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ABSTRACT As rail steel at a crossing area must undergo much higher loading than those at

regular railway, Mn-containing casting steel is normally used for its high load-carrying

capability and reduced wear rate. However, as these Mn-containing casting steel is tend to

have casting defects, manufacturing cost to produce defect—-free Mn-containing casting steel

becomes quite expensive. Therefore, in order to investigate the possibilities of replacing

expensive Mn-containing casting steel with a mild steel with a surface build-up using a

Mn-alloyed steel electrode.
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Table 1 Chemical composition of
Manganese steel

ek = C Si Mn P S
(%) | 099 0.47 1243 | 0.043 | 0.002

Table 2 Chemical composition of weld metal

using CH-90
e (& Si Mn
% 0.82 0.52 134

Table 3 Welding Conditions
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Table 4 Chemical composition of weld metal

309 Mo| 1% | 2% | 3% | 4% |¥3T%

C | 0.404 |10.536(0.603 |0.596| 0.61 | 0.99

Si| 0475 10181018 | 0.16 | 0.19 | 047

Mn| 0972 | 10 | 129 | 145 | 14.2 | 12.43

P | 0.0237 0.0297]0.0362 |0.0365[0.0405| 0.043

S 1 0.0127 |0.0207]0.0236 | 0.024 |0.0249| 0.002

Ni | 6.005 |2.616|1.346(0.351|0.281| -

Cr |13.516 |4.586 | 2.013 (0.629 | 0.359 | -

Mo | 0942 | 0438|0304 02 [0.187| -

Cu | 0.045 [ 0.052 | 0.054 | 0.04

Nb| 0.016 | 0.014 | 0.016 | 0.008 | 0.016 | -

Co | 0.049 [0.071 | 0.09 | 0.056] 0.098 [ -
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Chemical composition
Fig. 1 Chemical composition of Mn, C, Ni, Cr
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Fig. 2 Result of hardness test

(Multi-pass layer vs. Manganese)
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Fig. 3 Microstructure of weld metal
(309Mo First layer)
a) 350C, b) 400C, c) 450T, d) 500C

Fig. 4 Micro-structure of weld metal(CH-90)
and Manganese steel (a) Manganese steel (b)
1 layers (c) 2 layers (d) 3 layers (e) 4 layers

Table. 5 EDS measurement of 3 layers
and 4 layers

3 layers' I 4 layers
Element ——
SiK 0.75 0.43
CrK 0.82 0.26
MnK 13.49 14.6
FeK 84.94 83.38
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Fig. 5 SEM photographic of 3 layers
and 4 layers (a) 3 layers (b) 4 layers
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