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TOM TAT

Anh hudng cia do nhot dén chat lugng mang son PU dugc thyc nghiém trén trén mdt loai son g6m dung moi, ty
1¢ thanh phan céc chat dugc lya lon va cac thong sb cong nghé phun dugc ¢b dinh. Két qua chi ra ring véi do nhét
duoc chuén bi cho phun anh huong dang ké dén chat lugng clia mang son nhu thoi gian kho, do bong, do nhin, do
ddng déu bé mit, do day, do cimg, kha ning chéng mai mon, d6 bam dinh bé mit (theo phuong phap ke 0), chéng
tia UV. Do nhét hop 1y dé phun trong truong hop son dugce lwa chon thiét bi Iwata W101-101S va cbc do d6 nhét
NK-2 cup (Anest Iwata Japan), v6i ap sudt phun: 0,24-0,29 Mpa cho cac mirc d6 nhét tir 9 dén 18s.

Tir khéa: Chdt lwong ciia mang son, dp nhét, phun, phun khi nén, son PU.

I. PAT VAN PE

Trang strc bé mit gb bang son PU hién nay
rat phd bién. Son PU c6 nhiéu wu diém nhu
mang son khé nhanh, bam dinh tt, phéng min,
ddé bong cao, cing nhung c6 tinh déo, c6 gia
thanh phu hop. Trén thi truong hién nay co rat
nhiéu loai son PU véi cac hing san xuit khac
nhau, nhung xu hudng tu tao son PU ciing
dang duoc cac nha san xuit son quan tim. Do
nhot 1a mot thude tinh anh hudng dén tat ca
cac giai doan tir diéu ché dén cong nghé sur
dung va chét luong cuia mang son. Do do, viéc
nghién ciru anh huong ctia do nhét chét tao
mang son PU dén chat luong mang son 1a rat
can thiét va ¢ y nghia.
II. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

- Son PU (son l6t, son mau, son phu) 2
thanh phén tu tao;

- Van nén: Véan ghép thanh san xuit tir gd
Keo lai c6 y = 0,58 g/em’;

- Phuong phap do d6 nhét: Po do nhét cua
son trudc khi phun bang phéu chay ® = 4 mm
& nhiét 36 T =25 + 0,5°C;

- Phuong phéap phun khi nén: Ap suit phun:
(0,24 - 0,29) MPa, khoang cach phun: (20 —
30) mm.

2.2. Phwong phap nghién ctru

- Phuong phép ké thira: Ké thira cac tai liéu
vé 1y thuyét dan dinh, 1y thuyét vé son PU, céc
tai liéu nghién ctru dugc cong bd vé son PU.

- Phuong phap thuc nghi€ém: Thi nghiém
don yéu t6. Tién hanh thi nghiém thay d6i do
nhét ciia son va xac dinh tinh chit mang son
theo cac tiéu chuén hién hanh. Xt 1y sb liéu
dung phan mém excel.

B4 tri thi nghiém duoc trinh bay & bang 01.

Bang 01. B6 tri thi nghiém

STT Loaison PU D§ nhét (s)

Tinh chat kiém tra

Phwong phap kiém tra

1 Son PU lot 12 - Thoi gian kho (kho bé mat, khd - TCVN2096-1:2015
2 15 triét de);
3 18 - D6 bén dan dinh. - TCVN 2097 — 1993
4 Son PU mau 10 - Thoi gian kho (kho bé mat, khd - TCVN2096-1:2015
5 13 triét de); - TCVN 2097 — 1993
6 16 - Do bén dan dinh.
7 Son PU phu 9 - Thoi gian kho (kho bé mat, khd - TCVN2096-1:2015
8  (bong/mo) 12 triét de); - TCVN 2101: 2008
9 15 - D6 bong mang son; -TCVN 9013-2011
- Do bén hoa chat axit, kiém -TCVN 8785 -2011
- Kha nang chéng tia UV - TCVN 2097 — 1993
- D6 bén dan dinh; - ASTMD 3363

- B cling cua mang son;
- B0 mai mon.
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II. KET QUA VA THAO LUAN
3.1. Két qua kiém tra thoi gian kho ciia mang son
Thoi gian khé ciia mang son duoc kiém tra theo TCVN 2096 — 1993.
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Hinh 01. Anh huwéng ciia dd nhét son PU (do ¢ T = 25+0,5°C) dén thoi gian khé bé mit ciia mang son
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Hinh 02. Anh huéng ciia d nhét son PU (do & T = 25+0,5°C) dén thoi gian kho triét dé ciia mang son
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Két qua tir hinh 01, 02 cho thay: Do nhét
cua son PU khéc nhau, thoi gian kho bé mit va
kho triét dé cua mang son ciing khic nhau.
Diéu d6 chimg t6 d6 nhét anh huong dén thoi
gian kho cia mang son.

Khi d9 nhét cua son PU (16t, mau, phu) ting
1€n thi thoi gian kho bé mat, thoi gian kho triét
dé cuia mang son déu giam va nguoc lai. Piéu
nay dugc giai thich nhu sau: Sy tao thanh
mang son PU trén van gém 2 giai doan: giai
doan 1 la dung moi bay hoi, giai doan 2 xay ra

phan Uing tao mang cua hé polymer gilta cac

nhom chuc NCO (isocyanate) voi OH
(hydroxyl). Do d6, khi d§ nhét cia son ting
lvong dung méi trong son giam, dan dén thoi
gian bay hoi dung moi trong mang son s€ giam
va phan Gng tao mang gitta nhém chitc NCO
v6i OH xdy ra som hon. Khi d¢ nhét cia son
giam, lugng dung moéi trong mang son tang
l1én, lIam cho thoi gian bay hoi dung moi trong
mang son dai, ddn dén phan tng tao mang giita
nhom chitc NCO véi OH xay ra mudn hon.

3.2. Két qua kiém tra dd bong ciia mang son
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Hinh 03. Anh huwéng ciia dd nhét son PU (do ¢ T = 25+0,5°C) dén dd béng ciia mang son

Két qua tir hinh 03 cho thdy: PO nhdt cua
chét tao mang son PU khac nhau, d0 bong cua
mang son ciing khac nhau. Piéu d6 chung to
d6 nhét anh huong dén d6 bong ciia mang son.

Do bong ctia mang son PU phu (bong, mo)
& d6 nhdt 9s thip hon so voi do bong cua
mang son & do nhot 12s, 15s va do bong cua
mang & do nhdot 12s cao hon so véi do bong
ciia mang & do nhot 15s. Diéu nay duoc giai
thich nhu sau: Khi phun son ¢ d6 nhét thap,
trong qué trinh siy kho mang son luong dung

moi bay hoi nhiéu, chat tao mang trén van it,
muc d§ che phu trén bé mit van kém, lam
giam dg bong cuia mang son. Nguoc lai, phun
son ¢ do nhdt cao, lugng dung moi bay hoi it,
chét tao mang trén van 16n, kha ning dan trai
ctia son kém, lam giam muc do dong déu cua
mang son, dan dén do bong ciia mang bi giam.
Vi vay, khi trang sttc van khong nén phun son
& d6 nhét qua thip hodc qua cao.

3.3. Két qua kiém tra d bam dinh cia
mang son
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Hinh 04. Anh huéng ciia dd nhét son PU (do ¢ T = 25+0,5°C) dén dd bén dan dinh ciia mang son

Két qua tir hinh 04 cho thdy: PO nhdt cua
son PU khac nhau, do bén bam dinh cua mang
son ciling khac nhau. Piéu d6 chtng t6 do nhot
anh huong dén d6 bén bam dinh ciia mang son.

Khi phun son PU (16t, mau, béng, mo) ¢ do
nhot nige = 15s, 18s, Nmau= 135, 168, Npha =12,
15s thi 46 bén dan dinh ctia mang son déu 1a 1
diém, tuong tmg véi cic vét cit hoan toan
nhan, mang son khong c6 cic mang bong ra.
Diéu nay duoc giai thich nhu sau: khi do nhot
cua son tang luong dung moi trong son giam,
ham luong chit tao mang trén van ting, lam
cho lién két tao mang giita nhom chtc trong
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mang son bén vimg hon.

Khi phun son & d6 nhdt ng = 128, Nmaw=
10s, Mpha = 9s, do bén dan dinh cua mang son
déu 1a 2 diém, nghia 13 mang son c6 cic mang
bong ra ¢ cac diém cit nhau v6i dién tich
chiém 5% so véi dién tich bé mit cua mang
lu6i. Pidu nay duoc giai thich nhu sau: Khi do
nhdt cia son gidm, luong dung modi trong
mang son ting, ham luong chat tao mang trén
van it, 1am giam muc lién két tao mang giira
nhém chuc trong mang son.

3.4. Két qua kiém tra dd cirng ciia mang son
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Hinh 05. Anh hudng ciia dd nhét son PU (do & T = 25+0,5°C) dén d cirng ciia mang son

Két qua tir hinh 05 cho thiy: Do nhét cua
son PU khac nhau, d§ cung cuia mang son ciing

khac nhau. Pidu d6 chung t6 d6 nhét anh
hudng dén do cung cuia mang son.
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Khi d¢ nhét ctia son PU (16t, mau, bong,
mo) tang I1én thi do cirng cua mang son tang va
nguoc lai. biéu d6 duoc gidi thich nhu sau:
Khi d§ nhot cia son tiang, lugng dung moi
trong son giam, ham luong chét tao mang trén
véan tang, lam cho méi lién két tao mang gitta
nhém chire NCO véi OH bén vitng hon. Khi

dd nhot cua son gidm, lugng dung moi trong
mang son ting, ham luong chit tao mang it,
1am cho mdi lién két tao mang giita nhom chirc
NCO vé6i OH giam, dan dén do cimg clia mang
son giam.

3.5. Két qua kiém tra d6 mai mon cia
mang son
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Hinh 06. Anh huéng ciia dd nhét son PU (do ¢ T = 25+0,5°C) dén do bén mai mon ciia mang son

Két qua tir hinh 06 cho thay: D6 nhét clia son
PU khac nhau, d0 mai mon ciia mang son ciling
khac nhau. Piéu d6 chung té d6 nhdt anh hudng
dén kha ning chju mai mon ctia mang son.

Khi d§ nhét cia son PU phu (bong, mo)
tang thi d0 mai mon cua mang son giam va
nguoc lai. Piéu nay duoc giai thich nhu sau:
Khi d§ nhot cua son ting, ham luong chét tao

mang trén véan ting, lam cho lién két tao mang
gifta nhom chitc NCO véi OH bén viing hon.
Khi d6 nhét cua son giam, ham luong chét tao
mang trén van it, lam cho mdi lién két tao
mang gitta nhém chirc NCO véi OH giam, do
d6, d0 mai mon ciia mang son lon.

3.6. Két qua kiém tra d bén hoa chit cia
mang son
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Hinh 07. Anh huéng ciia dd nhét son PU dén dd bén axit ciia mang son
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Hinh 08. Anh hwéng ciia dd nhét son PU (do ¢ T = 25+0,5°C) dén dd bén kiém ciia mang son
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Két qua tir hinh 07, 08 cho thiy: Do nhét
cia chit tao mang son PU khac nhau, do bén
axit, kiém ctia mang son ciing khac nhau. Diéu
d6 ching t6 d6 nhét anh hudng dén do bén hoa
chat cia mang son.

Khi d6 nhét ctua son ting thi do bén axit,
kiém ctia mang son ciing ting va nguoc lai.
Diéu nay duoc giai thich nhu sau: Khi ¢ nhot

trén vén tang, d§ phu cua son lon. Khi d§ nhét
ctia son giam, sau khi sdy kho chét tao mang
trén véan it hon, d§ phu cua son thép. Do do,
khi trang suc van khong nén phun & do nhot
thdp qua vi lugng dung moi bay hoi nhiéu, chét
tao mang trén van it, din dén d6 phu thip, lam
giam kha nang chiu axit, kiém ctia mang son.

3.7. Két qua kiém tra d¢ bén nuwéc cia
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Hinh 09. Anh huéng ciia dd nhét son PU (do ¢ T = 25+0,5°C) dén dd bén nwée ciia mang son

Két qua tir hinh 09 cho thdy: PO nhdt cua
chét tao mang son PU khac nhau, do bén nude
clia mang son ciing khac nhau. Diéu d6 chimg
t6 d6 nhdt anh huong dén do bén nude cia
mang son.

Khi d§ nhét ctua son tang thi d6 nudc cia
son ciing ting va nguoc lai. Diéu nay duoc giai
thich nhu sau: Khi d nhét ctia son ting, sau

khi sdy kho chat tao mang trén véan tang. Khi
d6 nhdt cua son giam, sau khi siy kho chit tao
mang trén van it hon. Do d6, khi trang strc van
khéng nén phun & d6 nhét thip qua vi trong
qua trinh say luong dung méi bay hoi nhiéu,
chat tao mang trén van it, dan dén do phu
thap, lam cho kha ning chiu nudc ciia mang
son giam.

3.8. Két qua kiém tra kha ning chong tia UV ciia mang son
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Hinh 10. Anh huéng ciia dd nhét son PU (do & T = 25+0,5°C) dén dd bén tia UVciia mang son
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Két qua tir hinh 10 cho thdy: P nhét cua
chét tao mang son PU khac nhau, do bén tia
UV cia mang son ciing khac nhau. Piéu dé
chtng t6 6 nhdt anh hudng dén kha ning chiu
tia UV ctia mang son.

Khi d6 nhét cia son ting thi d6 bén tia UV
ctia son cling ting va nguoc lai. Piéu nay dugc
giai thich nhu sau: Khi d¢ nhét cua son tang,
sau khi sdy kho chét tao mang trén van ting,
dd phu cao hon, lam cho kha nang chiu tia UV
cia mang dugc tang 1én. Khi d§ nhét cua son
giam, sau khi sdy kho chét tao mang trén van
it, do phu kém hon, lam gidm kha nang chiu tia
UV cua mang, do do khi trang stc van khong
nén phun & d6 nhét qua thap.

IV. KET LUAN

Tur céc két qua nghién ciru, c6 thé rit ra mot sb
két luan nhu sau:

Khi d6 nhét ting, da phan céc tinh chat cua
mang son PU (16t, mau, phi) déu ting dang ké.
Tuy nhién, khi phun PU 16t & d0 nhot n =18s,
PU mau n = 16s, PU phu n =15s d¢ dan trai

cua son kém, do bong cia mang son giam hon
so voi do bong & cac muc Nt =158, Nmau =13s,
Npha =12s. Vi vay, dé dat duoc yéu cau trang
sttc cho van nén nén phun son PU (16t, mau,
pht) & cac mirc nige =158, Nmaw =138, Npha =128
1a thich hop nhit vi & mic dd nhét nay kha
nang dan trai ctia son tdt, mang son dat do
bong cao nhat.

Khi phun son ¢ cac cép @6 nhét khac nhau,
ca 2 loai son PU tao ra c6 kha nang chiu axit,
kiém, nudc, tia UV khong cao. Diéu nay chimg
td, cac loai son PU tao ra chua cai thién duoc
tinh nang vé d6 bén a xit, kiém, nudc, tia UV,
TAI LIEU THAM KHAO

1. Tran Van Cht (2004). Cong nghé trang sirc vit
lieu go. NXB Nong nghiép, Ha Noi.

2. Nguyeén Van Loc (2008). Ky thudt son do go.
NXB Giao duc, Ha Noi.

3. Nguyeén Van Loc (2005). Ky thudt son. NXB Giao
duc, Ha Noi.

4. Nguyen Huy Tong (2013). So tay kien thurc co ban
vé son. NXB Bach khoa, Ha Noi.

5. Trudong Pai hoc Lam nghiép (2005). Cong nghé
trang suc hién dai. Tai liéu dich tiéng Anh, Ha Tay.

EFFECTS OF VISCOSITY POLYURETHANE (PU) COATING
TO QUALITY OF DRIED PAINT FILM

Pham Thi Anh Hong, Nguyen Thi Minh Nguyet, Cao Quoc An

SUMMARY

The effects of viscosity to quality of PU-coatings experimented by the chosen paint, solvent, ratio and

determined spraying-technological-parameters have been investigated. The results show that, the viscosity

prepared for spraying significantly affect on dry time and quality of the coating such as gloss, appearance

(smooth and uniform), film thickness, hardness, abrasion resistance, cross-cut adhesion (by the method of “

crosshatch™), UV resistance, chip resistance... The reasonable viscosity for air spraying in the case of one type

of PU chosen and used, chosen spraying gun is Iwata W101-101S and viscosity meter used is NK-2 cup (Anest

Iwata Japan); the air pressure used is 0.24-0.29 MP, at viscosity9 to 18s.

Keywords: Air spraying, PU coating, quality of coating, viscosity.
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