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The lathe knives reinforced with removable carbide plates are used on a large scale to the construction of tools for the cutting of the steel, leading to the continuous increase of the technical economic parameters. The mechanic clamping of the sintered plates of metallic carbides allows a more rational exploitation of lathe knives. The clamping systems are very varied and present high cutting safety. In contrast with the clamping sticking, in the mechanic fastening, the sense of action of the cutting forces during the processing.
A safe fastening that corresponds to the plates imposes a high precision of the clamping elements and of the fastening dwellings. The deviations in what concerns the form, the dimension, the roughness must be as small as possible and must fit the proper tolerance fields.

Complex and efficient proceedings lead to carbides of high quality (the solid solution of wolfram carbide in titan carbide or complex carbides of the type Ti-W).

We can obtain hard alloys from a single carbide (WC) with binder of cobalt (WC-Co), or with 2-4 or more carbide powders mixed together (WC-TiC-TaC-Co).

Thus, different carbide powders homogenize in the mixture in mills with the binder and the pressing lubricant in certain percentages obtaining different mixtures of CMS known as: Widia, Pobedit, Kennmetal, poured carbide Ramet, Sergonit, Titanit, Stelit etc.
The plates made of metallic carbides are obtained through the direct and indirect pressing of these powders in moulds at pressure of 8*103 – 8*104 daN/cm2, depending on the geometry and the dimensions of the plate, after which a double sintering takes place, a sintering that consists of a presintering at 900-1100o C in the hydrogen atmosphere, carbon oxide etc , its purpose is the reduction of the oxides, the elimination of the humidity and of the gas; in the same time the pressing lubricant is taken out. Afterwards we perform certain mechanic proceedings, if necessary. What follows is the sintering operation at a temperature of 1350-1550o C in atmosphere of oxygen reduction or in vacuum; this takes 1-2 hours.

The plates of metallic carbide can also be obtained through pressing at high temperatures, in this case the sintering operation takes place simultaneously, in the graphite warmed electrically, with a lower pressing pressure, obtaining high quality plates with a very thin structure, with maximum density and poreless. 
The splinter plates can be covered with a layer of  aluminum oxide that confers a high degree of usage and of temperature to the tools reinforced with such plates. The metallic carbides used for the manufacture of the splinter plates are realized trough a large range of  tipodimensions, according to ISO, in three main groups and in several subgroups of usage. ISO recommends their coded in 10 groups divided in 2 other groups, one of 4 and the other of 6 symbolic parameters.

In the next drawings there are presented the main types of splinter plates used for the manufacture by turning of the monobuilding wheels of the railway wagons. 
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Figure 1:  Plăcuţe aşchietoare tip ISO 175.33

[image: image3.png]— § ——





Figure 2: Plăcuţe aşchietoare tip ISO 175.32
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Figure 3: Plăcuţe aşchietoare tip ISO 174.32
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Figure 4: Plăcuţe aşchietoare tip RNMG şi RNGN
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Figure 5:  Plăcuţe aşchietoare tip RCMX
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Figure 6:  Plăcuţe aşchietoare tip ciupercă

The more and more rationalized usage of the metallic carbides led to the realization of plates with different shapes and with a large number of splinter edges that can permit a rapid change of the working position. There are plates that can be fixed on both sides in the knife support, this leads to a good exploitation of the plates.

The clamping can be achieved in another position so that the evolving and fixing angles can reach optimum values of work.

The geometry of the splinter part of lathe knives reinforced with changeable plates mechanically fixed, can result by putting the plate on the body of the knife. We are interested in the geometry of the of the knifes reinforced with such plates because the plates can be manufactured in different shapes and geometries.

The lathe knives used for the manufacture by splintering of the rolling material elements can have simple and special constructions, the second category include the knives with the active part made from changeable plates resulted from metallic carbides and having curving splinter edges.

The personal research activity revealed the fact that there are different directions according to which these knives can be classified. Following an order of the importance of these criteria, there are: usage-proof, the capacity of splintering with forces and minimum moments possible, the dynamics of the splinter forces, of working moments, the quality and precision of the processed surfaces, the rational usage of the splinter plates, the precision of the geometrical position of the edge, the safety and the simplicity of the technological system, the output of the splinters etc.

The theoretical and experimental research that were made until now led to the conclusion that between the constructive geometry and the functional one, and between the angles of constructive orientation and the angles of functional orientation, the differences are relatively small, practically negligible.

The recommended angles by the specialists are : ( = 8o…12o (8o for f ( 0,3 şi 12o for  f ( 0,3 mm / rot ) – for wheel steel and axles with (r ( 110 daN / mm2 ; ( = -5o…15o  , in conformity with the shape of the evolving surface: ( ( 45o şi (1, in conformity with the quality of the manufacture and with the stiffness of the working technological system; ( is chosen according to the manufacture quality, to the manufacture supplement, to the presence of shocks. The angle of inclination of the edge ( positive orients the edges to the manufactured surface, and an angle ( negative, towards the surface that will be manufactured. For the knives reinforced with metallic carbide plates the angle ( is positive, with values between the limits ( = 0o … 6o.

The knives with prismatic and cylinder tales that were used  for the calculation of the resistance considering that the knife that was fixed in the knife-bearer and used only for the bending by the splinter forces according to the main component Fz. For the turning with advances of higher that 0,3 mm/rot and splinter depths higher than 1,5 mm, the active part of the plate is provided with a minimum limit for the splinter comminution. 

The knives reinforced with metallic carbides mechanically fixed eliminate the disadvantage of the existence of internal tensions that appear in the process of attachment of the plates, they have the advantage of the unlimited usage of the body of the knife, they have a relatively complex construction and they are more expensive.

This used plates can be: with central bore-hole , with no bore-hole, with evolving and position constructive angles equal to zero or constructively realized like the attack and bending angles.
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