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Abstract

In modern conditions, one of the main tasks in mechanical engineering is to improve the efficiency of the
manufacturing process parts. The newest tool materials, technologies and designs of machines allow to introduce
this type of processing into production more and more. Hard turning has been developed thanks to the works of such
scientists as V. A. Kudinov, A.V. Krioukov, P.P. Grudov,. In the result of research in hard turning, there is a
dependence on roughness of the processed surface from wear of the tool material. With the growth of the flank wear
of the plate there is an increase in roughness of the processed surface.

With solid turning in the surface layer there are residual stresses and areas with altered hardness and
structure. These zones are often the result of high temperatures and rapid cooling of the material near the cutting
zone. Some studies have shown that the use of cooling allows to get rid of these zones, although other experiments
confirm that the use of coolant does not have an effect, but leads to a deterioration in the quality of the surface of the
part and to reduce tool life. New tool materials are more adapted to the formation of undamaged surfaces without
zones with altered hardness and structure, but with increasing tool wear this problem appears again.
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In modern conditions, one of the main tasks in mechanical engineering is to improve the efficiency of the
manufacturing process parts. In mechanical engineering, the quality indicators of products are very closely related
to the accuracy of machining.

Among the processing technologies of materials, such a method of processing as solid turning [1] is
widely used. A promising, fast-growing type of treatment, which is often a more cost-effective alternative to
grinding. The newest tool materials, technologies and designs of machines allow to introduce this type of
processing into production more and more.

The purpose of replacing grinding with hard turning is to reduce the complexity of manufacturing the part
and, as a consequence, leading to an increase in the efficiency of the processing.

Efficiency gains are determined by the following factors:

l. Machining time for hard turning is several times less than when grinding.

2. Solid turning is the most flexible process - processing of complex-profile parts is possible, while
on the grinding machine such processing requires replacement of the tool and the tool holder.

3. Material removal during hard turning is reduced by three times than during grinding.

4. The machining accuracy is the same for both hard turning and grinding.

5. The use of coolant is not provided.

Hard turning has been developed thanks to the works of such scientists as Lianmin Cao, ShungiangHou,
Qingliang Zeng, Jintao Liu, V.A. Kudinov, A.V. Krioukov, P.P. Grudov. In the result of research in hard turning,
there is a dependence on roughness of the processed surface from wear of

146



TexHUKA I'bLIbIMAAPbI

the tool material. With the growth of the flank wear of the plate there is an increase in roughness of the
processed surface [1].

With solid turning in the surface layer there are residual stresses and areas with altered hardness and
structure. These zones are often the result of high temperatures and rapid cooling of the material near the cutting
zone. Some studies have shown that the use of cooling allows to get rid of these zones, although other experiments
confirm that the use of coolant does not have an effect, but leads to a deterioration in the quality of the surface of the
part and to reduce tool life. New tool materials are more adapted to the formation of undamaged surfaces without
zones with altered hardness and structure, but with increasing tool wear this problem appears again.

The solution to the problem is a hardening rolling. This processing method allows you to create
compressive stresses in the surface layer, increase the hardness of the boundary layer and improve the roughness.

The functional principle of the process is a combination of three physical effects:

- occurrence of compressive stresses in the boundary layer;

- the occurrence of work hardening;

- smoothing ( elimination of micronutrient deficiencies);

Hydrostatic tool is used for hardening rolling of parts with hardness up to 65 HRC. Microdeformation
surface is a ceramic ball with a specially treated surface. The ball is pressed against the workpiece surface by liquid
pressure, floating in it and being able to rotate in any direction. As a result of the action of the balls at the vertices of
the profile formed compressive stresses that plasticize the surface layer of the part [3].

Solid machining is the machining of hardened materials with geometrically defined cutting edges. On the
lathe can process almost any profile, while grinding requires a sufficiently long and complex changeover with the
replacement of the circle, with its edit to the desired profile.

The flexibility of the numerical control lathe allows roughing of steel and hard turning on one machine.
Two factors are important for the solid turning process: the rigidity of the technological system «Machine - tool -
Part» and ensuring a low feed rate of 0,01 - 0,05 mm/Rev. From this point of view, interesting is the equipment of

Table 1 - Main technical specifications of Haas ST-40 lathe

Max 0 of processing, mm 648
The maximum length of processing, mm 1118
Maximum 0 of processed of bar, mm 102
Diameter of hydraulic cartridge, mm 380
Maximum spindle power, kKW 30(40)
Maximum torque, rpm 1898
Landing spindle under the cartridge A2-8
Weight of machine, kg 12200

the company Hass Automation [4] ( table 1) (Fig.1).

3
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Figure 1 - Haas ST-40 lathe

Modem trends require the creation of machines with a high concentration of operations, with the
possibility of obtaining the finished part in one setup, with the possibility of super-precision machining with an
accuracy of 0,05 microns and a roughness parameter of less than 0,01 microns. To improve the accuracy of
machining designers of machines and tools try to use new technical solutions aimed at increasing the rigidity of the
technological system and reduce vibration during cutting. In this regard, the question of surface quality and its
relationship with the dynamic characteristics of the lathe - tool - detail system (LTD) is relevant [2].

In the course of the research it was necessary to study the vibrations that occur during hard turning, as well
as to determine the changes in the roughness of the resulting surface and the vibrations of the cutting plate having
high damping properties.

Turning performed on a ST-40 HASS lathe cutter for finishing containing holders DDJNR2525M15,
DDJNL2525M15, PDNNR2525M15, plate DNGA150412S010AWH7015, final bore diameter of the rim and
pre-boring roller tracks of the rings 42926.01; pre-bore diameter of the trough of the rings 8320.01; final boring
gutter of the rings 8320.02; pre-bore diameter of the trough of the rings 66326.01; 66326.02; 232.01; final bore
diameter of the side rings 232.02; final bore diameter of the rim, pre-boring roller tracks and pre-boring of the width
of the side rings 42724.01; pre-boring the width of the rim rings 42724.02; final bore diameter of the rim and
pre-bore diameter of the trough of the rings 134.01; pre-bore diameter of the trough of the rings 134.02; 46324.02;
pre-bore diameter lock and pre-bore diameter of the trough of the rings 46324.01 (table 2).

Measurements in hard-part turning was carried out by the devices UD-2B «SURTRONIK», CD 232, 324,

423.
Table 2 - The results of measurements in hard turning
Regime
Type Surface The instrument which produces |Speed Feeding
the metering S (F)
. N 3 4 5
42926,01 jppally diameter ofboard 190,06 Ra | pevice UD-2V «SURTRONIK» | 140 | o
The diameter of the roller track pre 150 0,18
42926.01 [210,93+0,02 Device 289
The wideness of board pre-16,1+0,05 150 0,14
8320.01 ([The d%ameter of the gutter pre Device CD 232 280 0,12
8320.02 |The diameter of the gutter finally 350 0,05
The diameter of the raceway pre .
26.01 D D 324 120 0,12
66326.0 249.708-0.05 evice CD 3
66326.02 The diameter of the raceway pre 160,70,04 Device CD 423 o o2
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Continuation of table 2

) ) 3 4 5
232.01 |[The diameter of the raceway pre
259,67-0,05 Device CD 324 o o
232.02 [Finally diameter of board 246+0,09 ’
Finally diameter of board 199+0,06, Ra Device UD-2V 130 ol
0,63 "SURTRONIK" ’
42724.01 Device 289 160 0.18
The diameter of the rollway pre 209,90,05 ’
The wideness of board pre 16,1+0,05 Control template 160 0,14
42724.02  |The wideness of board pre 15,95+0,06 Control template 180 0,13
Finally diameter of board 232+0,07 The Device UD-2V 140 ol
134.01 |diameter of the raceway pre «SURTRONIK» ’
241,78-0,05 Device CD 324 125 012
The diameter of the raceway pre .
134.02 188,262-0,04 Device CD 423 130 0,11
46324.02 |The diameter of the raceway pre Device CD 423 120 0.12
147,04+0,04

The tool that was used to process these parts on the ST-40 HASS lathe holder DDJNR2525M15, holder
DDINL2525M15, holder PDNNR2525M15, plate DNGA150412S010AWH7015.

The results of measurements in hard-part turning devices UD-2B "SURTRONIK", CD 232, and CD 324,
423 KD, D 234, 485 M when cutting data S min = 120 Rev/min; S max = 350 Rev/min and F min = 0,05 mm/Rev; F
max = 0,18 mm/Rev were made the following conclusions:

- use hard turning for the machining of bearing rings allows to reduce the processing time of the
rings compared to the time for finish grinding is almost 4 times;

- a simpler production process, similar to conventional turning;

- flexible use of the machine; allows the use of the same machine for external and internal
processing;

- productivity increase;

- the decrease in the unit cost detail;

- complex shapes of parts are processed with one setup.
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TYHIH

B MammHOCTpoeHMM NOKa3aTenu KadecTBa HU3AEIUM BecbMa TECHO B3aUMOCBS3aHBI C TOYHOCTBIO
00paboTKH AeTaiei.

Cpenu TeXHOJIOTH 00pabOTKM MaTepualloB HIMPOKOE MPUMEHEHHUE IMOJYYMJI TaKOH METOJ 00paboTKH,
KaK TBepaoe ToueHue. [IepCcrneKTHBHEIN, OBICTPO pa3BUBAIONINICS BUA 00paOOTKH, KOTOPBIH 3a9acTyIO SBIIACTCS
SKOHOMHUYECKH OoJiee menecoo0pa3Hoi albTepHATHBOM MUTH(OBAHHUIO.
Hogeiimme nHCTpyMEHTAIBHBIE MAaTEPUAIIBI, TEXHOJIOTUH U KOHCTPYKIMN CTAHKOB ITO3BOJIAIOT BCE IIIMPE BHEIPATH
9TOT BHJ 00pabOTKH B IIPOU3BOACTBO.

ITox TBepaoil 00pabOTKOM NOHMMaeTcsi 00paboTKa 3aKaJeHHBIX MaTEPHAIOB PE3aHHEM I'€OMETPHYECKH
olpesieNieHHOI KpoMKoii. Ha TokapHOM cTaHke Bo3MOXKHA 00pab0TKa MPAKTHYECKH JTH000T0 NPOQHIIs, B TO BpeMs
Kak nuinoBka TpeOyeT AOCTATOYHO OJITOW M CIOXKHOW TEepeHaalkd C 3aMEHOM Kpyra, ¢ €ro mpaBKOW MO
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TpeOyeMblii TpohuIIb.

'mOKOCTh TOKAPHOTO CTAHKA C YHCJIOBBIM TPOTPAMMHBIM YIIPABICHUEM [O3BOJISICT MPOU3BOIUTH
YEpPHOBYIO 00pabOTKy HE3aKaJIeHHBIX CTAJCH U TBEPJOE TOYCHUE HA OJTHOM CTaHKE.

[To pesynpraTram 3amepoB mpu TBepaoM Touernn npudopamu Y /-2B «SURTRONIK», K1 232, K] 324,
KJ[ 423, J1 234, M 485 npu pexxuMax pe3aHusi MUHUMAaIbHOM moaauei 120 00/MUH; MaKCHMaJIbHOM rogayeit 350 06/
MHUH ¥ MHHAMaJIbHBIMH 00opoTtamu 0,05MM/00; MakcuMabHBIMU 00opoTamu 0,18MM/00 ObLIH CeIaHBI BHIBOIBL:
HCIIOJIb30BaHUE TBEPIOTO TOUCHUS JJIsi 00paOOTKH KOJICI] O IIUITHUKOB MO3BOJISIET COKPATUTh BpeMsi 00pabOTKH
KOJIeIl 10 CpPaBHEHHMIO CO BpeMeHeM Ha QuuumHoe numdoBanue nourn B 4 pasa; Oojee NPOCTOM
MPOU3BOJICTBCHHBIA IPOIECC, CXOXKUHA C OOBIYHBIM TOYCHHEM; THOKOE HCIOJIb30BAHHE CTaHKA, IO3BOJISIET
WCTIOJIB30BATh OJIMH U TOT YK€ CTAHOK ISl HAPY>KHOW ¥ BHYTPEHHEH 00paO0TKH; MOBEIIICHUE IIPOU3BOAUTEIIBHOCTH;
CHIDKEHHE yJIBHBIX 3aTpaT Ha JIETallb; CIOXKHBIC (POPMEI eTaneid 00pabaThIBarOTCS C OHOM HATAIKOMU;

PE3IOME

MarmmHa acayia emMHII cara KepCeTKImTepi OeNIeKT SHISY Il AXIITMEH eTe THITBI3 OalIaHbICTHL.

Marepuanaap/pl €HIey TEXHOJIOTHSIAPBIHBII IIIIJC €Te KEIHeH TapalraHbl - KaTaH jKOHYy 3ior by
MY MKIHIIIJIIT JKarslHAaH Te3 AaMBIN Kelle JKaTKaH eHnaey TYpi kebmece axapnayiFa Kaparanma sKOHOMHKAIBIK
TriMai 6oxsin TabpuTansl.)KaHa acmanTap,Marepuangap,CTaHOKTAPABIH TEXHOJIOTHICH MEH KypBUIBIMAApHl Oyl
eHyiey TYPiH KeHIHeH eH/lIpicKe eHTi3yre MY MKiHAIK Oepei.

Karan enzmey saici mereHimi3 - Oyn IIBIHAANTaH MaTepHAIIApAsl Oenrm Oip reOMEeTPUKAIBIK KBIPMEH
Kecin eHzaey. Tokapiiblk CTaHOKTa Ke3-KeJreH MilliHAlI eHjeyre MYMKIHIIK O0ap Ooiica, axapiay 510 y3aK d9pi
KY paeni kaiiTa kenpyay 1eHOep/i aybICThIPY Ibl )KIHE OHbI KaXKETII MilIiHre TY 3eTyl KepeK eTei.

CraHok Oeniexk OyHbIM TOKapJbIK CTAHOKTBHIH LIMJIIIN HIBIIIajMaral 0oiaTTapisl Kapajaid eHaey MeH
KaTaH JKOHYJIbl O1p CTaHOKTa OpbIHIayTra MY MKiHAIK Oepe/i.

Karan >xoHy Ke3iHIeri keneciiedl kecy peXuMIepiH MUHHMAIIbI OCPIICIICH 120 MM/aifH; MaKCHMAIIBI
Oepimicried 350 Mm/aiiH x3He MHHAMAIIB! aiHbUIBIMMEH 0,05 MM/aitH; MakcuManabl aitHpUTBIMMEH 0,18 mMwm/aiiH
enney HyTexenepm Y 1-2B «SURTRONIK», KJT 232, KT 324, K1 423, 1 234, M 485) acnantapbIMeH eNmeyacH
Kened/iell KOPBITBIHABLIAD JKAcaiajbl: KaTaH JKOHYIbl MOMWBIHIIPEK CAaKWHANAPbIH eHaey YIIH maiaaiaHy
CaKMHAJIAp/Ibl CH/CY YAaKbIThIH (DMHUILITII aXapllayMEeH CHJeyre KaparaHga [iamMmameH 4 ece KbICKapTajpl,
KaparmaibsIM KOHyTa yKcac eTe KEeHIUI eHAIPiCTIK MpoIiecc, CTAaHOKTH HUTIM/I MaigaaHy iIKi )3He CBIPTKbI €HICY
Yuria Gip cTaHOKTHI MainanaHyra MY MKIHIIK Oepeli, eHIMIUTIKTIH jKoTapiiaybl, OeNIeKKe opTalla MIBITbIHHBIH

TeMeHieyi, OimmekTiH KY Premi miminaepi O1p perTeyMeH eHaemneni.
YK 331.451
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VYpansck, Pecrrybnuka Kazaxcran

CUCTEMHBII TTOJIXO/T K YIIPABJIEHUIO OXPAHOI TPYJIA U
HEOBXOJUMOCTD EI'O PEAJIN3AIINY B AESTEJIBHOCTHU IIPEATIPUSITUS TIPU
MTPOBEIEHNY TEXHUYECKOT'O JUATHOCTHUPOBAHUS TA30IIPOBOJIOB

AHHOTAITHS

B HacTosmmer cratbe BEIOpaH W KPaTKO paccMaTpPUBAETCS CUCTEMHBIA MOJXOM B YIPABICHHH OXpaHON
Tpyaa. OcoOeHHOCTh CHCTEMHOTO ITOIX0Aa COCTOUT B TOM, YTO OH HE COEPKUT Habopa KaKUX-TTHO0 PYKOBOISIINX
MIPHUHIAIIOB, & CBUICTEILCTBYET JIUIIH O TOM, YTO MPEIIPUATHE SIBIISIETCS OTKPBHITON CHCTEMOM, KOTOPAst COCTOUT M3
0ONBIIOr0 dYHCTIa B3aWMOCBA3aHHBIX MOJCHCTEM, B3aMMOACUCTBYIONINX C OKpPY)KAIOMmIeH COIMaIbHON U
NPOM3BOJICTBEHHOH cpenoi. B paMkax CHCTEMHOTO MOAX0/a BBIJEISECTCS! HECKOIBKO OCHOBHBIX KOHIETITYJIbHBIX
HarpaBsJIeHUH, HA OCHOBE KOTOPBIX I€JIeCO00pa3HO BBICTPAaUBATh YIIPABICHHE OXPAHOH Tpy/la Ha NPEANPHUATHAX B
OmpkaiiieM OyyIIeM: COBEPIICHCTBOBAaHME OpPraHU3alWH IIPOM3BOJACTBA PadOT Ha BCEX CTAAMAX M ITarax
TPYIOBBIX M IIPOM3BOICTBEHHBIX MPOLIECCOB; M3MEHEHUE CTpaTernu odecreyeHus: 6e30MacHOCTH TPYla Ha OCHOBE
nepexoja K yIpaBleHUIO MPOM3BOJICTBEHHBIM PUCKOM. JKoHOMHUKa KazaxcraHa, opueHTHPYSICh Ha SKOHOMHUKY
Pa3BUTHIX CTPaH, MUHUMHU3UPYET 3aTpaThl Ha OXpaHy TpyJa NPeANnpHUATHs. DTH 3aTpaThl UIYT HA BBISABICHHE U
MpeaypexaeHNue Ype3BbYaifHON cuTyannu. Ha mepBoe MecTo BBIXOOUT HE CaMO MEpONpPHSTHE, a PHCK ero
BO3HHKHOBEHUS. [[pHHINIIMATEHO H3MEHMIICS TTOIX0A paboTe HaJA MpenBUICHNEM Ype3BeIYaifHoN cutyarun. OHa
y)X€ HE TOJIHOCTHIO HCKIIOYAeTCsA, a JJOBOJUTCA JO JOCTATOYHOTO MHUHHMYMa, HCXOAS U3 (PUHAHCOBBIX
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