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TOM TAT

Trong nhimg nam gan dady, ciing voi viée phat trién cua khoa hoc va cong nghé trong nganh
K thugt, cdc thiét by va may doi hot ndng cao chat lugng va kéo dai tudi tho ciia cdc chi tiét qua
qua trinh lam viéc, cdc chi tiét may bi mon nhung van du bén, ta co thé phucz hoi. Co nhiéu phwong
phdp duwoc sie dung dé phuc héi lai hinh dang kich thude cua cdc chi tiét, trong do phwong phap
phun 6xy - nhién liéu tc d6 cao (HVOF) duoc ing dung nhiéu va mang lai hiéu qua kinh té cao.
Trong bai bau nay, nhom tac gm' tap trung nghién ciu anh hudng cua cac thong s6 cong nghé nhu:
Luu lwong cdp bdt phun (m); téc dé quay cvia phéi (n), mc dé dich chuyén ciia dau phun (S) dén dj
bén bam dinh ctia I6p phit cacbua Cr,C, - NiCr trén mau truc fhep 40Cr bing phuwong phdp phun
HVOF Két qua nghién ciiu co thé rham khdo trong viéc phuc hoi chi tiét mon, trong giang day vd
nghién citu khoa hoc chuyén nganh.

T khéa: Phun oxi, phun toc dp cao HVOE, 16p phu bét, 6 bam dinh lép phu.

ABSTRACT

In recent years, along with the development of science and technology in engineering
industries, the quality and longevity of mechanisms and machines are required to be improved
during the working process, worn mechanisms but maintain the reliability can be recovered. There
are many methods to restore the shape and the size of mechamisms, mceluding oxvgen injection
method - high speed fuel (HVOF), which is applied widely and highly economic In this paper, the
authors focused on the influence of process parameters such as spray powder supply flow (m), the
rotational speed of the embrvos (n), the speed of the nozzle movement (S) to the adhesion of the
carbide Cr,C, - NiCr coating on 40Cr substrate by HVOF The results can be used to help restoring
the worn mechanisms and support for research or teaching.

Keywords: Oxygen injection, oxygen injection method - high speed fuel, powder coating
adhiesion of coating
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1. PAT VAN DE,

Cong nghé xir 1y bé mit cé v nghia quan
trong va quyét dinh dén tinh chit cia vat liéu
16p bé mit. Viée tao ra mdt 16p bé mit c6 kha
nang dap {mg cac diéu kién 1am viéc nhu: Chiu
mai mon, chéng dn mon, chiu nhiét...vdi céc
chi tiéu nhu: D6 cting, dd x6p, d6 bam dinh 1&p
phi dp (g yéu cau Jam vide cia céc chi tiet 12
van dé clp thiét dugc nhidu nha khoa hoc quan
tAm dén, trong d6 chi tiu danh gia do bén bam
cia lop phu la rat gquan trong mang tinh chit
quyét dinh dén chéat leong cia 16p phii. Viée
nghién ciru tao ra iop phu bé mit c6 cac tinh
niang do1 hoi nhu trén 13 vén d& can thiét duoc
dat ra trong bai bao nay, nhdém tac gia gid thiéu
phuong phép phun 6xy - nhién liéu tbe d6 cao
(HVOF), tmg dung vao ché tao mdi, hay phuc
hdi cac chi tiét may dang truc, lam viée trong
didu kién nhu: Chiu mai mon, chay xwde...

2. VAT LIEU, THIET BI VA PHUONG
PHAP NGHIEN CUU

2.1. Vit liéu phun phua

Vit lidu nén 13 thép 40Cr theo TCVN
1659-75, ham Irgng (tir 0.36 + 0.44 %C) [4].
Vit liéu phun dugc sit dung 12 bot cacbua Cr,C,
~NiCr duge cung cp béi Cong ty Sulzer Metco
(Singapore) Pte. Ltd., [5] v&i d§ hat trung binh
fir - 45um dén 5,5um.

2.2. Thiét bj phun

Thiét bi dugc st dung dé lam thuc
nghiém 13 hé thdng phun HVOF (Model: MP-
2100 Manual HVOF Control Panel, cia hing
General Metal Alloys Intl (GMA) — Bi) [2].
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Bdng hd do luz lugng khi gas

Hinh 1. Thiét by phun 6xy - Nhién liéu tdc do cao HVOF.

Trong qua trinh phun HVOF, cac thong
s& duge diéu chinh trong pham vi mién khao sat
quy hoach thue nghiém voi m = 25-45 g/ph, n =
1+3 vong/gidy va S = 3—-9 mm/vong. Nguyen 1y
phun phu HVOF dugc mo ta trong hinh 2. M§t
hon hop cia nhién liéu khi hodc chat 16ng (khi
hydro, khi mé-tan, propan, pmpylen acetylene
khi tr nhién, vv...) hodc cac chat léng (dau I,
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vv.) va dxy dugc dua vao budng dot, not ching
dugce @6t chay va @4t chéy lién tuc. Tao thanh
khi néng vén &p suft gan bing 1 MPa qua vo
phun hdi tu - Phéan ki va di qua mot doan thing
vai van t0¢ vuot qua thc dd ctia Am thanh, mot
phan bt phun duoe dua vao trong dong khi tai
toc do 1én dén 800 mvs. Hon hop khi chay va
bot hudmg vé bé mat duoge phit. Bot kim loai tan™F
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chay trong dong khi chdy va dinh 1én bé mat. 2.3.1. Phwong phdp tién hanh
Két qua 13 hinh thanh cic 16p phu c6 d6 xop

thap va luc lién két cao [1], [6]. Dé dap tmg duoc cac yéu cau va ket qui
x4c dinh d6 bén bam dinh 16p pht ddm bio d¢
i doe b chinh xéc, trinh tur thuc nghiém dugc tién hanh

theo so dd hinh 4.

Két ndi thiét bi kéo, nén TUTM véi h¢
théng may tinh va sir dung phin mém chuyén

7
:ﬁé;% e dung, nhu hinh 5.
Hinh 2: Nguyén Iy phun éxy - Nhién liéu toc do Thiét ké ché tao khuén coi va mau thye nghiém
cao HVOF dam bao kich thudéc theo yéu cau dé kiem tra
<
2.3. Thiét bi do va phwong phap tién hanh Ga dat mau vao khuon coi va dva lén ban mdy.
Piéu chinh mau va khuén coi vao tam ciia may kéo. nén
2.3.1. Thiét bi do L
Thure nghiém do va xéc lap do th:

Qua trinh xac dinh d6 bam dinh cna lop Cai dat thong so chay chuong trinh cho may;
phu dugc st dung thiét bi kéo, nén TUTM cia Tac dung lyc cua mdy kéo. nén TUTM vao
Korea nhu hinh 3 dé lam thir nghiém va lua L
chon phm:mg phap kiém tra do bam dinh h:rp Theo d61 hanh trinh cia mdy cho dén khi
phu voi bé mit kim loai nén theo phuong tiép 16p ph téch/ra khor méu
‘ruyen (bang phuong phap kéo truot) theo tiéu iyl
chuén Nhat Ban JIS H 8664 — 1977. Phuong

Thu thép va lnu 56 héu thue nghiem
phap nay dam bao tinh chinh xdc va kha nang Théo mau ra khoi ban may va khuén cbi

de lai it hodc khéng cé bién dang trén bé mit
cat va mang lai hiéu ‘qua cao cho thu thap dir

liéu dmh lwong vé moi quan hé gitra 16p phu va
chit nén {2] [3]

Hinh 4. So do mé ta trinh fir xac dinh do bam dinh
lop phii

Hinh 5 DPo thi bicu dicn gia trt lue nén khi do do
Hinh 3- May kéo, nén TUTM bam dinh lop phy
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Sau khi bd khudn ¢di va mau thir duoc
diéu chinh vao tdm ciia ban may. Dudi tac dung
hre cia thiét bi TUTM, mdy tinh s& tr dong
v& 1én dd thi duong dic tinh biéu dién gié tri
luc nén hinh 5, cho td1 khi lop phu b1 bong ra
khoi bé mit kim loai nén hinh 6. Quan sat trén
d6 thi cho thay, duong dic tinh duogc chia ra
thanh 3 giai doan, & giai doan dau duong dic
tinh 12 mot duomg thang nam ngang song song
vo1 truc hoanh, day 1a khoang thoi gian chua ¢
Iwrc tac dung vao mau thir nghiém, & giai doan 2
duong dac tinh 1a mot dudng cong, ddy la giai
doan ban may tiép xic vdi mau bat dau xuat
hién luc nén va ciing 1a giai doan 6n dinh toan
bd hé thong, & giai doan 3 luc nén bat dau ting
dén mot giGi han nhét dinh cho t6i khi 1dp phu
bong ra khéi bén mit nén, dong thdi may tinh
cing tu dong vé 1én do thi duong ddc tinh gan
nhu tuyén tinh, diéu nay cho thay do bam dinh
trén toan bo bé mat miu twong ddi déu va kha
on dinh.

Hinh 6: Anh chup mau thir dé bam dinh

Bang 1. Két qua do dé bam dinkh lop phu bot cacbua Cr C,— NiCr trén nén thép 40Cr bhang phicong phap HVOF

3. KET QUA NGHIEN CUU

Thuc nghiém do d6 bén bﬁm dinh 16p
phu bot cacbua Cr,C, —NiCr trén nén thép 40Cr
bang phuong phap phun HVOF, dugc thuc hién
trén may kéo, nén TUTM, ¢o su hé tro cua may
tinh va phfin mém chuyén dung két qua do 27
mau thuc nghiém duoc thé hién trong bang 1.

Phan tich sb liéu trong bang 1 cho thiy,
dd bam dinh ¢6 su hudng tang ty 1€ thuén theo
chiéu ting cua thong sé phun n va S, va co su
huéng giam ty 1é nghich theo chiéu ting cua
théng sé phun m.

Tir két qua do dd bén bam dinh trong
bang 1, sir dung phan mém MATLAB R2015b
xay dlmg duoc cac do thi dang 3D biéu dién
mo1 quan hé giira do bén bam dinh 16p phu voi
cac thong sc- cong nghé nhu: Luu lLr::mg cap bot
phun (m); toc d6 quay cua phoi (n), toe d6 dich
chuyén cta dau phun (S).

Trén hinh 7 1& cdc d6 thi 3D mo td sur
phu thudc cia d6 bén bam dinh cua 16p phu
dén cac thong sb cong nghé phun. Qua dé co
thé nhan thay o anh hwong dong thoi cua 3
thong s6 phun (m, S va n) trong mién khao sat,
cac duong ddc tinh la nhitng dudng cong khéng
gian 3 chiéu, cé diém cuc tri.

TT Ma Nhom thi nghiém m (gam/phut) | n (vong/giay) S(mm/vong) o
(MPa)
1 1 25 | 1 3 36.6651
2 2] 25 1 6 392675
) 31 Nhom thi nghiém | 25 ] 9 41,8096
4 41 25 2 3 384739
5 ] 5l 25 2 6 41,5405
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Hinh 7- Do thi 3D biéw dieén mor quan hé (m, n. s) den do bon bam dini: lop plhi
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6 | 6l 25 2 9 44,5778
7 71 5 3 3 40,4360
g 81 25 3 6 42,0445
0 01 25 3 0 44}3477
10 12 35 1 3 37,3831
11 22 35 1 6 39,8905
12 32 35 1 9 42,5746
13 42 35 2 3 40,9610
14 52 Nhém thi nghiém 2 35 2 6 42,7149
15 62 35 2 9 45,7525
16 72 35 3 3 39,6510
17 g2 35 3 6 41,7191
18 92 35 3 9 43,4953
19 13 45 1 3 38,0359
20 23 45 1 6 40,6155
21 33 45 1 9 43,5623
22 43 45 2 3 40,8050
23 53 Nhom thi nghiém 3 45 2 6 42,2009
24 63 45 2 9 45,1001
25 73 45 3 3 39,0041
26 83 45 3 6 41,3426
27 03 45 3 9 42,7848
2 Khe m = 25 (gaem phart) 2 K m = 15 | gam phas) ] K £t = 45 (gam'phus)
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Nhan xeét:

Ttr cac hinh 7a, hinh 7b va hinh 7c cho
thdy, d6 bam dinh 16p phi phu thudc vao cac
thong sd cong nghé phun (m, S va n) va dugc
biéu dién 13 nhitng duong cong khéng gian 3
chiéy, ¢6 diém cuc tri, dic biét 1a thong sd phun
(n) ¢6 anh hudmg rat dang ke.

Nguyén nhan cua hién tuwgng nay, 1a do
khi ting tbc do quay ctia phdi (n) dén mot 2101
han nhat dinh, 1am cho mat d6 hat nong chay
bam déu, dam bao mdi lugt phun cé tir 5 dén
15 16p méng bam trén bé mit chi tiét, tao diéu
kién thuén lgi cho qua trinh lién két gifta céc
hat nong chay v bé miit nén hoic v6i cac lop
phun cd tir trude, lam ting d6 bén bam dinh
cta 16p phti, d9 bén bam dinh dat cuc tri trong
khoang n = 2 (vOng/phit). Tuy nhién, khi ting
toc dd quay cia phdi (n) qua 16n, dén dén cac
16p phun chua kip khuéch tan vao bé mit nén
thi cac 16p phun khic 43 pha 1én, su chdng chat
cua cac hat nong chay 1én nhau s€ lam cho ttng
suit du ting, do x0p 16p phu ting va d6 bén
bam dinh giam

4. KET LUAN

Qué trinh nghién ciru di dwa ra duge
nhimg két qua nhuwr sau:

Pa xdy dung duge quy trinh x4c dinh
d6 bam dinh 1&p phu trén may kéo, nén TUTM.

b3 iap dugc bang két qua do do bam
dinh 16p phii cacbua Cr,C, - NiCr trén nén thép

40Cr bing phuong phiap HVOF va xiy dung
duge @6 thi 3D biéu difn méi quan hé anh
hudmg cua (m. n, s) dén dd bén bam dinh 16p
ph.

Két qua nghién ctru cd thé tham khao
trong viéc phuc hdi chi tiét mon, trong gidng
day, nghién ciru khoa hoc trong Iinh vuc chuyén
nganh. %
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