Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2019.20.9.382
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 20, No. 9 pp. 382-389, 2019

29 719e ol8% A<M = Az 3

Fabrication of a sterling silver ring with folding process

Ik gyu Kim, Kwangbae Kim, Eun-Seok Kim, Ohsung Song’

Department of Materials Science and Engineering, University of Seoul
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Abstract A novel folding process is proposed using a repeated cold-die forging and annealing to form
a sterling silver ring. Sterling silver plate was cut into a doughnut shape, and lattices with 0.43-mm
line-width were imprinted on it. The sample was folded by forging using dies with slopes of 45°, 60°,
and 75° and annealing. For comparison, samples were also fabricated without annealing. Strain was
identified by measuring the length of lattices. Vernier calipers, a Vickers hardness tester, an optical
microscope, and a UV-VIS colorimeter were used to determine the size, hardness, microstructure, and
body color. Without annealing, cracks occurred. However, successful deformation was possible when
annealing was used. The results of macro strain measurements show that the outer diameter and width
decreased, while the inner diameter and thickness increased after the final process. The maximum strain
was increased 0.128 toward the parallel direction. The Vickers hardness decreased after annealing and
increased after the folding process. The microstructure results showed that the grain size increased after
annealing but decreased after folding. The color difference based on the Lab index was under 10 for all
processes. Eventually, a doughnut-shaped silver plate was successfully deformed into a ring shape by the

folding process.
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Fig. 1. Schematic diagram of cutting method.
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Fig. 2. Initial sample image;
(a) as-cut doughnut shape silver plate, (b) imprinted lattice.
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Fig. 3. Schematic diagram of whole process.
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Fig. 4. Magnified images of sample after 3rd annealing
according to positions, and lattices
considered for strain calculation;

(a) reference sample, (b) top, (c) middle, (d) bottom.
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Fig. 9. Microstructure according to process with annealing;
(a) before process, (b) after 1st annealing, (c) after Ist folding,
(d) 2nd annealing, (e) after 2nd folding, (f) after 3rd annealing,
(g) after 3rd folding.

Table 1. Lab index according to folding process.

L 2 b dif?:::;ce
reference 95.52 125 430 0
sample

1st annealing 91.71 -1.14 2.99 3.1
1st folding 86.43 -0.95 1.46 9.53
2nd annealing 91.16 -0.4 1.61 5.19
2nd folding 87.57 -2.04 -0.16 9.15
3rd annealing 87.5 -0.95 2.64 8.20
3rd folding 87.58 -0.91 2.65 8.12
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