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Abstrakt:

Inovativnimi metodami tepelného zpracovani (TZ) vysokopevnych oceli jako je QP proces lze dosiahnout velmi
priznivého poméru taZnosti a pevnosti. Materidl zpracovany touto technologii ma vysS§i obsah zbytkového
austenitu a dosahuje tak vyssi taZnosti. Popisovany experiment se zabyva tepelnym zpracovani oceli 42SiCr,
porovnava konvenéni metody TZ a QP proces z hlediska vlivu riznych kalicich medii na vlastnosti materialu.
V ramci experimentu bylo provedeno variantni TZ, metalografické analyzy, méfFeni tvrdosti, rentgenova
difrakéni fazova analyza pro zjiSténi obsahu zbytkového austenitu a zkouska tahem. U kalenych vzorkid byl
posuzovan vliv rychlosti ochlazovani na mikrostrukturu a realné vysledky byly porovniviny se simulaci
provedenou v programu Deform™ na zakladé zaznamii z termo¢lanki. P¥i konvenénim TZ projevoval material
malou citlivost na rychlosti ochlazovani. Oproti tomu QP procesem bylo p¥i vyssich teplotich zakaleni dosaZeno
vys$siho podilu austenitu ve struktuie a taznost az 15% pi¥i souc¢asné pevnosti 1800 MPa.

Abstract:

Innovative methods of heat treatment (HT) of high-strength steels such as QP process can achieve a very
favourable ratio of ductility and strength. Material processed by this technology has a higher retained austenite
content, and so a higher ductility. The described experiment deals with HT of 42SiCr steel, compares the
conventional methods of HT with QP process with respect to the influence of cooling media on the material
properties. As part of the experiment various HT, metallographic analysis, hardness measurement, X-ray
diffraction phase analysis (to determine residual austenite content) and tensile test were performed. For
hardened samples the effect of cooling rate on the microstructure was assessed and the real results were
compared with the simulations carried out in the FEM software Deform™ on the basis of the thermocouple
records. At the conventional HT the material showed little sensitivity to cooling rate. In contrast the QP process
at higher quenching temperatures resulted in a higher austenite content and a ductility of up to 15% at a
simultaneous strength of 1800 MPa.
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