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METALURGICKO - STRUKTURNI SOUVISLOSTI PRI ZVYSOVANI
TRVANLIVOSTI MATERIALU PRO PRACI ZA TEPLA

METALLURGICAL - STRUCTURAL CONNECTIONS WHILE INCREASING
THE DURABILITY OF THE MATERIAL FOR HEAT WORK

L. CAMEK', L. JELEN?

Abstrakt: Ptisp&vek je zaméfen na vyzkum metalurgicko — strukturnich souvislosti pti zvy¥ovéni
trvanlivosti materidlu pro praci za tepla modifikaci jakosti oceli typu X38CrMoV5-1 (CSN 41 9552)
vyréb&nych na elektrické indukeni peci. Jeden ze zplsobl moznosti zvy3eni odolnosti proti otéru
zékladni kovové matrice jsou kombinace obsahu prvki zvy3ujicich odolnost proti abrazivnimu
plsobeni tekouciho kovu. Jedné se nésledné o zvy3ovani tvrdosti upravou tepelného zpracovani
k maximélnim hodnotdm. Né&vrh modifikaci oceli typu X38CrMoVS5-1 vychédzi ze zékladniho
chemického sloZzeni tpravou ptedevdim obsahu uhliku, molybdenu a wolframu.

Abstract: The paper deals with the research of metallurgical-structural connections while increasing
the durability of the material for heat work by modifying steel grade of X38CrMoV5-1 (CSN 41
9552) type produced in an electrical induction furnace. One possible way of increasing abrasion
resistance of the basic metal matrix is different combinations of the content of elements which
increase resistance to abrasive action of molten metal. Subsequently, hardness is increased by
adjusting heat treatment to maximum values. The proposed modifications of steels of X38CrMoV5-1

(CSN 41 9552) type are based on the chemical composition by adjusting the carbon, molybdenum
and tungsten content.

1. INTRODUCTION

Focus on hot forging die stroke number increasing is one of methods of the production cost
reduction in die forges. With the increase of size and shape complexity of forging production series,
it is advisable to apply more costly tools with the possibility of a higher number of forged pieces than
it is usual with ordinary tool steels of X38CrMoV5-1 type (CSN 41 9552). Total costs connected
with tool replacement and a production line shut-down are critical and prohibitively high then. That is
the reason why to search for a solution which would ensure reducing specific costs for manufacture
of forging dies that are mainly subject to cyclic impact of high temperature strain during processing.
On a tool’s surface, the temperature may reach up to 400°C and, furthermore, mechanical stress in
form of high specific pressure occurs here. Among the most important forging die material properties
there are higher temperature hardness and strength, toughness and resistance to tempering,
mechanical and thermal fatigue. Regarding steel chemical composition for thermal resistance, Mo or
Ni additives are applied, and also particularly carbide-forming elements, for example chromium,
vanadium and wolfram which subsequently increase especially hardness and hardenability. In these
steels, those carbide-forming elements content is usually lower than in steels for cold working due to
prevention of undesirable decrease of toughness.

What is the most significant is the practical knowledge that tool steels mechanical properties show
really substantial differences with regard to insignificant difference of chemical composition. In
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