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Abstract; To achieve the stable and precise transfer of micro metallic powders in the laser microclad-
ding fabrication,the micro characteristics of micro metallic powder transfer, called pulse-transfer, are
studied based on a new principle of microfluidic drive and control, in which microfluidic flows are driv-
en by the pulsed local inertia force in micro channels. By using this technique, the flow of microfluid-
ics can be controlled in pulse (or digital) demands. An experimental system of pulse-transfer for micro
metallic powders is built to determine influencing rules of four system parameters, voltage amplitude
U, frequence f, the inner diameter d of micro-nozzle, and the angle of transfer 0, on micro character-
istics (powder transfer rate and stablity) of irregular micro chromium powders. The system parame-

ters are optimized according to the influencing rules for transferring irregular micro chromium pow-
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ders, and the effects of powder transfer are experimentally investigated. Experimental results indicate
that the pulse-transfer system has excellent micro characteristics, and its powder transfer rate Q is
within a few ten pg per second and relative stadard deviation C+ V for evaluating transfer stability is
smaller than 7%. The transfer of micro metallic powders with greater stability and precision is experi-
mentally verified by using the technique of microfluidic digitalization, which demonstrates that the re-
search method can be applied to experimental and theoretical studies of micro powder transfer in dif-
ferent fields of engineering.
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Fig. 1 Schematic diagram of pulse-transfer system

for micro matallic powders
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Fig. 2 Photograph of a micro nozzle pulled from

glass capillary tubes
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Fig. 4 Influence of different voltage amplitudes on

tansfer rates of micro chromium powders
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rates of micro chromium powders
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Fig. 6 Influence of different inner diameters of micro

nozzles on tansfer rates of micro chromium

powders
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tansfer rates of micro chromium powders
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Tab. 1

System parameters for

pulse-transfer of chromium powders

EXSE 3 u/v f/Hz d/pm 0/
No. 1 50 25 240 90
No. 2 20 25 240 90
No. 3 50 10 240 90
No. 4 50 25 180 90
No. 5 50 25 240 30

F2 WHMHBREIEREE LR
Tab. 2 Data of stability experiments for

pulse-transfer of chromium powders  (mg/s)

A No. 1 No. 2 No. 3 No. 4 No. 5

1 1.8733 1.4467 0.1133 0.5244 0.3566
2 1.8067 1.4042 0.1021 0.4917 0.3533
3 1.7883 1.3826 0.1017 0.4812 0.3516
4 1.7583 1.4167 0.1126 0.4679 0.336 7
5 1.7267 1.3718 0.1214 0.4976 0.3523
6 1.7433 1.3517 0.1176 0.5025 0.3200
7  1.7167 1.3805 0.1245 0.4700 0.3625
8§ 1.7333 1.3054 0.1183 0.4844 0.3087
9 1.7267 1.3278 0.1087 0.4723 0.3317
10 1.7033 1.3188 0.1212 0.4933 0.296 7
x  1.7577 1.3706 0.1141 0.4885 0.337 1
C-V 2.79% 3.13%  6.62%

3.36%  6.26%




R HE 5 45 - 45 JaR Bk AR K v i 2 9 BRI A S 5 1035

%5 5

—— [/=50 V =25 Hz ¢=240 um 6=90"
260F - 20 V25 Hz d=240 pm 0-90°
r —A— [/=50 V /=10 Hz ¢=240 um 6=90"
220F  -v =50 V25 Hz ¢=180 um 690"
L —4= /=50 V =25 Hz d=240 pm 6=90°

_Ln L
%JJ 140F *4——t—u o —

S Lo00f

060F
Ty T
[ ¢
020F |, e 4 a .
=0.20

0 2 4 6 8§ 10
Sampling times
K8 ANIF R G S it iy Ik b i 16 R T it 4k
Fig. 8 A series of stability curves of pulse-transfer

using different system parameters
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Tab. 3 Linewidth of chromium powders and

transfer rates in different voltage amplitudes

u/v L/pm Qg+ s!
20 225 57
15 200 43
10 175 35
5 150 28
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Fig. 9 Observed linewidth of transferred chromium

powders by an optical microscope (20X)
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