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Development of Thermit Head Repair Welding Method

Kazuyuki UMENALI, Hajime ITOH, Yoshihiro TERASHITA
Railway Technical Research Institute, 2-8-38 Hikari-cho Kokubunji-shi, Tokyo

It needs a lot of operation time and enormous cost in the case of rail exchange due to rail damage, such as squat. Moreover,
it takes more cost when restressing of continuous welded rail follows rail exchange. In this study, we examined the application
of *Rail head repairing method with thermit welding”, that is already applied as a repairing method of damaged rails in UK
etc., to JIS 60kg rail. This paper reports the details of examination, and the performance of repaired part.
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(b) Shielded metal arc welding in overseas *
Fig.1 Conventional rail head repair welding
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(b) Fitting and positioning a mould
to rail on center of the excavation
b ="

Preheating burner

Moulds .,
<
(¢) Preheating

s Moulds . %
(d) Thermit reaction by single use crucible

SR Exeessnetal

(e) Removal of excess metal by the trimmer

Head side

(f) Weld appearance immediately after trimming

Fig.2 Welding procedure of THR
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Fig.3 Schematic illustration of welding process in pouring
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~Pouring side

Riser side!

Excavation
Weld metal
(a) The excavation length is 90mm
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(b) The excavation length is 75mm
Fig.4 Macrostructure of THR

b Crass section
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(b) Arrangement of outlet
Fig.6 Air-cooling device

(a) Setting of cooling device
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Fig.5 Hardness distribution at running surface of THR
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Fig.7 Hardness distribution at running surface of
THR after air-cooling
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Fig.8 Schematic illustration of trial moulds
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Fig.10 Macrostructure of THR with the hole drilled plug

Cross section
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Tablel Welding condition for THR

Excavation (mm) | Reaction time Trimming
Length | Depth (sec) start
1 92.0 24.5 25 6'50"

Preheating condition :
Preheating time : 90sec  Torch height : 140mm
Oxygen : 0.42MPa Propane : 0.12MPa
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Fig.11 Schematic illustration of
rolling contact fatigue testing
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Fig.12 Running surface after
rolling contact fatigue testing
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