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Fig.1 Structure of atomization nozzle
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Fig. 2 Frequency curves for zinc pow ders under

different pressures
(Molten temperature 650 C, nozzle protrusion

h= 5 mm, inner diameter of delivery tube end d= 4 mm)
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Fig. 3 Cumulative mass parcent under sieve vs zinc

powder diameters of zinc under different pressures
(Molten temperature 650 C, nozzle protrusion

h= 5 mm, inner diameter of delivery tube end d= 4 mm)
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Table 1 Particle size of zinc pow ders under

different gas pressures

p/MPa d yn/ P d v/ Bm d o/ P
0.35 285. 63 110. 36 226.56
0.50 200. 13 77.88 119.83
0.65 173.27 62.04 95. 40

Note: molten temperature 650 C, nozzle protrusion h= 5mm, in

ner diameter of delivery tube end d= 4 mm
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Fig. 4 Frequency curves for zinc powders
at different temperatures
( Gas pressure p= 0.50 MPa, nozzle protrusion A= 5 mm,

inner diameter of delivery tube end d= 4 mm)
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Fig. 5 Cumulative mass percent under sieve vs zinc

particle diameters at different temperatures
(Gas pressure p= 0.50 MPa, nozzle protrusion h= 5 mm,

inner diameter of delivery tube end d= 4 mm)
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Table 2 Particle size of zinc powders under

different molten temperatures

Molten temperature/ C  dy,/Hm d ys/ Mm d »/ Mm
550 241.23 101. 34 176. 08
600 230. 38 89.79 166. 83
650 200. 13 77. 88 119. 83
700 184.23 72.12 110. 03

Note: gas pressure p = 0. 50 MPa, nozzle protrusion A= 5 mm,

mner diameter of delivery tube end d= 4 mm
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Fig. 6 Frequency curves for zinc powders
(Gas pressure p= 0.50 MPa, molten temperature

650 C, nozzle protrusion h= 5 mm)
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Fig. 7 Cumulative mass percent under sieve

vs zinc powder diamaters
( Gas pressure p= 0.50 MPa, molten temperature 650 C,

nozzle protrusion h= 5 mm)
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Table 3 Particle size of zinc powders under

different inner diameters of

delivery tube end( d)

d/ mm d ym/ Pm d y/ Pm d w/ Mm
3.5 185. 15 71.87 98. 84
4.0 200. 13 77. 88 119. 83
4.5 261.48 97.36 187. 80

Note: gas pressure p = 0. 50 MPa, molten temperature 650 C,

nozzle protrusion A= 5 mm
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Fig. 8 Frequency curves for zinc powders
( Gas pressure p= 0.50 MPa, molten temperature 650 C,

inner diameter of delivery tube end d= 4 mm)
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Fig. 9 Cumulative mass percent under sieve

vs zinc powder diameters
(Gas pressure p= 0.50 MPa, molten temperature 650 C,

inner diameter of delivery tube end d= 4 mm)
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Table 4 Particle size of zinc pow ders under

different nozzle protrusions

Nozzle protrusion/ mm d yu/ Pm d ys/ Mm d / Hm
3 175.76 67.91 91.96
5 200. 13 77. 88 119.83
8 212. 02 94. 19 140. 16

Note: gas pressure p= 0. 50 M Pa, molten temperature 650 C, in-

ner diameter of delivery tube end d= 4 mm
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Effects of structure of nozzle and processing parameters on

particle size of zinc powders in gas atomization

CHEN Wen-mi, WAN Xin-hua
(Department of Metallurgical Science and Engineering, Central South University,

Changsha 410083, P.R. China)

[ Abstract] On an atomization equipment with confined type nozzle, the influence of the diameter of inner delivery tube, protrusion
of nozzle, gas pressure and superheat of molten zinc on particle size of zinc powders has been studied. Zinc powders were sieved, the
sizes and size distribution of zinc powders were analyzed. There is a wide range of particle sizes which approximate the log-normal dis-
tribution law. The particle mean diameters, volume mean diameters and Sauter mean diameters of pow ders increase with diameter of
inner delivery tube and nozzle protrusion, and decreases with gas pressure and superheat of molten zinc. In other words, the particle

size increases with diameter of inner delivery tube and nozzle protrusion and decrease with gas pressure and superheat of molten zinc.

[Key words] confined type nozzle; atomized zinc pow der; mean diameter; volume mean diameter; Sauter mean diameter
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