'nyGnHa n3noca cTaiK 1P TPEHHM NO Hed W1apoBOTO MHAENTOPA C M.
KPBITHCM W3 HUKC/IR B BOCCML Pa3 MPEBhliLACT WIHOC CTANU IPA TPCHHM TIO Heil
nufenTopa ¢ KDIF Ni-W, Mo, (03, CymMapHbiii andeliHbli W3HOC NapLl TPeHuxs
K371 Ni-W. Mo, ,0; - cTank npy yCTAHOBMBILCMCH PEXHME H3IHAUIMBAlLg
(2000 - 9000 uuknoB uctHpauus) cocrasnger 0,2 MKM, B TO BPEME Kak CyM-
MapHbIA WIHOC Gapkl Ni — cTatb — 18,6 MxM.

CPEBHHTENLHLIC BCCACAOBAHAY TTPOLECEA CYXOr(Q TPEHHA NOKA3AM, Y10
eCN¥ A8 HUKessn DONee XapakTepeH aAre3noHHbBI MEXRHH3M M3HALIMBAHKA, 10
A KOMIIO3HTOB — IIPpEHMYHIECTBEHHO abpasHBHMH, 4TO NPHBOLHMT K 3HA'H-
TEBHO MEHELIEMY H3HOCY KaK TIOKPBITHA, TaKk H KOHTPTENA.
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Introduction. The destruction processes of machines and equipment be-
gins in the material surface layers [1]. The conditions of the contact areas o the
team-worked elements influence on it. It is necessary to meticulously forming of
surface layers properties, counteracted the destructive action of the machine
work conditions on the material, from which the part is produced [2]. The usage
durability of machine parts closely connects with the properties of the sucface
layer. Therefore, different technological and exploitation methods may be used
to form these layers, based on the varnious methods. amonyg them cutting process.
The results of researches of the surface layers properties of parts produced from
antifriction cast iron GIS2131 when turning by cutters from different tool mate-
nals are introduced helow.

Materials researched. The purpose of the research was to define the tool
material, which is possible to obtain the most suitable surface properties with the
maintenance of shape dimension tolerances. EN-GJS2131 cast iron was been
tested, which has high wear resistam and used in piston inserts and piston sings
in combustion engines, It is a material designed by industrial factories producing
mould parts, which widely used in the constructions of motor vehicles. The
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gtnscture of the tested EN-GIS2 131 castiron is shown on fig, 1, and in table 1 its
chemical composition and propertics are introduced.

Table 1. Chemical compusition and propertics of GIS213 icast iron

rf_ﬂcmcnt valuu; in masy wntem wmposltmn [“/a] “Lansile Slreriéth

Cu [Si{Mn | VTS [ or Mo N {MPa]
m 542220 105 | 0.33[0.04: 004 [001 ] 747 ;_ 150

When tarmng, cutlers with indexable inscrts with index UNGA 120408
were used. They were produced from:

— regular boron nitrate CBN, covered by a layer of titaninm nitrate TiN
(CBN7050 of «Sandvik Coromanty firm) [3):

—  ceramic based on silicon nitraie (CC6090 of «Sandvik Coromant»
firm) [3]; this material has good abrasive resistance at high temperatures;

— sintered carbide hard alloy type K10 of «Mitsubishi» firm [4], which
is typified by good abrasive resistance and impact resistance,

Fig 1. Cast iron GIS2131 with pertite-ferrite structure. Enlargement X100

Processing of parts was realized on CNC lathe model Talent® 6/45 in dry
tuming conditions with the following cutling parumeters ratge: cuting depth
a, = 0.25 mm, feed f from 0.03 to 0.3 [iom/rev], cutting specd ¥, from 290 to
over 1100 [m/min]. Such range of cutting parameters supplies the least and the
grealest roughness parameters of the turned surface {5].

Strengihening of the surface layer were researched using a genetal
Purpose diffractometer JIPOH-3.0 with monochromatic CuK, X-radiation.
Difractogram processing has been realized on a base of «WinDif» program.
Submicrostructure parameters of a surfzce layer was defined, such as medium
dimension of coherent dispersal zone Dy according o the Schakov-Sherrer
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Fig. 2. Indexes values of GJS2131 surface layer parameters: a) dimension of coherent dispersal zone Dy, ; b) relative
root-mean-square micro-deformations v< £2 > ; ¢} disiocation density p (marking ! — 4 accord to Jinc numbers of the table 2)



equation; relative root-mean-square micro-deformation Je BT > according to the
Seliakov-Sherrer cquation; dislocation density p.
Results of rescarches. Investigations of the surlace layer state were real.
ized using 4 factor plan of 2 type. Investigation conditions are in the table 2.
Results of difractograms changes calculated by means of «WinDifs pro.
gram are presenting on fig. 2.

Table 2. Conditions for testing of surface layer state

No | Normalized value Actual value
X X3 ¥, {m/min} jlm[n/'rev]
1 ~1 -1 292 0.03
2 -1 +1 292 03
3 +1 -1 1118 0.03
4 +! +1 111¢ 0.3

Testing of the role of different indexes of surlace layer on its general state
was the subject of very research works. Their analyses have described in [6). It
has been determined that Dy, dimensions of coherent dispersal zones and

micro-distortion V< £7 > have a varied effect on the material strengthening. At
the time of testing of material strengthening when it’s tempering it was
determined that the temperature of the beginning of intensive increase of
coherent dispersal zones is approximate to the temperature of beginning the
removal of strengthening when tempering, but the temperature of micro
stressing relaxation is not approximate. Basing on the simplest physical
conceptions, Bragg showed that the durability of materials is inversely to the
Dy, dimensions. Later material strengthering while phase’s changes and plastic
deformations was assoctated with fragmentation of coherent dispersal zones,
with changes of their heterogeneity degree, mutual turning ete. [t explains the
plastic deformation mechanism of metal, The slide along the crystal plates does
not take place as a result of simultaneous displacement of groups of single
atomic plates, but as a result of one type of displacement of atomic groups
dispersing in crystal grids in defined directions. Such displacement seguence
may go on in particular directions for long distences, as long as periodic
correctness of the crystal grid remains at one direction. The process interrupts
itself if the displacement encounters the disturbance of a properly constructed
crystal grid, c.g. the border of a coherent dispersal zone. Therefore, the
fragmentation of such zones causes the increase of metal resistance 1o plastic
deformation.
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Micra stressing has an auxitiary function in the sirengthening of metal,
They are not associated with resistance 1o plastic deformation but are
characterized the properties of the given material crystal grains. It has been
defined that multiply increasing or reduction of micro stressing mnay not cause
signilicant changes in the values of materia) resistance to plastic deformations,
The boundary of plasticity and hardness do not change even in the event of
almost total disappeurance of micro stressing. Such interaclions between
coherent dispersal zones and micro stressing may be explained, treating
deformation of single areas as the atomic plates bending. If inter atomic forces
are targe enough to resist the bending of the coherent dispersal zone, this zene
may exist in the metal. However, if these forces are insufficient and the
destruction of this zone takes place, theu each of the new make zones shatl have
lesser dimensions and lesser plastic deformation. Because plastic deformation
connects with the dislocation movement, the occurrence of the hardening
phenomenon means that there is an increase of resistance to dislocation
movement in the deformed metal. This resistance increases together with the
increasing dislocation density, which blocks mutunally. Part of diclocations
remains in crystablites and causes internal stressing, which counteracts refocution
of other dislocations. In consequence, it causes a reduction of plasticity and
strengthening of the material.

On the base of X-ray analysis on¢ may confirm the superiority of
CBN7050 material. The best combination of turming parameters ar¢ number
2 and 3 according 1o the table 2.

Conclusions. The influence of the toul material on the surface layer
properties of the parts produced from antifriction cast iron was defined basing
on results of X-ray testing. The reduction of dimensions of coherent dispersal
zones and a lesser degree of atomic plate’s deformation in crystal grid was
indicated in the event that using inserts from CBN. This is observed as in the
event of situation arelatively low speed  great feedn as in the event wpreal
speed  low teedn.
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METOIHKA HCCNETOBAHUA BJIHAHNA CMAIOUHBIX
MATEPHAJIOB HA TYUBOTEXHHUYECKHUE XAPAKTEPUCTUKH
MNOTUUITHHKOB KAMEHKWS

C.I'. Uynxnn, M.M. Paakesnu, A.Jl, Bpexn, H.B. CosnoebeBa
OV BI1O «Cankm-Tlemeptypaoxuit 20cydapemeennuiii
AOTUmMEXHUNECKUN YHugepcumemy, Poccus

Bpenexne. Bonpocs!, CRAAHRBIE C© OUPEACICHHEM MOTEPL HA TPEHUE R
MOAWBNHBHKAX Ka4eHHR B 33BHCHMOCTH OT COCTABA H CBOICTE HCHOML3YCMBIX
JUIA MX CMa3BIBAHHA MaCeN, TIPECTABIAIOT HHTEPEC s MHOMMX oTpacnef co-
apememloro mawmunocTpoenns. HMzsectno [1], 94T0 B NOMIMIIHKEX KAUeHHA
HaOMONAOTCA TAKHE BHbL FIOTEPH, KAK [I0TEPH Ha YIIPY Uit THCTEPE3HC B 30HAX
KOHTAKTA TE1 KaucHHA ¢ GEroBBIMA JOPOXKIMH KOACL, NOTEPH HA TPEHHE
CKOMBKEHAA MEMIY TCNIMI KAUEHHA H CONAPATOPOM, KONKIAMM MOATIHITHHKOB
¥ CenapaTOpoM (U4 1ICKOTOPLIX THNOB NOAUMNHHKOE). TloTepH wa 1pemne
BOJHHKAWOT TAKKE MCHKY TOPLAMH POJTMKOE M YIIOPHON NMOBCPXHOCTRIO BHYT-
peHREro Konbua (A4 POJHKOBBIX PAAWANLHO-YIOPHLIX TIOJUMIIMMKOR), HA
ANOWAAKAX KOHTAKTA, OHM O0YCIOBAEHEl PA3HOCTBIO MrHOBEHHBIX CKOPOCTEH
KOEH H Ted KaveHds (Tak HazblBaemoe «uuddeperunansHoe TpeHHen) [2], a
TawKe BepueHHeM uilapHkos. (JcoBoe MECTO 1aHHMAKT NOTEPH Ha TPEHE B
CMa30WHOM MaTEpHATE, 3aN0NHIIONEM FHe3Aa CenapaTupos, NAOCWAAKY KOHTAK-
T4 H OKpyXaloteM paboune 3MeMeHTs! NOAWANHKKA. B 3Tom cnyvae uMeer me-
CTO NPEOROJIERHE THAPaBRHYECKOrO CONPOTHBIRHHS.

CMa30UHBIE MATEPHAIB], HCTTOMLIYEMBIE JI18 CMA3bIBAHHA 110 JILIHIHEKOR
K2UCHHA, HMEIOT PAINHHbIe AHTHOPUKIMOHHBIE CROHCTEA M B PATHON CTCNICHH
CHIXAIOT NOTEPH HA TpeHHe, ParmHvaTes W 10TEpH Ha TPEHHE OPH PA3NBUHBIX
KOHIEHTPAUKAX NPHCANOK B NECHPOBAHUBLIX Macnax, B cpAin ¢ BOSHHKHO-
BCHHEM HOBBIX Macen W CMAIOUHKIX KOMNOIMIHMH BOZHHKACT HEOBXOAMMOCTD
HCCNeoBaHKA HMX BAUAHWA HA TPHOOTEXHAUCCKHE XapakTepHCTHKHM THOIINII-
HUKQB Ka4eHNnA.

MeTox uccneronanust, Ha kadeape «MammHoBeacuue o jerany ma-
WAHKHY HA IKCIepUMEHTANEHO( yeTaHoeke [IM-28M (puc, 1) nponseogaTcs uc-
CIeN0BARMA BIHAHKA CMA30UHBIX MATEpHANOR Ha TpUbOTEXHNYECKHE CBOHCTBA
OOMUMITHEKOB KaYeHHA.

YcTaHOBKa NMOIBONAET ONPEHENATH XAPAKTEPMCTHKA TPEHMH FIOKOH, 2
T2KKE NPOBOAUTE MCTILITAHUA TIPH 1aCTOTE BPALUCHHA Bata (< n < 800 of/mmn
¥ CymMMapHoit Harpy3ke HA MOAUIATIHMKM O < F < 8000 H . B nacrosumee epems
TPOBOAATCA MCTILITAHMA PATHANBHBIX APHKURBIX TOAMUHIHMKOB 208 cepun ¢
IMHEMUYECKOR 1'PY10NOIBEMHOCTEIO ("= 3200011 M CTATHMCCKOR IPY30MOND-
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