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%1 SAC305 TLHRFTHRIBILER S
Table 1 Chemical composition of SAC305 solder (/%)

Sn Ag Cu Pb Sb
96.336 2.9878 0.5039 0.0196 0.0109
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Fig.1 Mesh model of atomization area (a) and atomization disk
design (b)
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Fig.2 Effect of centrifugal speed on the average particle size of

powder
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i &l 3d T4, 7E# 60 000 r/min 154 T, 1EALE 1k
Bl 2 AR TE B 0 1R B R AT 4R oy 3, WO 5y
MNEIE, HHT I3RS/ NME P SAC305 K. F—
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FERRR, i v AR 2R OK, AR A R BRI L
BN, MAREE .

K3 CFD MEAUA [R] fie e 1 0 25 4 B 3o ) TR i 1 1 1 0 = ]
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Fig.3 Atomizer pressure graphs (a~d) and speed graph (e) by
CFD simulation under different centrifugal speeds:
(a) 20 000 r/min, (b) 40 000 r/min, and (c, d) 60 000 r/min
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HERL T R0 SAC305 M A 4 M (1 B R S
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K 5 7F 5.0 %% 30 000 r/min, KRR E 318 °C,
HERE E 60.3 kg/h B8y RSP 3R AR FUAS [R] T2 4R 25 A A
HAEMRKR. LWERKH, HMAZHENFHER

120

4 Exp. result o

=
o
o

Fitting curve - a
- =~ CFD

[e5]
o
T

N
o
T

Average Particle Size/um
(2]
o

N
o
T
>

20 30 40 50 60 70 80
Feed Rate/kg-h

P4 bl By oK T B R A2 1A 5 T

Fig.4 Effect of feed rate on the average particle size of

powder
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Fig.5 Effect of diameter of atomizer with different shapes on

average particle size of powder
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Fig.6 Effect of oxygen in atomization chamber content on
powder average particle size (a) and oxygen content on

the powder surface (b)
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R#4r/NF 100 pm, HEEATREMEE 0.05% (K
IR0 LA B OGP R AR P 5 M S AR T DL, L f
AR A A R e R 2. SAC305 Ky AR EEH
THTEEE, KB IUNEEBARL . 15 AR Y
o FETNLR A, BSR SAC305 4@k K 14 & B
T 100 pg ge AT AER AR &R/ T 100 pg g
kA, ZAb s P& A E L AU T 400 pL L
2.2 REFR

— MR UL, &R RERIE B R AR A S B s
il . SAC305 ¥ A LE H AR TS # b i I T ey
B FREANTER . ERSEP SR, "A
AR, WO R 2 T R AL, IR AR A B
FLT AR 575 78 55 2 oK BHL L TR AT VR T R ER

B 7 RTERGIE . i k) T RE I AR BE 43 Sl R
30 000 r/min. 32 kg/h #1318 C, KM M F AL
ANH F A = A A B % 1) SAC305 My A TES. “e 8
ISR B il AL 5 2 R AR AR TR, AR TR A 2
VIR0, BEARMBEAER, A5 dTEmm Rk
A ERTE . BEAE & A 2 BIFEC, SAC305 Rk Bk
BT 1, WE 7a i, HEYSEA5E1KT
100 pL L™t i, BT &REARRELRERESH
SR SHAT TS, T EAN IR 2 E] 4 R AR
gh, PPAERRIB A, W 7c fin, MENLEATE
B, MERTEARBEE 2 AT, H B RIK SIFEARELL

K7 ARZAEEE
Fig.7 Micrographs of SAC305 powder atomized with different oxygen contents in the atomizer chamber: (a) 100 pL L, (b) 300 pL L%,
and (c) 2000 pL L.*
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FEH SEM . BEE S EIR M T s, M RERE E
Rt 1, 302 PR O AR 554k =5 1 el 4 32 320
K, A A e [ FT A A2 05 IO I T e 4 ek . BRI E 4k
U 2 T U/ B A TR ] T A A, AR
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ARERNE, WE 8a Friax, MARTHKRKENTEAE
IR BUE I S0 S T X o 3 BUS R B A 25 Ak % BE T
WA 56 At [ AL, i S e ARSI, 245 SR a1 8d
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T SAC305 ¥ K3

K8 ANIF 2 AL i IR Ry A 3 1 SEM B
Fig.8 SEM images of powder on surface at different spray chamber temperatures: (a) 40 C, (b) 80 C, (c) 95 ‘C, and (d) 110 C
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T v, MBS E B & R A AT W R, JE T RAT
SEE /N, DR XA D . 455 SAC305 KA R SE
TE A% B8 (] IF 6], SR 7 4 P P RO s [, mT DA 4 T2
BERI A Ul S A 27 G Mk KBS Kl 9
Fiaw, RMALIIE A, SR RKN—5, R
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K9 R as 3 3R Gk 4 1) 3R TR 3
Fig.9 Surface morphology of powder by high-efficiency heat

exchange system

K10 B L2 mk iRk ak i i &

Fig.10 Surface quality of powder after new process

2.3 ITEMi#

SAC305 ¥y R4 LZmEUNE s LFZHGE, 7
Ay WA FPRLAR G (R 7= b o BRARAE 4 AT 350 F Ak A
o i B RS 1 v B A X AR B A ) T DA
AR B EE ], AH R AR K IH A7 A, T8 SR o
9 55 A Gy 3 T A A O 2 B KR A I T A by CRLAR
<10 pm), G55 H AR, TR G B Bk R R R A 4%
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3 39 - IR O 1 0 A . 2 et S R R T S
10 Fion. 4a (20~38 pm) K3 K 7= i Bl a] DLk 3
60%LL I, 5a (15~25 pm) #7/= fh te Bl it 25%,
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1) SAC305 # A [1-F ¥ R A% b S el I 32 v o Ak
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F 50 mm [F %08 CFD BLlE IE K 7 2.23, 5K
g IE R F4 1.65.
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78 100~300 p L7,

3) M AR KR MR B R EZ &SR, F1
BRI S RIS, O R SR R T B s R A
WEE R G H . Ul S, itk TS
TR AN 53 % T2 AT LA & SAC305 Hi K 7 2 H it
B, FRFEmRK 5a kK.
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Study on the Preparation of SAC305 Spherical Powder by Centrifugal Atomization

Long Zan"?, Bai Hailong®?, Chen Dongdong™?, Duan Xuelin?, Yan Jikang*, Yi Jianhong*
(1. Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
(2. Yunnan Tin Industry Tin Material Co., Ltd, Kunming 650217, China)

Abstract: In order to produce high-quality SAC305 alloy spherical powder, the effects of process parameters such as rotating speed, melt

feed rate, shape and size of atomizer, and oxygen content in the atomizer chamber on the performance of Sn-3.0Ag-0.5Cu powder were

studied by rotary centrifugal atomization. The results show that the median size of the atomized powders becomes smaller with the increase
of the rotating speed (6000~60 000 r/min), the decrease of the melt feed rate (30~60 kg/h), and the increase of the atomizer size (30~50
mm). The experiment value of n is 1.65, and the CFD value of n is 2.23. The average particle size of the powder produced by the

cup-shaped atomization disk is reduced by 8% compared with the flat atomization disk. SEM results reveal that with the decrease of the

oxygen content in the atomization chamber, the sphericity of the powder increases. When the oxygen content in the atomization chamber is

less than 400 pL 4.7, the oxygen content on the powder surface is less than 100 pg g™, The particle size and sphericity of the SAC305

powder are controlled by the process, and surface quality of the powder is related to the cooling efficiency and collection technology.

Key words: centrifugal atomization; Sn-3.0Ag-0.5Cu; solder powder; computational fluid dynamics
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