mh [+ #igt R
MATERIALS CHINA

$39% 3
2020 43 H

Vol.39 No.3
Mar. 2020

FEEMXMABEARESEUF MR PRI H

X M, KEK, F R, #XF, K x, x 4, 3 K
(B RAL SO BRI St RSB RL T A SE 0% , 5T 100095)

. KEMHRE BT S SSRE SR RN ERTY, EHARGE . BMHE . E0HE . FFRSSUR AT Z M
BRI, Ak B P e AR A B, BRI TT IR B R S B BB L, (R R b R 07 k2 %
FEA A AR | WA BT S R TAT S, ARG . AR R . 5P LA AR | O AT B AT S S B, xR
FAHLBTIE A CE A RSB AT SOEAR A IR, TR, E RS S AR - S — R AR, PR TR
ZAL T R AR A O SR B0 AT 5 . RIS G032, RS FIRAIEA . B /3 A0 . VR RL AR 430 LA B BE A T 5% 0 AR 42 ik
R ARYAT T 458, WK TSR B I RS T, I 55 Akt B AR i A ofe & 7 ) HEAT 1 JB 2,

KB AERMINK; E, WIS, MM WORRAR A IR

hESES, TF123 XERERIRE: A XEHS: 1674-3962(2020)03-0206-08

Application of Non-Contact Measurement Techniques

in Gas Atomization Powder Preparation Research
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(Science and Technology on Advanced High Temperature Structural Materials Laboratory,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Nowadays gas atomization is the main technology for large-scale preparation of high-quality alloy powder. The
gas-atomized powders possess the advantages of homogeneous composition, narrow particle size distribution, low impurity gas
content, low inclusion level and high sphericity. It is widely applied in the fields such as powder metallurgy, additive manu-
facturing, thermal spraying and brazing. The atomization process determines powder quality, therefore it is significant to
study the atomization process. The traditional methods mostly use the contact measurement technology through indirect experi-
ments, which have many disadvantages such as time consuming, high cost, difference with actual conditions, and difficulty
of carrying out transient process research, and bring less guidance to the study of atomization mechanism and the structure
design of atomization system. In recent years, scholars have utilized some non-contact measurement experiments used in the
field of hydrodynamics. According to the classification of the research objects, the non-contact measurement techniques adap-
tive for the study of flow field morphology, velocity distribution, droplet size distribution and temperature field are summa-
rized, the principles of these techniques and some related applications are introduced, the future development direction of
the measurement techniques for gas atomization process is prospected.

Key words : non-contact measurement ; gas atomization; flow field morphology; velocity distribution; droplet size distri-

bution; temperature field
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1-High speed camera
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3-Reflector
4-Concave mirror
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Fig. I Schematic diagram of atomizer schlieren system
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Fig. 2 Schlieren images of gas flow field under different pressures'®) ;

(a) 1.05 MPa, (b) 1.65 MPa, (c¢) 2.4 MPa
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Fig.4  Schlieren images of Tin alloy atomization process!”’: (a)

primary atomization area, (b) secondary atomization area
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1-Laser transmitting optics
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3-Atomizer

4-Receiving optics

5-Heat exchanger
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7-Liquid pump
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®®

(IR S AL MBS WALl

Fig. 5 Schematic diagram of laser Doppler velocimetry system
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Fig. 6 Simulation curves and experiment results of mean and turbulence
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velocities at different horizontal location

and (b) RMS of turbulence velocity

(a) mean velocity
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Fig. 7 Schematic diagram of particle image velocimetry system
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Fig. 8 Simulated and experimental velocity distribution in axial (a) and radial (b) direction
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Fig. 9 Velocity vector diagram of spray cone by PIV technology! ']
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Fig. 10 Contour map of instantaneous velocity magnitude of spray cone

by PIV technology! '
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Fig. 11 Schematic diagram of phase Doppler anemometry system
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