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L&i néi dau

TCVN 2096—4:2015 hoan toan twong dwong I1SO 9117-4:2012.

TCVN 2096—4:2015 do Vién Vat liéu xay dyng — BO Xay dwng bién soan, B§ Xay dyng @& nghj, Téng
cuc Tiéu chuin Do Ing Chét Igng thdm dinh, B4 Khoa hoc va Céng nghé céng bé.

B0 tiéu chuln TCVN 2096 (ISO 9117) Son va vecni — Phuong phép xac dinh d§ kho va théi gian khd,
gdm céc tiéu chuén sau:

- TCVN 2096-1 (ISO 9117-1:2009) Phin 1: X4c djnh trang théi khd hoan toan va théi gian khd hoan
toan;

- TCVN 2096-2 (ISO 9117-2:2010) Phin 2: Thir nghiém &p lwc ai v&i kha naing xép chdng;
- TCVN 2096-3 (ISO 9117-3:2010) Phin 3: X4c dinh thdi gian khé b& mét ding hat ballotini;
- TCVN 2096-4 (ISO 9117-4:2012) Phin 4: Phép thir diing mdy ghi co hoc;

- TCVN 2096-5 (ISO 9117-5:2012) Phan 5: Phép thir Bandow-Wolff cai bién;

- TCVN 2096-6 (ISO 9117-6:2012) Phin 6: X4c dinh trang thai khdng vét.
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L&i giéi thigu

Thdi gian khd clia 16p phi ¢ ¥ nghfa d& xac dinh thoi diém mot cin phong, san hay cdu thang dwoc
son méi c6 thé dwgc dwa vao sir dung, hosic khi mdt vat thd dugc son méi cb thé cAm hay déng goéi
duge. Lép phii khd cham cb thé khién 16p phi bj bam byi hodic hoi 4m gay ra b mit khang dbng déu.

Phuong phap trong tidu chudn nay dung may ghi co hoc dé xac dinh céc giai doan khé hodc déng rén
trong qua trinh tao 1&p phl khd ciia Iép phi h(ru co nhdm so sanh cac loai I&p phu, thay ddi thanh
phan hoc khi thay ddi ca hai. D& danh gia dinh lvgng dd khd nén sir dung may ghi co hoc theo cac
didu kién méi treding duge kidm soat. Vigc str dung may ghi co hoc cling mang dén mét phuong phéap
x4c dinh dic tinh khd clia I&p phu, trong khi d%c tinh ndy khéng thé duwoc xac dinh trong 8 h quy dinh
clia ngay lam viéc.

Phwong phap nay hiru ich khi so sanh di&n bién trong qua trinh khd clia nhirng Iép phii clng loai. Viée
x4&c dinh thevi gian khd thyee té dugrc tidn hanh theo quy trinh quy dinh trong TCVN 2096-1 (1ISO 9117-1)
hodc TCVN 2096-3 (ISO 9117-3).
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Son va vecni — Phuwong phap xac dinh dé kho va théi gian khé -
Phan 4: Phép thir ding may ghi co hoc

Paints and vamishes - Drying tests —
Part 4: Test using a mechanical recorder

1 Pham vi ap dung

Tiéu chuin nay quy dinh phuong phap xac dinh thoi gian thye hién dé dat dwoc cac giai doan khd
khac nhau ctia 1&p phl hiru co bdng cach sir dung may ghi dwdng thdng hodic dwéng trén xac dinh
thei gian khd. Viéc s dung may ghi co hoc cb gia tri d& so sanh dic tinh khd clia cac 16p phii clng
loai, khi mdt 1&p phil ¢6 thé tao thanh gel & téc dd nhanh hon hay ¢ dd bén cao xwéc cao hon iép phi
khac. Phurong phap nay nhdim md phdng didu kién tén tai khi cac vat thé @a phi son xép chéng lén
nhau.

2 Tai ligu vign din

Céc tai liéu vién dan sau 1a cin thiét cho viéc ap dung tiéu chudn. Béi véi cac tai liéu vién dan ghi ndm
cdng bé thi 4p dung bén dwec néu. Dbi voi cAc tai ligdu vien ddn khdng ghi ndm cdng b thi &p dung
phién ban mé&i nhét, bao gdm ca cac ban stra ddi, bd sung (néu co).

" TCVN 2090 (ISO 15528), Son, vecni va nguyén liéu cho son va vecni - Ly méu;

TCVN 5668 (ISO 3270), Son, vecni va nguyén ligu cla ching — Nhiét d6 va dé 4m dé diéu hoa va thir
nghiém;

TCVN 5669 (ISO 1513), Son va vecni — Kiém tra va chuén bj miu thir;
TCVN 5670 (ISO 1514), Son va vecni — Tdm chuén dé thir,

TCVN 9760 (1ISO 2808), Son va vecni — Xéc dinh dj ddy mang.

3 Nguyén tic
3.1 May ghi dwdng thing

Theo phwrong phap A (sir dung may ghi dwéng thdng), phi son 18n cac miéng thiy tinh ¢cé kich thwdc
t8i thidu 300 mm x 25 mm. Céac miéng thly tinh dwgc a4t & vj tri sao cho méi kim vach déu c6 thé ha
th&p xubng vao trong I&p phl son wot trén m&i miéng. Cac kim di chuyén doc theo miéng thiy tinh vei
tbc a6 kndng ddi a3 chon trwérc.
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3.2 May ghi dwong tron

Theo phwong phap B (sir dung mdy ghi dwéng trén), phd son lén mét tAm thiy tinh cé kich thuwéc
khoang 150 mm x 150 mm. Ngay Iap tirc a3t may ghi thei gian kho 1&n trén I6p phti wét va ha thip kim
vach déu xuéng I&p phi va di chuyén hinh vong cung 360° v&i tc a8 khdng adi da chon trrdc.

4 Liy miu

L4y mau dai dién cla san phdm dugce thir (hodic ciia m&i san phdm trong trweéng hop hé phi da 1ép)
theo TCVN 2090 (ISO 15528).

Kiém tra va chudn bj m&i m3u thir theo TCVN 5669 (ISO 1513).

5 Tim thiy

5.1 Nén

S(r dung t4m thiy tinh sach nhu mé ta trong TCVN 5670 (ISO 1514).
5.2 Phu tAm thir

Chuén bj m3i tAm thir theo TCVN 5670 (ISO 1514) va sau d6 phi san phdm hodc hé san phdm cin
thir 18n tAm thir theo phuong phép quy dinh.

Phuwong phap phti va d6 day |&p phl khé duec quy dinh béi nha san xuét hodc dugc thda thuan gia
céc bén lién quan, didu nay dwge néu trong bao cao thir nghiém [xem BDidu 11, muc ¢) 2)).

6 Didu kién va sé I3n thir nghiém

Tién hanh thir it nhat trén hai tAm m3u thr v&i quy trinh do giéng nhau & nhiét dd (23 + 2) °C va a6 4m
twong dbi clia méi trrémg, trir khi 6 thda thuan khac (xem TCVN 5668 (ISO 3270)).

7 Phwong phép A - Sir dyng may ghi dwéng thing xac djnh thi gian khd
7.1 Thiét bj, dyng cy

7.1.1 May ghi dwirng thidng xic djnh thei gian khd, duwoc lip nhidu kim vach diu cé dwdng kinh
2 mm, dinh kim trén d8 kéo trén nhirng tAm thiy tinh a4 phd c6 kich thwéce dién hinh 300 mm x 25 mm
gt song song nhau. Tay don cla kim cé khéi lurgng 5 g ¢6 thd dwge bd sung d8 tang 4p lvc 1&n céc
kim va vi vay ghi lai dwgc thdi gian khd hoan toan. Cac tai trong khic cé thd duwge str dung theo théa
thuén gitra cac bén lién quan. Téc d6 c6 thd thay adi theo cac khodng thdi gian lam khé 1a6 h, 12 hva
24 h,

7.1.2 Kinh lip
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7.2 Cach tién hanh

Phu son 1én cac miéng thly tinh. Ghi lai thei gian phi. Ngay lap tirc gén cac miéng thiy tinh nay vao
may ghi va ha tay dén ctia kim vach d4u xuéng diém xuét phat. Nhe nhang ha th&p kim xuéng vj tri trén
miéng thly tinh twong (ng. Trwéc khi str dung, phéi ludn ddm béo dinh kim sach va khéng dinh son tir
nhirng I4n thir trede. Bat ddng co va mbi kim sé duoc tay ddn kéo doc theo miéng thiy tinh tuvong
ng.

Luén luén danh d4u trén miéng thay tinh vj tri kim 1An diu dwoc ha thip xubng Iép pha wét bing but
d4anh d4u ho3c phwong phap twong tir. Didu nay sé hd tre cho viéc do théi gian doc theo miéng thuy
tinh trong subt giai doan danh gid, vi thwdng khéng d& nhan ra diu vét bit dAu & didm nao do son
chay ngugc vao trong vét ranh.

Sau khi khd, danh gia miéng thly tinh bing cach tham khdo Hinh 1 d& xac dinh thei gian ma tai d6 da
dat dwoc giai doan khd cin thiét va ghi lai théi gian nay. Viéc st dung kinh IGp 1am t3ng dd chinh xac
khi danh gia. Thoi gian khé 1a ty sé gitra khodng cach di dugc & mdi giai doan va téc dd ctia kim.

Xac dinh d6 day cla I&p phi khd, tinh bAng micromét, theo mét trong nhirng phwong phap quy dinh
trong TCVN 9760 (ISO 2808).

'CHU DAN:
Diém xuét phat
Thei gian khd bd mat

Thei gian khd cing

1
2

3 Thoi gian khéng bong

4

5 Thvi gian khd hoan toan

Hinh 1 - Céc giai doan khé khi st dyng may ghi dwdng thing

8 Phwong phap B - Sir dyng may ghi dwdéng tron xac djnh théi gian khd
8.1 Thiét bj, dyng cy

8.1.1 May ghi dwirng tron xéc dinh théi gian khd, gdm mét dong co gén trén dé ba chan, chan dé
boc cao su. Tryc ddng co dugc dinh hudng thing ding, véi mdt bd phén tay don gén véi né aé didu
khién kim vach ddu Iam bdng PTFE (polytetrafiuoroetylen) theo chidu thing dirng dwoc thing bang,
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phan cudi tryc cé dwdng kinh khodng 10 mm. Kim PTFE c6 khéi ligng khodng 12 g, vach mét vong
cung trén |6p phi dang khd. BS phan tay dén gdm mdt aéi trong dé cho phép didu chinh &p lyrc 1&n mai
kim gan nhir bdng khéng. Kim dwec di chuy&n trong mét cung trén véi téc dd khong i da chon trwére.
May ghi c6 thé ghi c&c khodng théi gian khd khéc nhau nhw 1 h, 6 h, 12 h hay 24 h.

8.1.2 T4m miu trong sudt, c6 thang do twong (rng véi timng téc 46 adng co d& nhan bidt thei gian &
céc giai doan khd khéac nhau do quan sét thiy nhirng didém khac biét trén duwéng A4 ké.

8.1.3 Kinh lap
8.2 Cach tién hanh

Chudn bj tdm mu thi> theo quy dinh trong Didu 5. Déi véi loai may ghi ndy, si dung tAm thiy tinh c6
kich thwéc khodng 150 mm x 150 mm dé x4c dinh théi gian khd.

Phu son 1én mét tAm thay tinh. Ghi lai thei gian phi. Ngay |4p térc gén tAm thay tinh vao may ghi, va ha
thAp dAn kim vach d4u xuéng vj tri trén tAm thir. Trrdc khi st dung, phai luén dam bao dinh kim sach
va khéng dinh son tir nhirng 1An thir tnrérc. Bat ddng co dé kim dwoe kéo vong quanh tAm thiy tinh.

Luén ludn danh diu trén tAm thly tinh vj tri kim 1An diu duoc ha thdp xubng 16p phi wét bdng but
danh diu hodc phuong phép twong te. Didu nay sé hd trg cho viéc do thdi gian doc theo tAm thay tinh
trong suét giai doan danh gia vi thudng khéng dé nhan ra ddu vét bét diu & diém nao do son chiy
nguwoc vao trong ranh.

Sau khi khé, s dyng tAm miu trong suét d& danh gia tAm thily tinh bing cach tham khdo Hinh 2 d&
xac dinh thoi gian ma tai d6 44 dat dwoc giai doan khd cin thiét va ghi lai thei gian ndy. Viéc sir dung
kinh IGp nang cao kha ndng danh gia. Théi gian khd 13 ty sd gilra khoang cach di dwoc & mdi giai doan
va tbc dd cla kim.

Xéc dinh G0 day cua lép phi khé, tinh béing micromét, theo mét trong nhirng phuwong phép quy dinh
trong TCVN 9760 (1SO 2808).

10
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CHU DAN:

1 Didm xuét phat

2 Thaigian khd bd mat

3 Théi gian khéng bong

4 Thoi gian khd clrng

5 Thai gian khd hoan toan

Hinh 2 - Céc giai doan khé khi str dyng may ghi dwéng tron xéc dinh théi gian khd

9 Phin loai gial doan khd

Phan loai néu trong Bang 1 1a d@3c treng cho nhikng 16p phl khéng triy xuwéc b& mit trong subt qua
trinh déng rén. D&i véi loai 16p phi bi trdy xuéc, nhw I6p phi epoxy 2 thanh phan hay polyuretan, sé
¢6 diu vét rit khac biét & chd kim vach 1am rach b& mat 1&6p phi gay ra cac hinh dang thoi hay canh
diéu.

1
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Bang 1 - Phén loai giai doan khé

Giai doan khé

Mo ta

Quan sét trong qua trinh thir nghig¢m

Thoi gian khd bé mat

Lép pht 43 ad cing do dung
mdi bay hoi hay phan (ng héa
hoc, ho#c ca hai, I&p phi khéng
con chdy hay dinh vao ngén tay,
c6 thé nhe nhang cham vao 1ép
pha.

Thdi gian cham dwgce dat duge khi vét
ranh hinh qua 1& xuét hién trong Iép phi
va |ép phla ngirng chdy trén dudng di
chuyén clia kim, vét a8 lai trong I&p phi
lam 16 ra nén thly tinh (xem Hinh 1 va
Hinh 2).

Théi gian khéng bong

Khodng th&i gian dén khi dat
didu kién b& mat I&p phti da khd
ho3c déng rén (xem thdi gian ¢
thd cham) @& I16p phd khéng
dinh v&i cac vat thd rdt nhe aat
trén né.

Thei gian khong bong dat dugc khi du
vét lién tuc trong I&p phl chidm dut va
kim bét dAu 1am réch I&p phd hodc a8 lai
mdt ranh xém/sic canh do né bét dAu di
chuyén 1&n trén 16p phi (xem Hinh 1 va
Hinh 2).

Thei gian khoé cing

Khoang thdi gian dén khi dat
didu kién phan (rng 1am khd hay
aéng rén, hodic ca hai, didn ra
vira di d& 16p phi khong bj dich
chuyén cling nhw khéng a8 lai
b4t ky diu vét nao dang cha y,
khi kep tdm thr gitra ngdn tay
cAi dét trén Iép phil va ngdn tay
trd véri mdt e trong dbdi manh.

Thei gian khd cirng dat duwec khi kim
vurot ra khdi 16p phu, di chuyén trén bé
mit, chi 38 lai mot vét va khéng lam hdng
hé phii (xem & Hinh 1 va Hinh 2).

Thei gian khé hoan toan

Khodng th&i gian dén khi dat
dugc didu kién Iép phi d4 cirng
hoan toan dén mirc cé thé dung
mdt lyc xodn 1é6m ma khéng lam
léch 16p ph.

Thei gian khd hoan toan dat dwec khi kim
khéng @& lai bt ky ddu vét nao nhin thiy
trén I6p phl (xem Hinh 1 va Hinh 2).

10 D chum

Khéng cé di liéu v& dé chym.

12
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11 Béo cao thir nghiém
Bao cdo két qua thir nghiém téi thidu phai bao gdm céc théng tin sau day:
a) T4t ca cac thdng tin cAn thiét cho viéc nhén bit san phdm thir nghiém;
b) Vién din tiéu chudn nay;
c) Chitiét quy trinh chuén bj tAm mau thir, bao gbm:
1) VAt liéu ndn (bao gdm @8 day) va sy chulin bj bd mét ciia nén (xem 5.1);

2) Phuwong phap phii I6p phi thir 1én nén, bao gdm thei gian va didu kién khé gitra cac Iép phl
trong trwdrng hgp hé phi da l&p (xem 5.2),

d) Loai may ghi x4c dinh théi gian khd dugc st dung;

e) Thoi gian thyc hién dé dat dugc mdi giai doan khd;

f) BAtky sai khac, do thda thuén hodc nguyén nhan khéc, so véi quy trinh da quy dinh;
g) BAtky diém khac thudng (dj thwedng) quan sat dwgc trong qué trinh thir nghigém;

h) Ngay thir nghiém.

13
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