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MECHANICAL CHARACTERISTICS OF SINTERED HARD ALLOYS WITH CARBIDE LAYERS

ALEXANDER ZABAGHONSKY, ALEXEI DAUHIKH
Polotsk State University, Belarus

Cutting tools made of hard alloys allow to imprdbe processing of parts for their cutting spee@-%
times higher than that of the tools made of higkesbsteel (HSS). In addition to this, a solid cdebiool can
process hard materials that are difficult to proses not treatable at all by a HSS tool. The opiera! stability
of carbide inserts is greatly influenced by mechahproperties changing during the deposition oflxide
layers by CTP. This paper deals with the studyefrhechanical properties of hard alloys with casbldyers.

In the process of thermochemical treatment of stethdjrades of carbide it is a change of chemical
composition and structure of the surface layersyelsas the occurrence of internal stress, whiab & certain
influence on the mechanical and cutting propedidzard alloys.

Diffusion saturation surfaces of the insert of haltbys simultaneously by two or more elements
(multicomponent saturation) allow a much greatedification of the properties of the surface laymart that of
the one-component saturation.

Cementation process is conducted in alumothermatunds on separate embodiment, a preliminary
restoration of the mixture at a temperature of 8AA.00C using reagents classification "chemically puteV;'.

Before performing the processes carbide plate wgsedised, and then packed in a refractory vessiel wi
a saturating mixture. For sealing the containetttehduse boric anhydride was used. Maintaining desired
temperature in the furnace was realized automéatidaling the process of saturation.

The performance properties of the alloys with aehileposited layers are influenced by the streafjth
adhesion layer with the substrate material, thitwloif the diffusion layer to withstand static adginamic loads,
the absolute value and the nature of the residtedssdistribution in the layer [1].

The study found that there is an optimum thicknefsthe diffusion layers, equal to 3.10 microns, at
which mechanical properties of coated carbide medcth The sharp decrease in values for carbiderdaye
thicker than 10 microns says the deteriorationhefadhesive strength of the layers obtained wighbihse, the
accumulation of structural stress, the nature efphase, which leads to chipping layer.

Carbide cutting process is a subject to high weids (both static and dynamic). For this reasos, th
output of their failure often occurs as a resultrfichanical failure, which is why the mechanicaparties of
hard alloys largely determine their performanceratigristics.

The most common measure used in the evaluationewthanical properties of hard alloys is tensile
strength transverse bending (determined accordi®QST 20019-74).

The samples are used for testing ground cappiag &ix 5 x 35 mm carbide TT20K9 GOST 3882-74).
Tests were concentrated load applied at mid-spdheakoading rate of 1 mm/min. Tensile strengtimsxeerse
rupture was calculated by the formula:

0M32 W ! (1)
whereM is a maximum bending momemis a moment of resistance.

For specimens of rectangular cross section trassvegnding

usze T ) (2)
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whereF is a breaking load, N; | is a span (distance betwsupports), mmb, h are width and height of the
sample, respectively, mm.
The results of investigation of the saturation é¢tods and the type of carbide layers on the tensil
strength transverse bending carbide TT20K9 arengiveéable 1.

Table 1 — Tensile strength transverse bending darbi 20K9 with different carbide layers

Saturation mode, time 4 hour

Ne . t = 1000C t=1200C
olp thermochemical treatment 0/ L - 0r/Gorg L -

0,, MIla 00% f, % 0,, MIla 00% f, %
1 Original alloy (uncoated) 1611 - 17,2 1611 - 17,2
2 (TiOxNb,O5=3:1) 1329 82,5 3,5 1158 71,9 4.8
3 (TiOxCr,05=1:1) 1331 82,6 5,3 958 59,5 5,9
4 (TiOx:Cr,05=3:1) 1333 82,7 6,1 1086 67,4 8,2
5 (Cr03:Nb,0s=1:1) 1041 64,6 3,8 980 60,8 4.4
6 chromium-plating 1222 75,9 3,0 1124 69,8 6,9

In all cases, after saturation at 120Ghe greater decrease in strength of carbide dften saturation at
1000°C was detected. This is due to the growthhefdarbide layer, and as a consequence, incre#sing
thickness of the brittle — phase.

Plate with carbide deposited layers is charactkrizg considerable homogeneity properties, whickely
important when they are used as the material afittimg tool on automatic, CNC machines and skthimes.

The table shows that the tensile strength in trarsgvbending after thermochemical treatment isasdiu
to 20 %, which is consistent with the results df [£hich refers to a decrease in flexural strergtbys of VC
and TC for coating carbide titanium.
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RESTORATION OF SHAFTS OF AGRICULTURAL MACHINERY
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Technical progress in agriculture is continuoushnmected with the constant improvement of repair
production. Nomenclature of parts whose recoveryadsisable for most repair facilities is continulgus
expanding. An important condition is to achieve lgyaof new parts at low costs. These circumstances
necessitate the development and implementatidmeimepair manufacture resource saving technologies.

Limited public stocks of fuel and materials in Bels cannot provide adequate reproduction of vehicle
fleet forces and engineering along with its preagon, maintenance require the development of priboi,
which saves a lot of labor and materials. Overhequire, for example, seven thousand harvesterthd@d®and
tractor engines, 50 thousand vehicles, 150 thousaitd of process equipment. Repair is economidakgible.
About a quarter parts repair fund is not frayedvorn within acceptable limits and can be reusethéir cost of
2-3%, and about half of the parts can be used edt#oration at a cost of 15 — 30% of the priceef parts ,
respectively [1, 2]. Parts restoration retainsrgdaxnumber of materials, energy and labor.
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