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Tribological Characteristics and Corrosion Resistance of
SM45C for Mechanical Structural Steel
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Abstract: In this study, the mechanical structure carbon steel (SM45C) was heat-treated, and the wear and
immersion characteristics were evaluated. The coefficient of friction and wear loss were proportional. The

wear surface of 9.8 N wear load showed plowing due to abrasive wear. The wear surface of the 24.5 N

wear load exhibited adhesion wear resulting in plowing and flakes. The wear surface showed different

wear phenomena depending on the magnitude of the wear load. Corrosion occurred mostly in the acid

solution, but hardly occurred in the alkali solution.
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Fig. 1 Friction coefficient and wear loss of
as-received specimen
Table 1 Mean of friction coefficient
9.8 N 245 N
As-received 0.4725+0.0642 1.015+0.1433
300C-1 hr 0.4682+0.0316 1.044+0.2169
300°C-3 hrs 0.4394+0.0285 1.016+0.3032
300C-6 hrs 0.4809+0.0339 1.114+0.0757
400C-1 hr 0.4613+0.0629 1.139+0.0893
400°C-3 hrs 0.4147+0.0523 0.9438+0.0778
400C-6 hrs 0.3487+0.0302 | 0.9670+0.1146

Table 2 Mean of wear loss (mm)

9.8 N 245 N
As-received 0.0391+0.0054 | 0.0453+0.0155
300C-1 hr 0.0264+0.0096 | 0.0318+0.0111
300C-3 hrs 0.0220+0.0111 | 0.0326+0.0123
300C-6 hrs 0.0261+0.0144 | 0.0349+0.0115
400C-1 hr 0.0298+0.0171 | 0.0417+0.0144
400°C-3 hrs 0.0286+0.0110 | 0.0403+0.0086
400°C-6 hrs 0.0196+0.0071 | 0.0271+0.0189
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Table 3 EDS analysis obtained from surfaces of the

immersion specimen

lement
) O Si S ClI Ca Cr Mn Fe
Speci.
As-recei. |49.020.22 - 3.070.31 0.14 0.50 46.75
300C A|38.84 0.3 0.3 1.02 - 0.15 0.38 59.03
1 hr B|43.580.450.342.970.10 - 0.31 52.25
300C A|25.420.38 - 1.130.24 - 0.42 89.20
3 hrs B|3750 - - 174 - - 0.37 60.39
300C A|29.730.53 - 2.230.19 0.40 66.92
6 hrs B|30.240.510.212.38 - 0.24 0.36 66.7
400C A[3222 - 0.282.120.17 - 0.26 64.95
1 hr B|37.670.670241.79 - - 0.62 59.00
400C A[39.56034 - 124 - - 0.39 5847
3 hrs B|40.480.57 - 1.66024 - 0.47 56.56
400C A|37.11064 - 348 - - - 58.77
6 hrs B|43.622.030.413.87 - - 0.40 49.68
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