BT >RIEKRT P~ A XY =y bOBKSSEH RIS LT TEE 11

BeAivam
Il Technical Paper

SEKT YA XY v FOFRIKRD EBEMROIFHEIC
FLIFTEE

BIAG—BS™, BLAT R, 1T e

Effect of Jet Shape on Characteristics of Atomized Metal Powder by

High-Pressure Water Atomization
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Synopsis
In this paper, the effect of jet angle on particle size distribution, circularity, and tap density of atomized metal powder by high-

pressure water atomization was investigated.
The results were as follows:

(1) As the jet swirl angle (w) increased from 0 to 15 degrees, the particle median diameter decreased and the ratio of high
circularity particles increased. But because the particle size distribution became narrow, the tap density decreased. As the jet
swirl angle (w) increased from 15 to 19 degrees, because the width of the particle size distribution was constant and the ratio
of high circularity particles decreased as the particle median diameter increased, the tap density decreased.

(2) As the jet apex angle (6) decreased, the particle median diameter increased and the ratio of high circularity particles
decreased. On the other hand, because the particle size distribution broadened, the tap density increased.

(3) The circularity of particles depended on their size but did not depend on the jet swirl angle (w) and apex angle (0). However,
because w and 0 had an effect on the particle size distribution, the ratio of high circularity particles was changed.
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Fig. 1. Schematic view of the high-pressure water
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Fig. 3. Schematic diagram of the jet angle of the
high-pressure water atomization.
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Table 1. Experiment parameters.
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pressure Swuar)l (?n?“%y Apeé((gngle,
index (-)
Series 1 1 0~19 10
Series 2 1.5 4 10~35
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Table 2. Summary of atomization results.

Run | © | Dy | SD*| Yeidof |g Jj‘sﬁty
No | ) | Gm) | Q) |-44um e oo
1 0 | 157 | 1.79 64 45
2 1| 148 | 1.75 52 433
3 | 15 | 114 | 166 90 4.36
4 | 16 | 122 | 167 87 4.26
5 | 17 | 127 | 164 84 4.08
6 | 19 | 132 | 164 82 407

*Standard deviation of particle size distribution (dg,/ds,)
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Fig. 4. Relationship between the jet swirl angle and
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Fig. 5. Relationship between the jet swirl angle and
the specific surface diameter.
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Fig. 6. Effect of the jet swirl angle on the circularity
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size distributions.
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Table 3. Summary of atomization results.

Run | w Dy | S.D.* | Yeild of dﬁgty
No | () | (um) | () |-44um (%) (glem®)
7 10 14.1 1.79 73 4.45
8 20 12.7 1.74 85 4.34
9 35 12 1.71 95 4.06
*Standard deviation of particle size distribution (dg./ds,)
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Fig. 11. Relationship between the jet apex angle
and the median diameter.
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Fig. 14. Relationship between the jet apex angle
and the standard deviation.
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