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1 Introduction 

The lifetime of hot-work tools is often limited by the development of thermal fatigue cracks, 
which occur as a consequence of alternating temperatures connected with thermal stresses 
[ I ,  21. It is well known, that in the case of mechanically loaded components, strength or lifetime 
can be enhanced by appropriate mechanical surface treatments. This is mostly attributed to near 
surface residilal stress distributions and strain hardening effects [3 - 51. Although in the case of 
combined thermo-mechanical loading, near surface microstructures are expected to be less sta- 
ble compared to isothermal conditions at moderate temperatures, the question arises, whether 
such beneficial effects can also be realized in the case of thermal fatigue. In what follows, cha- 
racteristic results of such investigations are presented. 

2 Material Investigated and Experimental Details 

The specimens used in the present investigation have been machined from a forged ingot, with 
the chemical composition (wt-%) 0.37 C, 1.2 Si, 0.23 Mn, 4.96 Cr, 1.25 Mo, 0.45 V, 0.003 P, 
0.002 S, Fe bal. (AISI HI 1 ,  german grade X38CrMoV5-1). The steel was heat treated (austeni- 
tisated for 20 min at 101 5 "C, quenched in oil, two times tempered for 2 h at 625 "C) to achieve 
a hardness of 43 HRC. In Figure 1 the quasi-homogeneous microstructure of the tempered mar- 
tensite, with some fine carbides, is shown. Tensile properties at room temperature were: 
RpO,Z = 11.53 MPa, UTS = 1384 MPa. From heat treated blanks cylindrical specimens with a 
diameter of 7 rnm and a gauge length of 10 mm were machined. To achieve identical starting 

Figure 1: Optical micrograph of the annealed hot-work tool steel AISI H11 
















