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SUMMARY

Chromate-varnish double films were coated on brass-silic for corrosion protection by storing
and using. The result show that the formation process of coating films following three stages are

suitable this request.

- DAT VAN DE

Latong L68 la loai hgp kim dong dang duoc
stt dung phé bién trong k§ thuat quc phong, tuy
nhién, thuc t€ cdt gitt va st dung cho thay mot
s0 han ch€ cta loai vat liéu nay [1]. Chinh vi
vay, st dung latong LK75-0,5 dé thay th¢ nhim
khac phuc nhitng han ch€ ma L68 méc phai.

Hop kim dong LK75-0,5 c6 kha nang dap
ing yéu cau vé san xuat, cat giit va st dung. Dé
mang phu bdo vé bé mit clia san pham dugc ché
tao tir latong silic LK75-0,5 ddp tng cac yéu cau
k¥ thuat néu trén, giai phdp cong nghé tao mang
phtt bdo vé bé mat van trén co s nhu doi véi san
phdm dugc ché tao tir latong L68, d6 l1a mang
vecni bao vé bé mat kim loai dugc 16t bing 16p
cromat hoéa.

Tuy nhién so véi latong L68, latong LK75-
0,5 khong chi ¢c6 ham lugng kém thap hon gan
7,5% ma con c6 thém silic. Chinh vi vay, qua
trinh tao mang cromat héa can dugc nghién cttu
dé dam bao dong nhat thanh phin héa hoc cua
16p latong bé mat véi bén trong dong thoi nang
cao dugc tinh chit bao vé clia mang vecni [2].

11 - PHUONG PHAP NGHIEN CUU

1. Tao mau

- Mau nghién citu duogc 1y tir hop kim

latong silic ¢6 thanh phan héa hoc chinh la
74,6%Cu, 24,7%7Zn, 0,5%Si va 0,2% céac tap
chit khac.

- Mau nghién citu bé miat (SEM, EDX) va do
dién héa c6 dang hinh tron dién tich 1 cm®.

- Mau thir nghiém md muéi duge chuén bi
¢6 kich thudc 70 x 140 x 2 mm.

C4c mau thi nghiém dugc bao quan trong
diéu kién theo yéu cau.

- Qud trinh cromat dugc tién hanh theo 3
giai doan: hoat hda, cromat hdéa va sdy tao
mang.

- Mang pht bdo vé vecni dugc tao thanh
biang phuong phédp nhing.

2. Phuong phap nghién citu

- Thanh phan héa hoc cdc mau nén dugc xac
dinh bang phuong phdp phan tich phd phat xa
nguyén tu trén thi€t bi PMI-MASTER PLUS tai
Vién Khoa hoc Vat liéu, Vién Khoa hoc va
Cong nghé Viét Nam.

- Trang thdi bé mat mau duoc chup anh béang
hién vi dién tir quét SEM va xac dinh thanh phan
héa hoc bé mat bing phé tdn xa nang luong tia
Ronghen EDX trén thiet bi EMAX ENERGY
ctia hang HORIBA ¢6 do phan giai 4,5 nm, do
phéng dai dén 200.000 lan tai Vién Khoa hoc
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Vat liéu, Vién Khoa hoc va Cong nghé¢ Viét
Nam.

- Pho t6ng tré EIS dugc do béng thiét bi IM6
tai Phong Dién hod, Vién Héa hoc, Vién Khoa
hoc va Cong nghé Viét Nam.

- Kha nang bao vé kim loai cia mang dugc
danh gid bang thlr nghiém mu mudi theo tiéu
chuian ASTM - B117, thiét bi S800 tai Trudng

III - KET QUA VA THAO LUAN

1. Anh huéng ctiia thanh phan dung dich hoat
héa dén qua trinh tao mang cromat héa
Quad trinh hoat héa ctia latong silic dugc thuc
hién trong cdc dung dich axit c¢6 thanh phan &
bang 1 trong thoi gian la 60 giay tai nhiét do

phong.

bai hoc Bach khoa Ha Noi.
Bdng 1: Thanh phan héa hoc cac dung dich hoat héa
Dung dlCh HCL g/l NaZSO4’ g/l HZSO4? g/l CrOS’ g/l NaCI, g/l NaF’ g/l HNOS’ g/l
a 150 5 - - - - -
b - - 50 - - - -
c - - 6,0 60 3 1 0,3
d - - 6,0 60 3 - -
Két qua phan tich EDX ctia cic mau sau hoat héa dugc trinh bay tai hinh 1.
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So s4nh cdc pic ctia phé EDX ta nhan thay,
cac dung dich axit khac nhau cho hiéu qua hoat
héa khac nhau khong chi vé mat dinh tinh ma
con ¢6 su thay déi dinh luong 16 rét. Két qua
cho thdy kha nang hoat héa cia HCI dién ra
khong dong déu trong khi kha nang hoat hoa
cta dung dich H,SO, dién ra déng déu hon. Tuy
nhién khi hoat héa biang dung dich H,SO, da tao
ra ca oxit trén bé mat mau, gay can tré cho qua
trinh cromat héa va 1a nguyén nhan gay vét nit
khdi dau cua qua trinh an mon tng suét [1, 3].

D6i v6i dung dich axit cromic, c6 thé thay
su xudt hién ctia cdc hgp chit crom oxit hinh

Két qua chup anh SEM cho thdy so véi nén,
mau dugc hoat héa trong dung dich HCI (a) va
H,SO, (b) c6 kha ning san phing mot phin bé
mat nhap nho cua mau, dong thoi giam duoc cac
hat tho trén bé mat mau nén, giam duoc cac thé
ctia hién tugng song tinh va text-tua. So véi
dung dich HCI thi dung dich H,SO, c6 kha nang
san phang bé mat tot hon. Tuy nhién, dung dich
H,SO, chua tao dugc mang moéng lam d€ cho
mang cromat hinh thanh. Mau dugc hoat héa
trong dung dich H,Cr,O; (c,d), ngoai viéc san
phing bé mat mau, né con tao ra duoc mot 16p
mang mong véi 16p hgp chat bé mat c6 cu tric
hat déng déu vé kich thudc. Diéu nay dédp dng
duoc yéu cdu giam thiéu kha nang an mon duéi
ting sudt véi bé mat phing thuan loi cho qua

thanh trén bé mat mau. Pong thoi ty 1€ gilta cdc
nguyén t6 trén bé mat mau nghién ciu tuong
dong véi ty 1é cdc nguyén t6 cia mau nén. Diéu
nay cho thdy kha nang hoat héa ctia dung dich
axit cromic kha dong déu. Két qua nay gitip cho
giai doan cromat héa c6 hiéu qua cao, dong thoi
tao su dong nhit gita nén va 16p phu bé mat,
khong gy ra vét nit an mon do ng suit ndi -
mot uu thé€ bao vé cia mang phu [4].

Anh SEM chup trang thai bé mat cla céc
mau ky hiéu tuong tng & bang 1 dugc trinh bay
tai hinh 2.

Hinh 2: Anh SEM cua céc
mau nén va cdc mau hoat
héa trong cic dung dich
khac nhau

trinh cromat ho4, tao 16p 16t ¢6 tinh chat bao vé
kim loai cao.

2. Anh huéng ctia ché do cromat dén qua
trinh tao mang lot

C4c mau sau khi hoat héa dugc chuyén sang
cromat héa & nhiét do phong, thoi gian 20 giay
trong dung dich c6 thanh phan héa hoc la: CrOs-
85 g/l, NaCl-3 g/l, H,S0,-8,5 g/l, NaF-0,3 g/l,
HNO;-0,3 g/1, say mang & 60°C trong 1 gio.

a) Anh huéng ciia dung dich hoat héa

Cromat hdéa cdc miu hoat héa trong céc
dung dich a, b, ¢, d thu dugc cdc mau tuong ting
C,, G,, C., C,. Két qua nghién cttu phd tdng trd
dugc trinh bay tai hinh 3.
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Hinh 3: Pho tong tré Nyquyst va
cac gid tri Rg, R, clia cdc mang
cromat hod

10 150K K
Z' (ohmm)

Nhin pho t6ng tr& Nyquyst clia cic miu cho
thady mau nén va mau C, déu cé gid tri tong tréy
thap, c6 nghia rang kha nang bao vé dan mon cua
cdc mau nay khong cao. Trong khi d6, duong
phd Nyquyst cia mau C, va C, thé hién c6 qué
trinh hap phu xay ra sau qué trinh chuyén dién
tich, gid tri téng tr& kha cao. Két qua téng trd
chiing minh rang mang cromat héa hinh thanh
sau khi hoat héa bang dung dich ¢ ¢6 kha nang
bao vé kim loai tot nhat.

Can ct vao két qua khao sit anh hudng cua

0K

dung dich hoat héa dén qud trinh tao mang
cromat, ching to6i da chon dung dich hoat héa ¢
dé tién hanh khdo sit cdc yéu t6 4nh hudng
khac.

b) Anh hudng ciia ché do cromat hod

Anh huéng ché do cong nghé cromat héa
duoc khdo sét 1a su thay déi nong do axit cromic
(CrO, va H,S0,), chat xic tién (NaCl) va thoi
gian cromat hod. Két qua téng tré duoc chi ra
trén hinh 4 va bang 3.
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Két qua téng tré cho thady ham lugng cua
CrO; trong dung dich cromat héa cé anh hudng
dén kha nang bao vé clia mang 16t cromat va
ham lugng CrO,/H,SO, tuwong tng vGi gia tri
téng trd cao nhat 13 M2. Nong do chat xdc tién
NaCl t6t nhat 1a 3 g/1.
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Nhin phé téng trd ta thdy, khi mang hinh
thanh trong vong 10 giay, di cé su khuéch tan
dién ra sau qud trinh chuyén dién tich. Doi vé6i
mang hinh thanh sau 20 giay, gia tri tong trd cao
hon va ¢6 qud trinh hdp phu dién ra ngay sau
qué trinh chuyén dién tich. Diéu nay cho thay



Hinh 4: Khao sat anh hudng ctia ché do
cromat héa dén dién bién phd tong tré
va gia tri R.;: a - Ham lugng CrO,;/H,SO,;
b - Ham luong NaCl;
¢ - Thoi gian
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cu tric cua mang di c6 tac dung chong lai tac
nhan an mon.

D6i v6i mau cromat héa véi thoi gian kéo
dai hon (30 giay va 40 giay), mac du gi4 tri téng
tr& cao nhung hinh dang phd cho thdy da c6 qua
trinh khuéch tdn dién ra ti€p theo qud trinh
chuyén dién tich. C6 nghia 12 mang hinh thanh
vGi thoi gian kéo dai khong cho hiéu qua chéng

an mon.
{ 2 . 2, . A
¢) Anh hudng ctia vecni cdnh kién

Anh huéng cta thanh phan vecni dén kha
nang bao vé cuia mang dugc xac dinh bang do
tong tr& cha cdc dung dich vecni c6 ty 1é nhua
kié€n/nhya ki€n bién tinh (NK/NKBT) khic
nhau, két qua chi ra & bang 4.

Bdng 2: Gié tri tong tr& clia cdc miu tao mang phl bing cdc dung dich vecni khac nhau

Mau nén M1 M2 M3 M4 M5
Cu - 71,76 61,18 52,67 46,73 39,64
R, (Ku) 0,91 23,00 36,00 75,00 115,0 117,5

Két qua cho thdy khi ham luong este etyl
nhua kién trong dung dich vecni cang tang (chi
sO axit giam), cic nhém -OH, -COOH giam,
nén kha nang bao vé kim loai clla mang vugt
troi hon mang nhua kién dén gap 5 lan.

Déng thoi, khi kiém tra do nhét ctia dung
dich vecni hai thanh phan ciing cho thay, ciing
v6i viéc tang ham lugng NKBT thi do nhdt tang.
Vi th€ dé dam bao do nhdét cua dung dich vecni
van cho phép hinh thanh dugc mang cromat thi
chi s6 axit Ca, = 46,73 1a phu hop.

IV - KET LUAN

Mang pht bao vé kép cromat - vecni cho

hiéu qua bao vé doi véi latong silic LK75-0,5
cao. Ché do va quy trinh tao mang phu kép nay
gbm 3 giai doan:

- Hoat héa trong dung dich véi thanh phén:
CrO; - 60 g/1, H,SO, - 6,0 g/1, NaCl - 3 g/l, NaF
— 1 g/l, HNO; - 0,3 g/l tai nhiét do phong va
thoi gian la 60 giay.

- Qué trinh cromat héa dugc thuc hién trong
dung dich ¢6 thanh phan: CrO; — 85 g/l, NaCl
— 3 g/l, H,S0, — 8,5 g/l, NaF — 1 g/I, HNO;
— 0,3 g/l; tai nhiét do phong va thoi gian 20
giay roi rua, lam kho va sdy & 60°C trong 30
phuit.
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- Mang vecni cua 16p kép dugc nhing trung

dung dich vecni hai thanh phin c6 chi s& axit
C,,= 46,73 cho két qua t&i uu.

1.
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