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Abstract Investment casting is a production method commonly used to manufacture precision equipment, medical fields,
and accessories, and has continued to develop through the modernization of equipment and high quality of materials, and its
scope of use has been expanded. The purpose of this study is to minimize the defect rate by deriving structural improvement
and standardization of mold temperature, which are key elements of the investment casting process, to minimize the defect
rate. The scope of the study is limited to jewelry manufacturing casting processes suitable for understanding the structure and
principles of small gate, and an experimental research is to be conducted by using soft Wax, gypsum powder, and 14 K gold
as research materials. According to the results, the most appropriate casting standard temperature for the casting pattern of
Alloy 14k was the lowest turbulence at 980°C flask temperature of 550°C, so good products could be produced. As a future
task of this study, detailed studies are needed to data the structure and system temperature of small gate, reduce production
defects in the field, and provide data for excellent investment casting competitiveness.
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Fig. 1. Investment casting process.

Fig. 2. Vacuum pressurized small casting machine.
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Fig. 3. Example of structure and angle of small sprue.

Table 1
14 k Alloy ratio

Alloy composition
Au Ag Cu
58.5% 21.0% 20.5%
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Fig. 9. Layout diagram of wax patterns of different sizes.
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Table 2
Standard of size and thickness of wax pattern
Pattern Total surface Increase heat over Percent increased surface
size area mm’ 1 mm thick area over | mm
I5x15x1 510 0x 0%
15x15%x2 570 2x 11 %
15x15%x4 690 4x 27%
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Table 3
Standard temperature and test criteria

Table 4
Temperature test results (patterns test 1)

System temperature test grid
Date: 2010/09/20
Patterns tested 1

Metal Flask temperature °C

temperature °C 500 550 600
980 Flask2

1000 Flask1 Flask3 Flask5
1020 Flask4
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Alloy: 14k
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Table 5

Temperature test results (patterns test 2)

System temperature test results chart
Date: 2021/08/20

Patterns tested 2
Alloy: 14 k
Metal Flask temperature °C
temperature °C 500 550 600
980 3/3/3
1000 3/3/3 2/2/2 1/1/3
1020 1/2/2
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(Count)

1 2 3 (grade)

Fig. 12. The result of flask temperature 500°C.

Table 7
Flask temperature 550°C
°c 1 grade 2 grade 3 grade
980 7 2 1
1000 5 3 2
1020 3 4 3

1 2 3 (grade)

Fig. 13. The result of flask temperature 550°C.

Table 8
Flask temperature 600°C
°C 1 grade 2 grade 3 grade
980 3 6 2
1000 4 3 1
1100 3 4 3
(Count)
4 ——
1 2 3 (grade)

Fig. 14. The result of flask temperature 600°C.
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