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PHUC HOI TRUC CAN THEP Bl MON KiCH THUWO'C BANG
PHUONG PHAP PHUN PHU LASER

RESTORATION OF STEEL ROLLING SHAFTS BY LASER SPRAYING METHOD

Hoang Tung Lam, Hoang Van Nam, Cao Thé Anh
Trung tam Viét — Nhat, Truong Dai hoc Cong nghi¢p Ha Noi

TOM TAT

Bai bdo trinh bay két qua nghién ciru ting dung phuc hoi ¢é truc ldp bac ciia truc can thép
bang phwong phdp phun phii laser. Ké thira cdc nghién ciru co ban vé ché do cong nghé phun phii
laser, cdc 16p phii tng dung trong sira chita phuc hoi ¢6 truc ldp bi bi mon hong, tac gid da lwa chon
16p phit phit hop twong dong vé dj cing vi vt liéu nén ciia truc cdn thép. Lop phii hé thép voi tén
thwong mai LYF07 ciia hing Senfeng (Trung Quéc) c6 dp cirng sau khi phii lén bé mdt truc trung
binh la 35 HRC. C6 truc lcfp bac cua truc can thép dwoc phuc hoi vé kich thude ban dau @300-0,14
mm c6 do cirng twong thich voi cdac vi tri khac cua truc can thép.

Tir khéa: Phun phii Laser; Lép ddp phii laser; Truc can thép.
ABSTRACT

This article presents the research results on restoring silver bearings of steel rolling shafis
using the laser spraying method. Inheriting basic research on laser coating technology and coatings
applied in repairing and restoring worn ball bearings, the author has chosen a suitable coating
similar in hardness to the material. The base material of steel rolling shaft. The steel system coating
with the trade name LYFO07 of Senfeng (China) has an average hardness of 35 HRC after being
coated on the shaft surface. The bearing collar of the steel rolling roll is restored to its original size
of 9300-0.14 mm with a hardness compatible with other positions of the steel rolling roll.

Keywords: Laser Spraying, Laser Cladding (LC), Steel rolling shaft.

1. MO PAU cac linh vuc khac. Cong nghé nay da dugc st

dung rdng rai trong sua chira hu hdng cac chi

Ngay nay, cong nghé phun phu laser
duoc st dung rong rai trong stra chita chi tiét
méay va phuc hdi chirc ning, nho nhing uu
diém nhu tdc do pha lodng thap hon, ving chiu
nhiét nho va lién két luyén kim tot gitta 16p
pha va vat liéu nén [2]. Phun phu laser ¢6 uu
diém 1a quy trinh phu linh hoat va hiéu qua cao,
phu hop cho viéc stra chita hu hong vat liéu va

tiét dang truc [3]. Cong nghé phun phu laser 1a
mot trong nhitng k¥ thuat phuc hoi stra chira
bé mit ndi bat dé cung cap 16p phi chong mai
mon cho cac ung dung cong nghiép [4]. Bai
bao nay nghién ctru kha nang tng dung 16p phu
hé thép LYFO07 cua hing Senfeng (Trung Qudc)
trong phuc hdi kich thuée ¢ truc lép bac truc
can thép.
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2. NGHIEN CUU LY THUYET
2.1. Khai quat vé phwong phap phun phii laser

Cong nghé phun phu laser c6 thé dugc
thuc hién bang cach st dung day (bao gdm
ca day nong hodc day lanh) hoac nguyén li¢u
dang bot. Tia laser tao ra viing han trén bé mit
ctia phoi, dong thoi bot hodc diy dugc thém
vao bé mat vat liéu nén [2]. So véi cac phuong
phap khac, cong nghé phun phii laser cé nhiéu
wu diém nhu téc do 1am ngudi nhanh, lién két
luyén kim t6t giita 16p pha va vat liéu nén, bé
mat 16p phii min va dong déu [5].

2.2. Linh vuc rng dung trong cong nghiép

Cong nghé phun phu laser duoc su
dung rong rai trong nganh hang khong vii tru,
may moéc khoa hoc va cac linh vuc cong nghiép
v6i nhiéu uu diém so véi cac cong nghé khac
nhu téc d6 pha loang thap va lién két luyén kim
t6t voi vat lidu nén. Cac tng dung chinh cia
16p pht cong nghé phun phu laser trong cong
nghiép [1]:

- Lép phit chdng mai mon va ty boi tron;

- L6p phu chéng oxy hoéa va chdng dn mon &
nhiét do cao;

- Lép phi1 gom sinh hoc;

- Stra chira phuc hdi kich thuée chi tiét may;

- In 3D kim loai.

Lua chon hé 16p phu phuc hdi ¢6 truc
lap bac truc can thép:

Dua theo thong tin ban v& do khach
hang cung cap, truc can thép c6 vat liéu thép
S45C, kich thudc duong kinh ¢ truc bi hao
mon hién tai la 9300, ,, mm so voi kich thudce
ban dau la 9300, ,, mm; tai trong cua truc cér}
thép 1a 3886kg; do cing trung binh vi tri cd
truc do duoc tr 31-34HRC. Trén co s¢ thong
tin ctia nha san xuat bot Senfeng (Trung Qudc),
nhom nghién ctru da lya chon bot h¢ thép co
ma thuong mai la LYF07 véi d cing tur 32-
36HRC dé thyc hién nghién ciru thyc nghiém
va phuc hdi kich thude ¢d tryc.

3. NGHIEN CUU THUC NGHIEM

3.1. Thue nghiém ché tao 16p phii 1én bé mit
chi tiet dang truc

3.1.1. Méu thi nghiém va thiét bi

Mau thi nghiém dang tryc da duoc gia
cong bé mit dat d6 nham cép 8, c6 duong kinh
ngoai ¥60, dai 500mm, day 8mm, vat li€u cua
mau thi nghiém 13 thép C45 c6 thanh phan va
co tinh twong duong v&i méc thép cua truc can
thép 1a S45C (bang 1, 2).

Bdng 1. Thanh phan héa hoc ciia thép C45

Mic thép %C %Si %Mn %Ni_ %P %S, . %Cr
C45 0.42-0.5 0.16-0.36 0.5-0.8 0.25 0.04 0.04 0.25
Bang 2. Co tinh cua thép C45
Mic thé Do bén kéo Gidi han chay Do dan dai Va dap Do cirng

P (MPa) (MPa) (%) KV/Ku (J) (HB)
C45 650-800 490 23 22 170-210
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Thiét bi thi nghiém: Sir dung hé thong
dd g4 va robot phun phu laser SFR&6063 ciia
hing Senfeng (Trung Quéc) véi thong sb ki
thuat cua robot SFR&6063 nhu bang 3.

Bdng 3. Théng so cong nghé hé phun phii laser

SRF&6063
STT Théng sb B‘;‘; YU Gia tri
Tai trong max £

! (voi con lan do) tan 15

) Cong suat ngudn W 6000
laser

3 Truc di chuyén cua mm 6000
robot

4 Téc d6 ra bot g/min | 4-200

5 Kich thudc bot um 20-250

6 Ap §uat Hioe bar 3-5

lam mat
7 Ap suét khi bar <5
Trong lugng canh
8 tay robot ke 250

3.1.2. Két qua thi nghi¢m

> Thuc nghiém tao 16p phu thép 1én bé mat
mau thir:

Nhom nghién ctru thyc hi¢n céc thi
nghi¢m khdo sat tham do anh huong ctia cong
sut tia laser dén chit luong bé mit 16p phu.
Lua chon cong suit tia laser dé khao sat vi cong
sut tia laser anh huong tryc tiép dén bé mit
16p phu, néu cong suat cao dé hinh thanh nut,
rd va hién tuong chiy xém bé mat khién cho
16p phui bi den va thé, luu lugng cip bot khong
du so véi cong suat tia laser, tang luu luong cap
bot s& 1am tdn nhiéu bot khong dem lai hidu qua
vé kinh té. Néu cong suét thip, s& giy ra hién
tuong rd khi do bot khong thé chay hoan toan &
cong suét thip, giao dién bé mat san sui va lang
phi bot do bot khong thé tan chay hoan toan [7].

Bang 4 trinh bay cac thong so cong
nghé chinh cta ché d6 phun phu laser dya theo
tai liéu [7] 1én chi tiét truc thép C45, thi nghiém
dugc thuc hién vdi cac cong suit P (W) khéc
nhau, két qua thi nghiém lam co s¢ dé danh gia
va ung dung trong cong nghé sura chira, phuc
hdi kich thude bi mai mon.

Bdng 4. Ché dj cong nghé ché tao 16p phii hé thép
LYFO7 trén chi tiét dang truc

STT Théng sb Pon vi do | Gia tri
1600
. 1900
1 Cong suat W
2200
2500
2 Khoang cach phun cm 4-5
3 Luu luong cip bot g/min 13.5
4 Tbc do dau laser mm/s 6
5 | Goc phun dau laser ° 135
6 Ty 1é chdng chéo % 40
7 Téc d6 Argon I/min 5

> Phuong phap danh gia chat luong 16p phu:

Sau khi két thiic 4 thi nghiém, nhom
tac gia s& danh gia chat luong 16p phi hé thép
LYFO07, dugc danh gid qua cac phuong phap:
PT-Liquid Penetrant (phuong phap tham mao
dan) theo tiéu chuan ISO3452-1:2013, kiém tra
ngoai quan, va do ciing cua vung han dugc do
bang may do d6 ctrng HM-6560.

Nhoém nghién ctru da thuce hién 16p phu
hé thép LYF07 1én bé mat méu truc thép C45 véi
tién trinh cong nghé theo tai liéu [7] va thong sb
nhu bang 5. Tién hanh kiém tra ngoai quan va
kiém tra PT-phuong phap thdm mao dén (hinh
1, 2) cho thiy 16p phu tai cong suat 2200W thu
dugc co bé mit min va dong déu, dat do phang t6t
nhét, luong bot tiéu hao dugc tdi wu gitp dat hiéu
qua cao vé kinh té va timg dung trong san xuat.
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Badng 5. Két qua thi nghiém nghién ciru thiee nghiém

Ky Cén Do cirng lop
STT | hiéu sult (%V) Kiém tra ngoai quan Kiém tra PT phi trung
miu binh (HRC)
I | INI | 1600 | Giaodiénbémathoisinsai | nongphathicn chi thi 33.6
trén bé mat 16p phu
C6 hién tugng chay xém, bé | Khong phat hién chi thi
2 ™2 2300 mdt 16p phii tho trén bé mat 16p phu 359
X e qs ) 3A A .| Khong phat hién chi thi
3 TN3 2200 Bé mat 16p phu dong déu, min trén bé mat 16p phi 35.2
A os1x . gA A .| Khong phat hién chi thi
4 TN4 1900 Bé mat 16p phu dong déu, min rén bé mit 16p ph 34.1

Hinh 1. Hinh anh truc thi nghiém sau phun phu

BT A

Hinh 2. Hinh anh kiém tra PT

3.2. Két qua irng dung

>Nhém nghién ctru ché tao 16p phu hé thép
LYFO07 1én bé mit chi tiét c6 truc can thép (hinh
3), nham phuc hdi kich thudc cb truc tir kich

thudc dudng kinh c6 truc bi hao mon 2300,
mm vé kich thuéc ban dau la 9300, , mm.

Hinh 3. Phuc héi ¢é truc can thép

=>  Thuc hién phun phu laser tao 16p phu hé
thép LYFO7 tai vi tri ¢6 truc ldp bac cua truc can
thép (hinh 4) duong kinh @300, , mm véi bo
thong s6 phun phu da thuc hién tai nghién ciu
thue nghiém: Toc do quét dau laser v = 6mmy/s,
ty 1& chong chéo t = 50%, cong suét tia laser P
=2200W. Sau khi ¢b truc duoc phuc hdi, nhom
tac gia dd tién hanh kiém tra, danh gia chét
lugng cong viéc dat Kkét qua tdt, dap ung duogc
céc yéu cau k¥ thudt cta truc can thép véi kich
thude ¢ truc bi mon co dudng kinh @300
mm phyc hoi vé kich thuée @300, , mm va da
duoc dua vao van hanh 6n dinh tro lai.

0,64
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b. Sau khi phun phii phuc hoi
Hinh 4. Co truc can thép bi mon trudc va sau khi
phuc hoi

4. KET LUAN

Str dung cong nghé phun phu laser,
nhém nghién ctru da ché tao thanh cong 16p
phu h¢ thép LYF07. Dua trén nghién ctru thuc
nghiém khao sat anh hudng ctia thong s cong
suét laser P (W) dén chit luong bé mit cua 16p
phu trén bé mit thép C45, 16p phu co bé mat
min, d§ cao 16p phu d@)ng déu, khong c6 hi¢n
tugng nirt va rd, d6 cing 16p phit trung binh dat
35 HRC. Nhom tac gia da phuc hoi, stra chira
kich thudc ¢6 truc lap bac truc can thép thanh
cong véi 16p phu hé thép LYF07. Cb truc duoc
phuc héi vé kich thudc ban dau véi dudng kinh
@300, ,mmva dat d§ cirmg tuong thich vai vat
liéu nén. Tryc can thép da dugc dua vao hoat
dong binh thuong va cac thong sb cling nim
trong mirc cho phép cua nha san xuét.

Trén co so cac két qua phén tich tur
nghién ctru thuc nghi€ém, 16p phu hé thép

LYFO07 v6i ché d6 phun phu pht hop: Cong suit
P = 2200W; ty 18 chong chéo t = 50%; toc dod
quét v = 6mm/s di duogc tmg dung dé phuc hoi,
stra chita chi tiét ¢ truc lép bac truc can thép
va cho céac két qua duoc danh gia cao. Phuong
phap phun phii laser mang lai chat luong va
hiéu qua cao, co thé phuc hdi duge cac chi tiét
dang truc c6 kich thude va tai trong 16n, giap
giam thoi gian va tiét kiém chi phi gia cong sau
phun phu.

Lo1i cam on:

Nhom tac gia chan thanh cam on cac
dong nghiép tai Phong thi nghiém Trong diém
Cong nghé Han va X ly bé mat, Vién nghién
ctru Co khi da gitip do trong qua trinh nghién
ctru thye nghiém va ing dung. <
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