%47 5% 1 NGk AR 2018 41 A
Vol.47 No.1 Infrared and Laser Engineering Jan. 2018

I = BE [ 3% S B R U B IR B AT
EORLBEELFEELE 460 LA

(1. ZAMKF A TR, TR R0 215021;
2. W R FAOR R A PR E] LI R R 215122)

B OB, HASEEMN LR KA AL, e R AERG KT BRER, KM ARG B G *
ARG ARG kAT R\ LA E R w4 BMERKAM A A R, FER LS SRBI S0
FAHEM, LPEATPETHLLAZREREFT SRERIAFRRGTFR, FHAFRT
WX AR R EEGRY RB A4 @R R, W H KA L ARG BT ik ATHER, AN
PRI 2 5 )G F R4 e A AL 4 B Ty iR BEATIE AR I S T AT RO RAT B R S R TG B 5 8
T, L TR BERBSBEA  FBE AR RIET TR, RETRT HAFRGE
BT A MEREA, R A @ T, R-TREESDAN,BZBERELE2.7Tmm &4, FF R
R0 B R BRI Y BE R Ao B B AR L

KER. ML E; LAZRE; HEask; HEwH4

FESES: TN249 X#EkFRER: A DOI: 10.3788/IRLA201746.0106006

Laser cladding forming of closed hollow cavity
rotary thin—wall parts
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(1. School of Mechanical and Electric Engineering, Soochow University, Suzhou 215021, China;
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Abstract: Many parts with closed cavity structure are widely used in many fields. This kind of structure
has large incline angle, the molten pool will collapse and even the forming is unable to continue, when
the way of horizontal slices is adopted. Especially, there is interference between parts deposited and the
laser beam by the method of variable angle normal direction slices without adjacent layers. Based on
hollow laser beam inside powder feeding technology, the closed hemisphere shell parts was researched.
The closed hemisphere shell parts were divided into two parts including normal direction slices area and
oblique orientation slices area. Normal direction slices method was used to eliminate staircase effect
when depositing normal direction area and the oblique orientation dislocation slices method was adopted
to avoid interference between parts deposited and the laser beam. The offset model of oblique

orientation oblique orientation was established and the feasibility was verified by inclined wall depositing
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experiment. The cladding forming of the closed hemisphere shell was finished. Results show that the surface of

the formed parts is smooth, the size error is within 5%, the thickness is stable around 2.7 mm, the microstructure

of two forming area is compact, the distribution of hardness and tensile strength are stable.

Key words: laser cladding; laser beam inside powder feeding;

closed cavity rotary parts
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Fig.2 Schematic of interference between laser beam

and parts deposited
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Fig.3 Principle diagram of oblique orientation dislocation slices
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Fig.8 Design model of hemisphere forming part
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Fig.9 Tangent tilt angle calculation principle diagram

in current layer of oblique orientation slices area
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Fig.10 Scanning order diagram of piecewise within layer
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Fig.11 Side view and profile of the formed parts

0106006—-5



sk I

%18

www.irla.cn

% 47 %

4 AR

4.1 R~T#&

LA FIHLIT — A B4 - i YIIF, #m e
SANE 11(0) R . BOBAE RS IR 1 s, DR
FE oI R R AR IR BB 10° HE — Uk, BE TR
HZERWME 12 PR,

xR 1EEGIMERTUNE

Tab.1 Size measurement of the formed part

. Designed size Actual size Relative
Features of Fig.10
/ mm / mm error
Total height 29.35 27.88 -5%
Line wall height 3 3.03 1%
External radius 26.35 26.16 -0.7%
Internal radius 23.65 23.49 —-0.68 %

Thickness of the formed part/mm
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Fig.12 Thickness of different angle
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Fig.13 Cut sample section from formed part

OGN LI S DR T DR 5 ] A 2o A
I 2o i AT R 4 4 0 3 BE R R B0 5 v BE
KR AN, B 13 (a)~(d) B B, 418150 J5 1] AN
ARt R ey o BB I AR A BEAT OB 32
BRI A A R B il R R, i
Ve BEIBL/IN | Vo BV JRE ARG, b A A G R ST
AT G, VA 18] 23 2 DORIREE 1] 73 J2 X4 U W I
ZE0, OB AF R IR 8L 23 ) SR BA R
Ui B

Bl 14 BOEEIE 13 FRon iz SEM HE A
Fig.14 SEM photo of marked area of formed part in Fig.13
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4.4 hiHEESH

SKH 3.1 WA T2 S ECRME R e
BERURME , SRJE 43 AE B R B R R T
[r 11 4 ) BBORE i A iR, IR R
K 16 it . FH WDW—-100 %I #, 7 J7 RE S 86 L X
IREEREATHAR S2EG | 18 17 g 5% FUEA A 80° &) 5%
P 25 5

5
s | |
. AT
(a) T REASE 1R (b) B

(a) Sample model (b) Sample object
& 16 AR R ST 50

Fig.16 Tensile test of sample
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