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The Breaking Test of a Cylindrical Vessel

By Masuichi Yasuda, Kazuo Kuwae
Kasado Works, Hitachi, Ltd.

Abstract

Before carrying out breaking test of ‘the all welded locomotive boiler in the
same size as C5H9 type locomotive boiler of J.N.R. a cylindrical vessel was exper-
imentary broken by pressure-water as a preliminary test, the theoretical values
of strains and stresses being compared with the actual results while the examin-
ation was made on the measuring process as well as the obserbation of conditions
of the breaking.

The cylindrical vessel tested was of 560 mm in diameter and 6 mm in thickness,
and was broken near the center of the longitudinal welded joint of the barrel at
the inner pressure of 112 kg/cm?.

Despite the fact that the welding was not very satisfactory the strength of the
welded part more than that of the structural material, and the breaking occur-
red after the noticeable deformation of the vessel, indicating the danger of sudden
breakage is not liable to occur. Although the strength of the end plate reached
the yield point at first the breakage occured in the cylindrical part.

Therefore, it was found that the strength of the longitudinal welded joint was
most important.

The strains and stresses within the elastic limit measured by the strain-meters
and dial-gauges, were just tne same as those expected from the theoretical calcul-
ation which so resulted in the confirmation of reliability of the measurement and

the collection of the useful data for the breaking test of the all welded locomot-
ive boiler.
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Fig. 1 Dimention of Cylindrical Vessel

and Measuring Apparatus Attached.
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Fig. 3 (a) Stress at the Middle of a Barrel.
(c) Stress at the End of Barrel.
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Fig. 7 The Broken State of the Cylindrical Vessel
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Fig- 8 The Longitudinal Welded Joint.
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Table 1 Chemical Components and Mechanical Properties of Base Metal.
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(c) Dimension of Cylindrical Vessel.

(d) Dimension of Cylindrical Vessel.
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