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Table 1 Standards for Fe content in H65 recycled brass in

various countries ( %, mass fraction )

Standard GB UNS W-Nr  EN 1SO
Maximum Fe content ~ 0.07 0.07 0.05 0.05 0.1
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Table2 Element contents in H65 samples (%, mass

fraction )
Elements Al Fe Cu Zn La
1 0.210 0.014 64.186 35.433 0.019
2 0.240 0.027 64.216 35.369 0.019
3 0.248 0.035 64.256 35.201 0.018
4 0.217 0.051 63.997 35.484 0.020
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Fig. 1 (a)XRD patterns of H65 brass samples with different Fe contents; (b) Magnified XRD patterns of the (200) crystal plane
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Fig. 2 Microstructure of H65 brass samples with different Fe contents: (a)0.014%; (b)0.027%; (¢) 0.035%; (d)0.051%
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Fig. 3 SEM-EDS results of H65 brass with 0.051% Fe content: (a) 1500x SEM image; (b) Total spectral number of distribution map;
Distribution map of (¢) Cu, (d)Zn and (e) Fe
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Fig. 4 Physical properties of H65 brass samples with different Fe contents: (a) Stress-strain curve; (b) Ultimate tensile strength and

elongation; (¢) Electrical conductivity and hardness; (d) Grain size and yield strength
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Fig. 5 Potentiodynamic polarization test results of H65 brass samples with different Fe contents in artificial seawater:

(a) Polarization curve; (b) Average corrosion rate
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Table 3 Fitting results of H65 brass samples with different

Fe contents

Fe content/% b,/mV b/mV i/(Amps/cm®)  E,/V(vs. SCE)

0.014 66.470 34844 6.87x10° -0.23932
0.027 57.768  386.95 2.30x 107 -0.27540
0.035 50.905 195.37 8.25x107 -0.27355
0.051 63.504 46432 4.11x10° -0.30188
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Fig. 6 Electrochemical experimental results of H65 brass samples with different Fe contents: (a) Nyquist plot; (b) Bode diagram

(frequency-impedance diagram ); (c) Bode diagram (frequency-phase diagram )
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Table 4 Equivalent circuit fitting results of Nyquist curves

for H65 brass samples with different Fe contents

Fe content/% R/(Q/em’)  RAQ/em®) R AQ/em®) R/(Q/em’)
0.014 24.01 311.2 1396 1731.21
0.027 21.26 348.3 1689 2058.56
0.035 22.70 527.9 2221 2243.70
0.051 25.84 156.8 2055 2211.80
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Influence of Iron on Microstructure and Properties of Recycled H65 Brass

YOU Zhibo', QIAN Gaoxiang’, LAI Shihao’, ZHANG Yubo', WANG Tongmin', LI Tingju'

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China; 2. Yuniai
Copper Co., Ltd., Yingtan 335000, China)

Abstract: Recycling and reuse of copper alloys constitutes a crucial component in China'’s copper alloy production. During the recycling
of brass, iron (Fe) is a prevalent impurity element that can significantly impact brass properties, thus necessitating stringent limitation of
iron in brass. This study achieved precise control of Fe content during brass recycling by regulating the input of recycled materials, and
systematically investigated the influence of iron on microstructure and properties of recycled H65 brass. Results demonstrated that with
increasing Fe content in brass, grains were significantly refined, and the ultimate tensile strength, yield strength and plasticity increased.
However, this led to a decrease in elongation and electrical conductivity. Specifically, as Fe content increased from 0.014% to 0.051%, the
average grain size decreased from 64.2 pm to 48.9 wm, yield strength increased from 105.9 MPa to 122.1 MPa, and hardness increased
from 74.5 HV to 88.1 HV. Conversely, elongation decreased from 62.6% to 54.5%, and electrical conductivity decreased from 27.5%IACS
to 25.8%IACS. On the other hand, electrochemical tests revealed that the average corrosion rate exhibited an initial decrease followed by
an increase, indicating corrosion resistance initially improved but subsequently deteriorated with increasing Fe content. When Fe content
was below 0.04%, solid solution strengthening predominated. Further increases may lead to elemental segregation or even precipitation.
This research offered systematical guidance for optimizing economic benefits, controlling microstructural evolution, increasing corrosion
resistance, and improving processing performance of recycled brass.
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