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ABSTRACT: The work aims to investigate the sliding wear behaviors of the AlSiFeMm (Mm is Ni-wrapped rare earth ele-
ments) amorphous/nanocrystalline coating under dry friction and 3.5%NaCl solution conditions. Rtec (MFT-3000) reciprocating

ball-on-block tester was used to measure tribological properties of the coating under dry friction and corrosive medium. The
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wear volumes and 3-dimensional profiles of worn tracks of the coating were measured by LEXT OL 3000-IR non-contact

three-dimensional surface profilometer. The worn surface morphology and components were analyzed by scanning electron mi-

croscopy (SEM). The friction coefficient of Al-based amorphous/nanocrystalline coating decreased with the increase of load.

Under dry friction conditions, the wear rate of coating increased with the increase of load. The wear resistance of the coating

was about 2.5 times that of the 6061-Al alloy with sliding speed of 10 mm/s and load of 15 N. The wear mechanism was brittle

flaking, abrasive wear and oxidative wear. In 3.5%NaCl solution, the wear rate of the coating gradually decreased with the in-

crease of load. When the sliding speed was 35 mm/s and load was 30 N, the wear resistance of the coating in corrosive medium

was about 8 times that of 6061-Al alloy. The wear mechanism of the coating was delamination and corrosion damage. The

Al-based amorphous/nanocrystalline coating has excellent wear resistance in dry friction and corrosive media, and can be used

as a lightweight alloy coating in the field of surface protection.
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Fig.1 SEM image of cross-section of the AlSiFeMm coating:
a) SEM image of cross-section of the coating, b) local amplified image of the coating

®1 REARRETESH

Tab.1 Element distribution in different regions of the coating

Composition (6] Al Si Fe Ni Ce Pr Nd

White region 26.23 — — — 7.49 31.70 4.87 9.64

Gray region — 62.34 18.42 7.98 8.63 — — 2.63
Gray-black region — 75.95 10.75 4.68 6.30 2.32 — —
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Fig.2 Wear mass, wear rate and friction coefficient curves of the coating and 6061-Al alloy under different loads:

a) wear mass, b) wear rate, c) friction coefficients of the coating, d) friction coefficients of 6061-Al alloy
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Fig.3 Worn surfaces and 3D profiles of the coating under different loads: a) worn surface with load of 5 N,
b) worn surface with load of 25 N, ¢) 3D profile with load of 5 N, d) 3D profile with load of 25 N
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Tab.2 Chemical composition of different regions of the wear track under dry friction

wt%
Composition (0] Al Si Fe Ni Ce
Region A 16.35 56.23 11.45 4.00 9.66 2.31
Region B 8.80 57.71 17.21 5.63 9.05 1.60
Region C 40.56 37.12 8.88 4.56 7.58 1.30
Region D 59.92 40.08 — — — —
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Fig.4 Worn surfaces and 3D profiles of the coating and 6061-Al alloy at sliding speed of 10 mm/s and load of 15 N:
a) worn surface of the coating, b) worn surface of 6061-Al alloy, c) 3D profile of the coating, d) 3D profile of the 6061-Al alloy
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Fig.5 Wear mass, wear rate and friction coefficient curves of the coating and 6061-Al alloy under different loads:
a) wear mass, b) wear rate, c) friction coefficients of the coating, d) friction coefficients of 6061-Al alloy
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Fig. 6 Worn surfaces and 3D profiles of the coating with different loads under corrosive wear condition: a) worn surface with
load of 5 N, b) worn surface with load of 25 N, ¢) 3D profile with load of 5 N, d) 3D profile with load of 25 N
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Tab.3 Chemical composition of different regions of the worn track under corrosive media condition

wt%
Composition (0] Al Si Fe Ni La Ce Pr
Region A 4.18 42.48 15.20 7.73 22.97 2.54 4.44 0.35
Region B 23.35 34.77 13.12 6.65 15.15 1.19 5.01 1.78
Region C 28.94 39.53 14.01 4.90 10.19 1.17 1.26 —
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Fig.7 Worn surfaces and 3D profiles of the coating and 6061-Al alloy under corrosive wear condition: a) worn surface of the
coating, b) worn surface of 6061-Al alloy, c) 3D profile of the coating, d) 3D profile of the 6061-Al alloy
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Tab.4 Chemical composition in different regions of the worn track of the coating and 6061-Al alloy

wt%

Composition (0] Al Cl Si Fe Ni La Ce Pr

Region A 51.32 38.14 — 10.54 — — — — —

Region B 11.49 56.42 — 9.67 4.96 7.62 2.70 5.07 0.59

Region C 60.13 39.60 0.27 — — — — — —
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Fig.8 Potentiodynamic polarization curves of
the coating and 6061-Al alloy
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