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PASS-THROUGH PEAKLESS SABER CUTTER

The disadvantage of the processing method on existing machines by traditional
processing is the lack of a design of a pass-through lathe with a weak point — the top,
which is a source of instability of the shape properties and surface quality of the shaft
being processed.

Finishing with a pass-through peakless reciprocating cutter on a machine
with an inclined axis, provided by the use of a device for transmitting rotation to
an intersecting axis, thereby achieving efficient high-performance processing of
shaft-type workpieces with a reciprocating cutter. The result is achieved by adopting
a special processing scheme with an axis tilt. During the grinding process on the
proposed lathe, the contact point of the cutter and the workpiece is constantly moving
along the cutting edge of the cutter, which reduces the roughness of the surface to be
processed, reduces the heating of the cutter, increases the heat sink from the cutting
zone. The proposed turning method and cutter will improve processing performance
and tool durability. The use of finishing turning of workpieces of the «Shaft» type
with an inclined axis is economically profitable in mass and large-scale production.

Keywords: processing, turning, quality, cutter, peakless tools, through, saber.

Introduction

One of the directions is the development of scientifically-based methods to improve
the productivity and accuracy of processing, including the design of metal-cutting tools
[1-4].

Cutters are the most common type of metal-cutting tool. They are used on lathes,
boring, carousel, revolver, planing machines, semi-automatic machines.

Depending on the type of machine and the work performed, various cutters are
used, which are classified by:

- type of processing;

- the nature of processing;

- installation is relatively;

- feed direction,;

- head designs;

- body cross-section;

- constructions;

- the material of the working part.

The disadvantage of the processing method on existing machines by traditional
processing is the lack of a design of a pass—through lathe with a weak point — the tip,
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which is a source of instability of the shape properties and surface quality of the shaft
being processed, low productivity when grinding workpieces such as shaft, rod, sleeve
due to increased wear of the tip of the cutter with the concentration of mechanical and
thermal stresses near the top of the lathe through-pass incisor [5-13].

Materials and methods

It is proposed to carry out processing on a metal-cutting machine with adjustable or
inclined axes of the spindle and tailstock for processing through-through with a peakless
reciprocating cutter [14] parts of the «Shaft» type in serial and large-scale production.
When processing with a reciprocating cutter, the point of contact of the cutter and the
part during the longitudinal movement of the reciprocating cutter is constantly changing,
which helps to reduce the processing error and increase accuracy.

The proposed design of the machine [15], the turning method and the proposed
cutter allow to increase the productivity and durability of the tool. The machine contains
a calculated eight-speed gearbox, the range of which is from 220 to 2500 rpm, with
additional cylindrical and conical gears for changing the angle of inclination of the
spindle axis in the range from 0° to 15°, a modified tailstock design, the tilt of the axis
of which is adjustable in the range from 0° to 15°, a modified design of the tool holder
for fixing a special saber cutter at an angle of 45°, a special leash chuck for transmitting
rotational motion to the intersecting axis and at the same time to eliminate the difference
in the angles of inclination of the axes of the spindle and the workpiece.

At the same time, the smooth operation of a special leash chuck is provided by a
toothed coupling with barrel-shaped teeth, and self-installation is due to the introduction
of'a spherical carbide center, which is installed in the machine spindle (Figure 1), where
1 is the workpiece; 2 is a peakless saber cutter; 3 is a special leash chuck.

Efficient high-performance processing of «Shaft» type workpieces with a
reciprocating cutter is provided. As a result of the fact that a special processing scheme
with an axis tilt has been adopted, in which, during the grinding process on the proposed
lathe, the contact point of the cutter and the workpiece constantly moves along the
cutting edge of the cutter. This is done at the expense of the proposed processing scheme
with a pass-through peakless saber cutter. The constant change of working sections of
the cutting edge of the cutter reduces the roughness of the treated surface, reduces the
heating of the cutter, increases the heat sink from the cutting zone.
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Figure 1 — Motion transmission device on the intersecting axis

As aresult, it is possible to increase some parameters of cutting modes. The use of
a turning method and a lathe with an adjustable tilt of the spindle axis and the tailstock
allows for high-performance processing of workpieces with an inclined axis with a
reciprocating cutter, increase the cutting speed, durability of the cutters, and reduce the
roughness of the surface to be processed.

Results and discussions

The main features of the processing method are as follows: the workpiece on the
machine is installed at an angle to the horizontal axis; the tilt of the workpiece axis is
achieved by using a gearbox with an adjustable position of the spindle axes and tailstock;
the tilt of the spindle axis is achieved by using a spindle position adjustment unit in the
gearbox; in the spindle axis position adjustment unit, conical gears with perpendicular
axes of rotation are used; changing the position of the tailstock pinole axis is achieved
using a special bracket; to transfer rotation to the intersecting axis, a leash chuck with
a toothed coupling is used; the position of the workpiece axis and its self-installation
in the leash chuck is ensured by the use of spherical centers; a special tool holder is
used to secure the saber cutter.

Figure 2 shows a diagram of turning a long shaft 1 with a through-hole reciprocating
cutter 2, moving along the axis of the workpiece 3, performs a lightweight sliding (the
effect of moving the saber) cutting with an axis tilt at an angle of T and the point of contact
with the workpiece is moved along the cutter blade, which improves the durability of
the cutter and the quality of processing.
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Figure 2 — Processing scheme of a long shaft with a through-hole reciprocating cutter

Figure 3 shows the design and geometric parameters of the turning through—hole
reciprocating cutter in projections and indicates: 1 — through—hole reciprocating cutter;
2 — cutting edge; 3 — carbide plate; 4 - front surface; L - length of the cutter; B — width
of the cutter; H — height of the cutter; a — width of the rear surface; b is the width of
the front surface; a is the rear angle; y is the front angle; t is the angle of inclination
of the incisor base.

The design of the through-hole reciprocating cutter and the processing scheme
provide a significant reduction in the heating of the cutter in the cutting zone, increasing
the durability of the cutter and cutting speed. The lower heating of the cutter of the
proposed design is ensured by the fact that the working section of the cutting edge
constantly moves along the length of the cutting blade (cutting edge); the main and
auxiliary cutting edges form a half—space—they are located at an angle of 180°, i.e. they
form one line - the cutting edge; in the cutting process, due to the curvature (cylindrical
surface) of the cylinder being processed, the cutting edge on the incoming section plays
the role of the main cutting edge, on the descending one — the auxiliary cutting edge
(Figure 3).
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Figure 3 — Design and geometric parameters of a rotary
through-hole reciprocating cutter

The inclination of the main cutting edge in the range from 0° to 90° allows you to
reduce the height of the micro-dimensions on the treated surface due to the effect of a
«cleaning blade» in projection on the forming part of the treated cylinder. The cutter has
a cutting and fixing parts. The fixing part in the cross section has the shape of a wedge.

Conclusions

The rotary reciprocating reciprocating cutter does not have a prototype among the
turning cutting cutters, since it is designed so that its cutting edge is located not in the
transverse, but in the longitudinal direction, i.e. along the holder. This arrangement of
the (main) cutting edge dramatically increases the cross-sectional area for heat removal
from the cutting zone, which helps to reduce the level of thermal stress in the working
area of the cutter, and also increases the strength of the cutting wedge (reduces the level
of mechanical stress) and the reliability of the cutter.

Thus, the finishing treatment of the outer surfaces with a pass-through peakless
reciprocating cutter provides:

45



KA3AKCTAH FbllbIMbl MEH TEXHUKACHI. ISSN 2788-8770.  Ne 2, 2022

1 During the grinding process on the proposed lathe, the contact point of the cutter
and the workpiece is constantly moving along the cutting edge of the cutter.

2 Constant change of working sections of the cutting edge of the cutter reduces the
roughness of the treated surface, reduces the heating of the cutter, increases the heat
sink from the cutting zone

3 The use of finishing turning of workpieces of the «shaft» type with an inclined
axis is economically justified in mass and large-scale production.

Financing. The research was carried out within the framework of grant funding of
young scientists for 2021-2023 under the project Irn AP09058231 «research and design
of resource-energy-saving metal cutting tools», funded by The Science Committee of
the Ministry of education and science of the Republic of Kazakhstan.
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OTIIEJII TOBECI3 KbIJIBIIITHI KECKIII

Locmypni endey apkpiibl KOAOAHbICMA2LL MAWUHANAPOA oOnoey o0icCiHiy
Kemwiiniei — oH0enzen Oinikmiy niwini MeH Oeminiy canacviibiy MypaKcobl30bi2bIHbIY
KO3 Oonvin mabvliamviH 9ACI3 HYKmeci — Wblybl 0ap omneni MHCOHY KecKiu
KOHCMPYKYUSLCOIHBIY OOAMAYbL.

Kuvinvicamuin  ocvke — atinanyovl  Oepy ywiH —KypblieblHbl  KOJIOAHYMEH
Kammamacwelz eminemin Kenbey oci bap cmanoxma oicozapvl Oiikmi KecKiu
KecKiwner apaey, ocvliauuia OiliKk mypinoezi 0aublHOamMaiapobl Hco2apbl OHIMOL
KbLIbIUMbL  KecKiunen muimoi eHoeyee Kon odicemkizinedi. Homuowceze ocbmiy
Kenbeyi bap apwativl 6HOEYy CyYabacvl KabbllOAH2AHObI2bIMEH KON JHCemKizineoi.
¥cvinvinzan sicony Oinikme meeicmey Ke3iHOe KeCKil neH OaublHOAMAHbIY Myuicy
HyKmeci KeCKiumin Kecy scuezi OoublMeH YHeMi Ko32anaovl, Oy1 eHoelemin bemmiH
KeOip-0yobIpbiH a3atimaowl, KeCKiumiy Kbl3yblH a3aimaocbl, Kecy atMAazblHAH HCbLLY
wivl2apyovl apmmuipadsl. ¥ Colubliean JHCOHY 90iCi dcoHe KecKiul oyoey onimoiniei
MeH KYypanovly me3imoiniein apmmulpyaa MymKinOik Oepeodi. Koabey oci bap «biniky
mypinoezi O0aublHOaManapobl MynKiiikmi oxoeyoi KOAOAHY JHCAnnai HCoHe ipi
6HOIpicmepoe IKOHOMUKATBIK MYPablOaH MUiMOI.

Kinmmi ce30ep: endey, scony, cana, keckiul, mebeciz Keckiul, omneii, KbLiblui.

47



KA3AKCTAH FbllbIMbl MEH TEXHUKACHI. ISSN 2788-8770.  Ne 2, 2022

A. K. Kacenoé', *I'. T. Hmuibaeea’
2TopalrbIpOB YHUBEPCHUTET,

Pecny6iinka Kazaxcraw, r. [1aBinozgap.
Marepuan noctynuin B pegakuuio 06.06.22.

IMPOXO/JHOM BE3BEPIINHHBIN CABEJIGHBIN PE3EI]

Hedocmamxom cnocoba obpabomku Ha cyuecmeyrouwux CmaHkax nymém
MPAOUYUOHHOU  00pAbOMKY  S67IeMCsl  HeOOCMAMOK KOHCMPYKYUY  NPOXOOHO20
MOKAPHO20 pe3ya co CIadbIM MeCMOoM — 6EPUIUHOL, KOMOPAsL AGIAeMCs UCHOYHUKOM
HeCmaobUuIbHOCU CEOICNEG (hOPMBL U KAUECMBA NOBEPXHOCHIU 00paAdAmMvleaeMozo 8aid.

Yucmosas obpabomxa npoxooHviM 0Oe36ePUUNHBIM  CADETbHbIM  De3yom
Ha Ccmawke ¢ HAKIOHHOU OCblo, obecnedugaemvlii NpuUMeHeHueM YCmpoucmeda
01 nepeodauu 6pawyeHus HaA NepeceKkaouyiocss 0Cb, mem camviM 00CMUaemcs
appexmusHas  8bICOKONPOU3BOOUMENbHASL  00pabomrxa  caberbHbiM — pe3yom
3ae0mosok muna éan. Pezynomam oocmueaemcs mem, ymo npumsama cneyuanbHas
cxema 06pabomKy ¢ HAKIOHOM Ocu. B mpoyecce obmauusanus na npeonacaemom
MOKAPHOM CIAHKe MOYKA KOHMAKMA Pe3ya U 3a20MosKU NOCTMOSIHHO nepemeujaemcs
600J1b pedicyjels KPOMKU pe3ya, 4mo CHUICAem uepoxo8amocms 06padbamuvleaemou
NOBEPXHOCMU, YMEHbUAem Ha2peg pesyd, Yeeaudugaem menioomeoo U3
30nbl pezanus. Ilpednazaemvie cnocobd mouenus u pesey NO360TAM HOBLICUMD
NpoU3BOOUMENbHOCb  00pabOmMKU U CMOUKOCb uHcmpymenma. Ilpumenenue
YUCTNOBOU MOKAPHOU 00pAbOMKU 3a20MOB0K Muna «Bany ¢ HAKIOHHOU 0CbIO
IKOHOMUYECKU PEeHMADenbHA 8 MACCOBOM U KPYHHOCEPUTIHOM NPOU3BOOCHBAX.

Kniouesvie cnosa: obpabomxa, mouenue, xauecmeo, pesey, OezsepuiunHble
UHCMPYMEHMbL, NPOXOOHOU, CaAbETbHbIIL.
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