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Microstructure and Properties of CuZn31Sil Silicon-brass Bushings by
Spinning Forming
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(1.Ningbo Branch of China Ordnance Academy; 2.Changchun Institute of Equipment and Process)
Abstract ;: The silicon brass bushings were prepared by spinning. The microstructure and properties of the bushing
before and after spinning were compared, and the microstructure evolution and strengthening mechanism were
analyzed. The results indicate that silicon brass bushing with excellent performance was obtained by spinning
process. After spinning, the tensile strength, yield strength, elongation and Brinell hardness reach up to 638.3
MPa, 543.7 MPa, 14.7% and 183.3 HB, respectively, which can be comparable to the foreign advanced level.
Large amounts of deformation structures such as slip lines, twins, broken crystals, and sub-crystals are genera-
ted in the silicon brass bushing. The grains are refined while the number of small angle grain boundaries is in-
creased, and the 8 phase with high strength is precipitated along the grain boundary in form of dots, which syner-
gistically contribute to the improvement of material strength and hardness.
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Fig.1 Schematic diagram of spinning process
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Fig.2 Structure model of spinning bushing
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Fig.3 XRD patterns of Si brass
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Fig.4 Microstructure of silicon-brass bushing
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Fig.5 Grain orientation images of silicon brass bushing
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Fig.6 Grain boundary angle and grain size distribution

before and after spinning
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Tab.2 Mechanical property test results of silicon brass

bushings before and after spinning

e R on/MPa  go,/MPa  §/%  BfiJif (HB)
1 409 150 53.5 86.1
— 2 408 153 48.5 84.9
3 450 188 49 86.7
S B 422.3 163.7 50.3 85.9
1 641 546 14.5 181
) 2 640 549 15.0 184
KRR 3 634 536 14.5 185
S 638.3 543.7 14.7 183.3
L I B/ % 51.1 232.1 —70.8 113.4
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