Nghién ctru khoa hoc c6ng nghé

THU NGHIEM GIA TOC PANH GIA PQ BEN MOT SO LOAI SON
KHI SUDUNG TRONG PIEU KIEN KHi HAU NHIET POI VIET NAM

NGUYEN HONG PHONG, HA HU'U SON, LE QUOC PHAM,
NGUYEN VAN VINH, NGUYEN THI YEN

1. MO PAU

Viét Nam la nudc cé khi hau nhié¢t déi nong am dic trung bdi nhiét d6 va do
4m cao, lugng birc xa mat troi 1on, chénh Iéch nhiét 4o, do am gilra ban ngay va ban
dém 16n. Cac yéu td nay tac dong tiéu cuc dén tinh ning k¥ thuat va tudi tho cua
mang son. Cac san pham son khi nghién ctru san xuét ra c6 thé dat duoc céc chi tiéu
co, 1y, hoa theo tiéu chuan san pham, nhung c6 thé khong pht hop khi khai thac
trong diéu kién khi hau nhiét d6i Viét Nam. Do d6, ngoai cac thir nghiém danh gia
cac chi tiéu co, 1y, hoa cua san pham son thi thir nghiém gia tbc moi trudng ciing 1a
mot thir nghiém can thiét nham danh gla kha ning phu hop cia mang son & diéu
kién nhiét déi. Thir nghiém gia tdc méi truong 1a nhitng thir nghiém duogc thuc hién
trong phong thi nghiém, trong d6 sir dung thiét bi, may moc dé tao ra cac didu kién
moi trudng tuong tu v6i diéu kién khai thac thuc té ciia mang son nhung véi cac yéu
t6 tac dong co cudng do manh hon nham day nhanh qua trinh ld0 héa, pha hity mang
son. Trén thé gidi, c6 nhiéu tiéu chuin vé thir nghiém gia téc moi trudng cho mang
son, tiy theo diéu kién khai thac cu thé [1+7]. Bén canh do, tiéu chuédn [8] 14 tiéu
chuan tuong d6i toan dién véi 21 phuong phap thir nghiém gia téc cho mang son
khai thac & ting diéu kién khac nhau: trong nha mai che, trong kho thong gio tu
nhién, trong kho c6 diéu hoa... & tung vung khi hdu khac nhau: nhiét déi, 6n doi,
han déi... va tung diéu kién khi quyén khac nhau: khi quyén sach, khi quyén cong
nghiép, khl quyén bién. .

Bai bdo nay trinh bay lgét qua thir nghiém gia toc danh gia do bén ciia mot sb
san pham son do Vién DB§ bén nhiét d61 (DBND)/Trung tdm Nhiét doi Viét - Nga
ché tao va cac san pham son twong tu nhap tur Lién bang Nga (LB Nga) theo tiéu
chuén [8§].

2. POI TUQNG VA PHUONG PHAP THU NGHIEM
2.1. Pbi twong thir nghiém

Pbi tuong thir nghiém 13 5 san pham son do Vién PBND ché tao: VL-02.VN,
XC-567.VN, EP-255.VN, EP-567.VN, EP-730.VN va 5 san phém son tuong tu cla
LB Nga: VL-02, XC-567, EP-255, EP-567, EP-730. Trong d6 son VL-02 va VL-
02.VN la son 16t; XC-567 va XC-567.VN la son bao v¢ tam thoi gilta cac nguyén
cong; son EP-255, EP-567, EP-730 va EP-255.VN, EP-567.VN, EP-730.VN la son
phu bao vé¢.

V& mit thanh phan ciu tao: son EP-730, EP-567 va EP-255 déu c4u tao tir hai
thanh phan chinh 13 son ban thanh pham twong tng va chit dong ran Nel. Trong d6
son ban thanh pham EP-730, EP-567 va EP-255 1a hon hop cta nhua epoxy E-41
trong cac hé dung moi khac nhau c6 pha thém chat don hoic pigment tao mau.
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_ Son XC-567 (mac B) co6 thanh phan co ban 1a copolymer cua vinyl chloride,
hon hop dung mdi hiru co va chat hda déo. Son 16t VL-02 céu tao tir hai thanh phéan
chinh 1a son ban thanh phdm VL-02 va chat pha loang axit. Son ban thanh phdm
VL-02 la hon hop cua pigment, chat don, dung dich polyvinyl butyral va hon hop
cac dung moi. Chat pha lodng 1a hdn hop dung dich trén co s axit ortho-phosphoric.

2.2. Phuong phap thir nghiém

2.2.1. Phuong phap thir nghié¢m gia toc

Thir nghiém gia téc dugc thuc hién theo phuong phap mé phong diéu kién bao
quan trong kho thong gi6 ty nhién, v6i tac nhan chu yéu gay suy giam tinh chat mang
son 1a nhiét d6 va d6 am (phwong phap sé 14) [8]. N6i dung phuong phap nhu sau:

Mau thir dugc dua vao ti khi hfu ¢ diéu kién nhiét do (55 = 2)°C va d6 am
(97 + 3)% trong vong 10 gio, sau do tat nhiét do va dé 2 gio. Tur tu khi hau, mau
duge dua sang ti sdy ¢ nhiét do (60 + 2)°C trong vong 10 gid. Sau d6 lay mau ra
khdi tu say va dé ngoai khong khi ¢ nhi¢t do 15-30°C va do am khong qua 80%
trong vong 2 gio.

Lap lai chu ky 20 1an, 1dy mau danh gia sau 1, 2, 3, 5, 7, 10, 15, 20 chu ky.
Thoi gian nghi gifta cac chu ky khong qua 96 gid. Thoi gian di chuyén mau tir ta
nay sang tu khac khong qué 10 phut.

2.2.2. Phuwong phap danh gia dic tinh mang son theo cic chu ky thw
nghiém gia toc

banh gia két qua thu nghiém duoc thuc hiép theo l?(f) tiéu chuin [9+20] g@)m
12 chi ti€u khong pha hiy mau: Danh gia tong thé, do mat mau, d¢ tich bui, d6 tao
vay va bong troc, do phén hoa, d6 dn mon cua kim loai dudi 16p phu, d6 bam bui, su
thay 601 do bong, do mai mon, do ran nut, do dut gay, do phodng rop, su thay doi
mau sic, va 1 chi tiéu pha hiy miu theo tiéu chuan [21].

Hai chi tiéu thay déi’méu sdc va mat mau duoc danh gia luong hoa l}éng thiét
bi so mau voi cac thong s6 do L* (d9 sang) va cac kénh mau a* va b* thé hién cac
gia tri mau xam trung tinh. P9 chénh 1éch mau AE* giita cac chu ky 1ay mau duoc
tinh dua trén co so cac gia tri L*, a*, b* do dugc theo cac cong thirc sau:

AL* = L*; - L*, (1)
Aa* = a*; - a*, (2)
Ab* =Db*; - b* 3)

=J(AL)? + (8a")? + (Ab*)? @)
Trong do:

L*,, L*; - 6 sang mau trung binh ctia mau trudc thir nghiém va mau sau i chu
ky thurnghiém,i=1, 2, 3,5, 7, 10, 15, 20.
a*g, b¥o, - chi s6 a*, b* trung binh ctia miu trudc khi thir nghiém;

a*;, b*;, - chi s6 a*, b* trung binh ctia miu sau i chu ky thtr nghiém, i =1, 2, 3,
5,7, 10, 15, 20.
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Trong sb6 10 loai son dugc thir nghiém, son VL-02.VN, VL-02 1a son lot, XC-
567, XC-567.VN 1a son bao vé tam thoi chi tiét giita cac nguyén cong. Ddi v6i hai
loai son nay, cac tinh ning vé trang tri nhu su thay doi mau sic, thay d6i do bong,
do6 tich bui, do phe"in hoéa khong anh hudng dén muc dich su dung cua son, do do s€
khong tién hanh danh gia. Nguoc lai, cac chi ti€u vé tinh ning bao v€ nhu: dg ran
nut, do dut gay, do phodng rop, do tach 16p, d6 in mon kim loai nén 1a nhimg chi tiéu
quyét dinh dén muc dich st dung cua son, do d6 s& duoc danh gia. Cac loai son con
lai: EP-255, EP-255.VN, EP-567, EP-567.VN, EP-730, EP-730.VN (tong cong 6
loai) 12 son pht nén ca hai nhom tinh chat trang tri va bao vé déu quan trong, can
phai danh gia cy thé.

2.2.3. Phuwong phap danh gia sy phu hop mang son sau 20 chu ky thir
nghiém gia toc

Trude hét, can danh gia 8 chi ti€u mang son theo tiéu chuan [22] gom: thay

dbi d6 bong, thay d6i mau séc, tich bui, phan hoa, dut gay, tach 1op, phong rop, an

mon kim loai nén. Céc chi tiéu duoc danh gia theo cac cip do tir 1 dén 5. Sau d6 ap

dung tiéu chuan [8] dé luong hoa danh gia tinh ning trang tri va tinh ning bao vé

theo cac chi tiéu trén, mdi chi tiéu (dang pha huy) c6 mot trong s6 nhu trong bang 1.

Bang 1. Céc trong sd theo céc chi tiéu danh gia

TT Dang pha huy Ky hiéu quy woéc Trong s6 (X)
1 | Thay d6i do bong B 0,24
2 | Thay d6i mau sic n| 0,23
3 | Tich bui r 0,25
4 | Phan hoa M 0,28
5 but gay T 0,18
6 | Tach 16p C 0,25
7 | Phong rop 11 0,20
8 An mon kim loai K 0,37

Téng diém vé tinh ning trang tri 4] va tinh ning bao vé 43 dugc tinh theo
cong thic:

Al = Xab + Xal] + Xal” + XaM (&)
A3=XT + XC + XII + XK (6)
Trong do:

X - trong sb cua ting dang pha hay;

T, C, I, K - danh gia bang diém sy dut gdy, tach 16p, phong rop, an mon kim
loai theo cong thurc:
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T=0,6al + 0,4 aJIP;
C=0,6aC+ 04 allp;
11=0,6 all + 04 aJlp;
K=0,6 aK + 0,4 aJlp;

ab, all, al’, aM, aT, aC, all, aK, aJlp -

(7
®)
©)
(10)

diém quy ddi tir [22] sang hé sb cua 8

chi tiéu ké trén (4 chi tiéu thudc tinh nang trang tri, 4 chi tiéu thudc tinh ning bao

v¢) va kich thudc pha huy dugce cho ¢ bang 2.

Bang 2. Cac hé sé quy ddi twong duong

Ty | Thang diém (o chat wang uf | toh ehit biové | cho kieh thuce
clia mang son (a¢) | ctia mang son (a) | pha huy (aJIP)
1 1 1 1 1
2 2 0,7 0.8 0.7
3 3 0,5 0,4 0.5
4 4 0,1 0,2 0,1
5 5 0,0 0,0 0.0

Khi tinh toan, néu chi tiéu nao khong c6 thi 14y gié tri bang 1.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia tong thé bang phuwong phap truc quan

Theo tiéu chuén [9], 4 san pham son do Vién DPBND ché tao: VL-02.VN, XC-
567.VN, EP-255.VN, EP-730.VN va 5 san pham son nhép tir LB Nga déu dat diém
béac 0 sau 20 chu ky thtr nghiém, nghia 1a khong quan sat thiy hu hong. Riéng son
EP-567.VN c6 hién tugng phong rop ngay sau 1 chu ky thir nghiém, sé lugng va
kich thuéc vét phf)ng rop tang 1én theo chu ky thir nghiém (s€ danh gia cu thé hon &
chi tiéu do phong 10p). Mau ~son EP-567 cua LB Nga khong c6 hién tuong trén.
Piém danh gia tong thé cac mau son dugc ghi nhu bang 3.

Bang 3. Piém danh gia 10 san pham son theo [9]

grp | VL-| VL- |XC-| XC- |EP-| EP- |EP-| EP- |EP-| EP-
02 | 02.VN | 567 | 567.VN | 567 | 567.VN | 255 | 255.VN | 730 | 730.VN

Truethie) 1 | 0 0 0 0 0 0l o

nghiém

Sau 1 chu| 0 0 0 0 1 0 0 0 0
ky

Sau2 chu| 0 0 0 0 1 0 0 0 0
ky
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Sau 3 chul 0 0 0 0 1 0
ky
Sau 5 chu 0 0 0 0 2 0
ky
Sau 7‘ chu 0 0 0 0 0 3 0
ky
Sau 10
cuky | ° 0 0 0 0 4 0
Sau 15
cuky | © 0 0 0 0 4 0
Sau 20
cuky | ° 0 0 0 0 4 0

3.2. Két quéa danh gia do mat mau va sy thay doi mau

Két qua tinh toan gi tri AE - dai luong bao ham su thay di cua ca 3 thong sb

L*, a*, b* ctia 6 loai son phu theo chu ky thir nghiém duoc thé hién trén hinh 1.
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1Chuky 2Chuky 3Chuky 5Chuky 7Chuky 10Chuky 15 Chu ky 20 Chu ky

1Chuky 2Chuky 3Chuky 5Chuky 7Chuky 10 Chuky 15 Chuky 20 Chu ky

Gia tri AE, cac san pham son LB Nga

EP-567

Gia tri AE, cac san pham son do Vién PBND ché tao

EP-567

EP-255 —e—EP-730

EP-255 —e—EP-730

Hinh 1. Su thay dbi gia tri AE ciia cic san pham son LB Nga va Vién DBND theo

chu ky thtr nghiém
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Theo tiéu chuan [22], su thay d6i mau sic c6 thé nhan thiy duoc bang mit
thudng kha rd khi AE>3. Nhu vay, tir hinh trén thdy riang, ca 06 mau son phu déu c6
su thay d6i mau sac it va khé nhan thiy bang mat thudng (AE<3). Son EP-567 va
EP-255 ciia LB Nga c6 su thay d6i mau sic sau 20 chu ky 16n hon so véi cac son
cung loai do Vién PBND ché tao (2,71 va 2,80 so voi 1,15 va 0,91). Son EP-730 va
EP-730.VN thay d6i mau sic gan nhu giéng nhau (2,64 so véi 2,88).

3.3. Két qua do dd bong ciia mang son

Db thi dudi day chi thé hién két qua do do bong & goc 60° d6i voi son EP-567,
EP-567.VN, EP-255, EP-255.VN (son c6 do bong trung binh) va goc 20° dbi voi
son EP-730, EP-730.VN (son c6 d0 bong cao).
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Hinh 2. Sy thay d6i do bong ctia cac mang son theo chu ky thir nghiém
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Tir d6 thi hinh 2 nhan thay: son EP-567 ctia LB Nga c6 d bong cao hon son EP-
567.VN ciia Vién DBND xap xi 2 1an. Tuy nhién, sau 20 chu ky thir nghiém d¢ suy
giam d6 bong ctia son EP-567 thap hon so v6i son EP-567.VN (28,2% so vdi 38,2%).

Son EP-255 cua LB Nga va EP-255.VN do Vién BBND ché tao co do bong
tuong dbi gan nhau. Tuy nhién, sau 20 chu ky thir nghiém, son EP-255 suy giam do
bong thip hon so v&i son EP-255.VN (17,6% so v6i 28,4%).

Son EP-730.VN do Vién DBND ché tao co do bong cao hon son EP-730 cua
LB Nga (duong mau xadm). Sau 20 chu ky thtr nghiém, muc suy giam do bong cua 2
loai son nay 1a gan nhu nhau (32,1% so vai 30,0%).

3.4. Két qua danh gia do phong rop
Két qua danh gia su phong rop theo [17, 22] duge thé hién trén bang 4.
Bang 4. Panh gia d6 phong rop mang son theo chu ky thir nghiém

Loai son EP-567 | EP-567.VN | EP-255 25P5:.l:-7N EP-730 7313?\;1\1

Trudc TN 0 0 0 0 0 0
Sau 1 chu ky 0 S5, mat do 2 0 0 0 0
Sau 2 chu ky 0 S5, mat do 2 0 0 0 0
Sau 3 chu ky 0 S5, mat do 2 0 0 0 0
Sau 5 chu ky 0 S5, mat do 2 0 0 0 0
Sau 7 chu ky 0 S5, mat do 3 0 0 0 0
Sau 10 chu ky 0 S5, mat do 3 0 0 0 0
Sau 15 chu ky 0 S5, mat d0 3 0 0 0 0
Sau 20 chu ky 0 S5, mat do 3 0 0 0 0

Trong sd céac loai son dugc thu nghiém, chi c6 son EP-567.VN do Vién
DBND ché tao bi phong rop. Ngay sau chu ky 1 thi da xuat nhiéu diém phong rop tir
sat canh. Theo thoi gian s luong cac vét phong rop va kich thude vét phong rop
tang 1én. Sau 20 chu ky thir nghiém, c6 1 mau bj phong rop khoang 2/3 bé mat mau
(hinh 3).
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Hinh 3. Mau son EP-567.VN dbi chimg (bén trai), mau bi phong rdp
sau | chu ky (gitra) va sau 20 chu ky thtr nghiém (bén phai)

3.5. Panh gia kha ning béc khéi nén ciia son XC-567

Son XC-567 la loai son bao vé tam thoi cac chi tlet gilra cac nguyén cong.
Diém khac biét cua son 1a khi can thiét co thé boc khoi nén va sir dung bé mit duoc
son ngay lap tirc. Vi vay, tinh nang boc khoi nén 1a mot tinh ning quan trong thé
hién d6 bén ciia mang son va can phai danh gia riéng trong qua trinh thir nghiém.

Két qua danh gia cho thay: truc khi thir nghiém gia téc va sau 5 chu ky, mang
son van giit dugc tinh déo (tinh dan hoi), sau khi thir nghiém dén 10 chu ky mang
son bat dau mét tinh déo (bi cing hoa). Ca son XC-567 ctia LB Nga va ctia Vién
DBND déu c6 kha ning bao vé kim loai nén twong ty nhau. Sau khi thir nghiém gia
toc, nén kim loai nhom bi xin di, chtng t6 hoi nudc da thAm qua mang son.

Hinh 4. T trai qua phai: mau XC-567.VN trudc thir nghiém, sau 1 chu ky,
sau 3 chu ky va sau 10 chu ky thu nghiém
3.6. Két qua danh gia cac chi tiéu con lai
Céc chi tiéu con lai nhu d6 bam d:inh, do tiC}‘l bui, @6 bam bui, do an mon kim
loai nén, do bong troc, dut gdy, do phan hoa... déu khong c6 sy thay doi trudc va
sau 20 chu ky thir nghiém.
3.7. Panh gia sy phu hop mang son sau 20 chu Ky thir nghiém gia téc

Téng hop két qua danh gia 8 chi tiéu theo tiéu chuan [22] cho 10 san pham son
dugc duara ¢ bang 5.
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Bang 5. Danh gid mang son theo [22]

Thay Th,{a.y , X . . A A‘n

Chitiew/ | adidg | 901 | Tich | Phan | Dut | Tach | Phong | mon

Loai son b(’)ng' mau byi hoa gay lop rop km}

: (B) sac @) ™M) | (D) ©) am loai

(I (K)
VL-02 - - - - 0 0 110 0
VL-02.VN - - - - 0 0 I10 0
XC-567 - - - - 0 0 110 0
XC- 0 0 I10 0

567.VN - - - -

EP-567 2 2 0 0 0 0 I10 0
EP-567.VN 2 1 0 0 0 0 I15(S3) 0
EP-255 1 2 0 0 0 0 110 0
EP-255.VN 2 0 0 0 0 0 110 0
EP-730 2 2 0 0 0 0 I10 0
EP-730.VN 2 2 0 0 0 0 110 0

Ghi chii: Dau “-” la chi tiéu khong dwoc danh gi.

Xt 1y két qua theo theo cac cong thirc tir 5 dén 10 thu duoc bang két qua tong
diém vé su thay doi tinh nang trang tri (4/) va tinh nang bao v¢ (43) ciia cdc mang
son cu thé nhu sau:

Béang 6. Tong diém tinh nang trang tri va bao v€ clia cac mang son

Loai son Téng diém vé su thay déi tinh Téng diém vé su thay doi
‘ nang trang tri (41) tinh nang bao vé (43)
VL-02 - 1,00
VL-02.VN - 1,00
XC-567 - 1,00
XC-567.VN - 1,00
EP-567 0,86 1,00
EP-567.VN 0,93 0,84
EP-255 0,93 1,00
EP-255.VN 0,93 1,00
EP-730 0,86 1,00
EP-730.VN 0,86 1,00

Theo yéu cau tai myc 1.16 cia tiéu chuan [8], 16p son phit duoc coi 14 phi hop
dé khai thac tai diéu kién tuong g voi phuong phép thir nghiém khi thoa méan diéu
kién vé tong diém vé tinh ning trang tri khong nho hon 0,9 va tong diém vé tinh
ning bao vé khong nho hon 1,0. Nhu vy, tir bang trén ta thay tt ca cic san pham
son déu dat yéu cau vé tinh ning bao vé (trir son EP-567.VN), va phu hop dé sir
dung trong diéu kién kho thong gié tu nhién & ving nhiét doi.
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Nguyén nhan son EP-567 bi phong rop va khong dat duoc chi tiéu vé tinh ning
bao vé 1a do son ban thanh pham khong duge loc trude khi pha vai chat dong ran.
Sau khi 1am rd nguyén nhan, mau son di duoc chuén bi lai (c6 loc) va thir nghiém
gia toc 1an thir hai. Két qua cho thiy son khong con bi hién tuong phong rop.

Vé tinh nang trang tri, son EP-567.VN va EP-255.VN dat yéu cau (tong diém
>0,9). Son EP-730.VN xap xi dat yéu cau vé diém trang tri theo tiéu chuan TOCT
9.401 (0,86 so v&i 0,9), tuy nhién c6 sé diém bang véi mau son EP-730 d6i ching
ciia LB Nga. Nguyén nhan chi yéu do cac loai son nay bi thay dbi d6 bong va mau
sac nhiéu hon so vdi cac loai son khac duoc danh gid.

4. KET LUAN

1. Sau 20 chu ky thir nghiém gia tdc, cac loai son cia LB Nga va son do Vién
DBND ché tao co su suy giam nhét dinh vé tinh nang trang tri (d6i véi nhém son
pht), chu yéu 1a thay doi mau sic va d6 bong, cac chi tiéu ngoai quan khac khong c6
su thay doi.

2. Tét ca cac loai son cia LB Nga va son do Vién bPBND ché tao déu co té)ng
diém vé tinh ning bao vé dat yéu cu theo cach danh gia trong tiéu chuan [8] (ngoai
trir son EP-567.VN, tuy nhién khi thtr nghiém lai lan tht hai, son EP-567.VN khong
bi hién tuong phong rop). Nhu vay, cac loai son nay pht hop dé khai thac trong diéu
kién nha kho thong gid ty nhién ¢ vung nhiét doi.

3. Son EP-255 cua LB Nga va EP-255.VN do Vién PBND ché tao 1a loai son
6n dinh nhat ca vé tinh nang trang tri va tinh ning bao vé.
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SUMMARY

ACCELERATED TEST FOR DETERMINATION OF DECORATIVE AND
PROTECTIVE PROPERTIES OF SOME PAINTS COATINGS BEING USED
IN TROPICAL CLIMATIC CONDITIONS OF VIETNAM

This article presents result of accelerated test for determination of decorative
and protective properties of five paint coatings made by Institute of Tropical
Durability (ITP)/ Vietnam - Russia Tropical Centre. They are: VL-02.VN, XC-
567.VN, EP-255.VN, EP-567.VN, EP-730.VN. Herewith, VL-02.VN is a primer,
XC-567.VN is used for temporary protection purpose, while EP-255.VN, EP-
567.VN, EP-730.VN are protective paints. These paints are intended to be used in
the aviation industry. The accelerated test was lasting in 20 cycles, each cycle is
equal to 24 hours. This test has been conducted in accordance with 14th method of
GOST 9.401 standard, which simulates the operating conditions of paints in
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naturally ventilation warehouses in tropical region. The protective and decorative
properties of tested paints have been assessed after 1, 3, 5, 7, 10, 15 and 20 test
cycles according to both GOST 9.407 and TCVN-8785 standards. The test result
shows that, the total protective rating of all the coatings (except EP-567.VN paint) is
equal to 1.00, that met the requirement of GOST 9.401 standard (required rating is
1.00). So these paints are suitable for using in tropical climatic conditions. In terms
of decorative property, paints EP-255.VN and EP-730.VN have a rating of 0.93, that
is higher than the required rating (0.9) in relation to GOST 9.401. Paint EP-567.VN
had some surface blistering defects that occurred after the 1st test cycle. However, it
has been reprepared and re-tested and these defects have not appeared.

Keywords: Paint coating, accelerated test, protective property, decorative property.
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