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Influence of Heat Treatment on Microstructure and Wear Behavior of
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Abstract: The Fe—based alloy carbide composite coating was deposited onto Q235 mild steel substrate using

arc spray technique and then heat treated at different temperatures in a resistance stove. The coatings were

then evaluated in the as sprayed and heat treated conditions. The microstructure and phase construction of

composite coating were analyzed by scanning electron microscope (SEM) and X-ray diffraction (XRD). Tri-
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bological properties were studied under wet condition by using pin on the disc machine. The results show that
heat treatment has a significant impact on the microstructure, hardness and wear resistance of Fe—-TiC com-
posite coating. Heat treatment at 500-700 C can improve the wear resistance of arc sprayed TiC coatings, as
sprayed deposit and heat treatment at 500 C has the best wear resistance. The oxide phase in heat treatment
samples increases by increasing the heat treatment temperature and the wear mechanism gradually changes
from micro—ploughing and brittle fracture to gouging abrasion.
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Table 1 Chemical composition of the steel belt (w/% )

Element C Si Mn P S Cr Ni Fe

Content 0.068 0.39 1.26 0.027 0.007 17.2 8.06 DBal

xR2 EEMAMNEIERS (REHHE/%)
Table 2 Composition of the powder (w/%)

Element TiC Cr Ni B Fe Others

Content 25 1.2 0.5 12 58 3.3
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Table 3 Parameters of the abrasive wear test

Speed/  Diameter/ Hardness/ LLoad/ Time/
Parameters
(remin"') mm HA kg s

Value 240 178 60 10 250
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(b) Heat treated at 500 °C

(a) As-sprayed

(c) Heat treated at 800 °C
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Fig. 1 Cross section morphologies of the Fe—TiC before and after heat treatment
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Table 4 EDS analysis of the coatings (w/ %)

Element C O Si Ti Cr Fe Ni  Mn

spgzed 6.81 3.61 1.96 3.67 13.52 63.87 6.56

400 C  6.08 5.79 1.39 3.46 12.44 63.04 5.65 1.26
500 C 4.33 6.44 0.76 2.39 15.86 64.59 4.80 0.83
600 C 11.89 10.28 0.93 2.76 9.33 59.84 3.99 0.98
700 C 5,78 7.26 1.16 2.99 12.58 63.23 5.51 1.48
800 C 6.73 12.91 1.16 1.75 12.62 57.71 6.15 0.97

* * (Fe,Ni) O TiC
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Fig. 2 XRD patterns of the Fe—TiC composite coatings

before and after heat treatment
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Fig. 3 Microhardness of the Fe-TiC composite coatings

before and after heat treatment
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Fig. 4 Weight loss of the the Fe—TiC composite coat-

ings before and after heat treatment
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(a) As-sprayed

(b) Heat treated at 500 °C
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(c) Heat treated at 800 °C
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Fig. 5 Wear track morphologies of the the Fe—TiC composite coatings before and after heat treatment
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(a) Surface morphology

(b) Area scan result of Ti
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Fig. 6 Surface morphology of as—sprayed Fe—TiC com-

posite coating and area scan result of Ti
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