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TOM TAT

Nghién ciru nham muc dich ghé tao Iop phi bén UV véi Fluoropolyme va cdc loai bét mau,
phu gia ddc biét. Khao sat dé béen UV duoc tien hanh gitta Fluoroethylene vinyl ether (FEVE) so
voi Polyurethane, Epoxy, Acrylic, Alkyd. Trén co so do, nghién ciru xdy dung cong thirc va quy
trinh ché tao 16p phii vdi chat tao mang FEVE véi cac logi bt mau TiO, khac nhau (PFC 105,
Ti-902, R 767). Cac mau thi dwoc thir nghiém bang thiet bi QUV test va theo tieu chudn quy
dinh. Ket quad nghién ciru da ché tao dwoc 1op phui Fluoropolyme co tinh nang co Iy cao va kha
nang khang UV vuot tréi tir 10 % - 20% so voi cac logi son khac.
Tir khoa: Lop phu bén méi truong; Lop phi bén UV; Fluoropolyme; Fluoroethylen-vinyl ete (FEVE).

1. PAT VAN PE

Trong linh vuc quén su, hau hét cac VKTBKT déu duogc lam tir kim loai. Nhiéu VKTBKT
thuong xuyen hoat dong trong diéu kién khac nghiét cua anh sang mat troi, nhiét d, do a am cao
va hoi mudi bién. Tinh trang &n mon, hu hong dién ra lién tyc, gy thiét hai nang vé kinh té, k§
thut va an ninh, qudc phong. Céac loai VKTBKT néi chung déu duogc son phii bao vé nhiéu 16p,
tuy nhién, 16p ngoai cing thuong cé tudi tho st dung khong cao do chiu tic dong cua tia UV.
Nguyén nhan dugc chi ra la cac hé chat tao mang théng thuong hién nay (polyurethane, acrylic,
epoxy, alkyd,...) c6 nang luong lién két yéu, dudi tac dong cua tia UV dé bi dit gdy, tao thanh
gbc ty do va gy ldo hoa mang son. Khi 16p son bao vé ngoai cing bi hu hai, cac 16p 16t bén
trong ciing nhanh chong bi tin cong, 1am cho hiéu qua bao vé ciia ca t6 hop 16p phu bi suy giam,
déay nhanh toc d6 an mon VKTBKT.

Dé nang cao kha nang khang UV va ting hiéu qua bao vé cho hé I6p phu, ching t6i tién hanh
nghién ctru chat tao mang ho Fluoropolyme cting mét sé loai bot mau va phu gia dic biét dinh
huéng ché tao 16p pha bén UV (AntiUV QS-21). Fluoropolyme Ia loai chat tao mang ¢ tinh
ning co 1y va kha niang chiu thoi tiét cao, dac biét 1a vung nhiét doi. Do bén cao cua
Fluoropolyme duogc giai thich 1a do lién két manh cua cac nguyén tu flo trong cau tric khung,
ngan chan hoic 1am giam sy san sinh gdc tu do tao ra sy phan hay [2]. Pdng thoi, viéc sir dung
mot sb loai TiO, va két hop cuing ldc nhiéu loai phy gia khang UV ciing gop phan ting kha ning
chdng chiu thai tiét cho 16p phu.

Céc noi dung nghién ctu chinh can giai quyét: (i) Xéac dinh ham luong chat dong rin sir dung
trong 16p phu; (ii) Khao sat kha nang khang UV cua chét tao mang Fluoropolyme; (iii) Nghién
ctu thiét 1ap cong thuc ché tao 16p pha bao vé kim loai c6 kha ning khang UV cao; (iv) Thir
nghiém, so sanh danh gia kha nang khang UV cua I6p phu AntiUV QS-21.

2. NOI DUNG CAN GIAI QUYET
2.1. Nguyeén vit ligu va thiét bi thi nghiém
2.1.1. Nguyén vat li¢u thi nghi¢m
- Chét tao mang Fluoropolyme: FEVE resins: Non-volatile, %: 50; Density at 20 °C, g/cm®:

1.1 - 1.15; B6 nhét, Mpa: 1200 — 2500; Hydroxyl value (mg KOH/qg): 50 — 55; Acid value (mg
KOH/Q): 3;
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- Chit dong rin Isocyanate 6ACOHAT XN19: Non-volatile, %: 89 — 91; Viscosity at 23 °C,
cps: 450 — 650; NCO content, %: 19.3 — 20.3; NCO equivalent weight: 212;

- Butyl acetate: Cong thiic phan tir: CgHy,0,; Nhiét do sbi: 126 °C; Khdi luong phan tu:
116,16 g/mol; Ty trong: 0.88 g/cm?;

- Phu gia khang UV: Speedblock 1130 va Speedblock UV92;

- TiO, PFC 105: Dang tinh thé Rutile; Xur ly Clorua; TiO; 87 (%); Kich thudc hat (trung
binh) 0,28 (um); P hap thu dau 22 (g/100g);

- Céc loai héa chat, phu gia khéc: (i) Chét tao mang Acrylic polyol Cemalysk 119; Acrylic
AA1550; Epoxy ENIKOM Resin X75; Medium Alkyd 195 (ii) Chat tao mag TiO, Tipure 902;
Fe304; BaSQy; (iii) Phu gia: Chat chong lang; Chat hoa déo; Chat pha bot; Chat trg phan tan.
2.1.2. Thiét bj thi nghiém va kiém tra ddanh gid
a. Thiét bj thi nghiém, thi nghiém

Can dién tir; Can phan tich; Thiét bi phan tan va nghién bi téc do cao BGD 750/3 (max 7500
vong/phat); Thiét bi phan tan siéu am UP400St; Thiét bi loc.

b. Thiét bj kiém tra danh gid

- Thiét bi kiém tra tinh chit co ly: Thiét bi do bam dinh mang son b’éng phuong phap cit 6;
Thi@t bi do do cing mang son bang but ghi; Thudc kéo do d6 min; Thiet bi do d6 bén uon gap;
Thiét bi do d6 bén va dap mang son; Thiét bi do d¢ day;

- Thiét bi do kha ning khang UV: Tu QUV test nhiét am (Po kha ning chiu anh sang dén
huynh quang tr ngoai); Thiét bi do d6 bong mang son Elcometer.

2.2. Phwong phap tién hanh thye nghi¢m

Khao sat kha nang Thiét 1ap cong thirc 16p Thtr nghiém, so sanh, danh gia
khang UV cua chit tao > phu AntiUV QS-21 » kha nang khang UV cua 16p phu
mang FEVE AntiUV QS-21
¢ v t
Thtt nghiém QUV Khéo sat ham luong | - - | -
test va so sanh véi FEVE, TiO,, phu gia Khﬂaowsat S(,) sanh !(ha
PU, Epoxy, Acrylic khang UV kh ning nang khéng
khang UV UV so voi son
l ¢ theo thoi PU, Epoxy,
Danh gia suy giam do Danh gia suy giam do gran Acrylic, Alkyd
bong va do bam dinh bong, va do bam dinh

Quy trinh ché tao 16p pha AntiUV QS-21 thir nghiém duoc thuc hién qua cac bude dudi day:

Budc 1 - Phan tan bot mau vao dung dich nhua-dung moi:

- Giai doan 1: Phan tan bang thiét bi khuay BGD 750/3, téc do = 3000 vong/phut, thoi gian
20 — 30 p, nhiét do duy tri <50 °C (nho céi nghién 2 16p 1am méat bang nuéc);

- Giai doan 2: Phan tan bang thiét bi siéu &m UP400St: Cong suat 400 W, tan sé 23 Hz, thoi
gian 30 p.

Budc 2 - U mudi 24 gio dé cac loai bot thim wot déu;

Budc 3 - Nghién min hdn hop dén d6 min < 15 micro: dung thiét bi nghién bi, tc do = 3500 -
4500 vong/phut, thoi gian 30 — 40 p, nhiét do duy tri < 60 °C;

Budc 4 - Phan tan giai doan 2 cac thanh phan chat tao mang, dung méi, phu gia con lai: dung
thié;t bi khudy canh khudy dia, tbc do = 2000 - 3000 vong/phdt trong 20 — 30 p, nhiét do duy tri <
50 °C;

Budc 5 - Loc chan khong, tao mau trén thép hoic dong goi.
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2.3. Phwrong phap kiém tra danh gia
a. Xdc dinh yéu cdu ki thudr doi véi 16p phi khang UV trén nén thép cacbon

_ - Lop phu dép g duoc yéu cau vé céc tinh ndng co Iy quan trong cia lop phu béo vé trén
nen thép cacbon (TCVN 8789:2011): D9 bén bam dinh: diem 1; D6 bén udn: duong kinh truc 2
mm; Do bén va dap mang son: > 50 kg.cm; Bo bong > 70 GU; B¢ cirng but chi > 3H;

- Boi vai kha nang khang UV: dam bao > 90% sau 360 gio va > 80% sau 720 gio thi nghiém
QUV test, cao hon 10 — 20% so vai cac 16p phu thong thuong hién nay (polyurethane, epoxy,
acrylic, alkyd).

b. Phirong phdp nghién ciru tinh chdt co' Iy

Str dung cac tiéu chuan TCVN hién hanh do tinh chat co 1y cho son, 16p phi: Do kha ndng
bam dinh theo TCVN 2097-2015; Po d6 bong mang son theo TCVN 2101-2016; Po d6 bén va
dap theo TCV[\I 2100-2-2013; Do d6 nhot theo TCVN 4859-2013; Bo d6 cirng theo ASTM D
3363; Bo d6 bén uon mang son theo TCVN 2099 — 2013.
¢. Phuwong phap nghién cueu kha nang khang UV

TCVN 11608-3 : 2016. Thong sO thir nghiém QUV test: 1 chu ky 8 gio, trong do6 4 gid chiéu
khé UVA340 (340 nm), cong suat birc xa 0:83 W/mz.nm, nhiét do tam den 60 + 2.5 °C, 4 gio tiép
theo 1a ban chu ky ngung tu (dark period) tat birc xa UV, duy tri nhiét do 50 = 2.5 °C.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh ham lrgng déng rin cho chit tao mang FEVE

Ham lugng chat dong rin dugc tinh toan 1y thuyét va thir nghiém thyc té:

Tinh toan Iy thuyét ham lugng chat dong rin isocyanate XN19 st dung cho chét tao tao mang
FEVE:

FEVE/XN19 = (Myco X Hydroxyl value FEVE x Non-volatile FEVE) / (Mon X Hydroxyl
value FEVE x Non-volatile FEVE) = 46x50x50/17x20x90 = 3.43.

Suy ra ty 1¢ Iy thuyét FEVE:XN19 = 100:29.
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Hinh 1. Cdu triic phdn tir FEVE va phdn g déng ran véi nhém chire ~CNO.

Cung véi tinh toan ly thuyét, ching t6i tién hanh thir nghiém thuc té théng qua céc tinh chat co
ly va tinh chat bé mat caa I6p pha. Tir d6, xac dinh ham luong chat déng ran sir dung phu hop nhit.

Két qua tinh toan 1y thuyét va khao nghiém thuc té cho thdy ham luong dong rin isocyanate
XN19 trong khoang 27% — 32% so véi chat tao mang FEVE I tot nhat. Mang sau dong ran dam
bao d6 bam dinh diém 0 (hoan toan khéng bi bong troc); PO cimg but chi dat 4H, do bén va dap
50 — 52 kg.cm; Kha nang bén trong dung mdi 30 gio (cao nhét) ciing thé hién mirc d6 dong rin
ctia mang FEVE. Két qua thir nghiém thyc té phu hop véi tinh toan ly thuyét ty 1¢ ham luong
FEVE : XN19 = 100:29. L6p phtt FEVE don thuan van dam bao thoi gian khé, tinh bam dinh 1én
thép. Tuy nhién, khi c6 mat cta polyisocyanate, tinh ning co 1y cia 16p phu ting 1én dang ké.
Nguyén nhén la cac nhoém chuc —CNO trong polyisocyanate phan ung voi nhom chirc —OH trong
FEVE tao mang khong gian 3 chiéu.
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Bing 1. Khao sdt thuc té xdac dinh ham lwong déng ran.

XAC PINH HAM LUONG CHAT PONG RAN CHO FEVE
Mau2 | Mau3 | Mau4 | Maus | Mau 6
Nguyén liéu XN19 - | XN19 - | XN19 - | XN19 - | XN19 -
18% 23% 28% 33% 38%
Hon hop 16p pha FEVE- 20 20 20 20 20
TiO2 105
Hon hgpdong rin 4 5 6 7 8
XN19:xylene = 1:1
Ham Iwong chit dong rinso | 18 23 28 33 38
v6i nhya
TINH CHAT
Thoi gian khd mit <30p | <30p | <30p | <30p | <30p
Bam dinh, diém 1 1 1 0 0
Do bong, GU 70.2 71.7 71.4 73.1 71.8
Do cung but chi, H H 3H 4H 4H 4H
D6 bén ubn, mm 2 2 2 2 3
D6 bén va dap, kg.cm 36 44 48 52 50
Thoi gian sdng, gio 4 4 35 35 3
D6 bén ngam dung moi, gio 15 16 28 30 30
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Gid&r thlr nghiém QUV test, gier Ham lugng chat déng rén, %

Hinh 2. B¢ suy giam dé béng ciia 16p phit FEVE theo ham heong chdt dong ran:
a) D¢ bong (GU) cac 16p phu FEVE trong qua trinh thir nghiém QUV test;
b) D¢ suy giam do bong (%) lop phii FEVE wng voi cac ham luong dong ran
khac nhau sau 360 gio va 720 gio thir nghiém QUYV test.

Két, qua thtr nghiém kha nang khang UV cua ghét tao mang FEVE theo cac ham luong chat
dong ran cling cho thy tai ham lugng chat dong ran 28% 16p phu FEVE dat kha nang khang UV
cao nhat. Bg suy giam d6 bong sau 360 gio dat 96.0% va tai 720 gio dat 89.1%

3.2. Khio st kha ning khang UV ciia chit tao mang FEVE so véi PU, Epoxy, Acrylic
Két qua thir nghiém khang UV cua chat tao mang FEVE. Két qua thir nghiém QUV test cho

thdy tat ca cac mau thir sau thoi gian thir nghlem 72 gio dén 720 gid d6 bong diéu bi suy glam
Trong d6, muc d6 suy giam d6 bong cua chat tao mang FEVE sau 360 gid va 720 gio diéu tdt
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nhit trong g vai 96.9% va 94%. Tiép theo 1a chat tao mang Polyurethane, Epoxy va Acrylic.
Nguyén nhan dugc chi ra 1a do nguyén tu fluor tuong ddi nho, do phan cyc thép nhung lai ¢6 d
am dién cao. Khi fluor lién két v6i carbon (C F), lién két niy manh hon, khong nhay cam voi
luc Van der Waals nhu hydrocarbon, khong dé dang lién két voi cac vat lidu khac. Néu birc xa bi
hap thu c6 muc niang luong cao hon nang luong gitr cAu triic phéan tir lai v6i nhau, lién két phan
ttr s& bi pha huy va su 40 hoa bat dau xay ra. Trong khi ning lugng anh sang cao nhit dé pha
huy vat chét 1a 411 kJ/mol thi ning lugng pha huy nhiéu lién két trong hop chét chira Flo cao
hon gia tri do.
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Thoi gian thir QUV test, gior Chét tac ming
Hinh 3. So sdnh kha nang khang UV ciia chit tao mang FEVE so véi PU, Epoxy, Acrylic:
a) Do bong (GU) cdc I6p phu trong qud trinh thir nghiém QUYV test;
b) D¢ suy giam do bong (%) cac lop phii sau 360 gio va 720 gio thir nghiém QUV test.

Bing 2. So sanh gid tri nang lwong can thiét dé phd huy lién két.

Hop chét Cachon-cachon KJ/mol Hop chét khac KJ/mol
Hop chit fluor CF;3-CF; 414 F-CF,-CHjs 523
CF3-CHjs 424 CF5CH,-H 447
Hop chit khac CHs-CHj 379 CH5CH,-H 411

3.3. Thiét 1ap cong thirc va quy trinh ché tao 16p phii bén UV AntiUV QS-21

a. Xdc dinh cong thirc co s lop phi AntiUV QS-21
- Hai thanh phan quan trong nhét trong cong thirc 16p phu 13 chit tao mang va chét tao mau.
Qua khao sat cho thiy v6i ham luong TiO2 PFC 105 > 16% thi 16p phui s& dam bao che phu tdt
va c6 d¢ che phu < 0.018 g/cm2 (TCVN 2095:1993);
- Ham lugng chét tao mang FEVE > 40% 16p phii dam bao dugc do bam dinh diém 0 (TCVN
2097:2015) va @6 bong > 85 GU (TCVN 2101:2016 );
- Ham lugng dung méi va chét gia cuong BaSO4 duoc tinh toan, can ddi dé dam bao do nhdét,
d6 bam dinh va tinh chét bé mit.

Bdng 3. Cong thirc co so lop phu AntiUV QS-21.

TT Nguyén liéu Ham lugng, %

1 | Dung méi cac loai <20

2 | Chat tao mang FEVE > 40

3 | TiO, PFC 105 > 16

4 | Black cacbon FH 1604 1.5% so v6i TiO,

5 | B6t BaSO, <14

6 | Céac loai phu gia <10

7 | Chét dong rin isocyanate XN 19 | 28 % so véi chat tao mang
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. Nghién citu cong thire t6i wu I6p AntiUV QS-21
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Gids thir nghi¢m QUYV test, gitr

(d)

Hinh 4. Khdo sdt kha néing khdang UV theo ham lwong TiO, va chdt tao mang FEVE:
(a, b) Khdo sdt dg bén UV theo ham heong TiO5,
(c, d) Khdo sdt do bén UV theo ham lwong chat tao mang FEVE.

Két qua khao sat cho thay ddi voi cac mau thir c6 ham lugng TiO, dudi 17% va FEVE > 55%
cho hiéu qua khang UV thap, do suy giam do 'bong sau 360 gio la < 90% va sau 720 gio la <
80%. C6 thé giai thich do ham luong TiO, thap, ham luong FEVE cao lam d¢ che phu bi han
ché, anh sang xuyén qua mang tac dong tryc tiép dén mach polyme giy 3o hoa mot phan va suy
giam d6 bong. D6i voi cac mau c6 ham lugng TiO, > 18.5%, FEVE < 45% ciing cho thay kha
ning khang UV giam dan. Nguyén nhan 1a ham luong TiO, 16n thi kha ning che chin tot, nhung
TiO, c¢6 do hit dau 22 (g/100g) s& lam giam ham luong FEVE, kha ning bao phu cua chat tao
mang 1én bot mau kém, khuyét tat mang nhiéu hon dan dén cac yéu td méi truong dé xam nhap
vao sau trong 16p phi. Mt khac ham luong TiO, cao dong nghia véi phan tng quang hoa xdy ra
manh hon gay nén lao hoa l6p phu.

Ham lugng FEVE, %
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Gidr thir nghiém QUV test, gier Ham luong FEVE, %
Hinh 5. Khao sat kha nang khang UV theo ham luong phu gia khang UV:
a) Do bong (GU) cac l6p phu trong qua trinh thir nghiém QUYV test;
b) B¢ suy giam do bong (%) cac I6p phu sau 360 gio va 720 gio thu nghiém QUV test.
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Két qua thir nghiém cho thay Vv6i sy ¢ mit clia cac chit phu gia UV giup tang kha nang
khang UV cua 16p phu. Co thé giai thich ¢ nhiét d cao, qua trinh chuyen dong phan tir va
chuyén dong mach (Brown) s& dat dén diém cuc dai tai cdc ving bién (bé mat) va hinh thanh cac
qua trinh gdy lién két, hinh thanh cac gbc tu do. Sy c6 mat ciia phu gia khang UV Speedblock
1130 (hydroxyphenyl-benzotriazole) giup hap thu séng UV va chuyén hoa thanh ning lugng
nhiét vo hai cho polyme, trong khi Speedblock UV92 (HALS - Hindered Amines Light
Stabilizers) hd trg khoa cac hoat tinh cac gbc tu do. Két qua thir nghiém thyc té cho thdy ham
luong > 1.5% kha nang khang 1d0 hoa UV dat gia trj cao nhat va gan nhu khong ting thém.

Tir cac ham lugng t6i wu dd xac dinh cho FEVE, TiO, PFC105, phu gia khang UV va cac
thanh phan khéc, d¢ xuat cong thirc 16p pht AntiUV QS-21 nhu bang 4.

Bing 4. Cong thirc t6i wu I6p phit AntiUV QS-21.

T Nguyén liéu Ham lwong
1 | Dung mbi Butyl Acetate 10
2 | Dung moi Xylene 7.75
3 | Chat tao mang FEVE (fluoroethylen-vinyl ete) 45
4 | Phu gia trg phan tdn Afcona 4071 2.5
5 | Phu gia hoa déo 3
6 | Phu gia chong lang 2
7 | Phu gia phé bot 0.5
8 | Phu gia dan trai bé mit 0.5
9 | Phu gia khang UV 15
10 | Chét tao mau TiO, PFC 105 18
11 | Chat tao mau cacbon black FH 1604 0.25
12 | Chat don gia cudng BaSO, 9
Téng 100
Hon hop chit dong ran isocyanate XN 19 : Xylene = 1:1 28

3.4. Thir nghiém, so sanh, danh gia tinh chét co 1y va kha ning khang UV caa lép phi
AntiUV QS-21 so vei vai cac loai lep phi thong thwong

Dé khao sat kha nang khang UV cua l6p pha AntiUV QS-21 chung t6i str dung cac 16p phu
trén co s¢ chat tao mang polyurethane, epoxy, acrylic, alkyd. Trong do, ham lugng chat tao
mang, chat tao mau, va cac thanh phan khac co ban giong l6p phu AntiUV QS-21: chat tao mang
45%, chat tao mau TiO, 18%, chat don BaSO, 9%, dung mdi 17.75%.

Két qua thir nghiém, so sanh tinh chét co 1y quan trong cuia cac I16p phu trén nén thép cacbon:

Bdng 5. So sanh chi tiéu co Iy cua AntiUV QS-21 véi cac lop phu thong thuong.

Don AntiuVv

Chi tiéu co' ly Tiéu chuan Vi 0s21 PU | Epoxy | Acrylic | Alkyd
b5 bam dinh 202%'8'15 diém 0 0 0 1 1
B¢ béng 212%'8'16 GU 91.2 934 | 941 | 895 | 907
B0 ben va dap oot | kg.cm 52 48 | 50 | 48 | 32
D6 cimg bé mat | ASTM D 3363 | H 4H 2H | 3H 3H H
Do bén ubn TCVN

2099:2013 mm 2 2 2 4
D06 nhot TCVN ) 65-
20952013 gidy 65-70 % | 75-80 | 65-70 | 65-70
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popi ZOBE’.\{Q'% glem? 0.016 | 0.018 | 0.019 | 0.018 | 0.017
rTn}:tn sn o ongg-\;ole phut 10 15 | 30 5 120
Thoi gian kho TCVN N

hoan toan 2096:2015 glo 48 72 72 24 168

Két qua khao sat cac tinh chat co 1y quan trong cua 16p phu cho thay tat ca cac chi tiéu co ly
diéu dap ung tét va vuot so véi yéu cau cho I6p phi bao vé két cdu thép theo TCVN 8789:2011.
So véi cac loai 16p phu thong thuong (polyurethane, epoxy, acrylic, alkyd), c6 mot s chi tiéu
tuong duong nhu do bam dinh, do bong, d6 bén ubn, do nhét, do bén va dap. Mot sé chi tiéu
vuot S0 Véi céc 1op phu con lai nhu d6 cing bé mat, do phu.

Két qua thir nghiém, so sénh kha ning khang UV cua I6p phi AntiUV QS-21 so véi lop phu
trén co s& chat tao mang polyurethane, epoxy, acrylic, alkyd.
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Gidr thir nghiém QUV test, gior : N
Chat tao mang

Hinh 6. Thu nghiém kha ndang khang UV lop phu AntiUV QS-21:
a) Do bong (GU) cdc I6p phu trong qud trinh thir nghiém QUYV test,
b) D¢ suy giam dé bong (%) cac 16p phu sau 360 gio va 720 gio thir nghiém QUYV test.

Ddi vai thir nghiém vé kha ning khang UV (QUYV test) thi 16p pha AntiUV QS-21 trén co s
cht tao mang ho FEVE cho két qua vuot troi so voi céc loai lop phu con lai. Lép phu AntiUV
QS-21 c6 dd suy giam do béng thap, sau 360 gio giam tir 90.2 GU xudng 87.7 GU twong duong
VGi 97.2%, sau 720 gio giam tir 90.2 GU xudng 82.1 GU _tuong duong 91.0%. So véi cac mau
I6p phu thong thuong do6 suy giam do bong sau 360 gio diéu dudi 90 % va sau 720 1a dudi 75%.
Qua tinh toan sau 720 gio thir nghiém QUV test, kha nang khang UV cua I6p phu AntiUV QS-21
vuot so véi Polyurethane 18.9 %, Epoxy 26.4%, Acrylic 26.5%, Alkyd 31.4%.

4. KET LUAN

Nghién ctru da thiét 1ap duoc cdng thic téi wu cho 16p phi AntiUV QS-21 veéi cac thanh phan
chinh 1a chit tao mang ho Fluoropolyme (FEVE) 45%, chat tao mau TiO, PFC 105 18%, phu gia
khang UV 1.5%, han hop dung méi 18%, chit don gia cwong BaSO, 9%, cac phu gia khac < 9%.
Ham lugng chat dong ran isocyanate XN 19 sir dung bang 28% so véi chat tao mang FEVE. Lép
phi AntiUV QS-21 c¢6 kha ning khang UV cao nho chit tao mang c6 ning lugng phé v lién két
C-F I6n, bot mau TiO, PFC-105 dugc xir ly bé mat ¢ kha ning khang UV cao, su bd sung cac
chat phu gia UV gidp hap thy tia UV va khoa hoat tinh cac gbc ty do sinh ra ciing giup ting kha
nang khang UV cho 16p phi. Kha nang khang UV sau 360 gi¢ va 720 gio thir nghiém QUV test
lan Iuot 12 97.2% va 91.0%. So voi cac mau Iop phu thong thuong kha nang khang UV cua lop
phu AntiUV QS-21 vuot Polyurethane 18.9 %, Epoxy 26.4%, Acrylic 26.5%, Alkyd 31.4%. Mait
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Nghién ctru khoa hoc cong nghé

khéc, chat tao mang FEVE c6 mét s6 nhém chiic — OH dugc khau mach hoan toan bang nhom —
CNO c6 trong cac hop chét isocyanate gilip tao mang khong gian va tang tinh ning co 1y, do bén
cho 16p phu. Cac chi tiéu co 1y quan trong d6i vai 16p pha bao vé két cau thép diéu dat va vuot
so véi TCVN 8789:2011

Léi cam on: Nhém tdc gia cam on su tai tro' vé kinh phi ciia chirong trinh “Nghién ciru dinh hwéng

can bo tré nam 2021 — Vien KHCN 0S, sy giup do Vé ¥ tuwong va phirong phdp nghién ciru ciia chuyén
gia Nguyen Nhi Try cung cdc cong su tai Vién Nhiét doi moi truong.
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ABSTRACT

A COMPARATIVE STUDY OF THE UV RESISTANCE
OF FLUOROPOLYMER COATING AND ORIENTING THE FABRICATION
OF DURABLE COATING TO PROTECT WEAPONS

The research aims to manufacture UV durable coating with Fluoropolymer and special
pigments and additives. UV durability survey was conducted between Fluoroethylene vinyl
ether (FEVE) and Polyurethane, Epoxy, Acrylic, Alkyd. On that basis, research on
formulating and manufacturing process of coating with FEVE film-forming substance with
different TiO, pigments (PFC 105, Ti-902, R 767) is presented. The samples are tested
using the QUV equipment according to the specified standards. Research results have
produced a Fluoropolymer coating with high mechanical properties and superior UV
resistance of 10% - 20% compared to other paints.

Keywords: Environmentally durable coating; UV durable coating; Fluoropolyme; Fluoroethylen-vinyl ete (FEVE).
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