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A Study on Fatigue Crack Growth of an EMU Wheel due to
Repeated Rolling Contacts
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ABSTRACT

The EMU wheel is one of the most important component for the vehicle
safely. Tor the tensile, [racture toughness and crack propagd
several specimens were collected from actual whee EM analysis
performed on the crack that was assumed to be 15 mm in depth under the
wheel tread surface. The stress intensity factors K and Ky at the crack tip
under the stress (Peae = 911.5 MPa) due to a rolling contact were analyzed
for crack growth characteristics. As a result, the perpendicular crack was
found to be more dangerous compared to the parallel one.
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Table 1 Chemical composition
of the wheel steel (wt-9%)

Element] C Mn | Si P S

06

wheel | 067 | 7 | 0.15 | 0.045 | 0045
steel  {(max) 09 (min)| (min) |(nex)

rail 072 0873 0.012 | 0005
steel  {(max)| 7 [(min)] (min} | (me<) Fig 1 Sehematic
and C1 specimens e
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Table 2 a il B according o 6

— A
[ a 8 ] a B

-t 20 13778]10.408] 60 |1.486 0,717

;g _ 30 |2731)0.493] 65 |1.3780.759
. : 9710.530] 70 |1.284 0.8

/Q _ 40 [2136]0567] 75 |1.202/0.846

i 45 11.92610.604) 80 |1.128 0,803
50 [1754]0641] 85 [1.061[0

Fig. 3 Wheel rail contact area 55 [1.61110.678] 90 |1.000{1.000

$=1001.75 mm, G=307
a, Bi= AR QA%
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Table 8 Uriving conditions

Parameter Numerical values
Wheel Toad 785 tont
Wheel Radius of Contact Point 430 mm
_ Curve Rate Radius of rail 600 mm
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