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Effects of Te on the Anti-Galling Properties of Ni-Cr-Sn-Bi Alloy
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Abstract Ni-Cr-Sn-Bi alloys were prepared by air melting and sand casting method and their anti-galling
behaviors were examined. Anti-galling properties were dominantly influenced by Bi-rich low temperature
precipitates. Alloying effects on the anti-galling properties were investigated for several alloying elements to
improve anti-galling properties of the alloy. An alloy with 1-3wt% of Te showed markedly improved anti-galling
properties. Metallographic and tribological tests were carried out to find out reasons for excellent properties.
It was found that Te containing alloy has finely distributed precipitates of Bi-rich phase. The addition of Te
changed the morphology of the Ni-rich primary phase from globular to fine dendritic. As a result, the anti-
galling phase precipitated between dendrite arms with fine distribution showed excellent anti-galling

properties.
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Fig. 1. Schematic diagram of test apparatus for anti-galling
properties.
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Fig. 2. Micro structure variation according to different cast
conditions, (a) conventional continuous casting (b)
conventional sand casting (c¢) sand casting with 1wt% Te.
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Fig. 3. Micro structure around triple points and EPMA for matrix and precipitates.

Fig. 4. Stereoscopy for cross sections of specimens after anti-galling test: (a) conventional anti-galling alloy and (b) anti-galling

alloy with Te.
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Table 1. Results of abrasion test.

Abrasion rate

Classification Alloy with 1% Te Conventional
Before test 9133 ¢ 9150¢g
After test 91.27¢g 9125¢g
Abrasion rate 0.06 g/hr 0.25 g/r
Table 2. Results of corrosion test.
corrosion rate
Classification Alloy with 1% Te Conventional
98% H»S50, 1.6790 gfyear 1.5038 g/year
36% HC1 7.1053 gfyear 13.4076 gf/year
60% HNO, 4.5844 g/year 6.5408 g/year
Table 3. Results of hardness test.
Hardness
Classification Alloy with 1% Te  Conventional
Vickers hardness 149 138
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