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Fig. 1 of Cu-15Ni-8Sn and
Cu-15Ni-8Sn-0.2P alloys aged at 400 ‘C for different time

Hardness curves
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Fig. 2 Secondary electronic diagrams of Cu-15Ni-8Sn alloy((a)—(c)) and Cu-15Ni-8Sn-0.2P alloy((d)—(f)) aged at 400 ‘C

for different time: (a), (d) 1 h; (b), (¢) 5 h; (¢), (f) 15h
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3 Cu-15Ni-8Sn £ 4:f1 Cu-15Ni-8Sn-0.2P &4 400 ‘CI 2K 1 h (1) TEM 1§ S HAd B ik X HL 777 5 1
Fig. 3 TEM images of Cu-15Ni-8Sn and Cu-15Ni-8Sn-0.2P alloys aged at 400 ‘C for 1 h and corresponding selected area
electron diffraction patterns: (a), (b), (¢c) Cu-15Ni-8Sn alloy; (d), (¢) Cu-15Ni-8Sn-0.2P alloy
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Fig. 5 Three dimensional morphologies of wear marks of Cu-15Ni-8Sn((a), (c), (e), (g)) and Cu-15Ni-8Sn-0.2P((b), (d), (f),
(h)) alloys aged at different time: (a), (b) 0 min; (c), (d) 1 h; (e), (f) 7 h; (g), (h) 15 h
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Bl 6 Cu-15Ni-8Sn <1 Cu-15Ni-8Sn-0.2P 5 <x BE IR 1] SEM 15 A% H e 1 1 1 4 43 46 SR
Fig. 6 SEM images and corresponding EDS mapping analysis results of wear marks of Cu-15Ni-8Sn and Cu-15Ni-8Sn-0.2P
alloys: (a), (b), (¢) Cu-15Ni-8Sn alloy (aging for 1 h); (d), (e), (f) Cu-15Ni-8Sn-0.2P alloy (aging for 7 h)
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B 7 W RCAFER ] # Cu-15Ni-8Sn 75 5l Cu-15Ni-8Sn-0.2P 7 5 B JRIK) SEM 14
Fig. 7 SEM images of wear marks of Cu-15Ni-8Sn((a), (b), (c)) and Cu-15Ni-8Sn-0.2P((d), (e), (f)) alloys aged for different
time: (a), (d) Aging for 1 h; (b), (e) Aging for 7 h; (¢), (f) Aging for 15 h
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Fig. 9 Three dimensional morphologies of wear marks of Cu-15Ni-8Sn and Cu-15Ni-8Sn-0.2P alloys under different loads:

(a), (¢) 20 N; (b), (d) 120 N
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Fig. 10 SEM images of wear marks of Cu-15Ni-8Sn((a), (b), (c)) and Cu-15Ni-8Sn-0.2P((d), (e), (f)) alloys under different

loads: (a), (d) 20 N; (b), (c), (e), (f) 120N
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SEM images and corresponding EDS mapping of debris of samples: (a), (b), (c) Cu-15Ni-8Sn; (d), (e), (f)
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F= 1 E11(b)F(e)xtRifi B EDX miagi R
Table.1 EDX results of corresponding positions in Fig.
11(b) and (c)

Mass fraction/%

Element

1 2
Cu 70.86 75.56
Ni 10.87 12.85
Sn 491 5.81
P 0 0.15
Si 1.11 0.16
o 12.24 5.48
N 0 0
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Effect of P addition on dry sliding wear properties of
Cu-15Ni-8Sn alloy

GUO Cheng-jun', CHEN Jin-shui', WANG Hang', XIAO Xiang-peng"*, HUANG Hao"*, YANG Bin'

(1. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. Jiangxi Advanced Copper Industry Research Institute, Yingtan 335000, China.)

Abstract: The wear behaviors of Cu-15Ni-8Sn and Cu-15Ni-8Sn-0.2P alloys aged at 400 C for different time and
under different normal loads were studied. The morphology and composition distribution of wear marks and debris
particles were observed by scanning electron microscopy (SEM) and three-dimensional surface profilometer. The
results show that compared with Cu-15Ni-8Sn alloy, the Cu-15Ni-8Sn-0.2P alloy has higher peak hardness, over
aging resistance and wear resistance. The wear modes of aged Cu-15Ni-8Sn-0.2P alloy during dry sliding wear are
abrasive wear, oxidation wear and adhesive wear. However, the adhesion wear of Cu-15Ni-8Sn alloy increases
after aged at 400 °C for 15 h, which is related to the decrease of hardness. The wear losses of both the alloys are
inversely proportional to the hardness and proportional to the normal load. In addition, compared with
Cu-15Ni-8Sn alloy, Cu-15Ni-8Sn-0.2P alloy has better wear resistance under high load, and the minimum friction
coefficient is 0.65 when the normal load is 100 N. Further, the probability of fatigue wear increases with the
increase of normal load.

Key words: Cu-15Ni-8Sn-0.2P alloy; dry sliding wear; wear behavior; hardness
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