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Vliv rychlosti ochlazovani na podil zbytkového austenitu u
zapustkovych vykovkii z vysokopevnych oceli legovanych Mn a Si
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Abstrakt:

V soucasné dobé se hledaji cesty jak zvySit mechanické vlastnosti oceli pii zachovani dobré pevnosti a taznosti.
Vedle vhodné legovaci strategie je dal§Si moZnosti zachovani urcitého mnoZstvi zbytkového austenitu v
martenzitické matrici, které vede ke zlepSeni houZevnatosti materidlu. Jako experimentalni ocel byla zvolena
ocel s obsahem Mn 2,5%, kiemiku 2,09% a chromu 1,34% s podily Ni a Mo. Z této oceli byl vykovan realny
zapustkovy vykovek. Vykovek byl na povrchu a uvniti opatien termoclanky a tepelné zpracovan Q-P procesem.
Q-P proces je charakteristicky rychlym zachlazenim z teploty ohievu na teplotu zakaleni, ktera leZi mezi
teplotami M; a M a naslednym ohi‘evem a vydrZi na teploté pierozdéleni, kdy dochazi ke stabilizaci zbytkového
austenitu. Jako kalici médium byla pouZita horka voda a pec. Z tidaji naméfenych pomoci termoclanka byly
sestaveny modely tepelného zpracovani a tyto modely byly odzkouSeny na termomechanickém simulatoru.
Nasledné byla provedena metalograficka analyza a byl posouzen vliv rychlosti ochlazovani na mechanické
vlastnosti a podil zbytkového austenitu. Bylo dosaZeno meze pevnosti kolem 2100 MPa p¥i taZnosti 15% a 17%
zbytkového austenitu. Nasledné byl porovnan model s realnym vykovkem z hlediska struktury i mechanickych
vlastnosti a bylo posouzeno, zda lze vyuZit materidlové technologické modelovani pro optimalizaci tepelného
zpracovani vykovki v laboratornich podminkach.

Abstract:

Various ways are sought today to increase mechanical properties of steels while maintaining their good strength
and ductility. Besides effective alloying strategies, one method involves preserving a certain amount of retained
austenite in a martensitic matrix. The steel which was chosen as an experimental material for this investigation
contained 2.5% manganese, 2.09% silicon and 1.34% chromium, with additions of nickel and molybdenum. An
actual closed-die forged part was made of this steel. This forged part was fitted with thermocouples attached to
its surface and placed in its interior and then treated using the Q&P process. Q&P process is characterized by
rapid cooling from a soaking temperature to a quenching temperature, which is between the Ms and the Mf, and
subsequent reheating to and holding at a partitioning temperature where retained austenite becomes stable. The
guenchant was hot water. Cooling took place in a furnace. Heat treatment profiles were constructed from the
thermocouple data and the process was then replicated in a thermomechanical simulator. The specimens
obtained in this manner were examined using metallographic techniques. The effects of cooling rate on
mechanical properties and the amount of retained austenite were assessed. The resultant ultimate strength was
around 2100 MPa. Elongation and the amount of retained austenite were 15% and 17%, respectively.
Microstructures and mechanical properties of the specimens were then compared to the real-world forged part
in order to establish whether physical simulation could be employed for laboratory-based optimization of heat
treatment of forgings.Kliova slova: zapustkové vykovky, Q-P proces, zbytkovy austenit, termomechanicky
simulator.
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