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Melting and Casting Test of Silver Bead for Jewelry

Dou Yan, Yuan Junping. Ma Chunyu., Qiu Sigi, Peng Yang
(Jewelry Institute of Guangzhou Panyu Polytechnic)
Abstract: Taking pure silver and its alloy as testing materials and graphite as matrix, the silver material was mel-
ted and cast into beads under atmosphere, which was evaluated by means of differential thermal analyzer, ultra
depth of field microscope and X-ray photoelectron spectroscopy. The results indicate that pure silver can obtain
desirable beading effect when graphite substrate is cast in the atmosphere, while the oxidation products on the
surface of Ag-Cu alloy can obviously affect the bead formation of droplets. Under the same melting and casting
process conditions,the difficulty of spheroidization for Ag-Cu alloy droplet is raised with the increase of Cu con-
tent or bead size. When thin wire is adopted for blanking, the anti-tarnishing 925 silver alloy droplets are more
difficult to bead than Stirling silver. Borax embedding casting is beneficial to the formation of beads with better
roundness and cleaner surface.
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Tab.1 Melting points and crystallization intervals of the

bead matirial

ok T./C T./C ZE5 kg / C

Ag999 959 963 1
Ag925Cu75 778 896 118
Ag925MET5 796 889 93
Ag850Cul50 778 843 65
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Fig.1 Melted beads of different materials
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Fig.3 Melting status of Ag925 beads on graphite plate
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Fig.4 Color of the slag around the melted bead fluxed with borax
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Fig.5 Effect of melted bead fluxed with borax
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Tab.2 EPS analysis results of microzone on bead surface %

wp
A
Ag Cu O C Zn Si
Ag850Cul50 18.23 65.54 12.93 3.3 - -
Ag925Cu75 20.52 66 8.63 4.85 - -
Ag925MET75 69.50 15.26 8.37 4.77 0.16 1.94
Ag999 96.60 - 2.28 1.12 - -
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Tab.3 Corresponding binding energies of peaks for each element eV
N Ag Cu O Zn Si
ﬁtgﬂ*j *4 i (5 Sifr sifs W% i 5 - SSifr asifs W% i - % sifs i (5 S 5
gL pkegE 2 R 1 52 g3 g4 gE0E 1l iR 2 5IE 3 gL gk 2 g1 jkig 2
Ag850Cul50 368.2 374.3 933.5 953.3 940.9 962.0 529.7 531.3 532.4 — — — —
Ag925Cu75 368.2 374.2 932.4 933.6 935.0 952.1 530.0 531.3 532.3 — — — —
Ag925ME75 368.2 374.2 933.7 953.5 941.1 943.9 529.8 531.2 532.5 1021.5 1044.8 98.1 101.7
Ag999 368.2 374.2 — — - — — — - — - - —
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Tab.4 Physical properties of each alloying element and its oxides

JTLER K wE/ Y/ Fr A g/ ZEnHe/
HY) (g em ) C (kJ « mol™1) eV
368.2/371(3d)/
Ag(s 10.5 961 0
g(s) ? 374.2(3d3)
Ag: O 7.1 300 CL 143 —30.6 368.2
. 932.6(2p3)/
Cu(s) 8.9 1083 0 952.2(2p1)
Cus O 6 1235 —168.6 932.4~932.9
CuO 6.4 1026 —157.3 933.9
1021.8(2p3)/
Zn(s 7.1 420 0
n(s) 1 044.8(2p1)
7n0 5.6 1 800 —350.5 1021.7
. 99.8(2p3)/
SiCs 2. 1420 )
Sits) 3 ‘ 100.4(2p1)
SiO, 2.65 1710 —910.9 103.0

k. I Ag850Cul50 Fil Ag925Cu75 A 4 3k kL 32 i
FEALL CuO R E D Cu, O, 11 Ag, O MJL-FK
R3], Ag925METS & & s T Zn, Si &8 i% Mo
F USSRk I AR bR 2 TR BB TR R
AL T 2 bz 3% DA DU 38 1 — 5 58 BE 1 ZnO 1 SiO, W L 1
Cu, O A1 CuO W55 W B 5 R %

2.3.2 PRk K I 1EH

AR R S TR 5 g B A PR A AR ST L T

FH B 05 A EL AR EE S A B AR B A O S T Ak #) 21

R A AR E S o1 R B SN I

A2 T 5 T 1A TR TR R A R A d s B RE
863



Fefp i oA (05 &

2023 4FE4H 43 5 6

TE W A5 J 31 A o 64 BT 3k A TR R R R IR
T ERIB AL . LA SRR 9w IS ARG B IR IR SR
T 325 B 1A I COL BT 9) 5 A 85 40 I 45 6 1A% T1) 7 53¢ 1 5 g
H
o612 =01 — 0,c080

o g A5 0 AR TR (4 ST 5K ) 500 9 B AH 5 <A
) ) R T 5K J) 500 MRS SRR IRD ) T8 3K 050 0
il AR B A . R T AR S O S 0 AR IS 2 8] A 9
MR 22 .0=>90° IR o0 MEER I T o0 s B0 A R T 51K
F% SR B LK

FEME
B9 RELRBELEHRELORBRATER

Fig.9 Schematic diagram of the interface tension of silver

alloy droplet on graphite base
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Fig.10 Effect of oxygen content on surface tension

of copper melt
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