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Characteristics of Tensile Strength and Corrosion Resistance
of Lead-free Brass Containing 1 wt.% of Bi
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Abstract This study has been investigated for tensile properties with lead-free brass containing 1 wt.% of Bi.
And also characteristic of corrosion resistance was analyzed by polarization test. An increase of tempering tem-
perature was found to tend to decrease tensile strength, and percentage of elongation was shown to be the low-
est value at 300°C. On the other hand, the elongation was increased with an increase of tempering temperature
after 300°C. The change of mechanical properties was closely related with the content and shape of acicular Wit-
manstétten o formed at the interface of B phase as well as in B phase. Tensile strength had a tendency to be
decreased with an increase of test temperature. The elongation was shown to be the lowest value at around
300°C, while it began to increase as test temperature rose after 300°C. 1t might be speculated that the reason
that elongation was decreased was found to form bismuth film at the interface of o/ phase leading to be easily
brittle when loaded by tensile stress. The lead-free brass containing 1 wt.% of Bi had similar characteristic of cor-
rosion resistance with a free-cutting brass with 3.4 wt.% of Pb in spite of higher fraction of p phase.
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Fig. 1. Shape of the specimen in tensile test.

Alloy Chemical compositions (wt.%)
Cu Bi Pb Fe Sn Cd Zn
Pb free brass - 58.5 1.0 - 0.003 - 0.0003 Rem.
Leaded free cutting brass (C3604)| 58.0 - 3.40 0.50 0.7 - Rem.
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Fig. 2. Optical (2) and SEM (b) micrographs of specimen
extruded at 750°C.

Fig. 3. SEM micrographs of lead-free brass as a function
of tempering temperature (a) 100°C, (b) 200°C, (¢)
300°C, (d) 500°C.

gol 2 Ueht glo] 3%9] massive HEN[1419}
FAKSIATE 200°CY] 9= A B ole} Guloll
T oo FAel © Bl AAEe] I, T 300°Co)
ME A3 b & BREG T %k 200009 A
Hr} o Ay, dolx ozt o FHolr] glow YUl
e oldol oRF o gAHe] vk ad: 200~
300°C 5] A= 2 o] Felirt was) &
TEESL E HRRgo] Qo] dAle Asll 33
ulgar AzkEn), 400°Ce) 2218 VEhiAe &
oL}, 2xo] Ao ol Ehatel oJa] ot
o] AAEEC] ¥ 71T, 0T 70 553
2 At 1, 500°Ce] "HHEe el a2
AZYEE sl Wol EA15ka 3lor, o)#l3t ot
=°] YAIE wet FALRT & Ju AT o
ME2 FAYA o] ool o FTlslar = =z
3} =] Qlct

Fig. 4 9519 5o B2 ) s, A4

i

&50p 160
55
7,
500p S 5
%&zj) -250
450F ~45
400f 40

180§

Elongation{ %)

170

160}

Tensile Strength(Mpa), Hardoess(Hv)

150F ~110

140k 15

s i 1. 1. '
100 200 300 400 500
Temperature(C)

Fig. 4. Tensile strength and elongation with tempering
temperature.
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Fig. 5. Fracture surfaces with tempering temperature
() 100°C, (b) 300°C, (c) 400°C, (d) 500°C.
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Fig. 6. Tensile strength and elongation with test
temperature.
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Fig. 7. Fracture surfaces with different temperature in
the test (a) 100°C, (b) 300°C, (c) 400°C, (d) 500°C.
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Fig. 8. Bi film formed at the interface of o/f.
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Fig. 10. Surface microstructures after polarization test
(2) 3.4 wt.% Pb brass, (b) 1.0 wt.% Bi brass.
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Fig. 11. Line analysis of zinc component after polarization
test (a) 3.4 wt.% Pb brass, (b) 1.0 wt.% Bi brass.
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Fig. 12. Anodic polarization curves in solution of 3.5%
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