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Microstructure and Wear Properties of High Strength Yellow Brass
by Addition of Fe, Cr, Mn, Si and Ni

Jae-Yong Park, Choon-Sik Kang, Yun-Ho Shin and Jeong-Chan Bae™

Abstract

The purpose of this study is to improve hardness and wear resistance of high strength yellow brass by adding Fe, Cr,
Mn, Si and Ni. Results showed that NiO, FeCr,0, and intermetallic compound Mn,Si, were produced when Ni, Fe-Cr and
Mn-Si were added to the yellow brass. The hardness and wear tests showed the best results with the presence of the
product precipitates and intermetallic compound. The calculation of relative wear resistance by volume fraction of each
phases showed that the relative wear resistance of MnSi, had the highest value, that of B phase had the lowest.
Observation of the worn surface showed that the main wear mechanism were found to be the abrasive wear, and also

showed that the wear is caused by mechanical failure at the early stage.
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Table 1. Chemical composition of specimens (wt. %)
Element Zinc
No. Cu Zn Al Ni Si Fe Cr Mn Equivalence
BA-1 60.68 35.45 3.87 - - - - - 49.16
BA-2 61.52 34.39 3.77 - - - - 0.32 48.10
BA-3 - 61.43 29.48 3.89 4.26 0.93 - - - 47.98
BA4 60.64 29.58 3.82 3.9 0.97 (.88 0.29 - 48.94
BA-5 62.08 28.36 2.08 4.15 0.8 0.83 0.5 0.2 42.38
Table 2. Wear conditions
Wear Disc SCM-21
Lubricant SAE#90
Lubrication (.30 cc/min, dry
Wear Area 16 mm’
Load on Specimen 10, 68.5, 116 kgf
Wear Disc Speed 150 rpm
Wear Distance 5 km
3.1 DHYE) T 24
2E A

Fig. 1. Pin-on-disc type wear machine.
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Photo 4. Results of EPMA analysis for BA-S.
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Fig. 5. The wear loss for different load.
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