T8 dF=F3F A30A 1% pp. 375392, N,
Journal of Engineering Research Vol. 30, No. 1, pp. 375~392, 1999
University of Ulsan.

Ultrasonic Atomization F3 o} 2] & Cream Solder$
B Axo] A AF

HEd - &
Eoga AEE&ETEY

2 SMT(Surface Mount Technology)dl Al4 =+ =
) ERTAHCE F4E AxT 74 e FHd uig A
Horst = gt B AR ME 289 & fl°ﬂ e o wyy

4844 2392 UFANA 44E RAZ FFEOE BRAAG. 285 EEFAY W
F2E 2839 Fus, B AW, TRV, HAE 0|2 2 F 28kHzY) FAFE Ti
$2o) 287 £ A8 Ate BAVGN RRAAE A% BEdA 207} m(o

-158)9 REV) EHELE UE & AT

A Study on the Fabrication of Powders for Cream
Solder by Ultrasonic Atomization Process

K. W. Bae - E. Jung
School of Materials and Metallurgical Engineering

<Abstract>

The use of a new technology, Ultrasonic Atomization Process, to produce solder
powders for cream in SMT(Surface Mount Technology) is described. The ultrasonic
atomization used capillary wave atomization so that a thin layer of liquid metal covers
the surface of an active solid resonator. The process parameters that have been
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evaluated are frequency, horn material, gas atmosphere, and superheating. It was found
that solder powders with 157/m and 129im in diameter can be produced using 20kHz
and 28kHz frequencies, respectively. And other process parameters are varied for
producing high quality and advanced properties of solder powder.
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Fig. 1. Schematic diagram of the Ultrasonic Atomizer.
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Fig. 2. Principle of capillary~wave atomization.
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Fig. 3. Schematic diagram of the ultrasonic atomization unit.
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Fig. 4. Ultrasonic atomization unit at advanced materials lab.
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Fig. 5. Spraying powders in ultrasonic atomization process. (Sn—-37w/oPb).
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Fig. 6. Reflow curve of solder cream.
@ The maximum temperature is 20~40C higher than the liquid
temperature.
@ Liquidus condition(for 20~40 seconds).

3 Pre-heated for 30 seconds to 2 minutes at 120~150T.
@ Rapid cooling.
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Table 1. Comparison of the test condition and results that the effects
of frequency on particle of solder powder.

Frequency (khz) 20 28
Horn Material 304 Stainless Steel
Nozzle Dia.(mn) 0.3
Gas N
Melt Temperature(C) 183+50(superheating)
D84(¢m) 264 252
D50(m) 157 129
Standard Deviation{ ¢) 168 1.95

Fig. 7& 289 & AE-& 304 ~H U2 & A&t =& (Nozzle)7H 371F 03
mz, EFBAY E2H7E Nevt22 FAFT § 47 Fo48 20, 28kHzE H3A|A o
oA BEwo] AlAloln Fig 8 & %= ¥4& vekd Aol

(a) : (b)

Fig. 7. Comparison of SEM micrographs.( X 100)
Frequency : (&) 28kHz and (b) 20kHz.
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Fig. 8. Variation in particle size distribution plots.
Frequency : (a) 28kHz and (b) 20kHz.
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Table 2. Comparison of the test conditions and results showing
the effects of atmosphere on particle of solder powder.

Frequency (khz) 28
Horn Material Ti Alloy
Nozzle Dia.(ma) 0.3
Gas He N Ar Air
Melt Temperature (C) 183+50(Superheating)
D84(m) 129 192 126 408
DS0( ) 35 106 80 168
Standard Deviation 151 1.80 157 242

(©)

(d)

Fig. 9. Comparison of SEM micrographs (> 100).
Ambient gas : (a) He, (b) No,
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Fig. 11. Variation in particle size distribution plot.
Ambient gas : (a) He (b) No {¢) Ar and (d) Air.
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Table 3. Physical properties of ultrasonic horns

Ti Alloy 304 Stainless Steel
Melting Point(C) 1540-1640 1400~-1427
. H.C.P<900T
Crystal Lattice <BCC FCC
Specific Gravity 442 803
Thermal Conductivity

(Cal/em,sec.C) 0.018 0.039

Coefficient of Expansion X 107 <107
(cn/em/C) 88x10 16.5%10
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Table 4. Comparison of the test conditions and results that the
effect of ultrasonic horn on particle of solder powder.

Frequency (khz) 28
Horn Material Ti Alloy 304 Stainless Steel
Nozzle Dia.(mm) 0.3
Gas Nz
Temperature! C) 183+50(Superheating)
D8A(um) 193 253
D50 um) 106 130
Standard Deviation( ¢ ) 1.80 1.95

f ]

(a) (b)

Fig. 12. Comparison of SEM micrographs. (x100).
Materials of used horn : (a) Ti alloy and (b) 304 Stainless steel.
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Fig. 13. Variation in particle size distribution plot.
(A) Ti alloy and (B) 304 Stainless steel.

Material of used horn :

44 45 4 $¢9 54

FAVTE JdE BE GFE A7 A 28kHze FHFoA Ti §F 4489
ZF% £ ol &3A He 7t £97] oA 498 i) Adxo wg 429
AnE Table 5ol Yebigich dx 2976 @2 d¥AAR2 Axd 229 4L
Fig. 14 YA, Fig. 16904 & YEEZE ved Aol .

Table 5. Comparison of the test condition and results that the
effects of superheating on particle of solder powder.

Frequency(kHz) 28
Horn Material 304 Stainless Steel
Nozzle Dia.(mn) 025
Gas He
Melt Temperature () 183+50 183+100
D84(m) 174 129
D50(gam) 9 86
Standard Deviation( o ) 1.75 151

Table 5914 BXo] #E%E &%7} 50TAA 100CE Z71ge] wat FFAEs 2zt
Omst 86mE FABAIL, UAE EXE FEUAVE ZH2h 1759 1518 Hade e
Bk ol A (DA HEol 889 257t F7igel utgl TWFHo] Pade A4F
o] A7|7t FHotA-g& A 5 AUk Fig. 155 FAZRAEL Zhzh (x300) vebd Aol
YA f £9718 Hel 2, YA S F¥or A% FA4 2Fo] HElRA T Hdx
§ 100T2 & 27 & o wAA Yetstes d ole #IE7F 50CH ®Bo P wr)
9 & g+ At
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Fig. 14. Comparison of SEM micrographs (> 300).
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Fig. 15. Comparison of SEM micrographs (X 3,000).
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Fig. 16. Variation in particle size distribution plot.

Temperature of molten metal :
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45 A48 EJANY
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Fig. 17. Photograph of PCB board after reflow test.
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Ultrasonic Atomization &3] 93 Cream solder& 2z @i A7 3y
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1. Ultrasonic Atomization FA ol 23] %3 % T AB(Smooth Surface)®, ¥& AFE
(High Spherical), §& YULZ® ¥(Narrow particle size distribution)& %2 Cream
Solder& #4¢-& Ax" + AUt

2. &% Hom® Fu7t 20kHzol A 28kHzZ F7HA17ol wel Bde) JIYEE
157m( 0 =168) A 129m( 0 =1.96)2 E45E & F AU o= dHALT F
F7F ARl met AdH oz AR HF(Ake] FolA 7] W 4He A7t &

e )\~«i }\}'EQC}

3. BRHay Y7 H’rw: HEYE Hel B AR BIT AR Y9
BHFYEE Ar(801m)<He(85m)<N2(106im)<Air(168:m) +2.8 %718 25 Pb rich
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