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|, Toéng quan san pham
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|, Toéng quan san pham
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|, Toéng quan san pham

P T T
(S6 thép)
- X2CrNiMo17-12-2 0,03 0,045 003 165- 10,0

10088-1 (1,4404) 18,5 13,0 2,5

EuropeanUnion | __us | 150 | _TrungQuéc__| NhatBn

X2CrNiMo17-12-2 316L X2CrNiMo17-12-2  022Cr17Ni12Mo2
(1.4404) (UNS S31603) (4404-316-03-1) (00Cr17Ni14Mo2)

Mat do (glcm?) 50
D6 dan nhiét & 20 °C (W/m.K) 15

Nhiét dung riéng & 20 °C (J/(Kg.K)) 500

SUS316L

Pién tré suat & 20 °C(Q.m) 0,75

Khorg
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|, Tong quan san pham

Nut nong - St dung vat li¢u chura it tap chat S, P

- St dung nang luong duong nho

- Hop kim héa thép thém bang nguyén t6 nhu Mo, W va Mn
- Toi ddng nhat hoa to chirc Austenite & 1050-11000C

- Két hop u on dinh hoa & 750-800 oC

- Thyc hién nung ndng so bd va nung néng dong thoi 1én dén 350-4000C

7 TRUONG PAI HOC BACH KHOA HA NOI
- HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY




Il, LASER CLADDING

m‘
s
BACH KHOA

1, Gi&i thiéu

Powder, carrier gas (Ar, He)

| Processing head with powder nozzles

Laser beam, shielding gas (Ar)

Scanning
direction

Welded powder {depnslt} o
Welded substrate \ Melt pool
Pl
Heat affected zone \

Substrate

+ Kha ning diéu chinh linh hoat thong s6 ché do phu hop véi diéu kién han.

+ Tuong thich voi nhiéu kim loai, hop kim pho bién.

+ Ngudn nhiét tip trung nén it khuyét tat.

+ Ty dong hoa dé dang va tich hop vao moéi truong san xuat CNC va CAD / CAM
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I, VAT LIEU HAN

D0 cting cao 440HV

Chong dn mon méi truong nhiét 46 cao  Hop kim Cobalt

Gia thanh t6t 1,5 triéu dong/ kg bot
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lIl, VAT LIEU HAN
. 2, Stelite6

Thanh phén héa hoc

Khoi lwgng(%) 50-60 27-31 3,5-5,5 0,9-1,4 <15 <3%

H¢ s6 gidn nd nhiét

100°C  200°C  300°C  400°C  500°C  600°C ~ 700°C  800°C  900°C  1000°C

(212°F)  (392°F)  (572°F)  (752°F)  (932°F) (1112°F) (1292°F) (1472°F) (1652°F) (1832°F)

um/m.K 1135 1295 136 139 142 145 147 1505 15.5 175
winch/inchF 631 7.20 756  7.72 7.89 806 817 8.36 861 9.72

D6 bén kéo 6 nhiét d6 phong

Ultimate Tensile Strength Rm Yield Stress Rp(0.2%) Elongation  Elastic Modulus
ksi MPa ksi MPa A(%) psi GPa
Castings 123 850 101.5 700 <1 30.3x10° 209
Stellite’ HS-6 (*) 1835 1265 109 750 3-5 34x10° 237
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IV, QUY TRINH CONG NGHE
~ L,Chudnbixiliphdi,chonddgs

- Xuli cohoc

- Xu li hoa hoc

- Nung so bd

- Say khé bot ¢ 1200C trong 10 gidy

- Kiém tra, chay thir hé thong khi bao vé

- Chon st dung 2 dung cu kep dé ga chi tiét
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IV, QUY TRINH CONG NGHE

Budng tao hinh

Hé diéu hanh

Lam -
at

Phan mém

- Xt ly di liéu CAM
- Didu khién

- Giam sat

Binh khi
argon
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IV, QUY TRINH CONG NGHE
2 Ngwenlilmviee

Hé thong chuyén dong CNC 3 truc
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IV, QUY TRINH CONG NGHE
2 Ngwenlilmviee

Hé
May thong
lam cép
mat bot
cong

Powder Pipe
Gas Pipe
o
Mo
\
haIl Cooling Water Pipe
Laser Nozzle
Coating
Substrat
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IV, QUY TRINH CONG NGHE
© 3aydungchvongtimh
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IV, QUY TRINH CONG NGHE

I/’ TRUC > O BA OA f O
- HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
"BACH KHOA
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IV, QUY TRINH CONG NGHE

- Xt li nhiét:

+ T6i dong nhat
héa t6 chire
Austenite &
1050-11000C

+ Két hop 0 6n
dinh hoa & 750-
800 oC

- Gia cong co:

+ Str dung
nguyén cong cit,
got, mai,...
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IV, QUY TRINH CONG NGHE
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V, THONG SO CHE bO CONG NGHE
 A1Llyachonthéngséchéds

Machining Parameters Characteristics of laser Beam

Feed Rate/Scanning Speed Spot Dimentions
: Wavel
Shelding gas
Preheating Prbetination Beam Profile
Direction of Cladding X :
ladding Overlap . Laser Clad Characteristics
. Geomentry
Microstructure
Dihrtion
- Cracking Porosity
Geomentry Injection Angle Surface Roughness

‘Particle Shape & Size Residual Stress

Material Composition Feed Rate

Thermal & Metallurgical Powder Composition
Properties = Nozzle Distance

Characteristics of product Characteristics of Cladding Powder
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V, THONG SO CHE bO CONG NGHE
 1Llyachonthongséchéds

Cong suat nguon (P) 0,5-3,5
Van toc quét (v) 5-15 mm/s
Kich thuéc diém Laser (0) S mim
Kich thuéc bot (d) 45-150 um
Toc dd nap bot (t) 0,5 g/s
Goc nghiéng mo han (@) 0 °
Khoang cach mo (a) 50 mm
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V, THONG SO CHE PO CONG NGHE

----
Nang lwgng dwong g[J/mm] 70 100

7 TRUONG DAI HOC BACH KHOA HA NOI
= HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21



—~ N o~

V, THONG SO CHE PO CONG NGHE

CHUNHAT CHUNHAT

"Dist = 07066252 MM

31mm

st + 0.936492 MM

= D.3795256 MM
0.389482 MM

Phuong an 4 Phuwong an 5 Phuong dn 6
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G SO CHE DO CONG NGHE

= 1.107612 MM
1315 MM

LINHAT

2.47705196 M0

Phuong an 4 Phuwong an 5 Phuong dn 6
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V, THONG SO CHE bO CONG NGHE

i
DF1>0 Buing Buimg chay
han 2 han 1
DF2 >0
DF1
v
¥ DF3
SR DF2

Ewomng vien chay Ph'ﬁl

0 <DF3 <2mm
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V, THONG SO CHE bO CONG NGHE

Niing lugng duong g[J/mm] 70 100 130 150 200 265

DF1 - -0,71 -0,22 0,12 0,38 0,94

DF2 - -1,50 -0,32 0,13 0,39 1,15

=> Nhu vdy ché d6 han véi ning luong dudng 150 J/mm thi lién két da bat dau du

ngau duong han dau tién.
Niing lwgng dwong g[J/mm] 70 100 130 150 200 265
DF3 -0,22 0,21 1,11 0,12 1,56 2,48

=> Nhu vdy ché d6 han véi ning luong dudng 200 J/mm thi lién két da bat dau du
ngau duong han thir 2.
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V, THONG SO CHE bO CONG NGHE

Cong suat ngudn Van toc quét Nang lwgng duwong
(W) (mm/s) (J/mm)

1800 10 180,00
1800 11 163,64
1800 12 150,00
[ a ] 1900 10 190,00
1900 11 172,72
s 1900 12 158,33
2000 10 200,00
e 2000 11 181,82
e 2000 12 166,67
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VI, KIEM TRA, PANH GIA CHAT LUONG
- 1,Kiémtrakhuyéttat

- Kiém tra khuyét tit bang mdt (Visual testing - VT)
- Kiém tra khong pha huy bang tham thau chdt long (Liquid penetrant testing - PT)

l:/" TRUGNG DAl HOC BACH KHOA HA NOI
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VI, KIEM TRA, PANH GIA CHAT LUONG

- Kiém tra cdc théng sé hinh hoc

1,65
1800W A
\ =iy Chiéu cao
E lJE | —a— 1200w , z
5 —e—2000W 16p dap
3 ? 4
E& 1,35 cua cac
2 | thong so
3 ché do
145 | ,
e khac nhau
14
85 10 10,5 11 115 12 125
Vién téc quét {mmy/s) 0s
A —a— 1800W
Chleu Sau = o —e— 1900W
I M) [ !
lo-p dap _;g_ 06 —a— 2 000W
cua cac :-3 0,5 %
thong s6 @
A A -1§ a4
ché do z
, 0,3
khac nhau
02
55 10 10,5 11 115 12 12,5

Vin toc quét (mm,/s)
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VI, KIEM TRA, PANH GIA CHAT LUONG
~ 2,Kiémtrathanh phan héahoc va do phaloang

Thanh phan hoa hoc do dugc (Wt%) cua 16p dap Stellite 6

IO I R I I I A T

ASS 1800W 0.024 0.54 0.59 3.35 28.50 0.39

ASS 2000w [EXORY 0.63 0.55 3.30 27.95 0.36
(%) Nb Ti \Y% Fe W Co
ASS 1800W 0.02 0.03 0.030 10.9 3.5 483

ASS 2000W <0.01 0.02 0.026 11.9 3.6 48.6

N,

+ D0 pha loang D cua hop
kim Stellite dugc tinh bang

A
e -
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VI, KIEM TRA, PANH GIA CHAT LUONG

+ Ham lugng C (wt%) cua kim loai Dién tich 16p | Dién tich

A (um2) | 16p B (um2)

co ban hoac chat nén dugc tinh bang

ASS
[Clyy VA ham lugng C (wi%) ciia [WETYTIGAN 105754446 5614660335  0.1585
Stellite 1a [C]g thi ham luong C udc 2(‘:)50% 441629.143 1475301224  0.2304

tinh ctua can han [Clyp duoc cho nhu

Ham luwgng . Ham

Cacbon cua " . lrgng
.. Cacbon cua
phoi 316L Stellite 6 Cacbon
[C]BM [CIWD

wt%) | [CIS (Wt%e) (Wt%)

Sau.

[Clwp =D x [Clgm + (1-D) x [C]s

+ Ham lugng carbon danh nghia

N
N

[C]lg cua hop kim Stellite 6 1a 1,0 FE{i] 0.08 1 0.1585  0.854
\u4

wt% C. Do do:
2000 0.08 1 0.2304 0.795

[Clwp =D x [Clgy + (1-D)

00
W
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VI, KIEM TRA, PANH GIA CHAT LUONG

400 e 2 (0 OV
; —e—1200W
350
— 300
e
=
— 250
+1]
E 1
O 200
Q-
= 150
100 |2
50 H
0

0 05 1 15 2 25 3 3,5

Khoang cach (mm)

Do do cing cua ludi gat (HRC) Bién dang d6 cung véi khodng cach
tor bé mat 16p phu cua Stellite 6
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VI, KIEM TRA, PANH GIA CHAT LUONG

Ap luc: 2 kg, 5 kg
Téc do thir nghiém: 50 vong/phit

S6 chu ky: 10.000 chu ky

Thoi gian thtr nghiém dugce gitt khong d6i: 200 phit

Tai thw (kg) ASS 1800W (g) ASS 2000W (g)

Hao hut khoi lwong ciia 16p ddp khi cong sudt la 1800W va 2000W

l%“ TRUGNG DAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

KHOA.
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VIl, So sanh v&i phwong phap khac
PTA

—e—PTA

400

2

Do clrng (HV)
g

250 |

200 : : :
0 05 1 15 . 25 3 3.5

Khoang cach (mm)
Bién dang do cimg véi khodng cach tir bé mt
[0p phu cua Stellite 6
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CAM ON CONG TY TNHH

THUONG MAI VA CONG NGHIEP
PHUONG DONG DA TAO DBIEU KIEN
CHO SINH VIEN HOAN THANH PO AN
TOT NGHIEP.

WEB: LASERCLADDING.PRO
YOUTUBE: LASER CLADDING PHUONG BONG

@D husteduvn @ fb.com/dhbkhn
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