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Rc(.."Cllt developments in rail·steel technology are 
summal'i?cd in 1his paper. These developments ha\e 
been 1notivated by [he oconon1ic need to operat¢ at 
higher axle loads and or speeds. Various laboratory 
techniques us..xl to assess new steel types and approp­
riate fie ld trials are presented in detail. Based on these 
studies, foll)' pearlitic rail steels have been developed 
\vith yield s tl'eng1hs greater than 900 MPa (130 ksi) 
and good balance of other Jnecha11ical pr-Op¢rties. 

Concu1·ren1 \\'lth 0¢\\' rail devclopn1ents. ne\\' 
"heel materials ha\'e bee1l tested and commercially 
pro<lu<...-ed. Because of their i1np1·ovcd fracturc­
toughness characteristics. these ne\\• \vhcel materials 
show a higher r~islance to catastrophic brit1le 
fracture. 

INTRODUCTION 

Among lhe nu1ne1·ous components used in the railroad 
industty for high axle load operations. wheels and tails gjve 
rise to a nlaJor soutce of running expenditure. Indeed che 
u·hccl rail interaction is the 1nain technical faclor dctcrmin· 
ing design procedures and maintenance and repJaccment 
schedules for both \ehiclcs and track. 

The degradation of rails in lrack is due to ~a) \vear. tbJ 
fatigue and (c) plastic 00\\. 
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(a) Wear 

\Vear occurs primarily in the high rails of curves due to 
whcel ·rail nangc contact Fig. Ha) illustnllcS the cxlensh·e 
loss of 1naterial lhat can O<..-cur from the eau2e. cornc1· of raib 
subjected to 30 1onne axle loads. unit t~ain ... operation:-. and 
situated in a rela1ivcly shallov.· cur,•c of 873 1n radius (2 
degrees}. The effect of curve radius on raiJ wear is sho\1.:n in 
Fig. l(b). 

As mentioned in a previous report 1, the problcnl of rail 
\ 1lear ca11 be reduced by lhc adoption of various approaches 
including: rail lubric.tHion, th~ use of rail steels cxhibitin•' 
higher hardness levels and modifications 10 \vhcel and raIT 
profiles to improve the bogie tracking cha1·aclcri:ilics and 
therefore l'educe the occurrence and the n1ai:::.ni1ude of 
nanging. .._ 

{bl Fatigue 

Fatigue occ1..1~ in the fonn of tra11:-.\crse defects, shell~ 
and horizomal split heads (sec Fi£$. 2Ca). Cb) and (C). 
respectively•. ,\II of these defects, if not detected in ti n1e. can 
r~suh in rail failures and therefore derailments. 

{c) Plastic f low 

Plai)tic flow leads to mushroom in~ of lhc head of 10 .... 
rails in cur\eS (Fig J(a)) and. mol'c in1portantly. to cor· 
rugations on the ru11n1ng surface (Fig. 3(b)). Work pl'cviousl ~· 
n:p0rtc.d 2 -~ has shown that the corrugation proble1n can bC 
minimised by the developrnent and use of rail steels \Vhich 

Fig.1(a) Standard rail profiles in 2 degree (873 m radius) curve 
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