
liil
5. i<hoo}aba£<l“islrli‘. .'»\.i\./ls P‘ei1';1ol3t.r1.tsl<;i? 1 ii/iuii:';:r‘.Z. :¥').':"li"lli“i'73

i -ll _—ij
l

Aluminotherrnic rail iii/elding is an in-tracl< process which continuously iiiields rail tracks on site, This
Weld has high rate of failure due to its cast structure and operator dependency which results in

its variable quality. One oi‘ these failure modes is straight break (figure i al which initiates at the
edge of the Weld collar in the lower head and upper toot sections ll ]. The existence oi‘ residual
stresses in this vveld is one oi‘ the main factors which aflects the formation and propagation ofthese
cracks. The magnitude ofthese stresses depends on the Welding parameters such as preheating
temperature, gap size, etc. Hence, it is desirable to determine the correlation between the residual
stresses and vi/elding parameters in order to decrease the residual stresses and increase the lite
span and fatigue life ofthese welds. In this paper. the result obtained from neutron diffraction
measurements of the head and the ioot oi the weld in the critical regions for 2 samples with
different preheating temperatures is presented. These measurements are conducted using strain
scanner Kovvari (Figure l bl at Al\lSTO. The microstructure and hardness oithe welds in these areas
are examined as vi/ell to determine the correlation betvveen the residual stresses, microstructure,
and hardness. Besides, the casting process has been modeled numerically using PEA, and the
numerical and experimental results have been compared.

. =1: ":i;,1~‘"" M". '*—.‘?"" " sfgw"

. Fpctwmvg .

Figurel:Aluminothermicrailvi/eld ~ ,_ ‘

(a)straightbreal<\/viththecracl< $5 F5” %§—~qi

initiated at the toot of the rail and 5: .

the i‘oot's transverse measurements
on the l<ovi/ari strain scanner
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