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Abstract: The morphology, hardness, and the wear properties at room temperature and 400  of the (Cr,Fe),Cy/
Fe;Al cermet coating with 30 wt.% in-situ (Cr,Fe),C; particles dispersion strengthening was investigated by pin
to disk reciprocating wear test. For comparison, the hardness of RuT350 substrate and Fe;Al coating at different
temperatures were also tested. Meanwhile, the friction and wear loss of RuT350 substrate and NiCr-Mo-Cr,C,
coating at room temperature and 400  were also measured under the same conditions. The results show that the
hardness of (Cr,Fe),C,/Fe;Al coating decreases slowly with the increase of temperature, and under the same load,
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the friction coefficient of (Cr,Fe),C;/Fe;Al coating is significantly lower than that of RuT350 cast iron. The total
wear loss between (Cr,Fe),C,/Fe,Al coating and friction pair is only 45.8% of that for Rut350 matrix at 400
and the wear resistance of the coating at room temperature to 400  is better than that of Fe;Al coating and
NiCr-Mo-Cr;C, coating. The reason why (Cr,Fe),C;/Fe,Al processes high wear resistance at medium and high
temperature may be the bonding phase of intermetallic compound Fe;Al with R phenomenon that is different from
that of ordinary alloy in a specific temperature range. Thus, resulting in high hardness of (Cr,Fe),C;/Fe;Al and a
large number of dispersed fine (Cr,Fe),C; grains, which is hardly to cause the ceramic particles to fall off from the

metal phase and form a third particle on the wear surface.
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Table 1 Parameters of HVOF system
1.94 MPa 2.31 MPa 0.34 MPa
360 mm 150 mm
26 L/h 900 L/h 9 L/min
EDS
Bruker D8 Advance X 100 200 300 400 500
Cu Ka 10s 50gf
40 KV 40 mA 1.4
10°~90° 0.02° 0.1 s/step 400 Tribolab
1.3 UMT
1
1 Tribolab UMT
Fig. 1 Tribolab UMT general mechanical properties (friction and wear) tester
O25% 5 mm (RuT350)
(HT250) ®6.6x 18.3 mm 2
2
Table 2 High temperature frictional experiment parameters
20N 3 mm 30 Hz /400 8 min
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3 (Wt.%)
Table 3 Composition of coatings and powders

Cr Al C Fe Si 0}
29.76 10.59 2.46 Bal. 0.96 0.0394
(Cr,Fe),Cy/Fe3Al
29.88 11.37 2.40 Bal. 0.82 3.14

2 (a) (Cr,Fe),C,/Fe;Al (b) (Cr,Fe),Cy/Fe;Al
Fig. 2 Microstructure of coatings:

(a) (Cr,Fe),Cy/Fe;Al coating cross section; (b) local magnification of (Cr,Fe),C;/Fe;Al coating section
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Fig. 5 Comparison of friction coefficient and wear loss of series coatings at room temperature and 400

(a) friction coefficient versus time curve of series coatings at room temperature; (b) comparison of wear loss of coated and

ground gray cast iron; (c) friction coefficient versus time curve of series coatings at 400
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1 30 wt.% (Cr,Fe),C,/Fe,Al .
RuT350 Fe,Al
(Cr,Fe),C,/Fe;Al
Fe Al [24,25] 400
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(Cr,Fe),C,/Fe;Al (Cr,Fe),C,/Fe;Al
(Cr,Fe),C;
RuT350 Fe,Al
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(a), (b)RuT350 (¢), (d) Fe;Al (e),(f) (Cr,Fe),Cy/Fe;Al
Fig. 6 Blank sample of pin and secondary electrons and back scattered-electron images of coating worn out at 400
temperature: (a), (b)RuT350; (¢), (d) Fe;Al coating; (e), (f) (Cr,Fe),Cy/Fe;Al coating
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