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Fig. 5. Variation of weighted average bed tempeeatersus degree of desulfurization.

Due to the obtained graphs listed above, thertgeipossibility to predict required increasing or
decreasing of the temperature in reaction zones@ hbanges can be caused, for example, by vasdtion
productivity of the unit or by changes in desiredycee of sulfur removing.
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TECHNOLOGICAL CHARACTERISTICSOF THE SURFACE OF THE CUTTING TOOLS
AFTER THERMOCHEMICAL TREATMENT

DZMITRY KARBOUSKY, ALEXEI DOLGIH
Polotsk State University, Belarus

In modern machine industry more and more attenigopaid to reliability and durability of the cuttin
tools. As a consequence, a large number of expetgand research for the purpose to increase lifieation of

cutting tools and their operating reliability is w#&d out. One of the methods to improve these attaristics is
a thermochemical treatment.

Thermochemical treatment (TCT) is a universal meéthbsurface alloying which provides formation of
diffusion coatings on steel, cast iron, hard alloys

Roughness of surface is one of the most importaatacteristics defining the operating charactesshf
the cutting tool. Its value influences on the resise of the cutting tool and on temperature anarnage both of
the front surface and the back surface.

Influence of the application of the diffusion lagemn the surface roughness of the cutting todigsve in
Table 1. The surface roughness of the sampleséeiud after saturation is evaluated on profilogrépbdel
201 according to State Standard 2789-73). Classoofhness was determined by the magnitude of the
arithmetic average of profile ,Rwhich determined at five sites of test surfaceughness of surface after
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application of the diffusion layers exceeds theiaghisurface roughness by 1-2 classes. The exceighe
process of diffusion chromizing, after which roughs is stagnant or even decreases.

Table 1 — Roughness of surface of solid alloys aftermochemical treatment

No BK6 TT10K8b

- Type saturation . Class of roughness . Class of roughness
/i R, micrometer R, micrometer

of surface of surface

1 Basic 0,22 -0,26 a%- B 0,23 -0,26 -

2 Cr 0,19 -10,23 ®— % 0,26 — 0,29 9

3 Nb 0,66 — 0,77 ¥ 0,40 -0,45 8

4 Cr-Ti 0,61 -0,62 8 0,52 -0,60 8

5 Ti-Nb 0,61-0,72 F—& 0,40-0,52 8-

6 Cr-Nb 0,70-0,80 B/ 0,90-0,91 @

BK6, TT10K8B [2].
The surface hardness of the samples after the tudremical treatment is measured on a Vickers

hardness tester of 100 N and a Rockwell hardnesdsrtender load 600 N. The result is determinedhas

arithmetic average of 10 — 15 measurements.
Application of the carbide layers increases thelhass of samples when measured on Vickers devite an

slightly reduces the hardness on scalef Rockwell device (Table 2).

Table 2 — Effect of the application of the diffusicarbide layers on the hardness of hard alloys

Ne Type saturation BK6 TT10K8b

n/n P HY HRA AV HRA
1 Basic 1420 88,0 1530 89,0
2 Cr 1850 85,3 1850 86,0
3 Nb 1680 84,1 1850 83,2
4 Cr-Ti 2290 87,6 3200 88,4
5 Ti-Nb 2830 86,9 1850 87,8
6 Cr-Nb 2320 87,8 2190 88,5

In the process of metal cutting most of the medwnivork, which expended in the cutting process, is
converted into heat. The temperature in the cuttimge has a significant influence on the cuttingcpss and

tool wear.
Carbide layers give high wear resistance at highptratures to carbide tools, reducing the tendémcy

seizure and improving chemical stability, criterighich is to enhance the oxidation resistance.

Heat resistance of the samples with and withodiisidn layers is determined by the gravimetric rodth
according to State Standart 6130-71. Test temperdguselected to 80Q°in an air atmosphere. Selecting the
test temperature of 800°because, when the surface of the metal cuttinggria is heated to the same a
temperature. To simulate the conditions of the ca#ting process, the heat resistance inflictefision coatings
was determined by cyclic heating samples by meaguhie weight gain after 20 minutes of heating &ttal
exposure time temperature for 2 hours. Each regadt obtained as the average of 4 - 5 measurenems.
quantity of heat resistance was evaluated by thee@se in weight of the sample divided by the serfarea of

the sample according to the formula:

-4 %
K ==2—%2 mg/ sqcm, (1)
S

where @, and (, — the mass of samples before and after heaffjg:- the surface area of the sample before
test.

Samples measuring 12x512,5x 4,75 mm. The thickness of the diffusion layers Wakb micrometer.
The test results on the heat resistance of thg almpleBK6 andTT10K8B, at two-component saturation (t =
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1000T, 4 hour) showed significant improvements in oxioatresistance (the best score in carbide inserts
subjected chromium-titanium).

When oxidized carbide alloy, then cross-sectiothefoxidized sample in the plane, parallel to thgiral
surface has the shape of a Maltese cross. Appeasdistich a sample with outgoing angles at thesedge typical
sign of easily oxidation on the surface of theisacinetal-oxide [1]. Porosity of scale explainedatiity resulting
oxide W@Q. Tungsten carbide is susceptible to oxidationgeeater extent than titanium carbide.

When happen combined saturation with forming ifudibn layer a titanium and niobium carbides, heat
resistance curve has a smooth appearance, thaidieectly serve as proof of the formation of mibdicarbides
in layer.

Differents in heat resistance of carbides can Ipdaged as follows. When oxidized carbides sidesiog
oxidation of metals, then form gaseous oxides ob@a and nitrogen, that loosen the oxide film. Bctve
ability of oxides can be roughly estimated by iielaPilling-Berdvards:

LM
" m: 2)

where M — molecular weight of the oxide, resulting in twédation of 1 mol of a compound; m — molecular
weight of the oxidized compounB;, d — density of the oxide and compound.

This relation shows how the specific volume fornigdthe interaction with the external environment of
the oxide is more or less than the specific voluh#e oxidized compounds. If the valueds< 1 oxide film
formed is not solid, that causes a continuous dixida if the value @ >1 forms a protective oxide layer,
hindering the access of oxygen to the compound.l&ge values of the oxide layer, it receives largernal
stresses, has brittleness and loses its protegtoqgerties. The greatest protective properties lexige layers,
which somewhat greater than 1. Pilling-Berdvardsesfor some carbides are given in table 3.

Table 3 — Values of the Pilling-Berdvards’ critario

TC | ZC | N,C | T.C | CrC, | Mo,C | WC Ve

Relation Of Pilling-| 4 53 | 142 | 222 | 101| 117 356| 279 345
Berdvards

t . .Of active 1100 — 1200100 — 1200900 — 1000 900 — 10001100 — 1200500 — 800| 500-800 800 —900
oxidation, T

1. It is revealed that roughness of surface of idarktutter insert after thermochemical processes
increases, excluding the diffusion of chromium ipigit after which roughness is stagnant or eveimfall

2. After thermochemical treatment of solid sinteratloys, increased their heat resistance and
microhardness of the surface layer. Better headtegse have hard alloys with application of chnamicarbide
layers, which is consistent with the data obtaibgdPilling-Berdvards’ criterion.
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Traffic on roads may consist of pedestrians, ridderherded animals, vehicles, streetcars and other
conveyances, either singly or together, while usirgpublic way for purposes of travel.

A road junction is a location where vehicular ti@ffan change between different routes or direstioi
travel.
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