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Introduction |

Brass alloys are used for pipes, valves, and fittings in systems that transport water and other aqueous fluids
because of their excellent corrosion resistance. Pb at levels of 2-5 mass% is also added to traditional brasses to
improve their machinability. However, addition of Pb to these materials is a significant, severe hazard to the
environment and human health. Thus, material designs must consider safety according to the regulations of the
Restriction of Hazardous Substance (RoHS) and Waste Electrical and Electronic Equipment (WEEE) Directives.
New high-strength, Pb-free machinable o-p duplex brass alloys with dispersed Bi particles were produced
using a casting and extrusion process. The effects of Bi dispersoids on the mechanical properties and
machinability of the extruded specimens were investigated.
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Materials and methods |
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CAST2 0.595 -0.005 40.81 0229 0256 0994 Bal 108 165 phase: 100 Hy Diameter of extruded specimen: 7 mm
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(2)CAST!I (without Bi) (b)CAST2 (0.9 %Bi) (c)CAST3 (2 (d)CASTA4 (2 . Cast ingot = The extruded CAST1-4 specimens are
T 2 »r i ¢ Optical microstructures (p41 mm) denoted as EXT1-4 in this study.
Bi in the B-phase formed spherical particles; however, irregularly-shaped Bi particles formed in or around
-phase * | 5 the a-phase. The difference in surface tension between Bi particles and the matrix decreased as the elemental Zn content in the matrix increased,
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_ﬁnmn Z ™ S0am SOum |8 oum and spherical Bi particles then formed in the B-phase which contained higher elemental Zn concentration than the o-phase. )
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Microstructural and mechanical properties of extruded specimens}
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The main strengthening mechanism;
: = Em # Solid solution strengthening with elemental additives

Extrusion direction —t—f-

# Increased area present as the hard B-phase

@r the cast alloys, because spherical Bi particles are formed in the -phase domains, these in B-rich brass become finer than those in o-rich brass.
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Relationship between distribution of Bi particles and Machinability |=§ Conclusion | A\
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é’ 2000 > "g’, . asa "%achi“mbilus parameter for The extruded Cu-40Zn-Cr-Fe-Sn-Bi alloys consisted of a-B
& 1500 %A = _ the extruded specimens. duplex phases containing the fine, uniform Cr-Fe IMCs and Bi
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g A Jesprlribaied f‘(;’ o (ilgl[mg sv]ccd- v ‘{OD[r(llll hcll]x angle Sn-Bi alloys were 288 MPa and 601 MPa, respectively. The
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Bi content (mass%) Number of Bi particles in matrix (/mm?) \WREO ) el maintained 75 % of the machinability of a Cu-40Zn-Pb alloy;
The extruded Cu-40Zn-Cr-Fe-Sn-Bi alloys exhibited a better dispersion of Bi particles than that of the thus., Fhe extruded Cu-40Zn-Cr-Fe-Sn-Bi deviated from the
extruded Cu-40Zn-Bi al |0y5. Bi morphology in an extruded specimen depends significantly on that of the cast alloy. As above mentioned tradm'onal.ly observed tra,de_Off bet“,/een hardness and .
@achmablhty in conventional machinable brass materials. /)

J




