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Xac dinh ving gia tri hop 1y cua cac thong sb cong
nghé anh hudng dén do xop 16p phil bot cac bit
Cr3Cz — nicr trén nén truc thép 40Cr bang phuong
phap phun 6xy — nhién liéu toc d6 cao (HVOF)

DPinh Vian Chién

Tém tit — Hién nay, cong nghé phun phi
dang dwoc phat trién manh & cac nudée tién tién
trén thé giéi. Mot trong nhirng phwong phap
phun dwgc wng dung phé bién trong cic nganh
cong nghiép hién nay do6 1a phwong phap phun
Oxy — nhién li¢gu téc dd cao (HVOF). V& ban
chit, cic 16p phun biang phwong phap phun
HVOF vé cung phirc tap, cac dic tinh va ciu
triic té vi ciia 16p phii phu thudc rit nhiéu vao
cac thong sb trong qua trinh phun. Trong bai
bao nay tac gia giéi thiéu két qua nghién ciu
thuce nghiém phun bdt cac bit CrsCz-NiCr trén
nén truc thép 40Cr bing phwong phap phun
HVOF. Pong thoi, phan tich 4nh huéng cia mdt
s6 thong sé cong nghé dén dd xép caa 16p phii.
Tir @6 lwa chon dwoe vang thong sé cong nghé
phun hop Iy dé phuc hdi cac chi tiét dang truc bi
mon.

Tie khéa - phun phu kim logi, phun phi
HVOF, bét cacbua Cr3C2-NiCr, lép phii, dj xop

1 GIOI THIEU

Do bén cua cac chi tiét may 1a mot trong nhiing
yéu té anh huong dén tudi tho cua thiét bi. Cac chi
tiét may, sau thoi gian lam viéc bi mon do nhiéu
nguyén nhén, trong khi van tiém tang kha ning bén.
Do d6 viéc phuc hoi lai hinh dang, kich thudc cua
cac chi tiét 1a vin dé cép thiét, dugc nhidu nha khoa
hoc va cac nha san xudt quan tdim. C6 rat nhiéu
cong nghé dugc tng dung dé phuc héi chi tiét nhu:
cong nghé han dap [1], cong nghé ma [2], cong
nghé phun phu [3, 4]. Trong d6, phun phu ngay
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cang dugc phat trién va mo rong vé quy mo, cai
thién vé chit luong, thé hién tinh vu viét hon so voi
cac phuong phap tao 16p phu khac.

Uu diém chinh cua c6ng nghé phun phu, dic biét
la phuong phap phun HVOF, 1a tao ra 16p phu co
d6 xbp thip va do bén bam dinh cao, dong thoi,
khong gay ra (g suat nhiét [3, 4, 5]. Trong d6 viéc
nghién cru anh hudng cua cac théng sé cong nghé
dén chat luong 16p phui 1a mot van d& c6 ¥ nghia
khoa hoc, mang tinh thyc tién va can thiét

2 NOIDUNG NGHIEN CUU
2.1 Phuong phap nghién ciru
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Hinh 1. Hinh dang mau phun bing thép 40Cr

Mau thyc nghiém c6 dang tru vat liéu 1a thép
40Cr, kich thudc nhu hinh 1, duwoc pha ngoai mot
I6p bot cac bit CraC,-NiCr bang thiét bi phun
HVOF (Model: MP-2100 Manual HVOF Control
Panel, cua hdng General Metal Alloys Intl (GMA)
— Tadia). P xop 16p phii thuong duge do bang
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phuong phéap quan sat gian tiép bang cach sir dung
kinh hién vi quang hoc, kinh hién vi dién tir quét,
hoic bang k¥ thuat tan xa X-ray.

Pé xac dinh do x6p cua 16p pha, miu duoc cit
dé quan sat theo tiét dién bé mat Iop phu. Sau khi
cit, mau duoc gia cong bé mat trén cac loai gidy
rép c6 kich c& tir hat thé dén hat min va dugc danh
bong trén cac may chuyén dung dam bao khong
con vét xudc trén bé mat dat yéu cau ky thuat. S
dung kinh hién vi quang hoc GX51F (hinh 2) dé do
d6 xbp 16p pha c6 su hd trg cua may tinh va phan
mém chuyén dung. Qua trinh do dugc thuc hién
theo tiéu chuin JIS-H-8664 — 1997 (Nhat).

Do xbp dugc do bang cach truc tiép do dién tich
cac 15 xop trong khu vuc quan sat caa kinh hién vi
va so sanh cac khu vuc nay véi téng dién tich muén
xem. Kinh hién vi duoc trang bi hé théng méy tinh
va phan mém dé phan tich, xac dinh gié tri do xop
ciia mau bang cach chuyén doi cac ving rd xop
thanh mau do, trong khi phan con lai cua cac ciu
tric té vi dugc chuyén thanh mau xanh (hinh 3).
Chuong trinh may tinh duoc s dung dé tinh toan
ty 1& phan trim dién tich ving c6 mau do, bang
cach danh gia vé mau sic khac nhau cho viing mau
xanh va mau do6 trong hinh anh.
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Hinh 3. Anh chup két qua do do xép lop phu

2.2 Két qua va thao ludn

Két qua do 27 miu thuc nghiém duoc thé hién
trong bang 1.

Bang 1. Két qua thir nghiém do do x&p cua 16p
phit bot cac bit CrsC; - NiCr trén nén truc thép
40Cr bang phuong phap phun HVOF

) Nhém m n .
VA | e @y grpny SO\ TCO
000 25 | 57 3 | 155
001 25 | 57 6 |27
002 25 | 57 9 |32
010 25 | 130 3 |130
011 Nhlém 25 | 130 6 |237
012 25 | 130 o |306
020 25 | 170 3 |13
021 25 | 170 6 | 238
022 25 | 170 9 | 310
100 35 | 57 3 | 146
101 | Nhom | 35 |57 6 | 259
102 | 2 35 57 9 3,17
110 35 | 130 3 |12
111 35 | 130 6 | 22
112 35 | 130 9 | 301
120 35 | 170 3 |136
121 35 | 170 6 | 245
122 35 | 170 9 |[313
200 45 | 57 3 | 138
201 45 | 57 6 | 247
202 45 | 57 9o |31
210 45 | 130 3 |12
211 Nh;m 45 | 130 6 2,32
212 45 | 130 o |308
220 45 | 170 3 | 139
221 45 | 170 6 | 249
222 45 | 170 9 | 319
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Tur cac két qua nghién ctu & bang 1, tién hanh
xay dung duoc cac do thi biéu didn mdi quan hé
gitta d6 xop cua l6p phu véi céc théng sé cong
nghé nhu: luu lwong cap bot phun (m); toe d6 quay
cua phdi (n), téc do dich chuyén cua dau phun (S).
Khi thay d6i luu lwong cap bot phun m = 25
gam/phdt, m = 35 gam/phit va m = 45 gam/phut
vé6i cac ché @6 phun cia cac mau da duoc xéac dinh
trén bang 1, d6 xop 16p phi ¢6 su thay ddi voi mirc
d6 anh huong khéc nhau, cy thé nhu sau:

- Vi m = 25 gam/phit thi ¢6 x6p nhan dugc
tir 1,30% dén 3,22%,

- V&i m = 35 gam/phut thi 6 x6p nhan dugc
tir 1,25% dén 3,17%,

- V&i m = 45 gam/phut thi 6 x6p nhan dugc
tir 1,28% dén 3,19%,

Nhan thdy, véi cing mirc cap bot khong doi
thi do x6p ¢6 xu huéng ting (hinh 4)

Diéu nay cé thé giai thich Ia trong qua trinh
phun, khi thay ddi luu lwong cap bot ddng nghia
vé6i viéc thay déi mat do hat phun 1én bé mat chi
tiét va trong mot diéu kién nhat dinh khi mat do
hat dugc cap vao budng dbt thay do6i thi cac hat
duoc nung néng va ndéng chay hoan toan hoac
khong hoan toan ciling khac nhau. Do vay khi mat
do hat qué Ién, phan nao 1am anh huong dén kha
nang nong chay cua cac hat bot, lam gia tang cac
hat néng chay khong hoan toan va cé thé la
nguyén nhéan tao nén sy oxy hda cua cac hat tang.
Trong pham vi nghién ctu, do mtc do thay doi
cua luu luong cdp bot phun khdng 16n va véi ciing
ché do phun 1a téc do quay chi tiét, lugng dich
chuyén sing phun khong dbi thi mic do anh
huong cua luu lugng cap bot phun t6i d6 xop 16p
phi thay d6i khong nhiéu. Cu thé, sy thay di cac
muc cua luu lugng cip bot phun voi cling ché do
thuc nghiém la n = 130 vong/phat va S = 6
mm/vong thi @6 x6p thay ddi y = 2,26 % - 2,37 %.
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Hinh 4. D6 thi biéu dién mirc d6 anh huong cia m dén do
x6p 16p phu.

Khi thay ddi téc do quay cua chi tiét n = 57
vong/phat; n = 130 vong/phat; n = 170 vong/phut
VGi cac ché do phun cua cac mau da duoc xac dinh
trén bang 1, d6 x6p 16p phi c6 su thay déi véi muc
d6 anh huéng khéc nhau cu thé nhu sau:

- Véin = 57 vong/phit thi d6 xép y = 1,38 % -
3,22%,

- V6i n = 130 vong/ phut thi 6 xp y = 1,25
% - 3,08%,

- V6i n = 170 vong/ phut thi d6 xop y = 1,32
% - 3,19%,

Xét theo ting muc téc do khong d6i thi do
x6p c¢6 xu huéng ting kha 16n khi mic do dich
chuyén cia sung phun ting (hinh 5)
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Hinh 5. Db thi bidu dién mirc d6 anh huong ciia n dén d6 xép
16p phut

Diéu nay co thé giai thich 1a trong qua trinh
phun, khi tbc do quay cua chi tiét thay doi tuc la
thay ddi kha ning tuong tac giita chUm tia phun lén
bé mat chi tiét phun trong mot don vi thoi gian
nhanh hay cham sélién quan dén mat d¢,hiéu suat
ctia cac 16p phun trén bé mit chi tiét dé hinh thanh
I6p phi. Nhung do tc d6 ciia dong hat phun rét 16n
nén mac d6 nhanh hay cham cua vi tri tuong tac
gitra chum hat phun véi téc d¢ di chuyén cua bé
mat c6 chiu anh hudng nhung khong 16n.

Khi thay dbi lwong dich chuyén stng phun S = 3
mm/vong; S = 6 mm/vong; S = 9 mm/vong vai cac
ché @6 phun cua cac mau da duoc xac dinh trén
bang 1, do xdp 16p phu c6 sy thay doi voi mic do
anh huong khéc nhau, cu thé nhu sau:

- V6i S = 3 mm/vong thi do xép v = 1,25 % -
1,55 %,

- V6i S = 6 mm/vong thi do xdp v = 2,26 % -
2,71 %,

- Vi S = 9 mm/vong thi do x6p v = 3,01 % -
322%.

Xét theo tirng mue lugng dich chuyén sing phun
khong ddi, d6 xop c¢6 xu huéng kha 6n dinhvoi
mic do thay ddi ciia luu lugng cap bot. Con xét

theo mirc d6 thay doi cua toc do thi anh huong dén
d6 x6p khong nhidu nhu hinh 6. Diéu nay c6 thé
giai thich 1a trong qua trinh phun, khi lugng dich
chuyén stng phun ting 1én, dong nghia véi viéc
giam su chong nén cua tirng 16p phu, ting kha ning
tiép xUc v6i moi truong cua cac hat bot theo thoi
gian va khi ning 6xy hoa ctia cac hat bot ting dé
tao cho viéc hinh thanh cac 16 réng sau céac 16p
phun chdng chat 1én nhau va lam cho do xdp lop
phu ¢6 xu hudng ting.
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3 KET LUAN

Qua trinh nghién ctru thyc nghiém da xac dinh
dugc cac gia tri vé do x6p 16p phu bot cic bit
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Cr3C, — NiCr trén nén truc thép 40Cr bang phuong
phap phun HVOF. Tuong tng véi anh hudng cua
céc théng s6 cong nghé (m, n ,S).

Theo d6, xdy dung dugc d6 thi dang 3D phan
anh mbi quan hé giita d6 xdp 16p phu vai cac thong
) cong nghé (m, S va n), tr d6 lya chon dugc cac
ving thong s6 cong nghé phun hop 1y sao cho 16p
phii ¢6 d6 xdp thap nhat véi gia tri cua cac thong s6
phun trong khoang m = 35 gam/phdt; n = 130
vong/phut; S =3 mm/vong.

Két qua nghién ctru ¢6 thé 1am tai liéu tham khao
phuc vu cho viéc giang day, nghién ctru khoa hoc
trong linh vuc chuyén nganh.
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Identify suitable range of technical parameters
for the best porosity of CrsC, — NiCr coating on
C45 steel by high velocity oxygen-fuel
spraying method (HVOF)

Pinh Vian Chién

Abstract - Nowadays, spray coating
technology has been developed and widely
applied in developed countries. One of the
spraying methods which are most commonly
used in industry is HVOF. Basically, coating
layers created by HVOF are very complicated,
its characteristics and microstructure strongly
depend on spraying technical parameters. This
paper presents experiment result of spraying
Cr3C2-NiCr on 40Cr by HVOF. On the other
hand, the effect of some spraying technical
parameters to the porosity of coating layer is
also analyzed. From experimental results, a
suitable range of spraying technical parameters
has been identified that could be applied to
recovery shaft type wearing parts.

Keywords - metal spraying, HVOF spraying,
Cr3C2-NiCr, coating layers, porosity.



