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TOM TAT

Phia Bdc Viét Nam duwoc dic trung boi bén mia ré rét (xudn, ha, thu va dong), voi mua dong
thwong khé va mia hé néng am, cdc vit liéu (dién hinh la cdc 16p son phit bao vé két cdu thép)
duoc sur dung trong viing khi hdu ndy ciing chiu anh huéng vé cung phirc tap, nhanh chéng bi pha
iy, do do6 tuéi tho va cdc tinh chat trang tri ciia I6p son phu luén dwgc nguoi sir dung va nha san
xudt son quan tam. Bdi béo trinh bay két qua dir bdo tudi tho va sie thay doi cdc tinh chat trang tri
(d6 béng va mau) cia 16p son acrylic bang thie nghiém gia toc. Chwong trinh thir nghiém gia toc
dwoc mo phong theo diéu kién khi quyén nhiét doi nong thon tai tram thir nghiém tw nhién Hoa
Lac (xa Yén Binh, huyén Thach T hat, T, p. Ha Noi, Viét Nam). Ti uoi tho ciia lop son acrylic duoc
xdc dinh theo tiéu chuan GOST 9.401-2018, do bong cua lop son dwoc xac dinh theo TCVN
2101:2016, su thay doi mau dwoc xdc dinh theo TCVN 9882:2013. Két qud nghién ciru theo thir
nghiém gia toc cho thdy, thoi diém mirc dp an mon dat do gi Ri 3 (theo danh gia TCVN 12005-
3:2017), tuéi tho cua son acrylic AR-752 la 3,35 nam, cua son acrylic Tar 5366 la 3,60 nam.

Tiwr khoa: Thir nghiém gia tdc; Son AR-752; Son Tar 5366; Khi hau nhiét d6i ndng thon; Du bao tudi tho; CAc tinh chat
trang tri.

1. MO PAU

Viét Nam nam trong ving khi hau nhiét d6i 4m nén van d& bao vé chdng dn mon kim loai 1a
v6 ciing quan trong. Hién tai, giai phap ngan chin va chéng an mon cho cac két cau kim loai va
hop kim bang 16p son pha bao vé 1a phé bién va hitu hiéu hon ca [1]. Do vy, d6 bén va tudi tho
ctia 16p son phu ludn duoc nha san xuat ciing nhu ngudi st dung quan tam. Vi phuong phap thu
nghiém ty nhién nham danhh gia 46 bén kim loai va L hop kim trong khi quyén da dugc nhidu cong
trinh nghién ctru [2]. Phuong phap thir nghiém gia tdc nham rit ngan thoi gian thir nghiém, nhung
c6 thé thu dugc nhiing thong tin can thiét vé ddc tinh ki thuat va tudi tho cua vat lidu [3, 4].

Knudsen O. O. va cong su d3 nghién ctru trong quan gitta thir nghiém tu nhién va gia téc theo
chi s6 an mon creep. Lép son phit duge thir nghiém tu nhién trong thoi gian 5 ndm tai bd bién
Snorre (Na Uy). Thir nghiém gia tc dugc tién hanh trong phong thi nghiém theo 4 tiéu chuan
(Volvo STD 1027,1357, NT Build 228, NORSOK M-501 va ISO 7253:1996) [5-8]. Tuong quan
dac trung la toc d6 an mon vét rach cuc dai va tdc do dn mon vét rach trung binh duoc sir dung dé
danh gia m01 twong quan giita 2 phuong phap thir nghiém. Két qua nghién ctru cho thay, thir
nghiém gia toc theo chu ky u6t/kho cua tiéu chuan NORSOK M-501 va Volvo STD 1027,1357
cho mbi tuong quan tét hon so vai thir nghiém phun mu mudi theo tiéu chuan ISO 7253:1996 va
NT Build 228 [9].

Kariakina M. L. va cong sy da nghién ctru trong quan vé su suy giam d6 bong theo thoi gian
trong thtr nghiém ty nhién va th nghiém gia téc ddi véi 16p son phu I1dD- 133 va T1®-115, moi
tuong quan vé thoi gian thir nghlem tu nhién (1) va thoi gian thu nghiém gia tdc (t0) dugc thé hién
qua phuong trinh T = a. 0°, céc dd thi trén hinh 1 biéu dién méi twong quan nay [10].
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Hinh 1. Méi twong quan vé su mat dg bong theo thoi gian (ngay) giita thir nghlem ty nhién (t) va
thir nghiém gia téc (t0): 1- Son II®-133 mau xdm sam; 2- Son H®-115 mau vang cat;
3- Son ITd-115 mau kem; 4- Son I1d-115 mdu tring.

Trong nghién ctru cua tac gia Chu. M. T va cong su vé thir nghiém ty nhién ddi v6i 3 hé son
(son alkyd, son polyurethane va son epoxy) trong diéu kién khi quyén bién Nha Trang (Viét Nam)
trong thoi gian 5 ndm (tu thang 7/2016 dén thang 6/2021) va thir nghiém gia téc. Nghién ctru da
xdy dung tuong quan vé su suy bién d6 bong va mau cta cac hé son nay, tir d6 du bao thoi han
lam viéc cua cac hé son theo tiéu chuan GOST 9.401-2018. Két qua nghién ctru cho thay, hé son
c6 do bén kém (son alkyd) c6 hé s twong quan giita thir nghiém tu nhién va gia toc cao hon so
v6i cac son c6 dd bén cao (son epoxy va son polyurethane). Khi tién hanh thir nghiém gia toc xac
dinh thoi han st dung, son alkyd c6 sai s6 du bao 1a 3,6%, son polyurethane 1a 8,7%, con son
epoxy la 10,0% so véi thir nghiém ty nhién [3].

Nghién ctru nay da nghién ctru dy bao tudi tho va danh gia sy thay dbi cac tinh chat trang tri
(d6 bong, mau) ctia 2 mac son acrylic bang thir nghiém gia toc md phong theo diéu kién khi quyén
nhiét doi néng thén & mién Bic Viét Nam.

2. THUC NGHIEM
2.1. Nguyén vit liéu va thiét bi
Nghién ctru da tién hanh thir nghiém gia téc dbi véi 2 mac son acrylic: Son phu acrylic AR-
752 (ky hiéu: Son AR-752) (san pham son cua Cong ty TNHH MTV Hai Au Viét Nam) va son
phu acrylic Jotun Jotashield (ky hiu: Son Tar 5366) (san pham son cua Cong ty TNHH son Jotun
Viét Nam), mdt so thong so ky thuat ctia 2 loai son trén dugc tong hop trong bang 1.
Baing 1. Mot 56 chi tiéu ky thudt cia son AR-752 va Tar 5366.

Tén chi tiéu Son AR-752 Son Tar 5366
Do cing twong dbi (so v6i tam kinh chuan) >0,35 > 0,36
Do bén udn truc, mm 2 2
P06 bam dinh, diém 1 1
Do bén va dap, kg.cm > 60 > 60

Hai loai son 16t duoc sir dung 1a: Son 16t chdng gi acrylic AR-501 va dung méi pha son CS-02
(Cong ty TNHH MTV Hai Au Viét Nam), duge st dung lam 16p 16t cho 16p son AR-752. Son 16t
chéng gi acrylic JotaShield Primer va dung méi pha son No 7 (Céng ty TNHH son Jotun Viét
Nam), dugc su dung lam 16p 16t cho 16p son Tar 5366.

Xylene 99,0% (Xilong, Trung Qudc); butyl acetate 99,5% (Xilong, Trung Qudc);

Thép tAm méc Ct-3 duoc cét thanh cac tim mau vdi kich thude dai x rong x day = (150 x 75 x
2) mm.

Ta thtr nghiém ndng 4m Clime Event C/1000/40/3 (Weisstechnik, Dirc);

Tt thir nghi€ém birc xa mat troi Ci 4000 (Atlas, Hoa Ky).
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2.2. Chuin bi miu thir nghi¢m

Tam mau thép Ct-3 chuén bj dugc tudn thu theo tiéu chuan ISO 9227:2017 véi kich thude (150
x 75 x 2) mm. Son 16t va son phu acrylic dugc phu 1én bé mat tam thép Ct-3 bang sing phun son
chuyén dung. Lép son 16t duge phu 2 16p (16p thir nhat dé khd it nhat 8 gio, sau d6 mdi phun phu
16p thir hai) va d€ kho ty nhién it nhat 24 gio sau d6 méi phun phu 2 16p son phu (16p phu sau dugc
phun phu cach 16p thir nhét it nhat 24 gi6). Sau khi phun phu, cac tam mau dugc dé kho tu nhién
tai nhiét d6 phong it nhat 7 ngay, sau do tién hanh thtr nghiém gia toc va xac dinh céc tinh chat.
2.3. Phwong phap thir nghiém

Theo tiéu ghuén GOST 15150-69 [11], thir nghiém khi hau dugc lua chon véi phuong an khi
hau nhiét déi am (TB) va vi tri lam viéc ngoai troi (vi tri “17). Theo GOST 9.104-2018 [12], diéu
kién str dung dugc lya chon la khi hau nhiét d6i ngoai troi (T1).

Thir nghiém gia tbc dbi voi 16p son duoc thye hién theo GOST 9.401-2018 v6i phuong phép
thir s6 4, trong dleu kién khai thac sir dung thudc khi quyén nong thon, khi hau nhiét doi am, moi
truong khi quyén ngoai troi. Phuong phap thir nghiém gia tdc s6 4 cho phép md phong tac dong
ctia diéu kién khi quyén tuong tmg véi khu vuc tram thir nghiém ty nhién Hoa Lac (x3 Yén Binh,
huyén Thach That, Tp. Ha N(_)l)’, v6i khi hu nhiét doi ndng thon, dir liéu khi tuong - mdi truong
trong 5 nam (tir thang 7/2016 dén thang 6/2021) dugc tong hgp trong bang 2.

Bdng 2. Théng ké dir lieu khi twong - moi truong tai tram thue nghiém ty nhién Hoa Lac [13].

Nhiét dog, Do fllp twong Birc xa mét troi, Lwong mura, Do mudi,
°C d0i,% MJ/m? mm mg/m?2.ngay
24,7 77,4 4372 1964 20,6

Mot chu ky thir nghiém gia téc (trong Gmg véi 24 gid) bao gdm 4 giai doan sau:

- Giai doan thir nhét (trong 10 gid): Thir nghiém trong ta nhiét 4m vé6i nhiét d6 T = 55 + 2 °C
va d6 am tuong doi RH =97 + 3%;

- Giai doan thir hai (trong 2 gi6): Tu nhiét 4m duoc ngit ngudn dbt nong dé tao didu kién
ngung am;

- Giai doan thir ba (trong 10 gio): Thir nghiém trong tu thoi tiéy nhan tao voinhiét do T =60 +
3’°C, birc xa UV =35+ 5 W/m?, dit ché do 1am viéc cua ti & “ché do 4 - 16” (phun nudc: 4 phut,
say kho: 16 phut);

- Giaj doan thir tu (trong 2 gid): Pt cic mau thir nghiém & nhiét d6 T = 15 - 30 °C va do am
tuong doi RH < 80%.

Biéu d biéu dién 4 giai doan trong 1 chu ky thir nghiém gia téc dugc thé hién trén hinh 2.
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Hinh 2. Cdc giai doan trong 1 chu ky thir nghiém gia toc.
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2.4. Phuwong phap danh gia

Do bong cta 16p son phu duge xac dinh theo TCVN 2101:2016 [14], do tai goc 60° trén thiét
bi Rhopoint 20/60/85.

Do mét mau dugc xéc dinh theo TCVN 9882:2013 [15], dugc do trén thiét bj X-rite Ci62 theo
tiéu chuan CIE LAB c¢6 cac toa do mau (L*, a*, b*), voi L* 1a toa d6 dam nhat, sang toi (cuong
do sang), a* 1a toa do do/xanh luc, b* 1a toa d§ vang/xanh lam.

Do bong va 4o mﬁt mau duoc danh gia voi tuan suat 7 chu ky thir nghiém gia tdc/lan. Tan suat
danh gid nay co6 thé dugc tién hanh véi s6 chu ky nhd hon tuy thudc vao diéu kién va mac do suy
bién cua 2 chi ti€u nay.

Do gi duoc danh gia theo TCVN 12005-3:2017 [16], danh gia theo tung chu ky thir nghiém.
Trong nghién ctru nay, thoi diém mirc &n mon dat dén do gi Ri 3 (twong ng voi dién tich ving bi
gi khong qua 1%) thi két thiic thur nghiém gia toc.

Tudi tho ctia 16p son (tr) dugc dénh gid theo tiéu chuan GOST 9.401-2018 v6i hé s6 gia toe
la ket = 18 (d6i v6i nhoém diéu kién van hanh T1 - khi hau nhiét d6i ngoai troi) va ter dugc xac
dinh theo cong thuc sau [4]:

kgt igr
TeT = 3¢z (1)

Trong do:
Kot - Hé s6 gia toc.
ioT - SO chu ky thir nghiém gia tdc tai thoi diém mire do &n mon dat dén do gi Ri 3 (twong
ung véi tong dién tich bé mat an mon khong qua 1% - danh gia theo TCVN 12005-3:2017).
3. KET QUA VA THAO LUAN
3.1. Dit liéu ban déu ciia cac miu thir nghiém
Thong s6 d6 day mang son (1a tong d6 day cua 16p son 16t va 16p son phu), do bong va mau
cta son acrylic AR -752 va son acrylic Tar 5366 dugc trinh bay trong bang 3.
Bing 3. Mot s6 thong sé dau vdo ciia cdc 10p son thir nghiém.

Loai son acrylic P day, um  D§ béng, GU = Maué*LAB =
Son AR-752 85,0 85 9398 -1,18 0,87
Son Tar 5366 88,0 85 27,22 -0,045 0,095

3.2. Su suy giam d9 bong ciia 16p son

Bé mit 16p son phu chiu tac dong manh mé bdi cac diéu kién khi hau, lam suy giam d6 bong
cua chung. Do @6, viéc khao sat, danh gia su thay ddi do bong bé mat 16p son 1a can thiét. Chi tiéu
d6 bong cua 16p son ciing d& dang duoc dinh lwong chinh x4c bang trang thiét bi do chuyén dung.
Thong qua gia tri d§ bong, co thé danh gia hiéu qua, vai tro ciia cac thanh phan tao nén 16p son do
(46 bén cua chat tao mang, d6 min va kha nang tuong hop ciia bot mau voi chit tao mang, d6 6 on
dinh cua 16p phu ngoai cung,...), tir nhiimg két qua dé c6 thé khuyén céo cho nha san xuit tim giai
phap khoa hoc dé c6 phuong 4n thay doi va cai thién cac thanh phan trong son nham duy tri do
bong theo thoi gian.

Céc két qua xac dinh d¢ bong ciia 16p son theo thoi gian (chu ky) bang thir nghiém gia tdc dugc
thé hién trén hinh 3. Két qua trén hinh 3 cho thiy, d6 bong ctia 2 méac son c6 su suy giam theo quy
luat twong tu nhau qua cac chu ky thir nghiém. Do béng suy giam nhanh nhét trong thoi gian tir
chu ky thir 21 dén chu ky thir 28, d6 bong 16p son AR-752 giam 43,66%, con d6 bong 16p son Tar
5366 giam 31,50%. O nhitng chu ky dau va nhitng chu ky tiép theo (sau chu ky thir 28), d6 bong
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ctia 2 16p son suy giam déu va cham hon. Lép son AR-752 bi suy giam d6 bong nhanh hon so véi
16p son Tar 5366. Pén chu ky 63, gia tri 0 bong cua 16p son AR-752 xac dinh dugc 1a 13 GU.
Tuy nhién, ¢ chu ky 70, 16p son AR-752 mét do bong (khong thé xac dinh duge d6 bong tai thoi
diém nay), con d6 bong cua son Tar 5366 dat gia tri 19 GU.

100 =

7 B som AR-752
Som Tar 5366

80 —+

@
3
1

D béng (GU)

0 7 14 21 28 35 42 49 56 63 70

21 28 35 56

Thdi gian (chu ky) Thai gian (;:hu ky)
Hinh 3. Sw suy giam d¢ bong cdc l6p son Hinh 4. D¢ thay doi mau cac lop son
theo thoi gian thir nghiém gia toc. theo thoi gian thir nghiém gia toc.

3.3. Su bién ddi mau ciia 16p son

Su thay d6i mau ctia vat lidu noi chung phu thudc vao mure do bién ddi cac thanh phan héa hoc
cta chung, lam giam gid tri cua vat liéu. Vét liéu son bao gb6m nhiéu thanh phan khac nhau, do dé
su suy bién mau chu yéu 1a do thay d6i mau sic cta bot mau hodc chét tao mang.

Mirc d6 thay ddi mau theo thoi gian (s6 chu ky thir nghiém gia téc) ctia son AR-752 va son Tar
5366 dugc md ta trén hinh 4. Két qua trén hinh 4 cho thay, su thay d6i mau cia 2 mac son tuin
theo quy luat dudong cong déu va twong tw nhau trong nhitng chu ky thir nghiém, su thay ddi nay
cham hon & cac chu ky sau (sau chu ky thtr 28). Su thay d6i mau cua cac 16p son din ra manh
nhit ngay & 7 chu ky thir nghiém dau tién. Diéu nay chimg t6 kha ning bén mau ciia 2 loai son
acrylic nay khong cao. P thay d6i mau ctia 16p son AR-752 nhanh hon so véi son Tar 5366. Tai
chu ky thtr 7, mtrc d6 chénh 1éch mau gitra 16p son AR-752 va Tar 5366 1a 56,70%; con & chu ky
thir 63, mtrc dd chénh 16ch nay 13 39,36%. Sau 63 chu ky thir gia téc, do thay déi mau cua 16p phu
AR-752 dat t61 9,68, con cua son Tar 5366 dat toi 5,87.

Ngoai viéc danh gia muc do suy giam do bong va mau ddi véi 2 mac son acrylic trong thir
nghiém gia toc, nghién ctru nay da xac dinh gié tri d6 bam dinh (theo phuong phap cat 6 ciia TCVN
2097:1993 [17]) sau 70 chu ky thir nghiém gia toc va so sanh voi gia tri d6 bam dinh trong thir
nghiém ty nhién (sau 48 thang). Két qua xac dinh d6 bam dinh dugc trinh bay trong bang 4.

Bing 4. PJ bam dinh cia cdc 16p son AR-752 va Tar 5366 (diém)
trong thir nghiém gia toc va ti nhién.

. . cr A Sau 70 chu ky Sau 48 thang
Loai son acrylic  Gid tri ban dau thir nghiém gia téc _thir nghiém tw nhién

AR-752 1 5 5

Tar 5366 1 5 5

Két qua trong bang 4 cho thdy, 46 bam dinh ctia 16p phu bi giam xudng gia tri thip nhat (diém
5) theo thang danh gia cia TCVN 2097:1993, thoi diém nay mang son dé bi pha hiy 1% dién tich
be mat (d9 gi Ri 3), gia tri bdo v¢ cho nén thép Ct-3 1a rat thap.
3.4. Du bao tudi tho 16p son

Céc két qua thir nghiém gia toc cho thdy, murc in mon ctia son AR-752 dat d6 gi Ri 3 dugc ghi
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nhén tai 68 chu ky thir nghiém gia tdc (ict(ar) = 68), con son Tar 5366 ghi nhan tai chu ky 73
(icT(ran = 73).
Do d6, tudi tho cua son acrylic AR-752 dugc xéc dinh 1a
18x 68 .
TGT(AR) = W = 3,35 (nam)
Tudi tho cua son acrylic Tar 5366 dugc xac dinh la
18x 73 .
TaT(Tar) = ~3gz = 3,60 (ndm)

Theo s6 liéu nghién ctru thir nghiém tr nhién (tai tram thtr nghiém tur nhién Hoa Lac) dbi véi 2
loai son acrylic cta tac gia Chir Minh Tién va cong su [13], tai thoi diém an mon dat toi do gi Ri
3 1a Trnar) = 3,17 (ndm) va trneran) = 3,42 (nam).

Do viy, sai s6 du béo tudi tho (theo phurong phép gia tdc) ddi vai cac son acrylic nay 1a:

T - T 3,17 — 3,35
Apg = —MAR) GTAR) 4 100% = "> ¥ 100% = —5,68%
TTN(AR) 3,17
T -1 3,42 — 3,60
ATar — TN(Tar) GT(Tar) x100% = == > +100% = —5,26%
TTN(Tar) 3,42

Hinh 4nh bé mit cic tim mau thir nghiém gia tdc dugc tong hop trén hinh 5.

=

~ “. 3

MdAu ban diu 7 chu k¥ 28 chu k¥ 56 chu ky 70 chu ky

AR-752

Tar 5366

Hinh 5. Hinh anh bé mdt cdc 16p son phu acryllc trong thir nghién gia toc.

AR-752

Tar 5366

MAu ban diu 12 thiang 36 thing 60 thang

Hinh 6. Hinh anh bé mdt cdc I6p son phii acrylic trong thir nghiém tir nhién.
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Bang 5 tong hop gié tri d6 bong va do thay d6i mau déi véi 2 loai son acrylic (AR-752 va Tar
5366) theo thoi gian thir nghiém ty nhién (12 thang, 36 thang va 48 thang) tai Hoa Lac [13].
Bing 5. Su thay doi dé bong va mau ciia 2 mdc son acrylic (AR-752 va Tar 5366).

Loai son acrvlic D) béng P thay doi mau
: y 12thang 36thdng 48thadng 12thang 36thang 48 thang
AR-752 59 18 8,1 3,14 6,91 8,35
Tar 5366 29 1,9 - 1,84 5,06 6,77
Bé mat cac tim mau thir nghiém ty nhién tai Hoa Lac duoc minh hoa trén hinh 6 [13].
4. KET LUAN

Nghién ctru di thuc hién thir nghiém gia toc moé phong diéu kién khi hau nhiét d6i 4m mién
Bic Viét Nam dua trén bo 3 tiéu chuan cua LB Nga (GOST 15150-69, GOST 9.401-2018 va GOST
9.104-2018). L6p son acrylic AR-752 va Tar 5366 duoc thir nghiém gia toc trong diéu kién khi
hau nhiét d6i ving nong thon (phuong phap sé 4 ciia tiéu chuan GOST 9.401-2018) véi diéu kién
sir dung ngoai troi (theo GOST 9.104-2018) cho thiy d6 bong suy giam nhanh nhat trong khoang
chu ky thir 21 dén chu ky thir 28, ngoai khoang thoi gian nay, d6 béng bi suy giam chdm hon; mau
cua cac 16p phu suy giam nhanh & 7 chu ky thir nghiém gia tbc dau tién, ¢ nhitng chu ky sau, sy
suy giam chdm hon. Trong diéu kién khi hau mién Bic Viét Nam, theo tinh toan tur két qua thu
nghiém gia toc tudi tho cua 16p son AR-752 1a 3,35 nam (vdi sai s6 du bao cua phuong phap thir
nghiém gia téc 13 -5,68%) va tu01 tho ctia 16p son Tar 5366 1a 3,60 nam (v6i sai sO du bao cia
phuong phap thir nghiém gia toc 14 -5 ,26%). Ket qué nghién ciru 14 co sé khoa hoc dé khuyén céo
cho nha san xuat son va ngudi sir dung vé tudi tho, thdi han sir dung dbi véi hé son acrylic.

Loi ciam on: Nhoém tdc gia chan thanh cam on Trung tam Nhiét doti Viét - Nga da hé tro kinh phi dé thue
hién cac nghién cuu, khado sat frong khuon kho de tai “Nghién cuu xdy dung moé hinh dw bao tuoi tho mot
s0 loai son bao vé kim logi trong diéu kién khi hdu nhiét doi Viét Nam ™.
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ABSTRACT

Evaluation of changes in decorative properties and service life for acrylic paints
in the climatic conditions in Northern Vietnam

Northern Vietnam is characterized by four distinct seasons (spring, summer, autumn,
and winter), with winters typically dry and summers ranging from hot to mild. Materials
(typically protective coatings for steel structures) used in this climate zone are also subject
to extremely complex influences and are quickly destroyed. Therefore, the service life and
decorative properties of coatings are always of concern to users and paint manufacturers.
This work presents results of service life prediction, changes in gloss, and color of acrylic
paint by accelerated tests. Stages of the accelerated test were simulated according to rural
tropical conditions at Hoa Lac station (Yen Binh commune, Thach That district, Hanoi city,
Vietnam). The service life of acrylic paints is determined according to Russian State
standard GOST 9.401-2018, gloss is determined according to Vietnamese standard TCVN
2101:2016, and the color change is determined according to TCVN 9882:2013. Results of
the accelerated test have shown that the corrosion time of acrylic paints reaches Ri 3
(according to TCVN 12005-3:2017 assessment), the service life of acrylic paint AR-752 is
3.35 years, and paint Tar 5366 is 3.60 years.

Keywords: Accelerated test; Paint AR-752; Paint Tar 5366; Rural tropical climate; Service life prediction; Decorative
properties.
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