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Abstract: SCM415 steel for the control valve undergoes wear because of continuous movement between the valve
and valve case. The wear of the valve interrupts the performance of the valve, and decreases the service life. In
this study, wear characteristics of the as-received and carburized SCM415 steels are evaluated. The wear tests are
conducted for various temperatures and loads using a reciprocating wear tester. From these results, wear loss, specific
wear rate, and coefficient of friction are analyzed. The wear mechanism was analyzed by SEM. The interaction
effects between loads and temperatures on wear loss are determined for analysis of variance using MINITAB.
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Table 1 Chemical compositions of SCM415 steel
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Table 2 Mechanical properties of SCM415 steel

C Si Mn P S Mechanical perperty As-received Carburized
SCM415 | 0.13~0.18 [0.15~0.35| 0.6~0.85 | 0.03 | 0.03 Oyuts [MPa] 612.44 1160.33
(Wt%) Cu Ni Cr Mo o, [MPa] 342.03 1037.16
0.3 0.24 0.9~1.2 | 0.15~0.3 E [GPa] 195.16 184.81
e [%] 24.07 2.66
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Fig. 2 Reciprocating wear tester RFW-160
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Table 3 Wear test conditions

Table 4 Results of wear loss (unit: mg)

Time 1800 s (30 min)
o Velocity 0.03 m/s (3 Hz)
Condition
Temperature R.T. ‘ 90T
Load [10N|30N[50N]|70N
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Fig. 3 Results of wear loss for applied loads
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Fig. 4 Results of specific wear rate
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Fig. 5 Time histories of friction coefficient at 70 N
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Table 5 Factor informations for analysis of variance

Factor Type Level Value
Load Fixed 4 10, 30, 50, 70
Temp. Fixed 2 23, 90

Specimen As-received
type Random 2 Carburized

Table 6 Parameters for analysis of variance

Source DF | Adj SS | Adj MS | F-value | P-value

load 3 1132.1 337.4 0.63 0.621

Temp. 1 | 2391.2 | 2391.2 3.97 0.087

SPteCimen 1 | 4025.9 | 40259 | 6.68 | 0.036
ype

Load 3 | 5072 | 1757 | 029 | 0.830
emp.
Eror | 7 | 42183 | 602.6

Total 15 | 12294.8
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