Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DE

Do bén cta vii khi trang bi k¥ thuat quan sy phu thudc rat nhiéu vao hiéu qua
bao v¢ cua vat li€u son phu chéng lai cac tac dong tiéu cuc clia moi trueong, trudc hét
1a kha ning chdng dn mon cua 16p son 16t. Qua khao sat thuc té cho thdy chat luong
cuia cac loai son 16t dang sir dung chua dap tng duoc yéu cau bao vé vii khi trang bi
ky thuat trong diéu kién khi hau nhiét d6i nong 4m cia nude ta [1]. Cac 16p son 16t
nay boc 16 nhitng han ché sau thoi gian ngan sir dung nhu kha ning chdng dn mon
thip, 46 bam dinh kém, kém bén voi méi truong ven bién va hai déo. Pay la nguyén
nhan chu yéu gy nén hién tuong han gi cac chi tiét co khi, khung vé cua vii khi
trang bi k¥ thudt quan sy, gian tiép gy nén lot am, tham am trén cac khdi mang linh
kién dién tir, anh hudng truc tiép dén chat luong khi tai, kha ning sin sang chién déu.

Hién nay cac loai son 16t c6 kha ning chéng dn mon cao trong nhiéu diéu kién
khi hau khéc nghiét dugc quan doi Nga su dung la VL-02, AK-069, AK-070, AC-
071, EP-0208, EP-076, EP-0215, EP-0214... Thanh phan chinh dé ché tao son 16t
chéng an mon gédm chit tao mang va pigment. Chat tao mang duoc st dung phd
bién hién nay 1a cac loai nhya cong nghiép nhu alkyd, acrylic, epoxy, polyurethan...
Ngoai ra, trong thanh phan son 16t sir dung cic pigment c6 kha ning chong an mon
cao nhu TiO3, ZnO, Cr203, Fe203, Zn3(PO4),, PbCrOs, SrCrOs... Trong cac loai son
16t ké trén, son 16t epoxy c6 hiéu qua bao vé va chng dn mon trong méi truong nii
cao va bién dao t6i uvu nhat. Pic tinh cua son epoxy 1a kha ning bam dinh trén bé
mat kim loai vuot trdi, chéng chiu hoa chit tét, bén dudi tac dong ctia méi truong
thoi tiét khic nghiét, ¢6 tinh chét co 1y, khang mudi va khang am tot.

Son 16t chéng an mon EP-076 do Lién bang Nga san xuét theo tiéu chuan ky
thuat TU 6-10-755-84, dung dé bao vé cac phuong tién khi tai dugc lam tir sat, thép
va hop kim cua titan, nhom, magie trong k¥ thuat hang khong [2]. Son 16t chdng in
mon EP-076 c¢6 kha ning twong thich v&i cac loai son phu trén cing nén nhua
epoxy. Ngoai kha ning chéng dn mon hiéu qua, son 16t EP-076 bén trong moi
truong nudc, trong xang va dau md, boi vy né dam bao hiéu quéa bao vé cac chi tiét
co khi va lam ting thoi gian hoat dong ciia thiét bi. Tuy nhién hién nay son 16t EP-
076 phai nhap khau hoan toan tir Lién bang Nga.

Xuét phat tr nhu cau tung budc ty chu cac vat tu bao dam, nang cao chét
luong cua vii khi trang bi k¥ thuat quén sy trudc tac dong ciia moi truong khi hau
nhiét doi, chung t6i dit vin dé nghién ctru ché tao son 16t chdng dn mon co chi tiéu
chat luong dat theo cic murc quy dinh tai TU 6-10-755-84. San pham c6 thé dung
thay thé son 16t EP-076 nhap khau. Bai bao nay trinh bay nhimg két qua nghién ctru,
ché tao va thur nghiém son YD-021 nhu vay.
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2. THU'C NGHIEM
2.1. Thiét bi va héa chit

Dung cu, thiét bi: may nghién r6 1dng dimg AN-5-2, khdi luong mé 10-20 kg,
tbc do nghién tir 0-1500 vong/phut; may khudy co co diéu chinh toc do 0-2000
vong/phit; phéu do dd nhét VZ-246; thude do dd min cia son, thang do 0-50 pm;
vai loc son Mesh 350.

Hoa chat sir dung ché tao son 16t chng n mon: nhya Epoxy YD 011, TiO2
mac KA-100 (Han Qudc); SrCrO4 mac L-203E (Phap); bot talc GT-3000, aceton,
xylen, n-butyl acetat, chat dong ran Ne2. VN (Viét Nam); chat dong ran Ne2, son 16t
EP-076 (Cong ty KpackaBo, Lién bang Nga, san xuat thang 02/2019).

2.2. Pon co sé ché tao son 16t chdng in mon

Son 16t EP-076 1a son epoxy hai thanh phan gdm son ban thanh pham EP-076
va chat déng ran Ne2. Son ban thanh phdm EP-076 1a hdn hgp gém chat tao mang,
pigment, chat don va dung méi. Pé son epoxy co tinh chat co 1y tét nhét ty 1¢ giita
chit tao mang va chét ran (pigment va chat don) nam trong khoang 1-1,9 [3]. Theo
TU 6-10-755-84 ham luong chat khong bay hoi (chat tao mang, pigment va chat
don) trong son EP-076 chién 48-54%, con lai dung moi - 46-52%. Hon hop dung
mdi sir dung dé ché tao son 16t epoxy gébm xylen, aceton, n-butyl acetat duoc pha
tron vai ty I¢ tuong tng 5:2:3.

Theo tai liéu [4] nhya epoxy E-41 ¢6 TY 6-101316-84 dugc dung lam chit tao
mang trong son ban thanh pham EP-076 cuia Nga. Trong thanh phan chat rin cia
son EP-076 sir dung pigment 1a SrCrO4 va TiO», chat don 1a bot talc [5]. Tuy nhién,
dé san xuét son 16t tuong duong v6i son EP-076 béng nguyén liéu c6 san trong nudc
can tién hanh Iya chon nguyén liéu phu hop.

Trén co s& tham khao tai liéu, chiing t6i dé xuit don co s¢ ché tao son 16t
chéng an mon thay thé son EP-076 tai bang 1. Ky hiéu mau son dwoc nghién ctru
ché tao 1a YD-021.

Bang 1. Pon co s& ché tao son 16t YD-021

TT Thanh phin trong son Ham lwgng, %
1 | Chat khong bay hoi 48-54
1.1 | Chdt tao mang (nhwa epoxy) 23-32
1.2 | Chat rdn (chdt dén va pigment) 21-22
2 Dung moi 46-52
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2.3. Phwong phap nghién ctru

Phuong phép kiém tra chi tiéu k¥ thuat cua son: do nhdt cia son theo GOST
8420-74; ham lugng chét khong bay hoi theo GOST-17537-72; d6 min cua son theo
GOST 6589-74; thoi gian kho cia mang son theo GOST 19007-73; d6 bam dinh cua
mang son theo GOST 15140-78; do cimg cuia mang son theo GOST 5233-89; d6 bén
va dap cua mang son theo GOST 4765-73; do bén cua mang son dudi tac dung cua
moi truong 16ng theo GOST 9.403-80; thir nghiém gia téc bang phwong phap mu
mudi theo GOST 9.401-2018.

3. KET QUA VA THAO LUAN
3.1. Khio sat lya chon nguyén li¢u thay thé

Nhura epoxy E-41 ciia Nga c6 chét luong tuong duong véi cac loai nhya epoxy
sau: EPIKOTE (Hexion-My), DER 671 (Dow Chemical-My), PES 601 (NAN YA-
Pai Loan), YD 011 (KUKDO-Han Qudc), CSH-Epoxy 171 (Spolchemie-Pirc) [6].

Nhua epoxy YD 011 dugc lya chon dé thay thé cho nhya epoxy E-41 cua Nga.
Day la san pham cua hang KUKDO (Han Qudc) duoc ban rong rii va co gia thanh
hop 1y. Tinh chit twong dwong giita nhya epoxy YD 011 va E-41 dugc trinh bay
trong bang 2.

Bang 2. Chi ti€u k¥ thuat cia nhuya YD 011 va nhya E-41 ctia Nga

. E-41 (Nga) YD 011 (Han Quéc)
Loai nhua epoxy R - — R - —
Két qua Chi tiéu Két qua Chi tiéu
Dane neodi Chat rér} Chat rér} Chat rér} Chat rér}
ang ng trong sudt | trong sudt | trong sudt | trong sudt
Nhiét d6 chay mém, °C 71 65-75 70 60-72
Ham Iugng epoxy, % 7,4 6,8-8,3 7,2 7-8

Két qua bang 2 cho thdy, nhya E-41 va YD 011 c6 céac thong s6 k¥ thuat gan
tuong ty nhau, dac biét v€ nhiét do chay mém va ham lugng epoxy khac nhau khong
nhiéu. Nhu vay lya chon nhya epoxy YD 011 dé thay thé cho nhya E-41 1a phu hop.

Chat dong ran cho son 16t YD-021 Ia Chat déng ran Ne2. VN do Vién D9 bén
Nhiét doi, Trung tam Nhiét d6i Viét - Nga nghién ctru va cheé tao.

3.2. Khio sat lira chon ty 1€ giira pigment va chit don

_ Dua trén mau vang nhat cta son EP-076, tién hanh pha mau theo ty 1 thanh
phan pigment gom SrCrOg4 va TiO2 cho son YD-021 nhu trong bang 3.

Bang 3. Ty 1é thanh phan bot mau (pigment) cho son YD-021

TT Pigment Ty 1€, %
1 SrCrO4 55
2 TiO» 45
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Ty 1& pigment va chat don 1a yéu t6 quan trong, quyét dinh dén d¢ nhot cia
son ban thanh pham do kha ning thdm dau ciia cac thanh phan nay trong son. Tién
hanh khéo st ty 18 pigment va chit don theo cac don M1, M2 va M3. Pon pha ché
va két qua do mot s6 chi tiéu co 1y ctia cac mau don khao sat duoc trinh bay tai bang
4 va bang 5.

Bang 4. Don pha ché khao sat ty 1¢ giita pigment va bot don

TT Thanh phéan don M1 M2 M3
1 | NhgaYDOI11 32 32 32
2 | Pigment: 8 12 16
3 | Bot don (Talc), % 14 10 6
4 | Dung moi 46 46 46
Bang 5. Mot s6 chi tiéu cta cac don khao sat M1, M2 va M3
TT Chi tiéu M1 | M2 | M3 | Mikc yéu ciu
1 4D;)n Irlr}ll’ogtig;n VZ-246 duong kinh 10 3 24 16 14-20
2 | Ham lugng chat bay hoi, % 46 46 46 46-52

Két qua bang 5 cho thiy trong diéu kién ham lwong nhua va chit rin khong
aoi, khi tang ty 1¢ pigment va bt talc tir 0,57 dén 2,67 thi 6 nhét cua son giam tir
32 xuong 16 gidy. Diéu nay dugc giai thich do d tham dau cua bot talc 16n hon
nhiéu so véi pigment. Khi ty 1& pigment (SrCrOs, TiO,) va bot talc 14 2,67 (Pon M3)
thi son ban thanh phim bao dam chi tiéu dd nhét theo tiéu chuén TU 6-10-755-84.

3.3. Nghién ciru anh hwéng ciia ham lwong nhya dén chit hrgng ciia son

Khi tién hanh khao sat anh hudng cta ham luong nhua dén chit luong ciia son
16t YD-021, ham luong dung moi va ham luong chit ran (pigment va bot don) duge
giit nguyén, chi tién hanh thay d6i ham luong nhua epoxy YD 011 tir 26% dén 32%.
Pon pha ché ciia cac mau khao sat M4, M5 va M6 dugc trinh bay trong bang 6. Két
qua do chi tiéu co Iy cho cac don M4, M5 va M6 duogc trinh bay trong bang 7.

Bang 6. Don pha ché khao sat ham luong nhya trong son YD-021

M4 M5 Mo
TT| Thanhphan | Khéi | Phan | Khéi | Phin | Khdi | Phén
luong, g | tram, % | lugng, g | tram, % | luong, g | tram, %
1 | Nhya YD 011 240 26,09 280 29,17 320 32,00
2 Pigment 160 17,39 160 16,67 160 16,00
3 Bot talc 60 6,52 60 6,25 60 6,00
4 Dung méi 460 50 460 47,92 460 46,00
Téng 920 100 960 100 1000 100
84

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 23, 09-2021



Nghién ctru khoa hoc c6ng nghé

Bing 7. Chi tiéu co 1y ctia cac mau son khao sat M4, M5 va M6

TT Chi tiéu M4 | M5 | M6 M‘zgze“
N Pong | Pong | Pong Dong
I | Dang ngoai mang son nhat | nhit | nhit nhat
N Vang | Vang | Vang \
2 | Mau sac nhat nhat nhat Vang nhat
3 DQA mmltheo phuong phap Klin, um, 30 30 30 35
khong 16n hon
4 | BJ nhot theo BZ-4 ¢ 20°C, gidy 13,70 | 14,72 16 14 + 20
5 T.}}m gian k’ho dén muc 3 ¢ 20°C, 6 6 6 6
gi0, khong 16n hon
6 | Ham lugng chat khong bay hoi, % 50,00 | 52,08 | 54,00 | 48 +~54
7 D(_)A ben, uon cua mang son, mm, 4 4 3 3
khong 16n hon
Do bén cua mang son khi va dap,
8 kg.cm, khong nho hon 100 100 100 >0
9 D(_)A cung f:ua mang son theo Persoz, 0.52 0,58 0.62 0.6
khong nhé hon
Do bén ciia mang son & 20°C trong
moai truong, gid, khong nhd hon
10 | - Nude 24 24 24 24
- Dau mo 24 24 24 24
- Xang 24 24 24 24

Két qua bang 7 cho thay, khi ting ham lugng nhua epoxy YD 011 tir 26% dén
32% thi @6 nhot, do bén ubn va do cimg clia mang son tang lén. Trong cac don khao
sat thi don M6 dap tng cac chi tiéu k¥ thuét theo yéu cau cua TU 6-10-755-84. Nhu
vay lua chon don ché tao son 16t YD-021 1a don M6.

3.4. Nghién ciru ty 1¢ giira chit dong rin va son ban thanh phim

Lua chon ty 1¢ chat déng ran va son ban thanh pham YD-021 ¢ y nghia quan
trong, ty 1€ pha tron tdi wu vira dam bao duge cac chi tiéu co 1y cua son YD-021,
vira dam bao thoi gian sdng cua son trong qua trinh st dung. Cac don M7, M8, M9
va M10 khao sat ty 1& chat dong ran Ne2. VN va son ban thanh phdm YD-021 duoc
trinh bay trong bang 8. Két qua do mot sd chi tiéu co Iy mau M7, M8, M9 va M10

trinh bay trong bang 9.
Bang 8. Don khao sat ty 1¢ giita chit dong ran va son ban thanh pham YD-021
TT Ty 1¢ khoi lwong M7 M8 M9 M10
1 | Chéat dong rin Ne2. VN 20 25 30 35
2 | Son ban thanh phdm YD-021 100 100 100 100
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Bang 9. Mot s6 chi tiéu co 1y ciia cac miu son khao sat M7, M8, M9 va M10

TT Chi tiéu M7 | M8 | M9 | M10 | Mirc yéu ciu
Thoi gian kho dén muic 3 ¢

! 20°C, gio, khong 16n hon 8,3 73 ! 6 6

o |PO cimg cua mang son theo|  jo | (55 | 56 | 0,62 0.6
Persoz

3 bo benA uon’ cla mang son, 1 5 ) 3 3
mm, khong 16n hon

Két qua bang 9 cho thay, khi tang ham luong chat déng rén thi thoi gian kho
va do ben udn ciia mang son giam xudng, do cing cua mang son tang lén. Ty 1¢ chat
d6ng rén va son ban thanh pham t6i wu 13 35 : 100, v6i ty 18 nay son 16t YD-021 dap
g cac yéu cau vé thoi gian kho va ¢ bén udn cua mang son theo tiéu chuin TU 6-
10-755-84.

3.5. Panh gia chét lwgng ciia son 16t YD-021 va son 16t EP-076

D& so sanh chat luong cia son 16t YD-021 so véi son 16t EP-076, tién hanh
kiém tra chi ti€u k¥ thuat ctia hai loai son trén theo tiéu chuan TY 6-10-755-84. Két
qua kiém tra danh gia chat lugng cua son YD-021 va mét mau son EP-076 duoc

trinh bay trong bang 10.
Bang 10. Chi tiéu k¥ thuat ctua son 16t YD-021 va EP-076

TT Tinh chit 1y h6a ciia sian pham YD-021 | EP-076 |Miic yéu ciu
1 |Dang ngoai mang son Ddng nhit | Dong nhit | Pdong nhét
2 [Mau sic Vang nhat | Vang nhat | Vang nhat
3 |D% min cia mang son, um, khong 16n hon 30 35 35
4 |D9 nhot theo BZ-4 6 20°C, gidy 16 16 14 +20

Thoi gian khd dén mic 3 & 20°C, gio,
5 A 6 6 6
khong 16n hon
6 |[Ham luong chit khong bay hoi, % 54 53,68 48 + 54
Do bén udn cua mang son, mm, khong 16n
7 3 3 3
hon
] lef)Abén Cl{la mang son khi va dap, kg.cm, 100 100 50
6ng nho hon
9 |P0 ciing cua mang son, khong nhé hon 0,62 0,61 0,6
10 [Po bam dinh cia mang son 1 1 -
Do bén cua mang son ¢ 20°C trong moi
truong, gio, khong nhé hon
11 - Nuéce 24 24 24
- Dau md 24 24 24
- Xang 24 24 24
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Két qua bang 10 cho thdy san pham son lot chéng an mon YD-021 dugc ché tao
c6 ti€u chuan k¥ thuat twong duong véi san pham son 16t EP-076 (TU 6-10-755-84).

3.6. Danh gia hiéu qua bao vé ciia son YD-021, EP-076

Danh gid d6 bén va hiéu qua bao vé, kha ning chéng an mon cua son 16t
chdng an mon YD-021 sir dung mau ddi ching son 16t EP-076. Panh gi4 kha nang
chéng in mon clia cac mau son dugce tién hanh theo phuong phap thir nghiém gia tc
bang phuong phap mu mudi theo tiéu chuin GOST 9.401-2018. Thu nghiém mu
mudi dugce tién hanh & didu kién nhiét do 35°C, nong do dung dich mu6i NaCl 5%
trong thoi gian 30 chu ky. Két qua thir nghiém gia toc bang phwong phap mu mudi
dugc trinh bay trong bang 11 va hinh 1.

Bang 11. Két qua thir nghiém gia tdc cua cac loai son 16t khac nhau

Thoi gian xuét hién phong
rop trén bé mat son, chu ky

YD-021 >30 Khéng xuat hién

Loai son lot Miéu ta hién twgng An mon

Mot vai vét phong rop doc theo vét

EP-076 24 rach & mit trudc

a b C d

Hinh 1. Hinh dnh mau son EP-076 (a, b), va YD-021 (c, d)
sau 30 chu ky thir nghiém mu muoi

Két qua bang 11 va hinh 1 cho thy sau 30 chu ky thtr nghiém mu mubi, mang
son 16t YD-021 va EP-076 ngin chin hiéu qua cac tac nhan dn mon thim thiu qua
mang son, lam ting kha ning bao v¢, chong an mon. Nhu vat son 16t YD-021 va EP-
076 c6 chat lugng bao vé twong duong nhau trong diéu kién mi mudi.

Két qua nghién ctru trén ddy chi so sanh voi 01 mau son EP-076 cu thé, c¢6 y
nghia tham khdo, dinh huéng trong qua trinh ché tao son YD-021.

4. KET LUAN

- Pi lya chon duoc cac nguyén lidu pht hop 6 sin trén thi truong gdm nhira
epoxy YD 011, cac pigment SrCrO4 mac L-203E, TiO, mac KA-100 va bot talc GT-
3000 dé ché tao son 16t chéng dn mon YD-021 dép g tiéu chudn TU 6-10-755-84.
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. -ba ché tao duoc son 16t YD-021 dat cac chi tiéu chit lugng tuong duong san
pham EP-076 (TU 6-10-755-84) bang cac nguyén liéu co san trong nuwde. Thanh
phan don ché tao son 16t YD-021 bao gom 32% nhua epoxy YD 011, 16% pigment
(8,8% SrCrO4, 7,2% TiOz), 6% bot talc va 46% dung moi.

- Son 16t YD—QZI c6 d6 bam dinh tét, bén dudi tac ‘dung cua nudq, xang, dau
m3, c6 kha ndng chong an mon cao trong moi trudng cd nong dd hoi mudi 1on.
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SUMMARY
PREPARE ANTI-CORROSION FOR USE IN TROPICAL CLIMATES

This article presents the results of the research on preparation of anticorrosion
primer YD-021 that was manufactured by using raw materials available in Vietnam.
Suitable raw materials in Viet Nam used to manufacture this primer YD-021 were
selected. The influence of the components on the physico-mechanical properties of
primer YD-021 has been investigated. The coating of primer YD-021 was stable and
well protected the metal samples after 30 test cycles in salt spray.

Keywords: Anticorrosion primer, Russian paint EP-076, tropical region.
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