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Research of Hollow Broadband Laser Cladding Method
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Abstract Broadband laser cladding technology is widely used in the reinforcement, repair and modification of
large surface, and less lap times make it easier to get better quality and the higher efficiency. In order to solve the
problems of uneven heating of metal powder and low coaxial coupling accuracy in the current broadband laser
cladding, an inside—laser powder feeding broadband laser cladding method has been designed, which can realize
uniform powder feeding and exactly perpendicular to the surface of molten pool inside the laser. Two cladding
accumulation experiments have been done on the horizontal and 30° inclined walls, and both of them achieve
straight wall with uniform height of melt layer. The results show that molten pool is not sensitive to gravity. The
microstructure analysis of molten layer shows that the microstructure in secondary remelting zone is relatively
coarse, and the microstructure in non-overlapping zone is composed of more dendrites. The microhardness
fluctuation of them is about 90HV,;. The microstructure of the cladding layer is relatively uniform and densification.
Key words laser technique; broadband laser cladding; inside— laser powder feeding; numerical simulation;
forming on the inclined wall
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Fig.1 Schematic of inside-laser powder feeding broadband laser cladding nozzle
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Fig.2 Coupling of laser and powder. (a) Outside=laser powder feeding; (b) inside=laser powder feeding
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Fig.3 Broadband laser cladding device. (a) Optical lens; (b) laser cladding nozzle; (c) bottom of nozzle; (d) cladding system
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Fig.4 Calculation results. (a) Calculation model; (b) laser beam path; (c) focusing light flux values; (d) substrate surface flux values
WLEE P 4(b) Al A, 5 AR 0T 45 56 BEHZ AR mT LA 52 BT SO T PR 0 22 208 36 o W 6 5 A 1] (o) T 7, SR A T AR L BE
s B XU O'6 BE , 5 48 010 BXE A0 DI ek 2 2 a0 A, BRIV A BT e WA 3R A DG BREDIG B 5 X & 1 TR0 A1 5 i ]
A(d) TR, 5 ECT BT AR Ol B B0 A e T A T D' P K R R A SR, K I T T 1R g DL S B A S E A
XU AR T L XU ™ B S A O RE B 0 A O S R T T i R AR TR A B A ROLRCR s i T
1103001-3



S I S
23 G BE N R AT AR B B, O BE L SR o3 A, H ] B 5 7 i A, S B A L E T 16 D' B A4 G 3E S P 2%

3 MERUGS A SR
3.1 XMBAXLR

K GTV PF2/2M 3%y 25 347 36 83 256, 326 M3 % 340K 6.0 v/min, 2 1 0 Pi=0.300 MPa, <3 i 4
:=4.0 L/min, % & #f <& Q.=12.9 L/min, # FL <K JJ P,=0.307 MPa, & H A 2 100~200 H (74~
149 wm)f Fe313 & 4k K, #E1 ﬁ%%ﬂ)ﬁ%*ﬁ% S SRS ZE R E 5 6 iRt

0,029° = 0.5mm/m

B 5 KPR ()*ﬁﬂﬂﬂﬂ[ﬁﬂ (b) K3 SRIE T 5 (o) SRS FEA U THT 5 (d) DR A5 IE 1

Fig.5 Experiment on horizontal wall. (a) Powder beam profile; (b) powder beam main view; (¢) cladding profile; (d) cladding main view
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Fig.6 Experiment on inclined wall. (a) Powder heam profile; (b) powder beam main view; (c) cladding profile; (d) cladding main view
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Fig.7 Single—channel cladding layer. (a) Cladding layer photos; (b) sectional view of cladding layer
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Fig.8 Calculation of increase quantity. (a) Curve graph of cladding layer; (b) curve graph of increase quantity
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Fig.9 Cladding experiments on horizontal wall. (a) Cladding layer photos; (b) sectional view of cladding layer
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Fig.10 Cladding experiments on inclined wall. (a) Cladding layer photos; (b) sectional view of cladding layer

4 S ES ROy B
4.1 BEERBEESHEELR S
R T URANT i HERR T A5 B RE B R B, IR ) 0 DXORN AR 4 DA A B L A R 11
FE 12 R .
WA 11T 12 95 452 X AL 28 R mT 0, W 3 8 4 IX A U MG, Hh 3R )28 1) SR AR Uk 40l 43 S D~@ PY A X

1103001-5



hooM W ot
S b, @0 B — 8 B R AT S A B 45 5 DX, SO AR PR A 4 20 By AR L R R AR 5 T A Y
LR 2R I T LR A R KRS 2 AR B RE G o TR R T S DX B — T R R R TE R
B AR T OR B OB AL, IR B TR AR RRIZ LB AN RRE . B QTR IXECA R A A X
BB BLR AR Z W T IE R AL PRAE S R T B I TR R M A T R, T O B 2
5 AR B UL 2 R/, SO0 DX L 0y S Al R R D B R S 2R S SRR B LR . P DR

N IE

DX 38 Ay S 8 4 4 XA B B A B TR Y TP DR X, 52 TR IR R A R AL SV IR LU A D

%

B 11 K EEBURZ BRI R o (a) #53E X (b) ARG HEIX
Fig.11 Metallographic photos of cladding layer which on the horizontal wall. (a) Overlapping zone; (b) non—overlapping zone
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Fig.12 Metallographic photos of cladding layer which on inclined wall. (a) Overlapping zone; (b) non—overlapping zone
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