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manufacturing after further developed.

measurement technique

Abstract The research on the distributions of metal powder stream from co-axial nozzle is very interested in laser
distribution of powder stream can be measured by the technique. The system could be a useful device for laser
%' I —> .

manufacturing. The paper was focused in the concentration field of powder stream. Theoretic model of concentration
=}

field of powder stream from the co-axial nozzle has been established. A new digital particle image measurement
Key words

technique has been developed to measure the concentration field of powder stream. The system mainly consists of
Nd* : YAG laser and charge coupled device (CCD) camera. It is shown that focus parameters and concentration

laser technique; laser manufacturing; powder stream; concentration field; digital particle image
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Fig.1 Relationship of powder stream and nozzle in

co-axial laser powder feeding
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Fig. 2 Distribution of concentration of powder stream

along z axis at different M,
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Fig. 3 Scheme of measuring concentration fields of
powder stream

(a) scheme of principle; (b) picture of experimental devices
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Fig.4 Pictures of powder stream in center

longitudinal section
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Fig. 5 Concentration distribution along center axis of
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powder stream

ME 4 FIE 5 BSEREERATE H, & RB AR
T TRk W8 o R B R BE A BRI T RAR B B
A—FLHBMERT ZMHRK . ARK EHEX
AR ZBIX . ZEFRX AP0RZ B O8I R
MR ERFZEE R, ~HREERRX, &R %
REE BB IR, Z G HEE R AR & RBR
TR BEZ W AR, S B 4 9 SChR & A8

KRSE R : LEBMA O =5, TR M L =15,
FEA fo =911 mm, FAER f =12.38 mm,§
BERMHMAp= 12" HiLHEAE P ,0=0 =6 =3,
for =9.23 mm, f,, =11.14 mm BERI P FF
REABERE 80, BELEY, 8 TEO.RR
SR B RE A EAp i F R R, BTN REMAAM
FMATEABABRKRTLELRHEA. BRMAERE
Ja B A B B R, RS, RE W
BB BE —E KA R .
4.2 BERRESHERBERESSH

ST R 4 JE b AR B K TE MK B 3% , CCD A AL
FAR AR BE R R O B 2 457 A, T3R5 3
WE B AR, FEHTIRERIE. B 6 fimh
BEIE R AR IE JE M4 B R A A AR E A .

@. . (b)

B 6 8RS B AT B E 2 ERE K@M
RIEEH (b
Fig. 6 limage of concentration distribution in transverse
section near focused point

(a) original image; (b) corrected image

St HERLAERGLEE  RIEGHER
MAREGE LB RN =S REZER
Iy QN 7 BAR

HUEH . BB ARKEG G5 & Ha 6
AHAL, i TEMo R CO, 66Tt 2 305 B 4 A »
XK BB R % W LLAT TEM 45 CO, #0674
RIFHIRE .

5 & 1

LT BOLH & FX R R T SRR
X R AEL R T BUE T A S B TR < WOy
6 BRI BE G . BSL T WE SRR E S
BT R AR T R 4, B T LB 1) 45 B 4 R 0 R IR
WRE G B 2 A R S . TS R
B Xt R B, JT R BB T 07 B B T R 4t
I B & R R T E o0 i 5 BRI R RB L
BN —2 PR R EEOR T T RO H &
FH LT VR B S I AT



73

MvERR 55 - BOLHIE P &8 B R Wk E S il

997

1

y/mm

12 14 16 18 20

x/mm

30 30

B 7 RO AR R AL B R SRR L A
() “HEFWBRAT; (b) ZHEWERST

Fig. 7 Iso-concentration distribution of powder stream
in transverse section near focused point

(a) 2D iso-concentration field; (b) 3D iso-concentration field
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