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TOM TAT: Bai bdo néu lén két qua bude dau nghién ciru ché tao protector nén Zn véi cong

nghé diic ban 1ong véi nhitng ddc diém cdu tao té vi va cdc théng sé dién héa cia protector nén Zn ban

long so voi phiwong phdp ché tao truyén thong va hiéu qua bao vé ciia né. Cac mau protector Zn ché tao

bang phwong phdp diic bdan long cé thé dién cuc -1.1462 V, cao hon so véi thé dién cuc -1.223 V ciia

protector Zn diic théng thuong, dong thoi toc dp an mon thap hon tuwong img 0.27 mmPY so véi 0.4894

mmPY.
1. PAT VAN PE

Béo vé catbt bang protector dugc sir dung
dé bao vé cac cong trinh bang thép va thép bé
tong cbt thép. Kim loai hodc hgp kim dung lam
protector phai co dién thé an mon am hon kim
loai can bao vé trong méi truong di cho. Trong
truong hop do thi cac hop kim Mg, Al, Zn cé
thé dugc ding lam protector.

Hop kim Zn dugc dung trong nhiing moi
truong dién ly manh va trung binh ma ching cé
thé hoa tan va hoat déng tét nhu trong nudc
bién va trong dat. Trong nudc bién voi dién tre
riéng khoang 0,2 + 0,7Qm thi chu yéu dung
protector Zn va Al, trong dit viéc ding
protector Zn 1a pho bién. O mot s6 truong hop
nhu bao vé€ cac khoang chira du, can phai loai
bo kha ndng phong tia ltra dién thi protector Zn
1a lya chon duy nhét. Tuy nhién néu ding
protector Zn dé bao vé trong nudc ngot & nhiét
d6 16n hon 60°C thi s& c6 van dé 1a trén bé mit

kém tao nén 16p thu dong [12].

Nhém nghién ctru chon protector nén Zn
ché tao bang phuong phap dic ban long vi loai
ndy chua dugc nghién ctu nhidu va viéc g
dung n6 dé biao vé cac cong trinh bang thép
nhu dudng ong xang dau, bon chira xang dau
va cac cong trinh ngAm trong dit bing
protector nén Zn duc ban long & Viét nam chua
duoc tmg dung phd bién. Phuong phap nay s&
giai quyét tot bai toan: tinh dong nhat ctia dung
dich rén, céu truc, déng nhét dién thé, khir ung

suat cua protector.

2. PHUONG PHAP NGHIEN CUU
2.1. Co sé 1y thuyét

D¢ tai dya trén co so 1y thuyét cia phuong
phap dic ban long va nghién ctu cua tac gia
M. Perez [13] dé dua ra céng nghé ché tao
ptotector Zn ban 16ng.
2.2. Vit liéu

Trén co s& thanh phan chudn cia cac loai
protector Zn do tic gia Nguyén Vin Tu [6] va
theo [12] nhom dé tai lya chon thanh phan hop

kim chinh dé ché tao protector nén Zn theo
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phuong phép ban long nhu sau: Zn: 95-99%,
Al: 0,5-2%, Sn: 0,2-1,5%.
2.3. Thiét bi thuc nghiém

- Noi ndu béng dién.

- Thiét bj kiém soat nhiét do, cac thiét b
phu tro.

- B co cau khudy ddo c6 kém theo bién
tan dé diéu chinh téc do khudy.

- Khuén dé 1y mau soi kim tuong (khudn
vat lidu thép, kich thude ldy mau duong kinh
32 +33mm, day 10 + 12mm).

- Khuén thép ldy miu do dung lugng
protector, dudng kinh mau 20mm, dai 120mm.

- Khuén gang dac miu protector kich
thude dai 290-310mm, rong 50-70mm, cao 50
mm.

2.4. Thiét bi phan tich

- May phan tich quang phd phat xa
SPECTRO - buc

- May soi kim tuong OLYMPUS — GX 51

- Thiét bi do SEM-EDX: Jeol 6490.

3. KET QUA NGHIEN CcUU

3.1. Ché tao protecter nén Zn bing phwong
phap dic ban léng

3.1.1.Co so cong nghé

Hop kim Zn ban léng duoc tao bang cach
thyuc hién dong thoi hai qué trinh 1am ngudi va
khudy dao kim loai long. Nhom thyc hién ap
dung phuong phap ché tao vat liéu ban long
bang phuong phap khudy dao co [14].

Khi khudy dao cac phin tir rin tach ra
thanh tirng cum 16n g6m nhiéu hat nhé, cic hat
nay tiép tuc chuyén dong chiu va dap dudi tac
dung cua luc khudy dan din bi ph4 v& thanh
nhing hat bé hon, qua trinh cir tiép tuc dién ra
lam cho kich thuéc hat nhé dan cho dén khi
khong thé chia nho duoc nira, sb luong hat
cling dugc tang 1én theo qua trinh phan chia
nay. Pong thoi cac phan tir rdn khi chuyén
déng xoay quanh tryc cua né lam cho céu tric
dang que, dang hinh canh sao, hinh hoa thi bi
cudn tron lai thanh phﬁn tir hat c6 dang hinh
cAu hodc bi chia nhé ra thanh hat c6 kich thuéc
nhod hon.

Nhom nghién ctru da ap dung phuong phap
khudy dao co sir dung canh khudy do Flemings
[15] dé xuit. Pay la phuong phap duc kim loai
ban léng st dung qua trinh dic trong budng
nong, thuong ap dung cho cac kim loai nhe nhu
Al, Zn, Mg va hop kim ciia chung. Co ciu
khudy tac dung vao chit l1éng cho dén khi dat
thanh phan pha rén theo yéu ciu thi piston di
1én dé nap kim loai tran vao xi lanh va sau d6

di xubng dé ép kim loai vao khuén.
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HPDC Machine

Twin-screw slurry maker

Hinh 1. M6 ta dtc kim loai trong budng duc khudy dao bing co

Hinh 2. Thiét b dic ban 16ng ap lyc

3.1.2. Lua chon nhiét @3 khudy cia hop
kim Zn

Nhiét d6 khudy ban long ctia hop kim Zn
duoc xac dinh trén co so phan tich gian do
trang thai Al — Zn (ngudn ASM handbook).
Nhiét d6 néng chay ciia Zn véi 100% khdi
luong 14 419,58°C. Tai diém véi Zn 1a 94%, Al
6% ta c6 duong cung tinh & nhiét d6 381°C.
Hop kim Zn d lya chon c6 thanh phan Zn 97-
97,5% thi nhiét do két tinh Ty s& la khoang
gitra ciia 381°C dén 412°C.

TeL =381 +0,5. (412 - 381) = 397°C.

Nhur vy nhiét ¢6 khudy ban 16ng thuc té s&
trong khoang 412-397°C va khoang nhiét do
két tinh s& la A = 412 - 381 = 31°C. Véi
khoang Kkét tinh rong nhu vy, s€ thuan lgi cho
qué trinh diéu khién két tinh ciia hop kim Zn.

Tai 397°C hop kim 14 dung dich rén cta Al
trong Zn chiém mot ty 1¢ 16n B. Pay 1a dung
dich ran B va mét it dung dich ran (o+B). Muc
tiéu cia cong nghé 1a 1am nho thanh phan B. Vi
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vay ta chon nhiét do dé diéu khién két tinh &
397°C 1a phu hop.
3.1.3.Luta chon toc do khudy

Pé dam bao trong qué trinh khudy dong
kim loai khong chay tang, s6 vong quay phai

30u
d’p

thoa man diéu kiénla: n >

Trong d6: n: s6 vong quay (rad/s hay 1/s);
d: duong kinh canh khudy (m), d = 52 (mm) =
0,052 (m) ; p: khdi lugng riéng = 7140 (kg/m’);
w: d6 nhot (N/m?.s). u = 60 mPa.s = 60 * 107
Pa.s = 60 * 10° (N/m’.s). Thay vao bét phuong
trinh trén, ta dugc: n > 0,093 (rad/s)

Téc d6 khuay la:
S 0,093

2.
3.1.4.Lua chon thoi gian khudy

n 60=89%v/p

Thoi gian khudy tir 4-6 phut, dugc chon
trong qua trinh thuc nghiém.

3.1.5.8dn pham protector Zn diic ban long

Can cir vao pham vi ung dyng cua
protector Zn va dang tao hinh phd bién cia
protector ing dung bdo vé tau bién, luan 4n xac
dinh ché tao protector Zn loai c6 cbt thép 14 vaoi
cac 16 1ap rap & 2 diu thanh thép, hinh 3.16.
Protector c¢6 dang hinh thanh, thang tru cén.
Hinh dang nay thun loi cho viéc tao hinh dic
ban long, dé dién day khuon va lay mau duc ra
khoi khuon dé& dang. Pong thoi viéc lap rap
trén thiét bi can bio vé nhu than tau thuy,
duong 6ng xing dau thuan loi, dé dang bang ca
phuong phap gin bang bulong hodc han va
giam lyc can cia tau thuy khi di chuyén trong
nudc. Kich thude chinh cta protector nhur sau:
Chiéu dai tong thé ca cdt thép L= 510mm.
Chiéu dai phan protector mit ddy 1, = 310 mm
Chiéu dai phan protector mit trén 1, = 290 mm
Chiéu rong protector mit day d; = 70 mm.
Chiéu rong protector mit trén d,= 50 mm.
Chiéu cao H= 50 mm.

Khbi lugng cta protector Zn ché tao: m = 6,3 -

6,5kg

TTNDVN - bPHBK ]
Zn PROTECTOR

Hinh 3. Thiét ké protector nén Zn
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Hinh 4. San phim protector nén Zn ban long

3.2. Thong s6 dién hoa ciia protector nén Zn ban léng ché tao

3.2.1.Cau tric té vi

Hinh 6. Céu triic t& vi x25 miu Zn duc ban long

Mau protector Zn duc két tinh c6 didu chirc B da dugc 1am nho trong qua trinh khudy
khién: T chirc t& vi ciia miu gdm dung dich dao co.
rén f va cung tinh dé chay (a+ B). T4 chirc té vi 3.2 2.Ké qua chup anh bé mét SEM

¢6 dang hat tron, nho, déng déu. Nhu vay la td

Trang 89



Science & Technology Development, Vol 14, No.T1- 2011

15kV X25 1mm - 0000 15/JANI0 15kV. X100 © 100pm 0000  15/JAN/10

Hinh 7. Anh SEM x25 va x100 méu protector Zn duc ban long

Mau protector Zn duc bang phwong phap 3.2.3. Két qua phdn tich thanh phan hod hoc
ban léng, ciu triic tinh thé ¢ cac hat tinh thé EDX

hinh ciu, phan bd dong déu.
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Hinh 8. B4 thi thanh phin miu M1 protector Zn

Bang 1. Thanh phan hoa hoc mau M1 protector Zn

Element (keV) Mass% Error% Atom%
OK 0,525 2,97 0,40 10,93
Al K* 1,486 1,22 0,57 2,66
/n K 8,630 95,82 1,93 86,41
Total 100 100
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Hinh 9. D) thi thanh phin miu M2 protector Zn

Bang 2. Thanh phan hoa hoc mau M2 protector Zn

Element (keV) Mass% Error% Atom%
OK 0,525 2,40 0,60 8,95
AlK 1,486 1,92 0,82 4,24
/n K 8,630 94,74 2,80 86,34
Sn L* 3,442 0,94 1,27 0,47
Total 100 100

1000 202
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g 500
]
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300 —
200 —
100 —
0 T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 8.00 9.00 10.00
keV.
Hinh 10. Db thi thanh phin miu M3 protector Zn
Bang 3. Thanh phan hoa hoc mau M2 protector Zn
Element (keV) Mass% Error% Atom%
AlK 1,486 1,24 0,79 2,95
/n K 8,630 98,76 2,67 97,05
Total 100 100
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Thanh phén ciia protector Zn ban long ché
tao ndm trong khoang hop 1y vé thanh phan, dung.

tuong tu cac protector Zn ché tao béng phuong

mau protector Zn
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Hinh 11. D) thi dién thé dién cyc miu protector Zn duc thong thuong

phédp duc noéng chay hoan toan da duogc st

3.2.4. Két qua phan tich thé dién cuc cia cdc
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Hinh 12. D) thj dién thé dién cuc miu protector Zn duc ban long

Két qua do dac dién thé dién cuc cho théy,
chc mAu protector Zn ché tao béng phuong
phap duc ban long co thé dién cuc -1,1462 V,
cao hon so véi thé dién cyc -1,223 V cua
protector Zn duc thong thuong, déng thoi toc
d6 an mon thap hon tuong mg 0,27 mmPY so
voi 0,48938 mmPY.

Dién thé &n mon 4m hon, duong tafel c6 do
déc 16n hon nén dong dién sinh ra cia protector
16n hon. Protector Zn dtc ban 1ong c6 hiéu qua
bao vé cao va khong nam trong ving thu dong.
3.2.5. Két qua do dung luong dién hod ciia

protector nén Zn diic ban long
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Bing 3. Thong s6 dién hoa cac mau protector nén Zn duc thong thuong

Ap1ia Dung lugng Tiéu hao E®ién cuc
Vit liéu protector Zn Ah/kg g /(Ah) Ag/AgCl)
Mau protector M1 850 1,291 -1,2356
MAu protector M2 859 1,287 -1,2294
Mau protector M3 890 1,184 -1,2230

Bang 4. Thong s6 dién hoa cac mau protector nén Zn duc ban 1ong

Ay 1en Dung lwgng Tiéu hao E®ién cuc
Vit liéu protector Zn Ah/kg g /[(A.h) Ag/AgCl)
MAu protector M1 896 1,179 -1,1891
MAu protector M2 920 1,173 -1,1773
MAu protector M3 950 1,168 -1,1462

Két qua thi nghiém cho thay, protector nén
Zn dac bang phuong phap ban long co6 dung
luong cao hon khoang 1,25 14n so véi phuong
phap dic thong thuong.
3.3. Hi¢u qua bdo vé ciia protector Zn ban léng
trong thuc té

Céc san pham protector Zn ban long da

duoc nha may Cong nghi¢p tau thuy Nha Trang

lap dat thuc té trén cac tau, xa lan hoat dong
trén bién. Qua thoi gian hon 12 thang, cac
protector Zn theo phuong phép két tinh c6 dicu
khién hoat dong tdt.

Dé tai da tién hanh thir nghiém ty nhién dé xac
dinh tc do an mon cia thép CT51 duge bao vé bang
protector Zn ban 1ong trong nudc bién va so sanh véi
cic truong hop bao vé bang protector Zn thong

thuong va khong duge bao vé.

Hinh 13. Bao vé CT51 bing protector Zn ban 16ng trong nudce bién

So sénh tbe d6 an mon thép CT51 thir nghiém & 3 ché d6 trong mude bién
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Téc d an mon thép trong nwr bién

ENN

—e—Khong bdo vé

—a—Bado ¥ protector Zn thuong

Béo & protector Zn bén long

Téc dé &n mén (g/m2/ngay
dem)
P

ST

L . —1

1 2 3

Thoi gian thiznghiém (Thang)

5

Hinh 14. B thi so sanh tdc 6 n mon CT51 trong nudc bién

Két qua thir nghiém cho thay, viéc bao vé
thép CT51 bang protector Zn duc bang phuong
phap ban long cho két qua rét tot. Toc do an
mon cao nhat chi con 0,1890 g/m*/ngay dém,
s0 v6i toc do an mon 0,5187 g/m*/ngay dém
khi bao vé bang protector Zn thong thuong va
4,7960 g/mz/ngéy dém khi thép CT51 khong
duoc bao vé béng protector. Hiéu qua bao vé

dat 96%.

4. KET LUAN

Nhém nghién ctru da ap dung phuong phép
ché tao mau protector nén Zn béng cong nghé
dic ban long dé tién hanh phan tich trong
phong thi nghiém danh gia cdu trac té vi, cac
thong so dién hoa va kha ning bao vé cia
protector.

Di thyc hién hé théng day chuyén kép kin
tr khau néu luyén, khqu dao, tao hinh san
phim. Kim loai duoc tinh luyén tir trang thai
long, sau do cép vao hé théng khqu dé thuc
hién qua trinh khudy, tao ra hgp kim ban long
dé cung cép vat liéu cho qué trinh ép ap lic tao

hinh protector.

b3 lya chon va dua ra cong nghé tao vat
liéu két tinh ¢ diéu khién ddi vai loai protector
7n, d6 1a cong nghé khudy dao co voi hé théng
khudy béng hai tryc 14p nhiéu canh chén vit (vit
khong lién tuc) quay nguge chiéu nhau. Téc do
quay trén 89 vong/phut. Nhiét d6 khudy tir 412-
397°C. Pa thiét ké va ché tao protector Zn duc
ban long c¢6 khéi lugng 6,3 - 6,5 Kg.

Két qua nghién ciru cho thiy, cong nghé
ban 1ong két hop diic ap luc tao ra hgp kim Zn
¢6 to chirc gom pha P va cling tinh d& chay
(0+p) trong d6 P 1a dung dich rin ctia Al trong
Zn, ¢b cau trac té vi dong déu, cac hat tinh thé
hinh cau va nho min hon so véi tinh thé hinh
nhanh cdy cua phuong phap dic noéng chdy
hoan toan.

Két qua phan tich cac dac tinh dién hoa
cho thay protector Zn duc ban long ¢6 dién thé
phéan cuc, dong d&n mon dat & mirc cao so voi
yéu cau k¥ thuat di voi protector Zn. Dién thé
lam viéc dat (-1189) - (-1146) (mV;Ag/AgCl),
cao hon ~1,25 14n so véi mau dbi ching. Dung
lugng dién hoa cua protector Zn dat tir 896-950
A.h/kg, cao hon =1,25 lan so voi miu doi

chung c6 cung thanh phan hop kim.
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Két qua thir nghiém cho thay, viéc bao vé
thép CT51 bang protector Zn duc bang phuong
phap ban long cho két qua rét tot. Toc do an
mon cao nhat chi con 0,1890 g/m*/ngay dém,
s0 v6i toc do an mon 0,5187 g/m’/ngay dém
khi bao vé bang protector Zn thong thudong va
4,7960 g/m’/ngiy dém khi thép CT51 khong
duoc bao vé béng protector. Hiéu qua bao vé
dat 96%.

V& hiéu qua kinh té: mac du ché tao
protector bang phuong phap két tinh co diéu
khién phtc tap hon vé cong ngh¢ va co gia
thanh cao hon so vdi duc truyén théng, tuy
nhién cac dic tinh dién hoa cia san phém cao
hon, dap tmg yéu cau vé bao vé moi truong tot
hon, hiéu qua chéng dn mon cac két cdu thép
va cong trinh tang 1én. Vé tong thé, cong nghé
moi hira hen mang lai hiéu qua kinh té, k¥ thuat

dang ké khi trién khai & quy mo cong nghiép.

NGHIEN CUU CHE TAO PROTECTOR Zn BANG PHUONG PHAP BAN LONG

Bui B4 Xuén, Nguyén Hong Dw

Trung tam Nhiét déi Viét Nga

ABSTRACT: Results of Zn based anode production by semi-liquid pressure method have been

presented. Microstructure, electrochemical characteristics and protective effectiveness of the newly

developed anodes have been demonstrated in relation with products manufactured by traditional

method. The newly developed samples had a potential of -1.1462 V and corrosion rate of 0.27 mpy in

comparison of -1.223 V and 0.4894 mpy for traditionally prepared anodes.
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