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Microstructure and Properties of CuAll10Fe2 Aluminum Bronze for Wind Power

Yao Lian"?, Liu Shengfa', Wang Zhen', Xu Xinghui*, Ye Jiawang®
(1.School of Materials Science and Engineering, Wuhan University of Technology;
2.Wuhan Fanzhou Chuetsu Metal Co., Ltd.)
Abstract: CuAll10Fe2 aluminum bronze for wind power was prepared by centrifugal casting technology, and its mi-
crostructure, mechanical properties and corrosion resistance were investigated. The results indicate that the mi-
crostructure of centrifugal cast CuAll0Fe2 aluminum bronze is mainly composed of ¢-Cu, matrix, irregular sheet
B-Cu; Al phase, and K phase without ¥, phases, and centrifugal force field can refine the grains and precipitates.
The tensile strength, yield strength, elongation, and hardness of the alloy reach 612.7 MPa, 318.6 MPa, 32.5%
and 136.7 HBW, respectively. The electrochemical test results reveal that the corrosion potential, corrosion cur-
rent density and corrosion rate of CuAl10Fe2 in 3.5% NaCl solution are —0.303 V, 0.66 A/cm” and 8.94 pm/a,
respectively, indicating desirable corrosion resistance. During the process of electrochemical corrosion, a passive
film dominated by Cu, O and Al, O, are generated, which protects the matrix from the continuous erosion of cor-
rosive media.
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Fig.1 Microstructure of CuAl10Fe2 aluminum bronze
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Fig.2 SEM images and EDS results of CuAll0Fe2 aluminum bronze

TE W% /% TE W% /% TE W% /%

Al 9.09 17.16 Al 12.97 2592 Al 8.64 18.17
Fe 52.41  47.80 Fe 0.86 0.83 Fe 1.79 1.82
Si 397 720 Mn 0.73 0.72 Cu 8957 80.01

= Mn 124 116 Cu 8544 7253 =
9 . liin Cu 3328 2668 . 9 . B
Cu N Cu
MnAl n
m Fho . Eho b = fo
0 2 4 6 8 10 12 0 g 4 6 8 10 12 0 5) 4 6 8 10 12
BER/keV BER/keV BER/keV
(a) A & (b) B & () C &
B 3 K 2a % CuAllOFe2 45 F4a8) S iafb st o4 R
Fig.3 Point scanning energy spectrum results of CuAll0Fe2 aluminum bronze
, - 5 % CuAll0Fe2 G175 5119 DSC % Ml 2. %5
P £ AR PR . B3 A 405 7 45 2R L CuALLOFe2 453 75 4 11
K-Fe, RSN
E it R AT IR A L—>B—>a+B—>a T3+ K, 75 & i
[an [ ] = N NS N7 ° e
U FEEIRZS T WO L SR TR 2y 1043 CLi
. EWEE A N B R LI S0, SR R REEI 4 879 C
Y Y ORI W | oo JF A A B H ATt UL 5b) . 43 R R 3 24
C I 593 CHf K A o FHFD B A HT H CDLE 500 BT 8
26/()
NN M kT A . oy 3 AR >
B 4 CuAllOFe2 ég%‘éﬁ]ﬁﬁ XRD B L%’?J&ﬁ*IEP(Vﬂ]JEEKH%UB *Hﬂié%ﬁ%ijﬁa *E;Fﬂ
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Fig.6 Stress-strain curve of CuAll0Fe2 aluminum bronze
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Fig.7 Fracture morphology of CuAll0Fe2 aluminum bronze
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Effects of Ultrasonic Shot Peening on Corrosion Behavior of AZ80M Alloy
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Abstract: AZ8OM magnesium alloy plates were processed by ultrasonic shot peening. The results reveal that grain
size on the surface layer of AZ80M magnesium alloy is significantly reduced. Within 50 pm from the peening sur-
face, severe plastic deformation occurrs with some micro cracks. In the range of 50~150 ym from the peening
surface, grain refinement is observed, the structure is dense and free of apparent defects. The corrosion resistance
of sample after ultrasonic shot peening is significantly improved, with an open-circuit potential of —1.551 V, a
self-corrosion potential of —1.481 V, and a passivation impedance R. up to 1 772 Q * cm®. Furthermore, immer-
sion corrosion test indicates that the corrosion rate is significantly reduced with more uniform corrosion morphol-
ogy and better corrosion protection.
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