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Low Cycle Fatigue Characteristics of the Railway Wheels and Axles
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ABSTRACT

Railway wheelset is the most essential part which undergoes severe cyclic loadings, In recent
ng need for inswing the safety of running as the speed of the
railway vehicles is getting higher. So it is required on the assessment of fatigue characteristics of
the wheelset to consider plastic deformation which might be probable in the severe loading

years, there has been inc

condition, In this study. total-strain controlled low cycle fatigue(LCF) test were performed to
of the railwa

lic mechanical properties have been evaluated and total

observe the LCE behaviors wheels and axles using companion specimens method.

From the experimental results, the cycl

strain amplitude versus life relationship have been derived using the empirical Coffin-Manson k.
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Table 3.1 Chemical Composition and Mechanical Properties of Test Specimens

Chemical Compositions (wi. %) Mechanical Properties
Type | Material C < Mo P s [ v G, Elongation
(MFa) (MPa) (%)
Axle SFAGD | 041 | 0.27 [ 078 | 6.010 | 0.006 425 651 31.8
Wheel | S5WI1 [ 070 | 0.30 0.8 | 6045 | 0.045 507 281 27.2
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Fig. 3.2 Experimental Setup for Low Cycle Fafigue Teast
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4.1 Cyclic Stress-Strain Curve
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Fig. 1.2 Cyclic Stress-Strain Curves
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Fig. 1.3 Cyclic Stress Responses

4.2 A2 lo] ME $HAF g
A ()9k (i 7het 2hs
x 3P Abol#H: o] A Eal gholnf
Aof Al AT H & vk A I
¢ hardening)th 4 sleyclic softening)H Mol ekahont Aol A $
ojule] “rghe Al At A2 H Bl ol vhepskh
AL A4 AANGG0] 2k 90% (NN=0.9)7F A

oA SR B8 s
Ao A e
! wZh Aok ds AAG ol 2ol i
Rl RO L B R R Lo A !

Hinfloction point)ol Hehbis 214 b

HE L
3 apol sl
SRR
%

Al

Fig. .
W) 3
R Eet PSS

A st A9

4.3 AAteld Ha24m 54
METFRIN/NEOS)ON A 2] 8] 2wl e) 4 s

f ol fake) M Whalea) W

g 5y

AR-es rREglae 7 el g e A a-NC W eaN 12} (s}
(hyod Lehilie), olwl 4 (el Ao} o'/Ee bz o Anel v e RN

AR A DA sk el 2 emNe A # A% uids]
of ek ellaie] Hg violeel digh e A ilUincar |
A7 i el SebeE, e b, g R A
A o o A sl e vkl glolu), ) w)

v b b Al slaade] shbis xgel sk o
0 LMD evele i 10l

Fig. 4. ast square method) &

e el

£ 1197 cyele, #

Table 4.1 Cocfficionts and Exponents of Basquin's and Coffin-Manson cq.

o E| b <, c G—N,
Axle | 0.0058 |-0.0096 | 0.2 = 0.0058(2N,) % 10 9351 (2N,) 0
Wheel | 0.0073 |-0.0901] 0.2358 ¢, = 0.0073(2N,) " 4+ 0 2338(2N,) 175
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