Composition of nickel-chromium alloy on the centrifugal casting and
the influence of quantitative of oxides on the casting temperature
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[Abstract]

Purpose: The aim of this study was to analysis the composition on the centrifugal casting and the oxide on the
casting temperature.

Methods: The nickel based alloy were used in this study. Wax pattern specimens (10x10x2) were invested with
phosphate-bonded investment in metal rings, the liquid/powder ratio and overall burn-out schedules for these
investments were followed in accordance with the manufacturer’s instructions. After casting, the alloy specimens
were evaluated as regards composition(EPMA). The casting temperatures were as follows: 1400°C and 1700°C. The
quantitative analysis of oxides were scanning electron microscope(SEM), energy dispersive spectroscopy(EDS) and
line scanning.

Results: Nearer the injection lines showed that there is a large amount of nickel. Quantitative of oxides of Ni-Cr
alloy cast from 1400°C is lager than Ni-Cr alloy cast from 1700°C .

Conclusion: Casting when using a centrifugal casting machine centrifugal force affects the composition of the
alloy. The higher the temperature, the amount of oxide that is generated many.
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Table 1. Composition of nickel chromium alloy ingot

Cempesitien Nickel Chremium Cepper Others
74 5 13 8

Percentage

Fig. 2. Casting metal specimens
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Fig. 3. Electron
Probe Micro
Analyzer
(EPMA)
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Table 2. Compositional changes due to the influence of the centrifugal force

Atemic % 1 2 3 4 5
Si 8.2119 7.6685 6.9687 6.7294 6.6612
Cu 11.1822 10.9610 10.4097 10.0774 9.9912
Sn 0.7216 0.6892 0.5967 0.5093 0.4862
Ni 72.8020 73.4531 74.6087 75.0738 75.2312
Cr 7.0823 72282 74162 7.6102 7.6301
Total 100.0000 100.0000 100.0000 100.0000 100.000
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Fig. 4. Optical image of the specimen (a: 1,400°C, b: 1,700°C)
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Fig. 5. SEM image of the specimens (a,b: 1,400°C, c,d: 1,700°C)

Table 3. Casting temperature changes according to the amount of oxide

TempC Peint % (0] Si Cr Ni Cu
1 Wt % 57.09 1.79 4.21 18.54 595

. At % 84.41 1.51 1.92 747 222
1.400C ) Wt % 6.86 754 75.27 10.33
At % 12.31 7.91 69.91 8.87

3 Wt % 73.59 1.28 20.52 4.62

17000 At % 91.15 0.49 6.93 1.44
4 Wt % 6.51 7.06 75.67 10.76

At % 12.69 744 70.59 9.28
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Fig. 6. Line scanning image of the specimens (a: 1,4007C, b: 1,700°C)
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