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Automatic Submerged Arc Welding for Steel Car Construction

By Otojiro Suzuki, Toshio Kobayashi and Takeshi Ishimaru
Kasado Works, Hitachi, Ltd.

Abstract

The automatic submerged arc welding method known as ‘‘Unionmelt method’ has
recently been in increasingly wider use for automatizing the welding procedure for a
larger efficiency of the work. In Kasado Works, Hitachi, Ltd., researches have been
carried out both in theoretical and practical fields for the purpose of employing this
type of welding method in wide scale in the construction of rolling-stock.

As to the sulpher crack which constitutes one serious problem in the welding
of thick steel plate, Toshio Kobayashi, who joins also the writers of the present
article, had published his study'”’. In this article the writers deal with the headed
subject in relation to the welding of thin plates and its practical application to the
construction of passenger cars, electric motor coaches and wagons.

In the experiment, Type SW-111 automatic welding machine of Osaka Hen-
At first the

machine appeared not so effective and in the welding of 1.6~2.3 mm plates such a

atsuki K.K., designed for the welding of the thin plates, was used.

high speed welding as considered a standard rate in the U.S.A. seemed beyond its
capability. However, replacing A.C. with D.C. for welding source and with the aid
of completed welding attachment, the welding speed could be increased to about
300 cm /min.

The completion of this welding attachment on the writers’ original design thus
has made possible the extensive adoption of the automatic welding by this machine

in the efficient welding of car bodies.
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Fig.1. Current and Voltage Character of
Automatic Submerged Arc Welding

Machine
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Fig.2. Current and Voltage Character of

Automatic Submerged Arc Welding
Machine
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Table 1. Probable Conditions of Welding
Apparatus
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Table 2. Chemical Compcsition of the
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Fig.3. Copper Backing of Welding
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Fig.4. Sizes of Mechanical Test-pieces
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Table 3. Welding Condition and its Welding
Results

(No. 1 2.3mm thickness Plate)
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Table 4. Welding Condition and its Welding

Results
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Table 5. Suitable Welding Conditions
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Table 6. Standard Welding Conditions of

Linde Co.
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Fig.5. Comparison of Linde’s Standard Weld-
ing Conditions with Our Experimental
Results
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Fig.12. Full Sight of Steel Plate Welding
Shop
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Fig.13. Automatic Welding Apparatus in
Running
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Fig.14. Sight of Welding of Passenger Car
Body Steel Plates by the Automatic
Welding Apparatus
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Table 7. Car Bodies to which the Automatic
Welding was Applied
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