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INFLUENCE OF CONSTANT AND MONOTONIC LOADINGS
ON SUBSEQUENT BIAXIAL BEHAVIOUR OF 15 HM BOILER STEEL

Z.L. KOWALEWSKI (WARSZAWA)

Experimental analysis is presented of the plastic properties of 15 HM boiler steel in the
as-received state and of the same material subjected to various types of predeformation.
The analysis was made by studying the positions in the stress space and typical dimensions
of the yield surfaces. The initial yield surface has been determined using the technique
of sequential probes of the single specimen and this surface was used as the starting
point for comparative studies of yield surfaces of the prestrained material. The material
predeformations were induced either by a creep process or by monotonic loading, both at
ambient temperature. After predeformation, yield surfaces were determined by the same
method as that for the non-prestrained material. The anisotropic yield condition was
used to create a least squares fit of the experimental results. Prior cold work induced the
weakening effect of the steel in the considered plastic strain range. The material tested
after prestraining, independently of the predeformation type, exhibited the Bauschinger
effect. ;

1. INTRODUCTION

The effect of plastic prestrain induced in metals during either manufac-
turing processes of semi-finished elements or during exploitation of structural
components is a problem being intensively studied by a number of research
centers [1—-39). Direct reason of such great interest in this problem results
from different responses of various materials subjected to the same type of
predeformation. For some materials plastic prestraining can cause a hard-
ening effect (2, 4, 7, 914, 19, 21 - 23], for the others, however, a weakening
effect can be observed [3, 20, 38, 39]. It has been also shown that in cer-
tain cases, cold work has no influence on subsequent material behaviour [6].
Generally, all investigations concerning the influence of predeformation on
the basic material parameters can be classified into the following categories:

A. Investigations with predeformation induced due to monotonic loading
of a testpiece, e.g. [11, 13, 20, 24].

B. Investigations with predeformation induced due to cyclic loading of
a testpiece, e.g. [15-18, 20, 21].

C. Investigations with predeformation induced due to creep process of
a testpiece tested at room or elevated temperatures, e.g. [11, 26 - 29].






