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Abstract. The effect of tempering temperature on mechanical properties of an E911+3%Co
creep resistant steel was investigated. The mechanical tensile tests were carried out at
temperatures from 298 to 1073 K and at strain rates varying from 2.1 x 10° s™ to 2.1 x 107's™".
The Portevin-Le Chatelier (PLC) effect was found in the temperature range of 473 to 623 K.
Various attributes of dynamic strain aging (DSA) like serrated flow with an acoustic emission
were observed. With increasing temperature the ultimate tensile strength (UTS) and the yield
strength (YS) increased while the ductility decreased. The dependences of the critical plastic
strain on strain rate and temperature exhibited “inverse” behavior that was associated with
concentrated solid solution in the DSA regime.

1. Introduction

The martensitic steels containing 9-12%Cr are of great interest as components for advanced high
efficiency power plants [1, 2]. The beneficial combination of mechanical properties of these steels is
achieved by a complex alloying to provide both solution and precipitation strengthening. The latter is
resulted from homogeneous distribution of stable second-phase nanoscale dispersoids.

Dynamic strain aging (DSA) was shown in martensitic/ferritic steels due to the interaction of
interstitial atoms such as C and N with mobile dislocations during plastic deformation under specific
conditions of temperature and stain rate. The DSA results in serrated stress-strain curves, promotes a
work hardening, which increases an ultimate tensile strength, and reduces a ductility [3, 4].
Conceming applications, the strengthening effect of DSA can be used to improve mechanical
properties such as strength, fatigue and creep resistance [5]. On the other hand, the DSA resulted in
several detrimental consequences, i.e. decreased ductility and toughness, and increased the fracture
appearance transition temperature. The aim of the present work is to examine the influence of
tempering temperature on the temperature range of the PLC effect and its influence on mechanical
properties of an E911+3%Co creep resistant steel.

2. Experimental procedure
The chemical composition of investigated E911+3%Co creep resistant steel was (C:0.13, Cr:8.6,
Co:32, W:1.2, M0:0.9, V:0.2, Cu:0.1, Nb:0.07, Si:0.06, Ni 0.05, N:0.04, Mn:0.02, B:0.005, all in












