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PHUN PHU PLASMA SiC-Cu TRONG KHi BAO VE
PLASMA SPRAYING OF SiC-Cu IN PROTECTIVE GAS
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TOM TAT
Cacbit silic (SiC) dwoc biét dén nhw mot vit liéu déic biét irng dung vao I6p phii cho thiét bi
lam viéc trong méi truong an mon. Viéc tao 16p phii nay lén bé mdt kim loai dé bdo vé bang phirong

phdp plasma vé cing khé khan do tinh chat bi phéan hiy va oxy héa & nhiét dg cao.

Trong bdo cdo ndy, nhém tdc gia gidi thiéu vé viéc cdi tién sing phun plasma truyén thong
bang phun plasma trong khi bao vé.

Ngi dung ciia bai bdo la thiét ké, ché tao va thir nghiém phun tao 6p phi plasma SiC- 50C.

Pay la gidi phdp nham bdo toan I6p phii tride sw oxy héa ciia méi trueong ngodi.

Tw khéa: Phun phu nhiét;, Phun phu plasma,; Cong nghé tao lop phu plasma SiC.
ABSTRACT

Silicon carbide (SiC) is known as a special material used in coatings for equipment working
in corrosive environments. Creating this coating on the metal surface for protection using the
plasma method is extremely difficult due to its decomposition and oxidation properties at high

temperatures.

In this paper, the authors present an improvement of the traditional plasma spray gun by
spraying plasma in a protective gas.

The main content of the paper is the design, fabrication and testing of SiC-50C plasma
coating.

This is a solution to protect the coating from oxidation in the external environment.

Keywords: Thermal spray,; Plasma spray, SiC plasma coating technology.
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1. GIOI THIEU

C6 nhiéu nghién ctru nham tao ra 16p
phu plasma SiC, 16p phu plasma SiC composite
nhung déu vap phai qué trinh phan hay va oxy
hoa SiC ¢ nhiét d§ cao ¢ 900° - 1100°C [5, 6].
Vén dé nay da duoc cong bd boi Hahnel va
cong su [6, 7] dua ra mo hinh 4 giai doan hinh
thanh 16p tiép giap giira SiC va oxy nhu sau:

2SiC+30,=2Si0, +2C0; SiC +0,=Si0+CO (1.1)
28i0 + O = 28i0,; 2SiC + O, = 28i0 + 2C;

SiC+0,=Si0,+C (1.2)
2C+0,=2C0 (1.3)
2C0=C+CO, (1.4)

Thi nghiém phun thdm do 16p phu
plasma SiC khéng c6 bao vé ludng phun tai
phong thi nghiém, qua trinh phan tich 16p phu
nay cling ching minh sy phan huy va oxy hoa
cua SiC (Hinh 1, Bang 1).

bay chinh 1a thach thuc cho 16p phu
plasma SiC.
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Hinh 1. Phé tan xa tia X (EDS) ciia I6p phii SiC
trén thép nén C45.

Bdng 1. Két qua phan tich EDS cho mau SiC/thép

Nguyén to % Khbi lwong
C 3.95
(0] 7.11
Si 6.93
Fe 82.11

Trong viéc nghién ctru tao lop phu
plasma SiC-Cu, nhom tac gid da dua ra gidi
phap cai tién sing phun SG100 d¢ thyc hién
phun plasma trong khi bao vé argon (Ar).

2. NGHIEN CU'U, THIET KE, CHE TAO

2.1. Phén tich cai tién stiing phun plasma

R
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Hinh 3. M6 hinh khi bao vé

Véi sung phun SG100 (hinh 2), khi thuc
hién phun thi ludng bdt phun néng chay trong
khéng khi ti bé mat chi tiét tao thanh 16p phu,
vi vy ludng bot ludn tiép xtic véi khong khi va
bi oxy hoa.

Viéc cai tién sing phun plasma trong
khi bao vé Ar nham giai quyét vin dé oxi hoa
ctia ludng bot phun trong khong khi. M6 hinh
nguyén ly bao vé ludng bot phun plasma duoc
mo ta nhu hinh 3.

Nguyén ly: Khi lam viéc, khi argon 5Psi
(0,04 MPa) cip vao sé& tao ra chup khi hinh nén
bao ldy ludng plasma va bé mat nén trong qua
trinh phun, ngin cach luéng bot va vat phun voi
khong khi.
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T yéu cu, muc dich do, ta tién hanh
thiét ké, ché tao chup bao v¢ c6 chuc nang lép
ghép duoc véi sing phun SG100 va tao ra 4o
khi hinh nén bao vé ludng bot phun.

2.2. Thiét ké ché tao chup khi bao vé

100

Trén Hinh 4 12 ban v& lap chup khi bao
vé c6 thé lap ghép duoc voi sung SG100. Hai 16
M8 dan khi Ar ap lyc cap vao khe 4o khi c6 do
con 60°tao ra 4o khi bao vé ludng bot phun. Co
thé diéu chinh khe h¢ khe 4o khi dé Iya chon
luu luong khi va mirc do kin (ngén cach véi
mdi truong ngoai). Thiét ké chi tiét, vat liéu ché
tao va dung sai lip ghép déu duoc tham khao tir
[1,2,3,4].

3. KET QUA THU NGHIEM VA THAO
LUAN

Hinh 5. Chup khi bdo vé ldp lén sing phun SG100

.

-

Hinh 6. Hinh anh luong phun plasma trong khi Ar

Ngon Itra plasma mau trang, vong khi
bao v€ ngan cach mau xanh. Kha nang bao v¢
cua chup khi dugc danh gia qua ham lugng oxy
c6 trong 16p phu.

Két qua ché tao, lap ghép trén sung
phun SG100 va hoat dong phoi hop cua chup
khi bao vé duogc thé hién trén hinh 5, hinh 6.

Kha nang bao v¢ nay bi anh hudng bai:
- Khoang céch phun;

- BPuong kinh vung bao v¢;

- Khe hé vong khi;

- Ap suat dit vao chup khi.

Trong diéu kién ché tao chup khi khe
hé nhé nhét ¢6 thé diéu chinh dugce 1a 0.05mm.
O day, chon diéu chinh khe hd diéu chinh 1a
0.1lmm, khi d6 tong dién tich khe ho xip xi
9mm? [1], [2], [3], [4]. Viy, khi c¢6 dinh 3 thong
s6 dau thi ta can phai xac dinh ap suat khi Ar
dat vao chup khi dé giam tbi da lugng oxy trong
16p phit thu duge. Tao 16p pha SiC-Cu [5] bang
phuong phap phun plasma trong khi bao v¢ Ar
thi két qua phén tich thanh phan 16p phu SiC-
Cu dat duoc:

-

Hinh 7. Phé tan xq tia X (EDS) I6p phii SiC-30Cu/C45
phun co khi bao vé.
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Bdng 2. Két qua phan tich EDS cho mau SiC-
30Cu/thép phun co khi bao vé

Nguyén t6 | % Khoi lwong | % Nguyén tir
C 32,41 54,38
0] 2,32 1,26
Si 33,49 24,03
Cu 31,78 23,29

Phan tich nguyén t6 bai phé EDS (Hinh
7 va Bang 2) cho thdy C (32,41 %); Si (33,49
%); O (2,32 %); Cu (31,78 %). SiC chiém toi
66% khdi luong 16p phi. Him luong oxy c&
2,3% phan khdi lugng c6 thé bao gom tir dong
g6p cua CuO/Cu,0O. Luc nay, phan bé mit thép
C45 dugc phu kin.

Nhu vay, khi phun cé khi bao v¢, 16p
phii thu duwoc ham lugng oxy giam di rat nhiéu
(tir 7,11% xudng 2,32%), tuong mg SiC ting
cao (66%) va van c6 mot ty 1 nhét dinh SiC bj
phan hay thanh Si va C trong qué trinh phun
plasma. Nhu vay, néu ham luong oxy trong 16p
phu giam thi kha nang bao vé cua chup khi Ar
cao.

4. KET LUAN

1) Pé tai da thiét ké, ché tao thanh
cong chup khi bao vé rng dung vao phun phu
plasma. Su thanh cong cua giai phap nay dem
dén mot giai phap cong nghé mdi cho viée tao
ra 16p phu plasma nhim nang cao chat luong
16p phu.

2) Viéc phun plasma SiC-Cu trong khi
bao vé Ar nham béo toan 16p phu giam thiéu su
oxy hoa.

Trong d6: Khoang cach phun trong
pham vi giéi han < 65mm (4p dung cho phun
bot gém, cac-bit); duong kinh ving bao vé nhod
nhat voi khoang cach 45mm 1a 160mm dam
bao cho cac mau phun nam trong ving khi bao
Ve.

3) Phun plasma trong khi bao v€ co y
nghia trong nghién ctru khoa hoc va ung dung
thue tién.
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