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ABSTRACT

The subject of this study was the influence of local deformation on carbide particles size, shape and
distribution in bars of diameter ranging from <1) 150 mm to ml) 40 mm made of S 6-5-2 ESR and
SC 0-5-1-2Nb high-speed steels.
The "local deformations distribution on the transverse cross-sections of the bars forged in radial-forging
machine was calculated by means of the finite-elements method (thermo-mechanical modelling).
Carbide particles size, shape and distribution were evaluated with an image analyser MORPHO-
PERICOLOR.
The empirical equations showing the effect of local deformation on stereological and morphological
parameters of carbide particles were determined. The "structural maps" show-ing the variation of
microstructure on the transverse cross-section of the bars were plotted.
The final result of this work is a programme for selection of forging parameters (local deformation
distribution) with respect to the initial values of carbide particles stereological parameters as well as
to the assumed microstructure variation on transverse cross-section of the final product.
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INTRODUCTION

Hot reduction is a stage in multistage processing of high-speed steels controlling the carbide particles
macro- and microsegregation, i.e. the microstructural features significantly affecting the technological
and mechanical properties of the steel as well as the tool life time. In the modern radial-forging
process the stock round bar is forged between the dies which compress the material from four sides.
Total plastic deformation of the bars is a result of small portional reductions applied in a large number
of subsequent strokes. Each cycle of radial-forging process consists ofa stroke which is followed by
a feeding movement of a bar. The variables in the process are: forging scheme, initial and final
temperature of forging, feeding rate of the bar, deformation under single impact, deformation in roll--
pass as well as the total reduction. They influence the following criteria ofthe bars quality evaluation:
dimensional deviations, circularity, surface roughness, internal voids as well as the microstructure
refinement and inhomogeneity.
An extensive review of works dealing with a radial-forging is given by Grosman (1980). In this thesis
and in the work (Grosman, 1986) the quantitative relationships between the local deformation,
determined by "compound bar" method, and carbide particles size and segregation are shown. Over












