24 h, obtain a sample of water extracted from concrete and mortar to
determine pH.

Chuan may /Adjust the machine
- Xac dinh pH so b cla dung dich mau nwdc chiét bé téng bang gidy chi thi, ghi lai gia tri pH
da cho.

Determine the preliminary pH of the concrete extract water sample solution by indicator paper,
record the given pH value.

- Trang rlra dién cwe va binh dwng dung dich dém tiéu chuin bang nwéc cat it nhat ba I1an.
Tham khé nwéc & dau dién cuc bang gidy thdm hodc khan lau mém. Binh dung mAu cé thé siy

hodc lau khé bang gidy tham.
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Rinse the electrode and the container wash buffer with standard distilled water at least three
times. Dry the electrode tip with absorbent paper or a soft cloth. The sample container can be

dried or wiped dry with absorbent paper.

- Chon hai dung dich dém tiéu chudn cé gia tri pH sao cho pH cla dung dich mau ndm trong
khodng pH ctia hai dung dich dém tiéu chuén.

Select two standard buffer solutions with pH values such that the pH of the sample solution is

within the pH range of the two standard buffer solutions.

- Chuan may do pH tai hai gia tri pH dung dich dém tiéu chudn da chon. Quy trinh chuan may

theo huéng dan sl dung clia nha san xuat.

Calibrate the pH meter at the two pH values of the selected standard buffer solution. Calibrate

the machine according to the manufacturer's instructions for use.

- Két qua cla hai lan do cla mét dung dich dém tiéu chuan chénh léch khéng qua 0,02 don vi
pH. Néu vwot qua phai tién hanh chuan lai.

The difference between two measurements of the standard buffer solution is not more than 0,02
pH units. If exceeded, recalibrate.

CHU THICH: Khéng st dung lai cac dung dich dém tiéu chuin da ding.

NOTE: The used standard buffer solutions should not be reused.

Tién hanh do /Procedure

- Trang, rlra, lam sach dién cuc.

- Rinse, wash and clean the electrode.

- Trwée khi do, 18¢ nhe binh dwng mau, dé yén 5 min.

- Before measuring, gently shake flask samples, let stand & min.

- Nhang dién cwc vao mau do, lac tron va nhe dé cho dung dich tiép xtc hét voi dién cuc. Dé
yén dién cwe cho dén khi gia trj thu dwoc & may do khong di. Ghi lai gia tri pH.

- Dip the electrode into the sample, shake it gently and gently to allow the solution to come into
contact with the electrode. Leave the electrode in place until the value obtained at the meter
remains constant. Record the pH value.

CHU THICH: Khi nhiing dién cwc vao mau do, dau dién cyc khéng dwoc cham vao I6p bé téng, vira l&ng & day binh.

NOTE: When dipping the electrode into the sample, the tip of the electrode should not touch the concrete or mortar
deposited at the bottom of the vessel.

- Tiép tuc do pH cla dung dich mau tht hai (mau song song). Két qua gitra hai lan do khéng

chénh I&ch qua 0,05 don vi pH. Néu vwot phai tién hanh 1am lai.
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- Continue measuring the pH of the second sample solution (parallel sample). The resuits
between the two measurements should not differ by more than 0,05 pH units. If you pass, you
have to redo

1. Khi rtra va lau dién cwe, tranh co rira manh c6 thé anh hwéng téi dé phan cuwe cha dién cuc

dan toi sai s6 clia phép do.

1. When washing and cleaning the electrode, avoid vigorous scrubbing which may affect the
polarity of the electrode leading to measurement errors.

2. Bao quan dién cwe va may do pH theo hwéng dan clia nha san xuét.
2. Store the electrode and pH meter according to the manufacturer's instructions.
5.1.5.3 Biéu thj két qua /Results

Gia tri pH cla bé téng, vira dwoc tinh bang trung binh cong két qua do clia hai thi nghiém tién
hanh song song ctia cling mét mau, 1y chinh xac téi 0,01 don vj pH.

The pH value of concrete and mortar is an average of the measurement results of two parallel
experiments, taken to the nearest 0,01 pH.

5.1.6 Ham lwo'ng VOC /VOC Content
5.1.6.1 Thiét bi, dung cu /Appliance

Hé théng séc ky khi, bao gdm bo lay m&u khéng gian hoi ¢6 gid chuyén méu tu déng, cot chia
duoc lap trinh nhigt do, dau do béng ion héa ngon Itka hoic khéi phé va bé xi Iy s6 liéu. TAt ca
cac phu kién cda bg lay mau khéng gian hoi tiép xtic véi mau son nhw kim, van phan phéi, éng
dan phai chiu dwoc nhiét.

The Gas Chromatography System consists of a vapor space sampler with an automatic sample
transfer rack, a temperature programmable divider column, a flame ionization or mass
spectrometer detector, and a data processor. All vapor space sampler accessories that come
into contact with the paint sample, such as needles, delivery valves, and ducts, must be heat

resistant.

Cot mao quan khéng phén cuc dwoc Iam tir silica nung chay, véi pha tinh lién két héa hoc trén
cot chira 95 % dén 100 % dimethylsilicone va 5 % d@én 0 % phenylsilicon.

The non-polar capillary column is made of fused silica, with a chemically bonded stationary
phase on the column containing 95 % to 100 % dimethyl silicone and 5 % to 0 % phenyl silicon.

Xi lanh micro lit, dung tich 50 pL.
Micro liter cylinder, capacity 50 pL.

Xilanh nhyra loai diing mét 1an, dung tich 2 mL.
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Disposable plastic syringe, capacity 2 mL.

Céc lo kin chira mu cé nit day chuyén dung, thé tich 20 mL véi nip day bing cao su butyl
hodc cao su silicon duoc phii bang polytetrafluoroethylene (PTFE). Vi cac diéu kign thi nghiém
duwec qui dinh trong tiéu chuan nay c6 thé gay ra 4p suét twong déi cao & trong lo nén phai dam

béo chéc chan do chét cta nat day.

Sealed sample vials with dedicated stoppers, 20 mL volume with butyl rubber or silicone rubber
stoppers coated with polytetrafluoroethylene (PTFE). Since the test conditions specified in this
International Standard can cause a relatively high pressure in the vial, the tightness of the

stopper must be ensured.
Binh dinh mrc, dung tich 1L.

Volumetric flask, capacity 1L.

Can phan tich, do chinh xac dén 0,1 mg.
Electric balance, accurate to 0.1 mg.

Can ky thuat, d6 chinh xac 0,1 g.

Technical balance, accuracy 0.1 g.

Tu lanh @& luu cac hop chét déi chirng.
Refrigerator to store control compounds.
5.1.6.2 Tién hanh thir /Procedure

Qui dinh chung /IGeneral rule

Chuan bi mau, bao gém viéc pha lodng mAu son nhi twong va chudn bj cac mau thir cé va
khéng cé pha thém chét chuén.

Sample preparation, including dilution of paint emulsion samples and preparation of test
samples with and without the addition of standards.

Viéc chudn bj mAu phai duwoc tién hanh nhanh vi mau sau khi pha lodng véi dung dich dém
xitrat d& hinh thanh dang huyét thanh (serum) va céc hgp chat déu dé bay hoi nén co thé gay
ra su thiéu hut cac chét riéng biét nao do.

Sample preparation must be carried out quickly because the sample after dilution with citrate
buffer is prone to form serum (serum) and the compounds are volatile, which may cause

deficiency of any particular substances there

Pha loang mau gbc /Original sample dilution
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Can 10 g mau gdc (son nhi twong) va 10 g dung dich d@&m xitrate (dd chinh xac 0,1 g) vao mot

lo chira mAu dung tich 20 mL day kin va lac déu.

Weigh 10 g of stock sample (emulsion paint) and 10 g of citrate buffer (to 0,1 g accuracy) into a

sealed 20 mL sample vial and mix well.

Chuén bj mau thir d& phan tich, khéng thém chat chudn/Prepare test samples for
analysis, not standard added

Lac manh lg chira son nhii twong d4 pha lodng, ngay 14p tirc loai khi qua ap béng cach ding
xilanh thé tich 2 mL d&m xuyén qua nat day. D& phan tich can khoang (15 + 3) mg (dd chinh
xac 0,1 mg) vao Ian lwot 3 lo, déng nit ngay lap tirc.

Shake the vial containing the diluted emulsion paint, immediately expelling the superpressurized
gas by piercing the stopper with a 2 mL syringe. For analysis weigh approximately (15 + 3) mg)
(accuracy 0,1 mg) into 3 vials in turn, stop immediately.

CHU THICH: Can nhiéu mAu hon cé thé gay ra sai s6 cho két qua do 4p suét ting 1én.

NOTE: Weighing more samples can cause erroneous results due to increased pressure.

Chuan bj mau thiv dé phén tich bang phuong phép thém chudn nhiéu diém /Prepare the test sample for analysis
using the multiple standard addition method

Chuén bi bén méu son nhii tvong da pha loang st dung xi lanh 50 pL thém twong (rng vao méi
lo khodng 10 L, 20 pL, 30 pL va 40 L hén hgp chéat dbi chirng, can lai tirng lo sau khi thém
chuan (d6 chinh xac 0,1 mg). Pay chét cac lo va lac déu.

Prepare four samples of ndiluted soy sauce samples using a 50 uL syringe and add
approximately 10 ul, 20 pL, 30 ul, and 40 uL control mixture to each vial, respectively, and
reweigh each vial after adding standards (0,1 mg accuracy). Close the jars tightly and shake

well.

Lac manh cac lo mét 1an nira, sau d6 loai khi qua &p bang cach dam thling ndt day bang xi lanh
dung mét Ian loai 2 mL. D& phan tich, can khoang (15 % 3) mg cac mau cé chira chuén nay, do
chinh xac dén 0,1 mg vao 3 lp sach, sau d6 déng ndp ngay Iap ttrc.

Shake the vials again vigorously, then de-gas by puncturing the stopper witha 2 mL
disposable syringe. For analysis, weigh approximately (15 + 3) mg of samples containing this
standard, to the nearest 0.1 mg, into 3 clean vials, then close the cap immediately.

Cach tién hanh /Procedure
Pat cac lo da chudn bj vao bd bom mau headspace.
Place the vials prepared into the headspace sample injector.

B& bom méu headspace /Headspace sample pump set
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Nhiét do kiém soat mau /Sample control temperature 150 °C:

Nhiét d kiém soat cla van phdi trén va éng dn 160 °C:
/Temperature control of mixing valve and pipeline

Thoi gian gilr nhiét/ Heat retention time 4 min,
Xac dinh diém cuéi tinh tich phan /Determine the end point of the integral

Xac dinh thoi gian Iwu cla tetradecane béng phwong phap phan tach sic ky khi. Dung né dé
xac dinh diém cudi tinh tich phan cho viéc dinh lvgng VOC,

Determination of retention time of tetradecane by gas chromatographic separation. Use it to
determine the integral endpoint for VOC quantification.

5.1.6.3 Biéu thi két qua /Results

Tl cac dién tich chudn hoa (Anm), tinh gia tri trung binh (A_n om({x)) tinh bang don vi dién

tich/miligam, ctia ba phép thir khéng thém chuén cling nhw cac b ba mau thém 10 mg, 20 mg,
30 mg va 40 mg chuén, diing cong thirc sau:

From the normalized areas (Anom), calculate average value (}T nom(x)J) in area/milligram units,

of the three unstandardized tests as well as the additional triplets of 10 mg, 20 mg, and 30 mg.
and 40 mg standard, using the following formula:

3
e 1
AROPH(;J:) = g X Z Anom.{_'x)
1
(2

Anormex 12 dién tich, chuan hoa cho 1 mg son nhii, ctia mau thir khong thém chudn va cac mau
thl c6 thém 10 mg, 20 mg, 30 mg va 40 mg chudn, tinh bang don vi dién tich trén miligam:

Anomyy IS the area, normalized for 1 mg of emulsion paint, of the test sample without the
standard addition and the test samples with the added standard 10 mg, 20 mg, 30 mg and 40
mg standard, in area units per milligram;

x 1&n Iwot 14 chi s 0, 10, 20, 30 hodc 40 clia cac mau ther co thém 0 mg, 10 mg, 20 mg, 30 mg
ho&c 40 mg chudn.

X Is the index 0, 10, 20, 30 or 40 of the test samples with 0 mg, 10 mg, 20 mg, 30 mg or 40 mg
standard added, respectively.
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Sau do tién hanh phan tich dwéng hdi quy tuyén tinh bang céng thirc todn hoc hodc két hop voi
biéu do vé sw phu thudc gitra dién tich trung binh v&i cac 1an chuan twong tng.

Then, analyze the linear regression line by mathematical formula or combined with the graph of
the dependence between the average area and the corresponding standard times.

Tl giao diém cla duwdng chudn voi truc tung, xac dinh duoc gia tri A, va hé sb goc B clia
dwong hoi quy, tlr dé tinh dwoc khéi lwong myoc, theo don vi miligam, ctia VOC trong khoéi
lwgng m, mau ban d4u, diing céng thirc dwdi day:

From the intersection of the calibration curve with the vertical axis, determine the A ,value and
the slope B of the regression line, from which the mass myoc, in milligrams, of the VOC in the

volume can be calculated. amount m , original form, using the following formula:

Ay
Myoc = "5" 3)
Ham lwong VOC, Wyoc, tinh bang miligam trén kilogam, duoc tinh nhu sau:

The VOC content, W yoc, in milligrams per kilogram, is calculated as follows:

m
Yot 1000

Wonr =
voc mp
(4)

trong d6: m, 1a khéi lweng tinh bing gam ctia mau son nhii ban dau (EP).
Note: m ,is the mass in grams of the initial sample paints (EP).

Mubn chuyén d6i ham lwgng VOC trong binh kin sang don vi gam trén lit, pyoc, can phai biét
khéi lwgng riéng clia son nhii twong d6, chi s6 nay co thé tim dwgc tlr théng s cha nha san
xuét hodc xac dinh dwoc theo mét trong bén phuong phap trong tiéu chuan 1ISO 2811.

To convert the VOC content in a sealed vessel to grams per liter, pvoc, it is necessary to know
the density of the emulsion paint, which can be obtained from the manufacturer's specifications
or determined according to the manufacturer's specifications. one of four methods in the ISO
2811 standard.

St dung cong thire:
To convert, use the formula:

p _ WyvocXpep
voc s ©)
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Wyoc 1a ham luwgng VOC trong binh kin, tinh bang miligam trén kilogam (% theo khéi lwong);
Wyoc s the VOC content in the sealed vessel, in milligrams per kilogram (% by mass),

pep 12 khdi lwgng riéng ciia mau son nhi twong ban dau, tinh bang g/mL.

Pepis the density of the initial emulsion paint sample, in g/mL.

5.1.7 Do nhét / Viscosity

5.1.7.1 Thiét bi, dung cu /Appliance

Phéu chay /Flow funnel

Nhiét ké, chinh xac dén 0,2 °C va dworc chia dd véi khodng 0,2 °C hodc nhé hon.
Thermometer, precision to 0,2°C and graduated with about 0,2°C or less.

Gia do, phti hop dé gii» phéu chay va cé vit didu chinh do cao thap ctia phéu.

Price support, suitable to keep the Flow funnel and adjustment screws of high-low of funnel.
Ong nivo giot nwéc, tét nhat 1a loai tron.

Stiding level, the best type of round.

TAm kinh phang hoac dao gat Iw&i thang.

Flat glass panels or straight blade knife.

Pdng hd bam giay, hodc dung cu do thdi gian phil hop cé chia d6 dén 0,2 s hodc nhd hon,
chinh xac dén 0,1 % khi dwoc kiém tra trong thdi gian 60 min.

Stopwatch, or measuring instruments appropriate time has divided to 0,2s or less, exactly to

0,1% when to check in 60 min.
Phong hoac khoang cé kiém soat nhiét d6, cé kha néng duy tri mau & nhiét do khéng dbi.

Temperature-controlled room or chamber, capable of maintaining the sample at a constant

temperature.

5.1.7.2 Cach tién hanh /Procedure

Chon phéu chay /Choose a funnel

Chon phéu chay co thoi gian chdy tir 20 s dén 100 s, nhuwng tét nhat la tir 30 s dén 100 s, dbi
v&i mau thir nghiém.

Select a flow funnel with a flow time of 20 s to 100 s, but preferably 30 s to 100 s, for the test
sample.

Diéu chinh nhiét do6 /Adjust the temperature
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Diéu chinh nhiét @ ctia miu dé loc va phéu chay dén (23 + 0,5) °C hodc nhiét d6 théa thuan
khac.

Adjust the temperature of the sample e to filter and funnel to (23 + 0,5) °C temperature or other
agreement.

Chuén bj phé&u chay /Prepare the funnel

Dat phéu chay 1én gia do, & vi tri khdng cé gié lta, bing cach st dung éng nivo va didu chinh
vit I&n xubng clia gia d&, sao cho vanh mép trén clia ph&u chay ndm trong mét mat phdng ndm
ngang.

Place the flow funnel on the support, in a draft-free position, using the nivo tube and adjust the
screw up and down of the support, so that the top edge of the flow funnel is in a horizontal

plane.
D6 mau vao phéu /Pour the sample into the funnel

Bit 16 phéu bang ngdn tay, dé vao ph&u mau vira méi loc, khéng c6 bot khdng khi, rét tir to d&
tranh tao bot khong khi. Néu bot dwoc tao thanh, dé bot ndi 1én bé mat va ba di.

Seal the funnel hole with your finger, pour into the funnel the freshly filtered sample, without air
bubbles, pour slowly to avoid air bubbles. If foam is formed, let the foam rise to the surface and
discard.

CHU THICH: Néu phéu dugc can béng ding cach, méu & chay tran déu qua vanh mép phéu vao duong ranh. Loai
bé mét khum dugc tao thanh bang céch ding dao Iudi thdng gat qua toan b6 mép phdu hoiic dung tm kinh phéng,

canh tron trirgt qua mép phéu sao cho khéng tao bot khong khi giiva kinh va bé mat cia mau. Sau dé rot tAm kinh
bang cach kéo né ngang qua mép phéu sao cho chiéu cao ctia mau tring véi dinh mép cta phéu.

NOTE: If the funnel is properly leveled, the sample will flow evenly over the rim of the funnel into the groove. Remove
the meniscus formed by brushing over the entire edge of the funnel with a straight blade or by sliding a flat, rounded
glass over the edge of the funnel so that no air bubbles are created between the glass and the surface of the
specimen. Then withdraw the glass plate by pulling it across the rim of the funnel so that the height of the sample
coincides with the top of the rim of the funnel.

Do thoi gian chay /Measure flow time

Pat cbe hieng thich hgp dwdi phdu chay sao cho khoang céch gitra 16 phéu va bé méat clia mau
htrng duwoc khéng nhd hon 100 mm. Budng ngon tay ra khéi 16 phéu déng thoi bat dau tinh thei
gian, dirng dong hd lai ngay khi diém ngét dau tién xuat hién trong dong chay clia mau sat véi
16 phéu. Ghi lai thdi gian chay, chinh xac dén 0,5 s.

Flace a suitable receiving cup under the flow funnel so that the distance between the funnel
opening and the surface of the sample to be collected is not less than 100 mm. Release your

finger from the funnel hole and start timing, stopping the clock as soon as the first break point
appears in the sample flow close to the funnel hole. Record the flow time, to the nearest 0,5 s.
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Néu phép thir khéng dwoc thuc hién trong khoang co kiém soat nhiét d6, dat bau nhiét ké vao
trong dong chdy cda mau sao cho khéng dnh hudng dén sy quan sat diém ngét clia déng chay.
Bat ky mot sy sai khac nhiét @6 nao so véi nhiét @8 didu chinh ban diu déu khéng duoc Ion
hon 0,5 °C.

If the test is not carried out in a temperature-controlled chamber, place the thermometer bulb in
the flow of the sample so as not to affect the observation of the flow break point. Any
temperature difference from the initial adjustment temperature shall not be more than 0,5 °C.

CHU THICH: Pidu nay sé dwoc thye hién thuan tién bing cach gilh nhiét ké trong dung cu kep thich hop sao cho
bAu dwoc dat dé hop thanh mét gbc voi hwéng clia dong chay va dwoc nhing hoan toan vao dong chay va cach xa
16 ph&u khéng nhé hon 100 mm. D& thuan loi, st dung chinh nhiét ké g5 dung trudc dé dé diéu chinh nhiét d6 clia

mau.

NOTE This is conveniently done by holding the thermometer in a suitable clamp so that the bulb is placed at an angle
to the direction of flow and is fully immersed in the flow and awa y from the funnel hole. not less than 100 mm. For
convenience, use the same thermometer used before to adjust the temperature of the sample.

Lap lai cac phép xac dinh /Repeat the determinations

Tién hanh phép xac dinh thiv hai trén phan mau thir khac clia mAu d& chuan bj ban d4u va can
than kiém tra dé biét nhiét dé tht nghiém van ndm trong giéi han qui dinh hay khéng. Ghi lai
thoi gian chay chinh xac dén 0,5 s. Tinh gia tri trung binh clia hai phép xac dinh.

Carry out the second determination on another test portion of the originally prepared sample
and carefully check that the test temperature remains within the specified limits. Record the flow
time to the nearest 0,5 s. Calculate the mean of the two determinations.

Néu két qua hai phép xac dinh chénh I&ch trén 5 %, tién hanh phép xac dinh thir ba. Néu két
qua clia phép xac dinh thir ba va clia mét trong hai phép xac dinh trude khdng chénh 1&ch hon
5 % thi loai b két qua ndm ngoai gi®i han 5 %. Tinh két qua trung binh clia hai két qua duoc
chap nhan.

Ifthe results of the two determinations differ by more than 5 %, carry out a third determination. If
the results of the third determination and of either of the previous determinations do not differ by
more than 5 %, discard results outside the 5 % limit. Calculate the average of the two accepted

results.

Néu phép xac dinh thir ba khong dap ing dwoc cach lam theo théa thuan nay, thi phwong
phap thir c6 thé khong thich hop vi qui luat clia dong chay la khéng binh thuwdng, va phai xem
xét dwa ra phwong phap thir khac.

If the third determination does not meet this agreed procedure, the test method may not be

suitable because the flow pattern is not normal, and an alternative test method should be

considered.
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5.1.7.3 Bao cao thir nghém /Test reports

Béo céo thtr nghiém phai bao gom it nhat cac thong tin sau:

The test report shall include at least the following information:

a) Céc chi tiét can thiét @& nhan dang san pham can thi;

a) details necessary to identify the product to be tested;

b) Vién dan tiéu chuan nay va qui cach clia phéu st dung;

b) Reference to this International Standard and the specification of the hopper used;
c) Sé xac nhan clia nha san xuét v& phéu chay duwoc st dung;

¢) The manufacturer's identification number for the flow hopper used;

d) Nhiét 6 thir nghiém;

d) Test temperature;

e) Théi gian chdy (déi véi muc dich trong tai, cac gia tri don 18 cling phai dwec bao cao);
e) Flow time (for arbitration purposes, single values must also be reported);

f) Bat ky sai khac v&i phwong phap thtr qui dinh, ké ca théa thuan hay cach khéc;
f) Any deviation from the specified test method, whether agreed or otherwise;

g) Ngay th nghiém.

g) Date of testing.

5.2 Chi tiéu co, ly /Physico — mechanical property

5.2.1 Chiéu sau tham nwéc dwéi ap lwe /Depth of Penetration under Pressure
5.2.1.1 Dung cu /Apparatus

5.2.1.2 Procedure

Chuén bi méu thir /Preparation of the test specimen

Sau khi bao dwéng mau theo yéu cdu muyc sé 4.4.1 thi mau c6 st dung Penetron Admix bat
dau qua trinh kich hoat theo muc s6 4.4.2

After curing the sample as required in item 4.4.1, the sample using Penetron Admix starts the

activation process according to item 4.4.2.

Thi nghiém dwoc bat dau khi mau thir dat it nhat 28 ngay tubi. Khéng tao ap Iwe nwéce 1én bé
mé&t mau. D&t mau thir vao thiét bi va tao ap luc nwéc khodng (500+£50) kPa trong (72+2) h.
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Trong qua trinh thir nghiém, quan sat b& mat clia mau ma khéng tiép xtc voi nwac lién tuc dé

xem c6 nuwéc xuét hién hay khéng.

The test shall be started when the specimen is at least 28 days old. Do not apply the water
pressure to atrowelled surface of a specimen. Place the specimen in the apparatus and apply a
water pressure of (500£50) kPa for (72+2) h. During the test periodically observe the
appearance of the surfaces of the test specimen not exposed to the water pressure to note the
presence of water. If leakage is observed then consider the validity of the result and record the

fact.
Kiém tra méau thir [Examination of specimen

Sau khi g4 dat ap suét trong thai gian quy dinh, ldy mau ra khdi thiét bi. Lau b& mat mau a8 bét
nwéc thira. chia déi mau theo phwong vudng géc véi bé mét cé ap Iwe nwéde. Khi taasch mau
va trong qua trinh kiém tra, d&t m&t mau cé 4p Iwc nwéc tac ddng & day. Quan sat phan nwéc
tham vao trong mAu. Do chiéu sau xuyén thau tdi da & bé mat tach clia mau, chinh xac téi mm.
After the pressure has been applied for the specified time, remove the specimen from the
apparatus. Wipe the face on which the water pressure was applied to remove excess water.
Split the specimen in half, perpendicularly to the face on which the water pressure was applied.
When splitting the specimen, and during the examination, place the face of the specimen
exposed to the water pressure on the bottom. As soon as the split face has dried to such an
extent that the water penetration front can be clearly seen, mark the water front on the
specimen. Measure the maximum depth of penetration under the test area and record it to the

nearest mm.

5.2.1.3 Kiém tra két qua /Test result

Do sau xuyén thau t6i da tinh bang mm la két qua thir nghiém.

The maximum depth of penetration, expressed in mm, is the test result
5.2.1.4 Bao cao két qua /Test report

Bao céo bao gébm /The report shall include:

a) Phan loai mAu thi nghiém /identification of the test specimen;

b) Ngay thi nghiém /date of start of the test;

c) M6 ta méau thi nghiém (hinh dang va kich thuwéc) /description of the specimen (shape and

dimensions);

d) Hwéng ap lyc nwéc tao ra so véi mau /direction of application of water pressure with respect

{o the casting direction;
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e) Két qua db sau tham nwoc téi da, mm /maximum depth of penetration, in mm;

f) sw ro ri khi thi nghiém va kiém tra mau thi nghiém (néu co) /any leakage and consideration of
the validity of the result; (if appropriate)

g) Sw sai sb so v&i phuong phap thi nghiém tiéu chuan /any deviation from the standard test
method:

5.2.2 Kha nang tw phuc héi /Self-healing ability

Sau khi bdo dwdng mau theo yéu cdu muc sbé 4.4.1 thi mau ¢o6 str dung Penetron Admix bt
dau qua trinh kich hoat theo muc sé 4.4.2

After curing the sample as required in item 4.4.1, the sample using Penetron Admix starts the

activation process according to item 4.4.2.

- Sau mau bé téng sé chiu tai trong doc truc, tai vi tri trung tam dwdi thiét bj nén cho dén khi cac
mau tach ra lam d6i. Ba miu sé x(r ly PENESEAL PRO (3) sé dwoc danh dau 1a (A) va ba mAu
con lai (3) sé dwoc danh dau dbi chirng Ia (B).

Six (6) concrete cubes will be subjected to line load, at a center position under compression
apparatus until the samples split in half. Three (3) will be marked as treated(A) and three (3) will

be marked as control (B).

Cac mau da duoc phan biét (A va B) sé duoc kep lai bang cach st dung thiét bj kep chi H,
sao cho cac vét nirt cd chiéu rong dwec cb dinh 14 0,5mm va ndm & tam clia cac mau.

- The split samples (A and B) will be clamped back with the use of H clamp devices, in a way
that cracks with a designated width of 0.5mm will be located at the center of the samples.
a. Sau khi kep chét cac mau da duoc phan biét (A va B), chiéu rong vét nirt trung binh sé nhuw

sau:

a. After clamping the split samples (A and B) the average crack width will be as follows:
i) Mau sé duoc xt |y PENESEAL PRO (A): 0,5mm

i) Treated Samples (A): 0.5mm

i) M&u db6i chirng (B): 0,5mm

ii) Control samples (B): 0.5mm

b. The width of the cracks (0.5mm) will be determined with relevant instruments.

b. Chiéu réng cda cdc vét nit (0,5mm) sé duoc xéc dinh béng céc dung cu do chuyén dung.

- Bit kin hai (2) mat cla tat ca cac mau - mat trai va mét phai tir b& mat trén ciing, noi ¢ vét nat
trén ca méu A va B - bang chét bit kin thich hop trong khoang thoi gian dt 68 PENESEAL PRO

chira lanh vét niet.

- Seal the two (2) sides of all samples - left and right side from the top surface, where the crack
is located on both A and B samples - with a proper sealant and allow enough time to cure.
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- Ngoai ra, d6i v&i cac mau dwoc xt Iy bang PENESEAL PRO (mAu A) s& dwoc bit kin mat
dwdi cia mau (mat déi dién cta vét nit) bang chét tram khe thich hop va dé dd thoi gian dé
chira lanh vét nurt.

- Additionally, and only on the treated samples (A), seal the bottom side of the samples
(opposite side of the crack) with a proper sealant and allow enough time to cure.

- Trén cac mau A, dp dung PENESEAL PRO trén khu virc ¢ vét nirt (b& mat trén ctia mau)
theo huéng dan str dung tai liéu ki thuat ctia san pham

- On the treated samples (A), apply Peneseal Pro on the crack area (top surface of the sample)
as per product data sheet application guidelines.

Dung vat liéu thich hop, be bé xung quanh bé mét trén clia cac mau da xt& ly PENESEAL PRO
(A) tao thanh mét bé chira nwdc nhd va dé nwdc dong trong ba (3) ngay, dé PENESEAL PRO
dworc kich hoat dung cach.

- Seal the perimeter on the top surface of the treated samples (A) and leave standing water for
three (3) days, so that Peneseal Pro is properly activated.

- Sau 72 gi®, loai bé chét bit kin khoi day ctia cac mau da xt ly bing PENESEAL PRO ( mau A)
va vat liéu be bd & chu vi clia bé mét trén (tai budc 5).

- After three (3) or 72 hours, remove the sealant from the bottom of the treated samples (A) and
from the perimeter of the top surface.

- Gan 6ng hinh tru vao khu vurc tam cla vét n(it, trén bé& mat trén clia ca hai mau Ga x Iy
PENESEAL PRO (A) va mau déi chirng (B) va bit kin chu vi cGa hinh tru bang chéat tram kin
thich hop. D& du thoi gian cho chét tram kin déng ran.

- Attached a volumetric cylinder on the center of the crack, on the top surface on both treated
(A) and control (B) samples and seal the perimeter of the cylinder with a proper sealant. Allow
enough time for the sealant to cure.

D6 day nwdc vao cac éng hinh tru va theo dbi lwu lvong nwéc thoat ra ngoai qua vét nit.

- Fill the cylinders with water and monitor the water flow.
5.2.3 D& bam dinh v&i nén /Adhesion to the substrate
5.2.3.1 Thiét bi, dung cu /Appliance

Thiét bi kéo dit: c6 cac loai véi pham vi lwc do: 5; 15; 25; 50 va 100 kN. Chon loai thiét bi c6
thang Iwc thich hop dé khi mau thi bj kéo dit, lwe kéo ndm trong khodng tir 20 % dén 80% tai
trong cwec dai ctia thang lirc d3 chon.

Break-off devices: types with measuring force ranges: 5; 15; 25; 50 and 100 kN. Select a device
with an appropriate force scale so that when the test piece breaks, the tensile force is between
20 % and 80 % of the maximum load of the selected force scale.
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May khoan v&i dng khoan cé dwdng kinh tao bé mat mau tiét dién hinh tron dwong kinh 50

mm.
Drilling machine with a drill pipe with a diameter of 50 mm in diameter.

May méi" da mai.

Grinding machine, grinding stone.

Ban chai nhwa, chéi I6ng, vai khd mém.

Plastic brush, bristle brush, soft dry cloth.

Dao thép cirng, thwée thép.

Hardened steel knife, steel ruler.

Céc nhua, dia nhya dé trén keo.

Plastic cups, plastic chopsticks to mix glue.

Vat liéu thr : Bé téng asphalt nhwa néng hodc bé téng asphalt nhwa ngudi .
Test material : Hot asphalt concrete or cold asphalt concrete.

5.2.3.2 Cach tién hanh /Procedure

Tién hanh thr mau bam dinh trén tAm bé téng nén cé kich thwéc 300x300mm dwoc ché tao tir
bé téng c6 yéu cau k§ thuat theo muc 4.3 va dwoc bao dwdng theo muc 4.1. Sau doé quét I16p
prime tdng bam dinh 1&n bé mat mau trwdc khi tham I&p bé tong asphalt véi do day 3-5cm.

Test the adhesion sample on a concrete slab with dimensions of 300x300mm made from
concrete with technical requirements according to section 4.3 and cured according to section
4.1. Then apply a primer to increase adhesion to the surface of the sample before applying an

asphalt concrete layer with a thickness of 3-5cm.

St dung may khoan véi éng khoan ¢é dwérng kinh tao b& mat mau tiét dién hinh tron duong
kinh 50 mm. Sau d@é dung keo chuyén dung (epoxy, arcylic) dan dau giat vao tiét dién hinh tron
vira tao.

Use a drill with a drill pipe with a diameter to create a circular specimen surface with a diameter

of 80 mm. Then use special glue (epoxy, arcylic) to stick the snap head on the circular cross-

section just created.

L&p quai keo cla thiét bi kéo dirt vao num cau clia dia nhom. Van va diéu chinh dé ba chan gia
d& ti nhe vao mat ving thir, gite may & vi tri sao cho tao ra lwe kéo dung tam va thang goc véi
mét mau thir. Khéng van cac chan gia d& qua chat, vi co thé lam bong mau truéce khi kéo.

Install the snap-off device's adhesive strap onto the aluminum disc's bridge knob. Twist and
adjust so that the three legs of the stand rest slightly against the face of the test area, holding
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the machine in a position so that the pull is centered and perpendicular to the face of the test
piece. Do not screw the support pins too tightly, as this may cause the specimen to peel off

before pulling.

Nhe nhang quay déu tay may theo chidu kim ddng hd dé kéo dirt mau thir khéi nén. Téc do
tang tai gitr trong khodng (0,05 # 0,03) N/mm?s.

Gently rotate the handpiece clockwise to pull the test piece off the platform. The rate of increase
of load is kept within (0,05 + 0,03) N/mm2/s.

Khi mau dut, ngiing tay quay, ghi lai tri sé luc kéo dit Ion nhat dat duoc trén ddng ho do lyc.
Xem xet va ghi nhan lai tinh trang dtt ctia mau thdr.,

When the specimen breaks, stop the handwheel and record the maximum breaking force

obtained on the force gauge.
Examine and record the rupture of the test piece.
The following patterns of rupture are possible:

C6 thé cé cac dang dit mau sau:

- Bt theo mét tiép xdc gitra vat liéu phd va I&p nén;
- Breaking at the interface between the coating material and the substrate;
- But trong I1&p vat liéu nén;

- Break in the base material;

- DUt trong 1&p vat liéu pha;

- Break in the coating material;

- DBut tai l6p keo dan.

- Break at the glue layer.

Néu dut & 16p keo dan thi tién hanh danh sach I&p keo bam trén mat mau thir va dia nhom,
dan lai dia nhém va tién hanh lai cac budc thi nghiém theo quy trinh trén.

If the adhesive layer breaks, clean the adhesive layer on the surface of the test specimen and
aluminum plate, re-glue the aluminum plate and repeat the test steps according to the above
procedure.

Néu durt trong 16p vat liéu nén hoac dut trong 16p vat liéu phd thi cé thé nhan xét d6 bam dinh
clia vat liéu phi va nén Ién hon gia tri thi nghiém dworc.
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If there is a break in the substrate or a break in the coating, the adhesion of the coating and the

substrate can be judged to be greater than the experimental value.

Sau khi thiv, quay tay may theo chidu nguoc kim déng hé dé hdi dau, gidi phong quai kéo khéi

dia nhém, lam sach keo dan & mat dia nhém.

After the test, turn the handwheel counterclockwise to return the oil, release the pull strap from

the aluminum disc, clean the adhesive on the aluminum plate face.

5.2.3.3 Biéu thj két qua /Result

Db bam dinh clia I6p vat liéu pht véi nén Ry, tinh biing megapascan (MPa), chinh xac dén 0,1

MPa, theo céng thirc sau:

Adhesion of the coating material to the substrate Rd, in megapascan (MPa), to the nearest 0,1

MPa, according to the following formula:
2 P
"
F

P la lywc kéo dit [&p vat liéu phi khdi nén, tinh bang niuton (N);
P is the breaking force of the coating material from the substrate, in newtons (N);
F la dién tich tiép xuc, tinh bang milimet vudng (mm?).

F is the contact area, in square millimeters (mm2).
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