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Effect of procedure conditions on characteristics of
SnAgCu alloyed powder prepared by gas atomization

LIU Wen-sheng, PENG Fen, MA Yun-zhu, CUI Peng, CHEN Shi-qi, LIU You-chang

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: SnAgCu lead-free solder powders were prepared by close-coupled gas atomization. The effects of gas
atomization pressure and melt superheat on the powder size and morphologies were investigated. Dry sieving was used to
classify the alloyed powder. Laser light diffractometry and scanning electricity microscopy were used to characterize the
size and morphologies of the powder. The results indicate that when the gas atomization pressure is 0.7 MPa and the melt
superheat is 20-30 C, the alloyed powder with mass medium diameter of 40.10 um is obtained, which is satellite-free
and high sphericity. When the superheat is 20-30 ‘C, with the gas atomization pressure increasing from 0.7 MPa to
2.5-3.0 MPa, the powder size decreases from 40.10 pm to 32.22 pum whereas the surface defective of the powder
increases obviously. When the gas atomization pressure is 0.7 MPa, with the melt superheat increasing from 30 ‘C to 50
C, the powder size decreases a little but the sphericity of the powder becomes worse. Rich Ag and Cu phase forms
during quick cooling of gas atomization, disperses well in the Sn-matrix.
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Table 1 Results of powder sizes by BSM under different

process conditions

Melt Gas atomization Mass medium
superheat/C pressure/MPa diameter/um

30 0.7 40.10

30 2.5 34.09

30 3.0 32.22
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Fig.1 Distribution of powder sizes by sieving at gas
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atomization pressure of 0.7 MPa and different melt superheats
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Fig.2 SEM images of powders prepared at different melt superheats and gas atomization pressures: (a) Melt superheat 50 ‘C, gas
pressure 0.7 MPa; (b) Melt superheat 30 C, gas pressure 0.7 MPa; (c) Melt superheat 20 ‘C, gas pressure 0.7 MPa; (d) Melt
superheat 15 C, gas pressure 1.0 MPa
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Fig.3 SEM images of powders with larger gas pressures: (a)
20 C melt superheat, 2.0 MPa gas pressure; (b) 30C melt

superheat, 2.5 MPa gas pressure
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Fig.4 SEM image and EDX analysis results of transversal

section in alloyed powders
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