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-

-

w pracowniach protetyczno-stomatologicznych do wytwa-

rzania implantów protetycznych, protez szkieletowych czy 

odbudów metalowych pod ceramiczne korony [4,5].

-

 

-

C6  

-

ki M7C  

6 -

dzo podatne na umocnienie, dlatego do odlewania stosuje 

chemiczny tych stopów obejmuje dodatkowo wolfram. 

przeznaczone do wykonywania konstrukcji szkieletowych, 

Podstawowym problemem podczas ich stosowania 

przygotowane komercyjne stopy, w których producent za-

-

-

rowanych przez producenta [11,12].

-

oraz mechanicznych komercyjnych stopów Co-Cr po od-

lewaniu w wykorzystaniem techniki traconego wosku oraz 

zaprojektowanego cyklu technologicznego w warunkach 

na bazie kobaltu z grupy Co-Cr po procesie odlewnia tech-

-

related with the chemical composition and structure, the lat-

ter one being in turn dependent on the type of technology 

and manufacturing conditions [4].

In terms of their application, foundry alloys from the Co-Cr 

includes the materials that are used in orthopedics, while 

the second group consists of alloys used in prosthetic-dental 

laboratories for the production of prosthetic implants, frame 

prostheses or metal restorations in ceramic crowns [4,5].

Alloys from the Co-Cr-Mo system are casting Vitalium-

-

tent of chromium and molybdenum in Vitalium alloys is se-

-

ments to these alloys in the presence of carbon results in the 

formation of M C6  

alloys may also contain the primary M7C  carbides, while 

6C carbides are additionally formed. Co-Cr-Mo alloys 

are usually the technology of choice [2,6].

-

composition of these alloys is additionally enriched with 

generated in the manufacturing process, which helps to 

create a stable bond with the ceramic material and makes 

these alloys suitable for direct application of ceramic or 

acrylic coatings. Co-Cr-Mo-W alloys are used to make 

commercial alloys, in the case of which the manufacturer 

-

ties, must be further processed, i.e. remelted, which will 

cause a complete change in their structure and thus also 

-

erational problems, since the situation is possible in which 

a commercial alloy, due to the adopted method of remelting 

declared by the producer [11,12].

A separate issue is the research methodology applied to 

Co-Cr alloys, which often does not take into account some 

study an attempt has been made to determine the selected 

mechanical and tribological properties of commercial Co-

production cycle and operating under the conditions of 

mechanical properties of four cobalt-based alloys from the 
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osnowie kobaltu stosowane do wykonywania protez szkie-

letowych, prac kombinowanych, implantów oraz podbudowy 

-

-

-

 

 
o -

miczne podczas nagrzewania. Pierwszy, przy temperaturze 
o

oC i takim samym 

oC. 

 

-

 

prowadzono w losowo wybranych miejscach odlewu,  

-

-

przy wykorzystaniu skaningowej mikroskopii elektronowej  

-

struktury badanych stopów Co-Cr-Mo i Co-Cr-Mo-W próbki 

-

sobie procesów: szlifowania mechanicznego na papierach 

-

nicznego.

alloys used to make prostheses, combined work, implants 

-

 

 

based on phosphates. After pouring, the rings were placed 

in a pressure chamber and subjected to the effect of a pres-

was bonded, thus formed crucibles were inserted into the 

 

-

 

 

was used. After casting, specimens were taken out from 

-

the preparation of specimens was mechanical de-gating.

Hardness was measured by the Vickers method, using 

 

-

ments were taken on each of the specimens.

-

15 5 mm dimensions were subjected to mechanical 

treatment, which consisted in the repeated process of 

and polishing.

Pierwiastki
 

Nazwa handlowa

Colado CC Heraenium P

Co

Cr 25.5

Mo 5.5

1.2 1.6 -

W -

- - -

Mn - - -



10 W celu ujawnienia mikrostruktury badanych materia-

 

 

-
-1. 

 

-

2 4 ,  

NaHCo , Na2 4 ,  

-

-

czeniu na 1 dm

-

 
o

-

-

 

w postaci typowych obrazów mikrostruktury wybranych 

-

-

-

 

M C6,  

-

stopów komercyjnych. Na podstawie otrzymanych wyników 

odlaniu oraz odchylenie standardowe. Podsumowanie wy-

-

C6

metallographic sections were subjected to chemical etch-

 + 

 

 
-1.

in dental applications, an attempt has been made in the 

studies to create the test conditions resembling the natural 

2 4 

, NaHCo , Na2 4 

 

was calculated in terms of 1 dm  of water. In tests conducted 

on the Co-Cr-Mo and Co-Cr-Mo-W alloys, the abrasion 

After each cycle, samples were washed in an ultrasonic 

were subjected to a drying process in the stream of air at 

before continuation of the studies, it was necessary to de-

-

 

At the same time, only minor structural differences were 

and chromium in the core dendritic structure. Based on 

carbide precipitates that occur in alloys of this type are the 

M C6 carbide phases, arranged at the grain boundaries 

responsible for hardening of the material.

-

measurements were taken at randomly selected places on 

the degree of hardness in selected cast alloys compared 

with commercial stock. Based on the obtained results of 

 hardness was reported for the Wironit , 

alloy, while the lowest Colado CC. 

of chromium, molybdenum or tungsten in cobalt is strength-

ened by the dispersed precipitates of hard carbides (M C6), 

while the shape, dispersion and distribution of these carbides 

largely determine the alloy hardness [4].
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-

-

It should be emphasized that in each case the materi-

also mentions the fact that high hardness of the alloy pro-

Colado CC Heraenium P

412.4

s(
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-

-

-

 

-

 

-

-

-

 

Analysis of the results indicates that in the case of the 

-

 

 

a dendritic character and with carbide precipitates present 

length directly result from differences in the hardness of 

 

a) b)

c) d)
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-

-

-

-

dalszych stopów proces wycierania osnowy jest znacznie 

structural components and their location forced a uniform 

of dendrite arms to an appropriate height, it caused their 

chipping and shear.

It seems, that depending on the chemical composition 

of the dendrites and carbides content in the interdendritic 

lasts about 6-12 h.
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-

-

wykrawanie i w niektórych przypadkach przemieszczanie 

-

-

krorysowanie, natomiast dla stopu Hearanium P dodatkowo 

-

-

 

-

 

-

-

-

-

komercyjnych.

-

Analysing the course of wear in Co-Cr alloys during 

Miller test it was stated that the primary abrasion mecha-

scratches on the surface due to the interaction of powder 

particles with the alloy surface, resulting in partial cutting 

 

mechanism is microscratching, but some effects related 

 

the differences between these two alloys being within the 

range of measurement errors. In other tested alloys, the 

 

It should be noted that for all the three tested alloys, with 

the surface morphology and weight losses after abrasion 

can result from the possible occurrence of intermetallic 

phases [17] with hardness higher than the hardness of car-

content of alloying elements included in the composition of 

arising intermetallic phases and also of the carbides, which 

In particular, it is necessary to determine what impact 

impact of carbide precipitates on the process of abrasion.

Based on the studies conducted it was found that:

1. All alloys tested were characterised by the hardness 

-

mercial alloys.

during the abrasion test was microscratching. In the case of 

share in the wear process had also the abrasion mechanism 

in the form of microfurrowing.
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and corrosion resistance characteristics of Co-Cr-Mo alloys desig-

(in Polish). 

-

-

ting on the useful properties CoCrMoW alloy. Maintenance and 

-

 

Microstructural characterization of as-cast biocompatible Co-Cr-Mo 

 

-

heating on the mechanical properties of as-cast Co-Cr-Mo-C alloys. 

-

-

  

Properties and tribological wear of materials used in dental pros-

-

-

was different in these two alloys. In the case of the former 

with the mechanism of abrasion and structure of the material. 

-

changes in weight losses were practically of the same char-


