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Table 1 Chemical composition of ZQA110—4—4 alloy (mass

fraction, %)

Al Fe Ni Mn Cu

10.4 3.45 4.67 0.80 Bal.
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Fig. 1 Microstructures of ZQA110—4—4 alloy

subjected to different solution treatments and
cooling: (a) Solid solution treated at 950 C
followed by furnace cooling; (b) Solid solution
treated at 950 C  followed by water
quenching; (c) Solid solution treated at 900 C

followed by water quenching
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Fig. 2 XRD patterns of alloys under three different heat

treatments
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Fig. 3 SEM images of ZQA110—4—4

alloy after aging treatment at
different temperatures: (a) 300 C;
(b) 450 C; (c) 480 C; (d) 600 C,

(e) 700 C
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Effect of aging temperature on hard phase evolution of
nickel aluminum bronze

LI Zhen-ya, YANG Li-jing, XU Cheng, MAO Shou-dong, SONG Zhen-lun

(Key Laboratory of Marine Materials and Related Technologies, Zhejiang Key Laboratory of Marine Materials and
Protective Technologies, Ningbo Institute of Materials Technology and Engineering,

Chinese Academy of Sciences, Ningbo 315201, China)

Abstract: ZQAIl10-4-4 nickel aluminum bronze (Cu-10%Al1-4.7%Ni-3.5%Fe-0.8%Mn) was prepared. The effect of aging
temperature on the hard phase evolution and mechanical properties of the alloy was investigated by SEM, XRD, EDS,
DSC, internal friction, microhardness and wear tests. The results show that the alloy exhibits a phase transformation of
hard martensite into soft a phase when aging above 450 ‘C, and shows significant aggregation and growth of
evenly-distributed K phases with the increasing of aging temperature. In the meantime, the alloy exhibits a decreasing
microhardness and increasing wear with increasing the aging temperature. A maximum microhardness value of about 420
HV and good wear resistance are achieved when the alloy is aged at temperatures of 420—450 C.

Key words: nickel aluminum bronze; aging; mechanical property; wear resistance
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