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The Strength Evaluation of Wheel for Railway Rolling Stock Using
Instrumented Indentation Test
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ABSTRACT

To assure safe usage of railway rolling stock, it is important to evaluate the strength of the
wheel which is core part in bogies. However, conventional standard testing methods using
destructive technique could not evaluate mechanical properties of degraded wheels during rolling
stock maintenance work. Instrumented indentation test is a new way to evaluate nondestructively
the strength of mechanical components by analyzing indentation load—depth curves. In this study,
to evaluate tensile strength of the wheel, instrumented indentation test 1is performed
nondestructively according to KS B 0950. Furthermore, test results are examined by tensile test in
accordance with KS R 9221.
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Table 1 Chemical compositions (units: wt—%)

C Si Mn P S Cu
KS 0.67 ©l3F | 0.15 o] | 0.6 ~0.9 |0.045 ©]&}|0.045 ©]&}| 0.35¢]8}
Test result 0.66 0.26 0.74 0.018 0.011 0.01

viln _\
} z

Fig. 1 Tensile test specimen Fig. 2 Position of tensile test specimen

extracted from the wheel
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Fig. 3 Positions of instrumented indentation test Fig.4 Engineering stress vs.strain curve

obtained from tensile test
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Table 2 Mechnical properties

Ultimate Elongation | Reduction in Hardness Charpy impact
strength (MPa) (%) area (%) (HB) energy (J)
T4 835~960 14 < ZS%i 2487 285 20 <
B 234 &
Test results 922 22 49 257 23
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0 20 40 60 80 100 120 140 160 [ tensile
Depth (um) 0 . . . .
Fig. 5 Indentation load-indentation depth curve Fig.6 Comparisons of test results between tensile

and instrumented indentation
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