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Lucrarea a fost structuratd si sistematizatd pe cele doua directii de baza ale cercetdrii: simularea matematica,
experiment de laborator si punerea in practica a unei tehnologii de aliere superficiala a pieselor turnate. Lucrarea
prezentatd are drept scop cercetarea privind marirea rezistentei la uzura a pieselor turnate folosind metoda de aliere
superficiala.

Se studiaza pe cale teoretica, folosind metoda de simulare matematica, procesele fizico-chimice de difuzie ce au loc
la interfata pastd — aliaj lichid sau strat din pulberi — aliaj lichid, Tn timpul alierii superficiale a pieselor turnate.
Procesele fizico-chimice ce au loc in timpul alierii se bazeaza pe transferul de masa numit "termofiltrare" si are ca
mecanism difuzia unor elemente de aliere din pastd (strat din pulbere) in aliajul lichid pe o anumita distanta.
Elementele de aliere la care s-a simulat procesul de difuzie au fost Cr, respectiv Mn, elemente puternic carburigene,
cu coeficient de difuzie mare, lucru care asigurd o crestere a concentratiei de element de aliere pe adancimea
stratului.

Se prezinta rezultatele experimentale obtinute in laborator privind realizarea unui liant pe baza de silicat de sodiu
aditivat, liant ce intra in compozitia pastelor de aliere utilizate, in faza de laborator, la alierea superficiald a probelor
in trepte, cat si In etapa de experimentari semi-industriale, la obtinerea prin aliere superficiala a tachetilor sculelor de
burat

Se prezinta rezultatele experimentale obtinute in laborator privind alierea supeficiald a probelor in trepte cu FeCr,
FeMn , FeV si FeMo. Scopul de baza al cercetarii de laborator este acela ca pe baza datelor din literatura de
specialitate si a rezultatelor experimentale obtinute in urma alierii superficiale a pieselor turnate, folosind vopsele
sau paste de aliere, sa se determine: adancimea stratului aliat superficial, duritatea in stratul nealiat, respectiv in
stratul aliat, analiza microstructurii probelor turnate aliate superficial in trei zone si anume: zona nealiatd din
interiorul piesei, zona de trecere de la stratul aliat la cel nealiat, zona aliata, stabilirea corelatiei Intre adancimea
stratului aliat, grosimea peretelui piesei, grosimea stratului de vopsea si temperatura de turnare a otelului.

Se prezintd rezultatele obtinute la executarea ciocanelor de burat prin metoda de aliere superficiala. Mai precis
partea activa ( tachetul ) a ciocanelor de burat a fost realizata prin turnare si aliere superficiala cu carbura de
wolfram (WC). Pe toatd perioada utilizarii sculelor de burat, tachetul este zona activa cea mai intens supusa la
solicitari mecanice ca: uzurd abraziva, socuri, vibratii etc. Dupa cum se cunoaste burajul reprezinta o operatie
importanta in procesul de constructie si de intretinere a céilor ferate, respectiv reprezinta operatia de compactare a
pietrisului terasamentului caii ferate.

The present paper is structured and organized on two main research directions: the mathematical simulation and the
laboratory experimentation and conception of a technology for the surface alloying of castings. Its purpose is to
come up with a way of increasing resistance to abrasive wear of castings made by surface alloying.

We proceeded to a theoretical study, by mathematical simulation, of the physical and chemical processes of
diffusion that occur at the interface paste — liquid alloy or powders coating — liquid alloy, during the surface alloying
casting. The physical and chemical processes that occur during alloying are based on a mass transfer process called
“thermofiltration”, which means the diffusion of alloying elements of paste (layer of powder) in the liquid alloy on a
certain distance. The alloying elements used for the simulation of the diffusion process were Cr and Mn, strongly
carburigene elements with high diffusion quotients, which ensure an increase in the concentration of the alloying
element in the layer’s depth.

We also present in our paper the experimental laboratory results on obtaining a sodium-silicate-based foundry binder
which is part of the composition of pastes used, in the laboratory phase, to the surface alloying of samples, as well as
in the semi-industrial phase, to obtain tamping picks’ pegs through surface alloying.

Experimental laboratory results concerning the surface alloying of samples FeCr, FeMn, FeV, and FeMo are also
presented in the paper. The main purpose of the laboratory research is to find out - based on the available data and
laboratory experiments of surface alloying of steel castings using paint or paste - the alloy surface layer depth, the
hardness of the alloyed and unalloyed layers, to analyze cast alloy samples microstructure in three points, namely
the unalloyed area inside the casting, the transition area from alloyed to unalloyed and the alloyed area and to
determine the relation between the depth of the alloyed layer the thickness of the casting, the thickness of the paint
layer and the temperature of the steel casting.

We finally present the results of producing tamping picks using the surface alloying method. Specifically, the active
part of the tamping machine, the peg, was made by casting and surface alloying with tungsten carbide (WC). During
the use of the tamping tools the peg is the active part the most subjected to physical strain such as: abrasive wear,
impacts, vibrations, etc. Tamping is the process of compacting the ballast on the railway bed, which is an important
part of building and maintaining railways.



