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Fracture Toughness of Wheelset for High Speed Train on the
Critical Locations
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ABSTRACT

The safety evaluations of railway wheelsets make use of the static fracture toughness
obtained in ingot materials. The static fracture toughness of wheelset materials has been
extensively studied by experiments, but the dynamic fracture toughness with respect to
wheelset materials has not been studied enough vyet. It is necessary to evaluate the
characteristics of the fracture mechanics depending on each location for a full-scale wheelset
for high-speed trains, because the load state for each location of the wheelset while running
is different the contact load between the wheel and rail, cyclic stress in the wheel plate, etc.
This paper deals with the fracture toughness depend on load rates. The fracture toughness
depending on load rate data shows that once the downward curve from quasi-static values
was reached, subsequent values showed a slow increase with respect to the impact velocity.
This means that dynamic fracture toughness should be considered in the design code of the
wheelset material.
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Fig. 1 Location and orientation of test specimens

Table 2 Mechanical properties of wheel and Table 1 Chemical composition of wheel
axle and axle

Young's | Tensile | Yield
pro. Modulus |Strength |Strength
(MPa) | (MPa) | (MPa)

Elongation com C Si P S Mn
(%) mat’l

mat'l
wheel 209 1067 616 16.2
axle 204 648 383 32.0 axle 041 | 0.27 | 0.010 | 0.006 | 0.78

wheel | 0.70 | 0.30 |<0.045|<0.045| 0.8




22 NAxA AAAH

A2 937 A (Kie)& ASTM E399¢F ASTMS130] whe) o8 #|x}S arefdlo] zhzhe] €] x|
Al Fig. 2(@)9} o] 370l CT AgAS ALgste] Algstart Aol Fai& = 0.005
mm/sec®Z AT B2 374 (Kp)S ISO 145569 ASTM E1820-99a8 71%2 9
[89]. &4 374 (Kp)Al3-2 Fig. 201 vebd vie} ko] Y3l24] Dynatup 9250HV &4 38t%E Al
7S o] g3l M2 FALEE 1~-8 m/sE AR AFdS AAste] Hrlslde A dHAe
Fig. 2(b)7} #Zo] o7 ¥ (precrack)S A 3H 3 IAIFHES AL HUstE2> Y14 H
(tup)o] AlgHe Frte uf oAz AEEY 2EQAAA A BIARTE FHE = 3
oh S Qg AR dFEEAS a/W= 05 2 A ow &S A T 20 MPa-m’ ol o),

) AT ™ 5% 120 o
y“\ /’;Y\\\ °
_______ g /)
\ <
7ﬂ0 1
N jﬁ\ g*“ w
Sy | €
o %‘rf .
-
5 X
20 )
628
L=
(a) for static fracture toughness (b) for dynamic fracture toughness

Fig. 2 Specimens for fracture toughness
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Fig. 3 Schematic diagram of dynamic impact tester(Dynatup 9250HV, Instrong)
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Fig. 6 Static fracture toughness of axl Fig. 7 Microstructure of axle material
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