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In-Rotating-Water-Spinning Process and Its Potential
Application in the Preparation of Precious Metals Alloy Wire

LI Qiang, YU Hao, LU Shaoping, KONG Jianwen, YAO Liang, CHEN Jialin*, WU Haijun, CUI Hao, LIU Yi
(Kunming Institute of Prcious Metals, State Key Laboratory of Advanced Technologies for
Comprehensive Utilization of Platinum Metals, Sino-Platinum Co. Ltd., Kunming 650106, China)

Abstract: In-Rotating-Water-Spinning (IRWS) method is a rapid solidification process, which can produce
thin wires straight from molten state, offering many advantages over the conventional wire drawing
process. Wires of high continuity and roundness can be obtained by using this method. Moreover, It can
improve microstructure and advance performance of the resulting wires. The factors influencing the
properties of wires during the solidification are reviewed. These factors mainly include the orifice diameter,
the ejection velocity and distance. As RWS can reduce the segregation during the solidification and
considering some characteristics of precious metals, we will find its potential application in the
manufacture of multi-element alloy wires. Preliminary experiments have been carried out on the self-made
device and future improvement on the process was proposed.
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1. G (Pedestal); 2. A HL(VFC Motor); 3. [0]%5%8 (Rotating Wheel);
4. A/ JF (Coolant); 5. #ESEF (Inlet Connection); 6. 3k (Sealing
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Fig.1 Scheme of In-Rotating-Water-Spinning method!"
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(a) PEILMiME(Theoretical Nozzle); (b) SZBr MM (Actual Nozzle)
B2 iR Et

Fig.2 Geometrical drawing of a nozzle!'
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Tab.1 Specifications and performance of precious metal wires

B2 R &/mm 1 m/°C E/(g/em®) FHL BH %/(uQ-cm) Hv
Ag 0.2~5.0 961 10.5 1.6 85
AgCUa1s) 0.2~5.0 780 10.2 1.9-2.1 125~140
AgCuigVos 0.2~1 779 103 25 150
AgCuyoNiy 0.5~3.0 — 2.7 145
AgPd,, 0.3~1.0 1150 10.7 10.2 120
AgCes 0.2~5.0 960 10.45 1.80 105
ASCM 0.2~5.0 950 10.41 5.2 116
AgNij, 0.2~5.0 10.24 1.96 94
Au — 1064 19.3 2.4 60
AuNiy 0.15~1.0 950~990 17.2 19~30 240~290
AuNisCr, 0.01~0.08 — 75~650 —
AuAg;5Cus 0.03~0.08 950 >14.2 21~182 200
Pt 0.3~3.2 1772 21.4 10.5 110
PHr s as) 0.02~4.0 1780~1840 21.5-21.7 24.5-33 44~870
PtRhq 0.8+2.0 1800 20.0 19.2 153
Pdlr, 1015, 0.1~5.0 1555 12.6~13.25 27.5-37 105~125
AuAg;Pd;sPtCu, 0.1~0.8 — 32 270~300
AuCu,,Pt;oPd oRh,Ni, 0.1~0.2 — 360~400
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Fig.3 Flow chart for traditional drawing process
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Fig.4 Flow chart for In-Rotating-Water Spinning process
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