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Preparation of tin alloys spherical fine metal
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Abstract: A novel hybrid method for the production of spherical fine metal powders by centrifugal
atomization based on mono-sized droplets was proposed. In this method, the mono-sized droplets were
prepared by pulsated orifice ejected system, and then the droplets were atomized by centrifugal
atomization. The powders with smooth surface, small particle size, narrow particle size distribution,
high spherical degree and no satellite powders were prepared by this method. Fine Sn63Pb37,
Sn0. 3AgCu powders were prepared by this method. The effects of heated treatment on rotation disk
and different disk materials Cu, Ni, 304 stainless steel on the preparation of the powders were
studied, the difference between the experimental value and the theoretical value of particle size was
analyzed, and the disintegration mode of liquid film in atomization process was discussed. The results
show that the liquid film on the rotation disk tends to be thin and the average particle size of powders
can be refined by heating the rotation disk. The better the wettability between the rotation disk and
the metal material, the smaller the average particle size of the powders obtained, and the theoretical
value of powders is higher than the experimental value, the smallest average particle size of the
powders is 21. 0 um prepared by copper rotation disk. The mode of liquid disintegration in this method
is related to the wettability between the rotation disk and the metal material, the copper rotation disk
shows direct droplets disintegration, the nickel rotation disk shows film disintegration, the 304 steel
rotation disk does not show liquid disintegration.

Key words: mono-sized droplets centrifugal atomization method; spherical fine metal powder; rotation

disk material;liquid disintegration
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Fig. 1 Schematic illustration of equipment of mono-sized droplets centrifugal atomization
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Fig. 2 Schematic diagram of centrifugal atomizing system
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Fig.3 Schematic diagrams of the atomization disk with different materials

(a) copper; (b)nickel; (¢)304 stainless steel
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Table 1 Experiment parameters by centrifugal atomization

based on mono-sized droplets

Parameter Value
Orifice diameter/pm 200
Work temperature/K 573
Differential pressure/Pa 2000
Frequency/Hz 100
Disk diameter/mm 15
Disk rotation speed/(r « min~!) 36000
Distance from the orifice to the disk/mm 10
Induction heating voltage/V 24
Atmosphere He
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Fig. 4 SEM image (a) and their particle size distribution (b) of powders prepared by pulsated orifice ejection method

2.2 EEMPALIE I MK &R0

R 304 AN B AR 1Y 55 AL % L R AIE b T8
SR R R A T A T A Ak BRLON, iR Ak B F
FEHXT Sn63Pb37 & S A A & AN . K 5 () KR
T A Ak B 58 R HC R A5 R R 1AL T 5 (b)) g iR Ak B
LSSV NN RS i E N S SRR e 2t L
SR I A Ak BT LA Rt ek /N e B TR R

Hm g 85 BT s A AR R AR 1S 2 I R A0 4L . X
T i T A 1) S UM A R A AT AR PR R 52
e A 28 PR ARG e SR R AT A AL PR 2 5 L
TEZ AL T 38 70 4 J& A 55 1 e 5 0 B ] s DT AR
JZ Ja S 1 & E W2 AR TR N & s DURBUZ L i
JE& 554k« AT 18453 B 458 A2 328 38 <5 J WA 80 0 ik » L
K 4 SR O A S5 BUAR L AT T BRI B BN il 1S

5

R A R B AR
2.3 ANEFEH BT HRKLE 0

E R UE 5 485 259 7 5% N i AR AL B 1 25 R L AT
i AF R 4 Bk B Al 4. Al B 304 R B E AT
Sn63Pb37 & 4 By A il £ 52 5, Hp 44 15 Sn63Pb37
A 4 BT M A A BN S Sn63Pb37 A 4 I i iR
M. & 6 AR 5L bR T A AR EHE A
7 R R TRV SRR AR 4 R AR AR 4 A i 4R 5 R
JE BRI . B 7O R L AN A L Al Al 4
Xof IO AR 43 A 2R AR R R AR B T () B
WA i R ] AT AL i ) o B £ kg 1E 25 XU o0 AT L Al
AN BT N 1 2R TE A B0 Ay A, L 6 25 A — B
L 7 Ch) T L A5 A L Al 2l 4 ) 2510 1 9
IR AR - B R AR d., 43 5 R 52.5,33.5,24. 0 pm,

RN HAAL PR 5 RIS R (0 S AL BE A% 5 K LI 15 2R (b)) SEM A

Fig. 5 SEM images of rotation disk and powders with unheated treatment (a) and heated treatment (b)
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Fig. 6 SEM images of powders prepared by different disk materials

(a) copper; (b)nickel; (¢)304 stainless steel
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Fig. 7 Size distribution curves (a) and cumulative size distribution curves (b) of powders prepared by different rotation disk materials
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Table 2 Impurity content of Sn63Pb37 powders

) ) ) Mass fraction of impurity/ %
Rotation disk material

Cu Ni
Copper 0.3365
Nickel 0. 0049
304 stainless steel 0.0041

£3 Sn0.3AgCu A EMAERESE
Table 3 Impurity content of Sn0. 3AgCu powders

Mass fraction of impurity/ %

Rotation disk material

Cu Ni
Copper 1.5673
Nickel 1.2718 0.0066
304 stainless steel 1. 1873 0. 0066
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Fig.8 DSC curves of powders prepared by different rotation disk materials

(a)Sn63Pb37; (b)Sn0. 3AgCu
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Fig. 10 Model of centrifugal atomized liquid splitting

(a) film disintegration; (b)direct droplets disintegration; (¢)ligament disintegration
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Fig. 11 Photos of liquid film on the surface of disk with different materials

(a)copper; (b)nickel; (¢)304 stainless steel
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