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sie metode proszkowg (pack cementation) [4]. Celem badan byto okreslenie szybkosci utleniania
stopu przemystowego C-103 z warstwg aluminiowg. Ochronna warstwa aluminium zostata
wytworzona metoda proszkows,.

Introduction

The development of high strenght material from the beginning has been of interest to the
aerospace industry. A potential material for high temperature applications based alloys
are intermetallic phases, composite materials and niobium based alloys. In many cases, these
materials provide a unique combination of high gas corrosion resistance, high elastic modulus and
a low density in comparison to nickel superalloys. Due to the possible application as a result of
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Wyglad probki ze stopu C-103 z warstwa aluminium wytworzong metoda proszkowa wraz z odpadnieta zgorzelina,
po 2 godz. utleniania przy temperaturze 1100°C, w tlenie

high strength and melting points, corrosion resistance and a low specific mass, specific attention Samples appearance of C-103 alloy with aluminum coating produced by pack cementation method with scale fall off after
Is drawn aluminides of transition metals, especially a niobium aluminides [1,2]. 2 hours oxidation at a temperature of 1100°C in oxygen
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while the niobium aluminides may be used even at temperatures above 1200 °C[3]. i e e

Various phases of the Nb-Al, are particularly attractive for high temperature, like NbAl, phase, SR N g
because of the high melting point (1680°C) and low density (4.54 g / cm’) compared to the phase
Ni,Al (7.6 g/ cm3) [4]. NbAI, phase is applied to the blades in aircraft engines or stationary gas
turbines [5]. However, the use of NbAl, obstacle is small deformation ability, low strength and low
ductility at room temperature [6].

Wyqglad probek po utlenianiu w tlenie. a) Nb po nagrzaniu do 700°C, b) Nb z warstwg Si po nagrzaniu do 1100°C,

| c) stop C-103 po nagrzaniu do 700°C, d) stop C-103 z warstwg krzemkowg po nagrzaniu do 1100°C

. Wb Appearance of samples after oxidation with oxygen. a) Nb after heating to 700°C, b) Nb Si layer after heating to 1100°C,
c0 l .Lﬁ

c) C-103 alloy after heating to 700°C, d) Alloy C-103 with a layer of silicide when heated to 1100°C
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Parallel to the intermetallic studies are being conducted on niobium alloys such as Nb-1Zr, i {;;zf__ﬁrl Ssuiiiee BN b . bty =
PWC -11 and C-103, which are used in nuclear reactors and aerospace. Niobium alloys are most Morfologia oraz sktad Chengicznf)l/( zewnetrznej Wagstwy a/un?liniowij otrzymanej nge?OO(lg éﬁ/}l}taktow&gazowa na niobie. y
: : - - rzatkqg zaznaczono widoczne mikropekniecia w warstwie : | Sxcrellna
suitable as construction materials foruse inthe temperature range The morphology and chemical composition of the outer layer of aluminum obtained by pack cementation method on niobium. RN

900-1200 ° C. The main disadvantage of the application of niobium is low oxidation resistance Indicated by the arrow shown microcracks layer (SEM).
atmospheres that contain high oxygen partial pressure.

Even at low partial pressure of oxygen in atmosferze- order of a few ppm, alloys become brittle
[7], hence the need to apply the coating. Among the various techniques for preparing protective
layers for high temperature applications, the most commonly used method of powder (pack
cementation) [4]. The aim of the study was to determine the rate of oxidation of industrial alloy
C-103 with alayer of aluminum. The protective layer is made of aluminum powder method.
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Przekrdj poprzeczny zgorzeliny i warstwy krzemkowej po utlenianiu, a) Nb po utlenianiu w 700°C,

e— T B s o0k b) Nb z pokryciem ochronnym po utlenianiu w 1100°C, c¢) stop C-103 po utlenianiu w 700°C,
1400 | R R < o0 i 1V N < - coon 1 00k se T Rodum Rt d) stop C-103 z pokryciem ochronnym po utlenianiu w 1100°C.
gy Krzemki metali Materialy Morfologia oraz sktad chemiczny zewnetrznej warstwy aluminiowej otrzymanej metoda kontaktowo-gazowa na stopie C-103. Cross-section of scale and silicide coating after oxidized , a) Nb oxidized at 700°C,
O : ceramiczne Strzatkg zaznaczono widoczne mikropekniecia w warstwie (SEM). b) Nb of protective coating after oxidation _at 11 00.°C, c) C-1 03 al{oy after oxidation at 700°C,
o trudno topliwych The morphology and chemical composition of the outer layer of aluminum obtained by pack cementation method on the d) An alloy C-103, a protective coating after oxidation at 1100°C.
Iy L C-103 alloy. Indicated by the arrow shown microcracks layer (SEM).
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Arrows indicate the microcracks in the oxide layer (SEM).
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