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1. PAT VAN PE

Céc chi tiét kim loai khi khai thac str dung trong diéu kién khi hau nhiét déi
chiu tac dong rat 1on cua méi treong an mon. Viét Nam c6 khi hau nhiét déi gié mua
ddc trung voi nhidu phan ving mang nhitng nét rat riéng biét. Do vy hiéu ning lam
viéc ciia cac san pham s& rat khac nhau tai cac phan ving khac nhau. Vi thé dé danh
gia dugc toan dién do bén nhiét déi cua cic san phim can thiét phai thir nghiém tai
cac khu vuce ¢ khi hau dai dién khac nhau nhim dat hiéu qua su dung cao nhét trong
cac diéu kién khi hau - méi trudong cu thé.

C6 nhiéu bién phéap bao vé chdng 3 an mon cho kim loai, trong d6 son phu dugc
sir dung rong rai do tinh hi¢u qua, kinh té va thuan tién cua né. Trong s6 cac hé son
bao v¢ kim loai c6 do ben thoi tiét cao phai ké dén cac hé son gdc polyuretan (PU),
c6 tinh ning bén thoi tiét vuot troi duge dung rong rii trong cong nghiép voi do
bong va d6 bén mau cao. PU dugc sir dung 1am 16p phu ngoai cho cac bé mit ndi va
ngoai that nhu: kim loai, g0, nhya, tudng trat vira, bé tong...

Nghién ctru thtt nghiém va danh gia cac hé son phu dugc cac vién nghién cuu
va cac hing son 16n trén thé gidi tién hanh bai ban. Tat ca cic san pham trudc khi st
dung déu dugc thir nghiém dé danh gia chat lugng. C6 nhiéu tai liéu vé cac phuong
phap thir nghiém va kiém tra san pham dudi dang cac tiéu chuan qudc té ISO,
ASTM, GOST. Tuy nhién cac cong bd vé do bén nhiét d6i ciia san phdm con kha it.
Céc nghién ctru qudc té chi ra rang, bén canh yéu t6 ndi tai cua hé son 1a: ban chit
chit tao mang, pigment, phu gia.., thi cic yéu t& bén ngoai: khi hdu-méi truong va
dic diém khai thac s dung, cing anh huong rat 16n dén qué trinh 130 hoa cac hé
son, kéo theo su bién ddi cac tinh chit 1am viéc cua no, bao gém céc tinh chat trang
tri va bao vé [1].

Theo [2], 180 hoa 16p son phu la mdt qua trinh phire tap boi cac tac dong dong
thdi ctia nhiéu yéu td, birc xa mat trdi, oxy, nhiét do, dd am, cac khi 6 0 nhiém, bui,..
gdy kho khan cho viéc mé hinh héa qua trinh lao hoa trong khi quyen Téc gia cua
[2] da tién hanh thir nghiém nhiéu hé son khac nhau tai 4 dia diém thu nghiém la
Matxcova, Riga, Batumi, Tashken. Két qua phan tich cho thdy mic du thoi gian ldo
hoéa tai cac dai diém thir nghiém la khac nhau, song dac diém 130 hoa lai giéng nhau.
Tai Tashken va Batumi 70% mau thir mét tinh chat trang tri chi sau 1 dén 1,5 nam,
trong khi do tai Riga va Matxcova hién tugng nay chi xay ra sau 2 nam va mudn
hon. V& tinh chat bao vé sy suy giam tuan theo diy sau: Batumi > Tashken > Riga >
Matxcova. Tai Batumi, tit ca cac mau thir mat 50% kha nang bao vé sau 1,5 nam,
dbi voi Tashken va Riga, Matxcova hién tugng nay xuat hién sau lan luot 1a 2,5; 3
va 4,5 nam. Nhu vay c6 thé sir dung tram thir nghiém tai Batumi dé rat ngén thoi
gian thur nghiém ty nhién, ddng thoi dir liéu thir nghiém tai Batumi dugc st dung dé
xdy dung mdi twong quan voi thir nghiém gia tdc.
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bo ben khi héu cua mot s6 hé son phu dugc nghién ctru trong [3,4,5] dudi tac
dong clia yéu t6 ndi tai 1a ban chat cua chat tao mang bao gom epoxy, alkyd, cao su
clo héa, polyuretan va flopolyme; va yéu té bén ngoai 1a diéu kién thoi tiét - khi héu
noi sir dung 1a dia diém thtr nghiém tai cac tram thr nghiém nam & tp H5 Chi Minh,
Hué va Nha Trang. Két qua nghién ctru tir tai liéu nay cho thiy, do bong cua son
polyuretan va flopolyme dugc bao ton tét hon hin so véi son epoxy, alkyd, cao su
clo hoéa. Néu nhu cac hé son epoxy, alkyd, cao su clo hoa hau nhu mét toan bd do
bong, va bi phan héa manh sau 12 thang thir nghiém, thi hé son polyuretan va
flopolyme van giit duoc cac tinh chat trang tri trong khoang thoi gian nay. Tuy
nhién khi tiép tuc thar nghiém thi bat dau co6 sy khic biét giita polyuretan va
flopolyme. Sau 72 thang bé mit hé son flopolyme van c6 d6 bong kha cao, trong khi
& polyuretan c6 déu hiéu phan hoa sau 60 thang va do bong giam dot ngot (dudi
ngudng 20%) sau 24 thang thir nghiém. Cac nghién ctru dan t6i két luan vé do bén
khi hdu cua cac hé son nhu sau: flopolyme > polyuretan > alkyd ~ cao su clo hoa ~
epoxy, trong do6 suy giam manh nhit xdy ra tai Nha Trang (noi c6 btrc xa mit troi
manh, ham luong mudi cao), tiép dén 1a tp HS Chi Minh (noi ¢6 blrc xa mat troi
manh va cac tac nhan oxy hoa, khi thai cong nghiép), it nhit 1a tai Hué (noi co cac
yéu té gy ldo héa déu yéu hon 2 dia diém kia).

Thir nghiém gia toc [6] ciing duoc tién hanh v6i cac hé son nhu trén, st dung
UV-Condensation Chamber ATLAS UVCON UC-327-2 theo ASTM G53-96, c6
chu ky gia tdc 1a: 4h UV ¢ 70°C va 8h ngung tu & 50°C, s6 chu ky 1a 80. V& co ban
sau 20 chu ky thir nghiém d6 bong cac hé son alkyd va epoxy giam nhanh, sau do
hau nhu khong d6i dén 80 chu ky. Trong khi, cac hé polyuretan va cao su clo hoa
giam dan bat dau tir chu ky 21, va tiém can dén gia tri khong ddi khi dat toi 80 chu
ky. Pic biét hé son flopolyme giit dugc do bong hau nhu khong ddi trong sudt 80
chu ky thur nghiém.

Bai bao trinh bay két qua thir nghiém tuy nhién tai 3 tram thir nghiém cuia
Trung tdm Nhiét d6i Viét - Nga trong thoi gian 5 nam trén cac hé son PU phd bién,
la tram Hoa Lac (HL) mang dac trung khi hau nhiét d6i ndng thon/ban cong nghiép,
tram Pam Bay (PB) dic trung cho khi hau nhiét déi bién-dao va tram Can Gid (CG)
¢6 khi hau nhiét doi ven bién/ban cong nghiép.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru: 4 hé son PU (bang 1).

Mau thir dugc chuén bj theo dung quy trinh huéng dan ciia nha san xuat, bao
gom 16p son 16t va 16p son phil. Vat lidu nén str dung 1a thép Ct-3, kich thuéc mau
thir 1a (300x150x2) mm. Cac tim mau dugc chuan bi theo phuong phap mai mon dé
loai bo hoan toan bé mit mau theo tiéu chuan [7]. PO nham bé mit mau dat khoang
0,5 dén 1,14 pm. Sau d6 cac tim mau dugc téy céc vét ban hitu co va rira sach cac
bui mai bang dung moi axeton hodc con, roi dé kho ty nhién. Tao céc 16p son bang
phwong phdp quet, lan hodc sir dung siing phun son. Can tao 16p son phu trén ca hai
mit cia tim mau. Bao vé cac canh mau thtr bang son k&m. Sau khi son pha, mau thi
duogc dé kho tu nhién trong diéu kién phong thi nghiém 24 h, trudc khi phoi.
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Do6i v6i mbi hé son va mdi dia diém thir nghiém chuan bi 5 mau thir nghiém
va 2 mau doi chung. Bdo quan mau doi ching trong di€u kién tiéu chuan cua PTN.

Bang 1. Céc hé son thir nghiém va ky hi¢u

H¢ Ky hiéu Son lét/ Son phw/ D¢ day h¢é s oz £
x . - x . 2 x * | Nha sin xuat
son mau ma san pham ma san pham son, um
Son chéng gi CMC Polyuretan Cong ty son
PU/HN Epoxy CMC Protective Coating 72 Ha Noi
Son chéng gi Son phu Cong ty son
Pl PUHA EP-502 PU-352M 73 Hai Au
0 y- X N N X
Son chong gi PU 709 Cong ty co
uretan | PU/OS EP-502 Ngoai troi 95 phén Oseven
Son chéng gi Son phu Cong ty son
PUTH | g pUNI; N-01 | S.PU-PI;CT-98 95 Téng hop

2.2. Phuwong phap nghién ciru

Dé nghién ctru anh hudng cua cac yéu t6 khi hau nhiét d6i 1én kha ning bao vé
chdng an mon cho kim loai ctia cac hé son phu, sir dung phuwong phép thir nghiém tur
nhién ngoai troi tai 3 tram thir nghi€ém cia Trung tdm Nhiét d6i1 Viét - Nga theo [1].
Céac mau duoc dit trén gia phoi nghiéng 45° ¢6 mit hudng vé phuong Nam. Thoi
gian thir nghiém 1a 5 ndm. Cac danh gia duoc tién hanh sau mdi 3 thang va co thé
diéu chinh tuy thudc vao murc do bién doi ciia cac hé son trong qua trinh thir nghiém.
Thoi diém bét dau trién khai thir nghiém trén ca 3 tram 13 thang 7 ndm 2016.

Trong qué trinh thir nghiém, kha ning bao vé duoc danh gia theo thang diém 0
dén 5 [1,7], 46 bién mau, do béng va do day dugc do bang thiét bi X-rite Ci62,
RHO-NGT 20/60/85 Trio va Positector 6000. Do bién mau (AE) dugc do theo hé toa
d6 mau CIE L*a*b* [8]. Thoi gian thir nghiém 13 5 nam. Cac két qua do dinh luong
duge xu ly bang phan tich hdi quy toan hoc dé dua ra cac phu thuéc ham cua céac
tham s6: d6 bién mau, do bong va d day theo thoi gian thir nghiém.

3. KET QUA VA BAN LUAN

Dic diém khi hau - thoi tiét - moi trudng tai 3 tram 13 nguyén nhan dan dén
nhiing khac biét trong qua trinh 130 hoa cac hé son. S6 liéu thong ké vé khi tuong-
moi truong tai 3 tram thir nghiém trong 5 nam cho thdy gi4 tri trung binh nim cua
cac tham s kha on dinh qua timg nam. Bang 2 trinh bay gia tri trung binh trong 5
nam (trong giai doan thir nghiém) cia cac yéu té tic dong chu yéu I1én qua trinh ldo
hoéa cac hé son.

Bang 2. S6 liéu théng ké trung binh trong 5 nam vé khi tuong - méi trudng

Tram thit | Birc xa mat | Nhiét d¢ trung PH mudi, Po 4m twong dbi
nghiém troi, MJ/m?> | binh nim, °C mg/m%ngay | trung binh nim, %
Hoa Lac 4372 24,7 15-25 77,4

Pam Bay 6722 27,3 40-60 80
Can Gio 6408 27,9 30-45 81
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Ngoai ra, sy c6 mat cua cac khi thai cong nghi¢p, cac tac nhan oxy hoa cling la
cac yeu to can tinh dén khi xem xét anh huong cua thoi tiét - khi hdu - moi trudong
1én qua trinh 130 hoéa 16p phu.

Dit liéu thuc nghiém cho thdy, qua trinh bién doi cac tinh chat trang tri va bao
vé cla tt ca 4 hé son PU dugc thur nghiém la twong duong véi nhau (theo cach danh
gia cua [1]) khi duoc thir nghiém trong cac diéu kién nhu nhau, mic du ching dugc
san xuat boi cac Cong ty son khac nhau va sir dung cac loai son 16t khac nhau khi
chuén bi mau. Do vay co thé léy két qua thtr nghiém hé son PU/HN tai 3 tram thi
nghiém 1am dai dién dé 1am 6 dic diém 130 hoa chung cho cac hé son PU (bang 3,
hinh 1). Theo d6:

- Vé dg béng: Su suy giam d6 bong tuan theo quy luat ham mi v&i hé sé twong
quan cao (R? ~ 0,90). Diéu nay c6 nghia 13, trong giai doan dau téc do suy giam rat
nhanh, sau d6 chdm dan. V& cudi thoi gian thir nghiém hau nhu cac 16p phi khong
con bao ton d6 bong, trong d6 sy suy giam nhanh nhat dugc quan sat thay tai Dam
By, tiép dén 1a Can Gio va Hoa Lac.

- Vé dé day: Toe dd giam trung binh hé son nhu sau: 2,6 pm/nam tai Hoa Lac,
3,4 um/nam tai PAm Bay, va 2,8 pm/nam tai Can Gio. Qua trinh giam d6 day tuan
theo quy luét tuyén tinh v6i hé s6 twong quan rat cao (R? ~ 0,99). Piéu nay c6 nghia
1a 6 day 16p phu giam dan déu theo thoi gian, nhanh nhat tai Dam Bay > Can Gid >
Hoa Lac.

Bang 3. Qua trinh bién d6i d6 bong, d6 day, mau va kha nang bao vé clia son PU/HN

Thoi gian Do bong Do day, pm bo bién mau, AE | Bio v€é an mon

thir nghiém| HL | PB | CG | HL | BB | CG | HL | bB | CG | HL | BB | CG

Othang |39,0(50,0(41,0] 52 |54 52 o] o] o | o] o] o
3thang | 14,0 (29,0 [22,0] 52 | 54 | 52 [034]0,65[038| 0 | 0 | ©
Sthang | 8,5 [17,0]13,0] 51 | 53 | 52 [048 091071 0 | o | o
Sthang | 6,4 [12,0] 94 | 51 | 53 | 51 [076|122]084] o | o | o
11thang | 62 | 88 | 72 | 50 | 52 | 51 [095]147][1,03] 0o | o | o
l4thang | 6,1 | 75 | 6,5 ] 49 | 51 | 50 [1,04|1,78]128] 0 | 0o | ©
17thang | 6,0 | 6,2 [ 60 | 49 | 50 | 50 [1,29]235]161] 0 | 0 | 0
20thang | 5.8 | 56 | 52 | 48 | 50 | 49 [1,92]287]215] 0 | o | o
23thang | 42 | 43 | 42 | 48 | 49 | 48 [226(334]247] 0 | o | o
26thang | 3.9 | 3,7 [ 39 | 47 | 48 | 47 [244[385]268] 0 | 0 | 0
29thang | 3.6 | 3,4 | 33 | 46 | 47 | 46 [2,75]411]291] 0o | o | o
32thang | 3,525 (29| 46 | 46 | 45 [3,02]467(327| 0 | 1 | o
35thang | 2,6 | 2,0 | 2,5 | 45 | 45 | 45 [344[513[3,65| 1 1 1
38thang | 23 | 1,3 | 2,1 | 44 | 44 | 44 [377]556 418 1 | 2 | 1
41thang | 1,8 | 1,1 | 1,6 | 43 | 43 | 43 [406[582 (447 1 | 2 | 1
4nam | 1,5 | - Sl a1 41 454637493 1 | 2 | 2
Snam | 1,1 | - - 393738 [513]694 551 2] 3 ] 2
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Hinh 1. Qué trinh bién d6i d6 bong (a), d6 day (b), mau (c)
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trong 5 ndm thu nghiém

tai cac tram thur nghiém
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- Vé dg bién mau (AE): Tdang tuyén tinh theo thoi gian thir nghiém voi hé sd
tuong quan rat cao (R ~ 0,98). Trong d6, 6 bién mau sau 5 nam tai Pam Bay 1on
nhit v6i AE = 6,94; tai Can Gid 1a 5,51 va tai Hoa Lac 14 5,13.

- Kha nang bao vé chong an mon cua hé son giam theo ddy: H¢ son tai Hoa
Lac > Can Gio > bam Bay. V& co ban cac hé son c6 kha nang bao v¢ tot cho kim
loai trong 3 nam & cac khu vuc khi hau nhiét déi khac nhau.

Nhu vay, xét tAt ca céc tinh chat trang tri va bao v¢, tai Pam Bay co6 su bién
d6i manh nht, tiép dén 1a tai Can Gio, sau d6 tai Hoa Lac. Hién twong nay phu hop
v6i ddc diém khi hau - thoi tiét - moi trudng tai cac dia diém nay. Xét theo muc do
anh hudng giam dan (dén qua trinh 130 hoa) thi cac yéu t co thir tu nhu sau: cuong
do birc xa Mat troi, do mudi bién, to hop nhiét d6 - o am, cac tac nhan oxy hoa. Tai
Pim Bay 2 yéu td xép dau 1a cuong do buc xa Mat troi, do mubi bién déu cao hon
céc tram kia (xem bang 2) nén qua trinh 130 hoa tai day 1a manh nhat. Tai Can Gid
cac yéu td: cuong do buc xa Mat troi, do mudi bién, td hop nhiét d6 - o am déu cao
hon tai Hoa Lac, do vay tai day cac hé son co tdc d6 130 héa nhanh hon tai Hoa Lac.

Mot diém dang chu y 1a, méc du tdc d6 bién ddi cta cac tham s ¢ khac nhau
khi thir nghiém tai cac dia diém khéc nhau, song dac diém bién doi lai giéng nhau vi
cung tuan theo mot quy luat nhét dinh, didu nay phu hop véi nghién ciru [3].

Khé nang bao v¢ ctuia cac hé son luon la ti€u chi quan trong nhét, do vay can
thiét so sanh kha ning bao vé cua son PU ciia cac nha san xuat khac nhau. Bang 4 va

hinh 3 trinh bay qué trinh thay d6i kha ning bao vé chdng dn mon ciia 4 hé son PU.

Bang 4. Qua trinh thay d6i kha ning bao vé chdng an mon cuia 4 hé son PU

Théi gian PU/HN PU/TH PU/HA PU/OS

thirnghiém | 7 | pg | cG | HL | PB | CG | HL | PB | CG | HL | BB | CG

1 ndm 0 0 0 0 0 0 0 0 0 0 0 0

2 ndm 0 0 0 0 0 0 0 0 0 0 0 0

3 ndm 1 1 1 0 1 0 0 1 0 0 1 1

4 ndm 1 2 2 1 2 1 1 2 1 1 2 1

5 ndm 2 3 2 2 2 2 2 2 2 2 2 2

Gi4 tri trong bang 14 thang diém bao vé dn mon theo [1]

Tur dit liéu thu nghiém co thé théy kha nang bao v¢ kim loai ctia cac son PU
khéc nhau trong cuing diéu kién thir nghiém la gén nhu nhau (theo danh gia cua [1]).
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Hinh 3. Qua trinh bién d6i kha ning bao vé chdng an mon ciia son PU/HN (a),
PU/TH (b), PU/HA (c) va PU/OS (d) trong 5 ndm thtr nghiém tai cac tram thir nghi¢m

4. KET LUAN

- Xét theo mirc d9 anh hudng giam dan (dén qua trinh Id0 hoa) thi co thé xap xép

cac yéu to khi hdu - mdi truong theo thur tu sau: cuong do blirc xa Mét trdi, dd mudi

bién, t6 hop nhiét d6 - do 4m, cac tac nhan oxy hoa. Dir liéu thir nghiém cho thiy mirc
dd suy bién cac h¢ son phu tai Pam Bay 1a 16n nhat, sau d6 1a Can Gio va Hoa Lac;
diéu nay phu hop véi dic diém khi hau - thoi tiét - méi truong tai cac dia diém nay.
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- Tinh chét suy bién cac tham sb cta cac hé son 1a dﬁ”)ng dang, mac du van tde suy
bién 1a khac nhau khi thtr nghiém trong nhiing diéu kién khac nhau, m¢ ra kha nang
thira nhan 13n nhau két qua thir nghiém khi dugc tién hanh & cac dia diém khac nhau.

- Céc nghién ciru danh gia dinh luong sir dung phuong phap phén tich hdi quy
va twong quan toan hoc cho phép phan anh qué trinh ldo héa bang cac mé hinh toan
hoc ¢6 hé sb hoi quy (R?) cao, nghia 14 giira cac dai lwong c6 mdi twong quan/su phu
thudc ham chit ché va cac mé hinh c6 d6 tin cdy cao. Diéu nay cho phép sir dung céc
mé hinh dé du bao dugc qua trinh bién ddi cac tinh chit trang tri va bao vé cua hé
son cy thé trong cac diéu kién sir dung cu thé bang phuong phéap thir nghiém gia tc.

Loi cam on. Tdp thé tac gid xin giri 1oi cam on dén lanh dao, chi huy Vién
PBND, phong DPBND/CNVB, phong PBND/CNPN di tao moi diéu kién thudn loi dé
nhém dé tai hoan thanh tot nhiém vu trong thoi gian khé dai, la tw liéu qui gid cho
bai bao nay.
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Nghién ctru khoa hoc céng nghé

SUMMARY

THE TROPICAL DURABILITY OF METAL PROTECTION PU PAINT
SYSTEMS IN DIFFERENT CLIMATE REGIONS IN VIETNAM

This paper presents the results of natural testing at 3 natural testing stations of
the Vietnam-Russia Tropical Center for a period of 5 years on popular polyurethane
coating systems. The tropical durability of the product is assessed by the variation of
the decorative and protective properties of the coating systems during the test. The
study shows that, among the climate-environmental parameters, the order of
influence is: UV radiation intensity, sea salt level, temperature-humidity
combination, oxidizing agents. The degradation properties of the paint systems are
similar, although the degradation rates are different when tested under different
conditions. The variation of gloss, thickness, color fastness and anticorrosion effect
of the PU paint coatings is highly correlated with the exposure time, showing the
possibility of using functions in predicting the working life of these coatings.

Keywords: Natural testing, weatherability, paint coating.
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