Nghién ctru khoa hoc c6ng nghé

NGHIEN CUU CHE TAO SON PHU BAO VE TAM THOI
BE MAT CAC CHI TIET KIM LOAI

NGUYEN VAN VINH Y, HA HO'U SON | LE QUOC PHAM

1. MO DAU

Céc san pham tao 16p phu c6 tic dung bao vé tam thoi ngay cang dugc nhidu
linh vyc cong nghiép khac nhau str dung nhu: nganh xay dung, gia cong ché tao cac
chi tiét kim loai, cong nghé 6 t6, lap rap thiét bi [1]... Cac 16p phu bao vé tam thoi co
tac dung ngan ngua sy tac dong toi cac bé mit ciia cac chi tiét, cum chi tiét khoi bui
ban, hu hong, thoi tiét va sy tan cong cla tia cuc tim trong qua trinh san xuat, luu
trir, van chuyén hodc lap dat. Lop phii ¢ thé loai bo dé dang va nhanh chéng khi can
ma khong gay cac tac dong co, 1y, hoa dang ké dén chi tiét, cum chi tiét.

Lién bang (LB) Nga co6 loai son XC-567 duoc ché tao trén co s& nhua
copolyme vinyl clorua - acetat, chit hda déo va hdn hop dung méi hiru co toluen va
metyl etyl keton [5]. Son dugc st dung dé bao vé tam thoi bé mat cac chi tiét kim
loai, vat liéu g5 va nhya chua duge son khoi cac hu hong co hoc, bui ban trong qua
trinh 13p dat va dong goi. Loai son nay con duoc sir dung phu 1én trén cac 16p son
alkyd, son epoxy, carbamid formaldehyd véi muc dich bao quan trong thoi han
ngan, st dung trong ché tao, téng lap vii khi trang bi ki thuét.

Xuét phat tr nhu cAu thuc té phuc vu cho cac nhiém vu ché tao vii khi trang bi
ki thuat. Trung tdm nhiét déi Viét - Nga da nghién ctru ché tao 16p phu bao vé tam
thoi cho cac chi tiét kim loai trong qua trinh ché tao, tong lap vii khi trang bi ki
thuat. Bai bao nay trinh bay cac két qua nghién ctru ché tao san pham son bao vé
tam thoi di tir cdc nguyén lidu c6 sin trén thi trudng.

2. THU'C NGHIEM
2.1. Nguyén li¢u hoéa chat

Son XC-567 (LB Nga), nhwa copolyme vinyl clorua - acetat mac UM50
(Trung Quoc), dibutyl phthalat (Han Quoc), metyl etyl keton (Han Quoc), toluen
(Trung Qudc).

2.2. Phuong phap nghién ciru

- Dang ngoai: Xéac dinh bang mét thuong.

- D6 nhét cua son trén phéu VZ-246 dudng kinh 16 6 mm xéc dinh theo [8].
- Ham luong chat khong bay hoi dugc xac dinh theo [9].

- Phuong phap xac dinh thoi gian kho cép 3 ¢ 20°C ciia mang son theo [10].

- banh gia kha nang boc khoi bé mat tdm kinh theo [7]. Mau dugc chuin bi
nhu sau: mau son ché tao dugc pha lodng bang hén hop dung méi toluen va metyl
etyl keton theo ti 18 khéi lwong 13 1:1,7 dén khi dat d6 nhét (25+30) gidy theo nhét
ké VZ-246 v6i dudong kinh 16 4 mm tai nhiét do (20+0,5)°C. Tao 16p phii bang
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phuong phap phun. Tién hanh phun son 3 16p 1én tam kinh phiang, m01 16p son day
tir (20+25) pm. B6 day mang nhiéu 16p (80+100) pum. L6p phu cudi cung de kho
hoan toan trong 2 gid. Tién hanh béc 16p phu ra khoi nén kinh. Lop phu cin phai
duoc boc khoi bé mit hoan toan va khong lam thay ddi hinh dang cua bé mat duge
bao vé.

- Thir nghiém gia toc dé danh gia kha nang bao vé kim loai va d6 bén 3o hoa
cua mang son, mdt chu ky thur nghiém nhiét am c6 4 giai doan cu thé nhu sau:

Giai doan 1 Giai doan 2
Nhiét d6 (55 +2) °C J| Nhiétdo (55+2)°C
bo am (97 +£3) % | P6 am: Khong quy dinh
Thoi gian: 10 gio Thoi gian: 2 gid

3 Lip lai 10 chu ky v

Giai doan 4 Giai doan 3
Nhiét do (25 +2) °C . Nhiét do: (60 + 2) °C
bo am (60 £3) % - Do 4m: Khong quy dinh
Thoi gian: 2 gio Thoi gian: 10 gio

Céac mau duoc 1ay ra danh gia sau mdi mot chu ky thir nghiém két thac.
- Quy trinh ché tao son:

Cho nhwa copolyme (UM50) cing chit hoa déo dibutyl phthalat (DBP) vao
cbi nghién. Sau d6 bd sung dung méi hitu co theo ty 1& twong ting v6i don pha ché.
Tién hanh nghién trén trong 6 gid voi tbe do quay tir 150+200 vong/phat dé duoc
hdn hop dong nhat. Dung dich son ché tao duoc dong vao hop kin dé sau 24 gid roi
tién hanh céac thir nghiém tiép theo.

3. KET QUA VA THAO LUAN
3.1. Lua chon cac thanh phén ché tao son

Chat tao  mang la thanh phan quan trong quyét dinh nhimg tinh chat ctia son va
mang son. Chat tao mang copolyme vinyl clorua - acetat rat bén véi tic dung ctia khi
quyén, kiém, axit vo co, rugu, ddu md... hoa tan trong hon hgp dung moi manh Ia
keton/hydrocacbon thom, dugc dung trong son tau bién, cand, tau thuy va cac dung
cu, bo phan tiép xtic véi nudc bién.

Chat hoa déo dung san xuat son 14 nhitng chat thém vao trong thanh phan ciia
son dé 1am cho mang son mém va co gidn hon. N6 ¢6 tac dung lam cho mang son
bén véi anh sang, chiu nhiét, chiu lanh, bén véi tic dung cta thoi tiét, bén véi su
thay d6i nhiét do, giam bot kha nang chay. Dibutyl phthalat la mot trong nhiing chét
hoa déo duge dung phd bién trong san xuat son trén co so chit tao mang 1a nhwa c6
thanh phan vinyl clorua. Dibutyl phthalat tan trong cac loai dung méi hitu co thong
thuong, duoc sir dung lam chét két dinh, chit chéng tham, son dé cai thién kha ning
gia cong.
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Céc 16p phu duoc tao thanh tir dang dung dich long bang cac phwong phap
nhu nhung, 1an, quét hodc phun sé& tao thanh 16p phu kin cho cac vat thé co hinh
dang va bé miat khong dong déu. Cac san pham nay ciing dugc ché tao dya trén co
s& mot s6 chat tao mang co ban nhu: nhya epoxy, nhya PVC hoidc dang copolyme
v6i nhom acetat, nhya polyacrylat hoac copolyme cua chung... [1-4]. Dua vao cac
tai liéu tham khao [5,6], nhom nghién ctru lya chon cac thanh pha‘in ché tao son bao
vé tam thdi bé mit cac chi tiét kim loai nhu bang 1.

Bang 1. Bon co s¢ ché tao son bao vé tam thoi

STT Nguyén li¢u Khdi lwong, %
1 Copolyme vinyl clorua-acetat (mac UMS50) 29+32
2 | Dibutyl phthalat 1012
3 | Dung moi hitu co 58 <61

‘Dung moi hitu co duge st dung la hon hop toluen va metyl etyl keton theo ti
1€ khoi luong 1a 1:1,7.

Céc nguyén li¢u duoc phéi tron theo ty 18 Vé‘nghién’tr{)n trong 6 gio véi téc do
quay tor 150200 vong/phut dé dugc hon hop dong nhat. Dung dich son ché tao
duogc dong vao hop kin dé sau 24 gio ro1 tien hanh cac thir nghiém ti€p theo.

3.2. Nghién ciru anh hwéng ciia ham lwgng nhua dén chét lwong cia son

Dé nghién ctru anh hudng caa ham lwong nhua dén chit lugng cia son, nhém
nghién ctru tién hanh thay doi ham lugng nhya trong don pha ché va ché tao son
theo qui trinh muc 2.2. Két qua khao sat thanh phan ham lugng nhya dugc trinh bay
trong bang 2 dudi day:

Bing 2. Anh huong ctia ham luong nhya dén tinh chét ciia son

ThanhA[.)han dom theo Chit lwgng cia son dugc ché tao
khoi luwgng (g) ) : :
Don Ham Thoi gian | Kha nang
ché tao Dung | Do |lwong chit| kho dén | béc khéi bé
UMS0 | DBP mdi | nhét, s | khong bay | cAp 463, | mit tim
hoi, % h kinh
Mang déo
N1 28 10 62 30 37,5 <2 ,
dinh
N2 29 10 61 33 38,32 <2 Mang déo
dinh
N3 30 10 | 60 | 38 40,02 <2 Boc duge
hoan toan
N4 31 10 59 54 40,93 <o | Mangcung,
kho boc
N5 32 10 | 58 | 62 41,24 < | Mangcung,
kho boc
N6 34 10 | 57 | 76 43,65 <p | Mangdon,
de rach
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Tir céc két qué trén, c6 thé thiy rang cac don khéo sat N1, N2, N4, N5, N6 déu
kho boc tach hoan toan khoi bé mat tam kinh va 16p phu bi rach trong qua trinh boc.
Lép phu cua don N3 duoc boc tach hoan toan khoi bé mat tam kinh mot cach dé
dang, do vay nhém nghién ctru lya chon nong ¢ UMS0 1a 30/100 phan khoi lugng
deé khao sat ti€p.

3.3. Nghién ciru anh hwéng ham hrgng chit héa déo dén chét lwgng cia son

Dé nghién ciru anh hudng cia ham lugng chit héa déo dén chat luong cua
son, nhom nghién ctru tién hanh thay d6i ham luong chat hoa déo trong don pha ché
va ché tao son theo quy trinh muc 2.2. Két qua khao sat thanh phan ham lugng chat
hoa déo duogc trinh bay trong bang 3 dudi day:

Bang 3. Anh huong ctia ham lugng chat hoa déo dén tinh chét ctia son

Thanh}.)han don theo Chit lwgng ciia son duoc ché tao
khoi lwgng (g) : ) :
Pon Ham Thoi gian | Kha ning
cheé tao Dung PO |lwong chét | khd dén | béc khéi
UMS0 | DBP médi | nhét, s | khong bay | cip dé 3, |bé mit tim
hoi, % h kinh
Mang bi
M1 30 8 62 32 36,35 <2 ,
rach
Boéc duoc
M2 30 10 60 38 40,02 <2 . :
hoan toan
M3 30 12 58 58 41,85 <o | Mangdeo
dinh
M4 30 14 56 128 43,93 >, | Mangdéo
dinh
M5 30 16 54 140 47,42 >, | Mangdeo
dinh
M6 30 18 52 160 50,01 >, | Mangdéo
dinh

Tir két qua trén, c6 thé thdy rang, vdi cac don khao sat chi c6 don M2 16p pha
duoc boc tach hoan toan khoéi bé mat tam kinh mdt cach dé dang. Két qua trén cling
cho thay khi tang ham lugng chat héa déo thi mang son s€ lau kho hon.

Qua cac két qua khao sat trén, co thé thdy rang, voi cac don khao sat chi co
don M2 dap ung duoc yéu cau vé mang son bao v¢ tam thoi. Do vay, nhom dé tai
Ivra chon don ché tao son 1a M2.

3.4. Panh gia chit lwong ciia sin phiam son c6 so sanh véi son XC-567 ciia
LB Nga

Nhom nghién cuu da tién hanh ché thir son bao vé tam thdi theo don M2 véi
cac thanh phan cau tao nén son bao gom nhua copolyme vinyl clorua - acetat mac
UMS50, chat héa déo dibutyl phthalat va hon hop dung moi toluen va metyl etyl
keton. Két qua danh gia chat lugng ctua son ché thur (c6 so sanh véi son XC-567 cua
LB Nga) nhu sau:
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Biang 4. Két qua danh gia chat lugng son ché thir (theo don M2)

" v en Son XC-567
TT Tén chi tiéu ciia LB Nga Pon M2

Chat 1ong c6 mau tring, |Chat Iong c6 mau trang,

1 |Ngoai quan xanh nhat, dong nhat xanh nhat, dong nhat

‘ o Mang sau khi kho dong | iang sau khi kho dong
2 |Mang sau khi kho X, 311 . z, |nhat va khong co tap
nhat va khong c6 tap chat chit

D0 nhét theo~VZ-246 vOoi
3 |duong kinh 16 6 mm & 36 38
nhiét do (20+0,5)°C, s

Ham luong cac chat

4 khong bay hoi, % 39,01 40,02
Thoi gian kho dén cap 3

5 |6 nhiét @6 (20+2)°C, h, 2 2
khong 16n hon

6 Kha néng boc khoi bé Hoan toan Hoan toan

mat tAm kinh

Tir két qua trén thiy rang san pham son dugc ché tao c6 chat lugng tuwong
duong véi san pham son XC-567 cua LB Nga.

3.4.1. Dang ngoai cua lop son phu

Lé6p phu trén nén nhom

L6p phu trén tim kinh
L6p son phu XC-567 cua LB Nga Loép son phu M2
Hinh 1. Dang ngoai 16p son phu XC-567 cua LB Nga va 16p son phi M2
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Qua quan sat dang ngoai 16p son phi ctia hai san pham cho thiy cé su twong
dong, khong nhan thiy su khac biét vé mau sic gitta 16p son phit XC-567 ciia LB
Nga va 16p son phu M2.

3.4.2. Danh gida kha nang boc tach cua lop son phu

Két qua thtr nghiém kha ning boc tach 16p son phit M2 trén tdm kinh va tdm
nhém so sanh v6i mau son XC-567 cuia LB Nga cho thiy c6 két qua twong ty nhau
dugc thé hién & hinh 2 va hinh 3.

Loép son phu M2 Lop son phu XC-567 cua LB Nga

Hinh 2. Thir nghiém béc tach trén tim kinh

Lop son phu M2 Lop son phu XC-567 cua LB Nga

Hinh 3. Thir nghiém béc tach trén nén nhom

Vi tat ca cac mau thir déu thiy rang cac 16p son phu duge boc tich hoan toan
khoi bé mat nén kinh va nén kim loai nhém. Lép son phii mém, déo va khong bi
rach khi boc; bé mat mau khong bi thay ddi hodc cb cac vét b trén bé mat mau nén.
Chung t6 rang dung dich son khong phan tng véi cac thanh phan nén, gitp bao vé,
gitt nguyén trang thai mau nhu trude khi phi.
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3.4.3. Pdnh gid thir nghi¢m gia téc 16p son phii trén nén nhém

Mau son pha M2
trudc thir nghiém

Mau son phu M2
sau 3 chu ky thir nghiém

Mau son phit M2
boc khoi bé mat nhom
sau 10 chu ky thir nghiém

Mau son pha M2
sau 1 chu ky thir nghiém

Mau son phu M2
sau 10 chu ky thr nghiém

Mau son XC-567 cia LB Nga
boc khoi bé mat nhom
sau 10 chu ky thir nghiém

Mau son phu M2 va XC-567 cta LB Nga
sau 10 chu ky thir nghiém gia toc
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Qua két qua thir nghiém gia tdc ta thdy mau son pha M2 va XC-567 cua LB
Nga co ban tuong ty nhau vé ngoai quan va kha niang boc tach khoi nén. Trude khi
thir nghiém gia téc va sau khi thir nghiém gia toc 5 chu ky, mang son van giir duoc
tinh déo (tinh dan hoi), sau khi thir nghiém dén 10 chu ky mang son bt dau mét tinh
déo (bi cting hoa). Ca hai loai son M2 va XC-567 ciia LB Nga déu c6 kha ning bao
vé kim loai nén tuong tu nhau.

4. KET LUAN

- i ché tao dugc san pham son phu bao vé tam thoi bé mat cac chi tiét kim
loai voi ngudn nguyén liéu cé sin trén thi truong Viét Nam.

- Céc két qua khéo sat cho théy son ché tao dugc, thich hop dung dé bao vé
tam thoi cac chi tiét kim loai, phu hop véi cac bé mit chi tiét chua dugc son phil, ¢6
chat lugng twong duong son XC-567 ctia LB Nga.
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SUMMARY

RESEARCH ON MANUFACTURING THE PAINT COATING USED
FOR TEMPORARY PROTECTION OF METAL SURFACES

This article presents the results of research on manufacturing the paint coating
from the raw materials available in domestic market. The paint coating is intended to
be used for temporary protection of metal surfaces. The raw materials include
copolymer resin of vinyl chloride and vinyl acetate, dibutyl phthalate plasticizer and
solvent mixture of toluene and methyl ethyl ketone. The paint coatings made from
different mixture formulas of the raw materials were tested to find out the optimal
one M2, based on which the prepared coating was easiest to be totally pulled off
from metal surface. Also, the coating from M2 formula was tested to assess other
physical-chemical properties in comparison with that of the paint coating XC-567
imported from Russia. Additionally, the accelerated test was carried out as well to
compare the pull off ability of the two paint coatings. The test result showed that the
quality of the coating based on M2 formula was equivalent to that of paint coating
XC-567 made in Russia.

Keywords: Paint coating, vinyl clorua - acetate copolymer, UM50 resin.
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