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THE MANUFACTURE OF FLAT SURFACES WORKING ELEMENT Li,B,0;
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This work relates to the technology of mechanical treatment of flat surfaces of metal parts
and can be used in various industries in the manufacture of optical components, including
working elements of quantum devices with tetraborate lithium. For the research on the
production of flat surfaces has been developed polishing tool with cycloidal motion of rotation
which polishes the flat surface of high planarity and increases the productivity of mechanical
treatment processes.
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IIpencraBiena po6oTa BiTHOCUTHCS 10 TEXHOJIOTII MeXaHiYHOI 00POOKHU IIOCKUX NOBEPXOHb
HeMeTaJIeBUX JieTajiel i Mo:ke OyTH BUKOPHCTAHA Yy Pi3HOMAHITHHMX rajy3six HpOMHCJI0BOCTI IpH
BHUIOTOBJIEHHI ONTHYHUX JeTajieidl, 30KpeMa, po0OYHX eJIeMEHTIB KBAHTOBMX NpWIaliB 3
Terpadopary Jirtir. [[1si npoBeieHHs J0CTiKeHb 10 BUTOTOBJIEHHIO ILIOCKUX MOBEPXOHb 0YJI0
PO3po0/ieHO MOJipPYBaNbHUIA IHCTPYMEHT 3 HMKJIOIJAJbHMMH pyXamMM O0epTAHHS SIKHUH MOJipye
IUIOCKI MOBEPXHi BUCOKOI IVIOIIMHHOCTI TA 30i/1b1IY€ NPOAYKTHUBHICTH Npawi NpoueciB MexaHiqYHOL
00po0Ku.

KiaroueBi cioBa: MexaniuHa o0poOka, TerpaGopar JiiTiio, NOJIPpyBaJbHUH IHCTPYMEHT,
IMKJIOITAJbHI PyXH.

Significant growth of the role of non-metallic materials for modern electronics functional causes
continuous expansion work on the search for new materials with desired properties. Research on tissue
equivalent materials with thermo-luminescent properties at the present stage are carried out in Japan, Korea,
China, India, Vietnam, Switzerland, Estonia, Croatia, Serbia, Turkey and Ukraine. According to the latest the
world tendencies, recent developments in the technology of obtaining thermoluminofors concentrated mainly
on finding the most effective combinations of dopants for mono- and polycrystalline materials based on
individual compounds, their preparation and production of functional materials with thermo-luminescent work
items to thermoluminescence dosimetry.

Among the large number of materials with similar properties, synthesized and tested in recent times, it is
known compositions based on mono and polycrystalline lithium tetraborate Li,B,O;. This material with a large
piezoelectric constant and a promising for use in laser oscillators, thermostable devices, strain gauges in the
form of a compressed ceramic alloy thermoluminescent dosimetry and neutron vy - radiation devices in surface
acoustic waves, etc. [1]. Obviously, the most important area of application is doped polycrystalline Li,B40;
dosimetry of ionizing radiation. Known tissue equivalent thermo-luminescent dosimeters X-ray, gamma -,
neutron and mixed gamma-neutron radiation storage type based on Li,B,0; action is based on the effect of
luminescence thermostimulating manufacturing firms Panasonic (Japan), Bicron (USA), Rados (Finland),
which are already widely Spread. It is clear that a wide range of possibilities of use of mono and
polycrystalline lithium tetraborate is impossible without the development and application of a particular
technological cycle of mechanical treatment in the making of his work features and functional quantum



electronics [2].

Separately, it is noted that production of experimental samples with mono and polycrystalline lithium
tetraborate is the primary stage of introducing machining technologies in optical instrumentation. In the
manufacture of various optical devices put some, sometimes quite strict conditions on the quality of working
surfaces, especially when it comes to equipment, the creation of which is based on the use of optical contacts
(OC).Note that the optical contact is called a contact connection between two solid surfaces, highly polished
and pulled together at a distance, a much smaller wavelength of light (nm order). The geometrical thickness of
OC depends on the quality of processing the substrates and is not constant over the entire surface of the sample
in contact [3].0On the strength of the optical contact fittings affected by many factors such as the purity of its
surface roughness, flatness (N) connecting surfaces, unlike thermal linear expansion coefficients of the
contacting materials, and so on. It should be emphasized that the flatness of the mating surfaces have the most
significant impact on the quality OK. Getting polished surfaces with the corresponding high values of N, and
the flatness of its local error AN is problematic on surface grinding machines, working on the principle of
translational motion back processing of samples and the rotational movement of the tool. With such processing
nearly impossible to achieve high flatness machined surfaces along its entire length. We should also focus on
the problems of lack of machinery and equipment which, without the use of specific innovative tools and
mechanical treatment could work with a variety of mono and polycrystalline materials whose hardness is
substantially different from the metal samples. Moreover, most operations promising new machining metallic
materials requires considerable labor personal opticians elements quantum devices, which considerably
increases the complexity which in turn reduces the productivity. Thus, the creation of new methods of
mechanical treatment with innovative tools that could provide high levels of flatness N and AN mono and
polycrystalline surfaces of lithium tetraborate and increase productivity at the same time is obviously an
important issue.

The aim of this work was precisely with use of a polishing tool rotational cycloidal movements for
producing planar surfaces of working elements with a flatness Li,B40; corresponding to N=4, AN=1 to
increase the performance of these processes, polishing materials during the execution cycle of mechanical
treatment.

Was manufactured and used a special device with an innovative tool for polishing processes of
mechanical treatment of flat surfaces to achieve this goal. [4] As test samples a series of 12 elements working
mono and polycrystalline lithium tetraborate dimensions 17x19x26 mm were utilized. Studies were conducted
on the flatness interferometer IT 100 A, with a wavelength of 0,6328 micron in.

Application of the device developed by us was to cater to the needs of flatness N =4, AN =1 planar
treatment surfaces of working elements and increase the productivity of machining. In carrying out the
proposed method has been refined, manufactured and tested the specific form of the instrument and scheme of
the technological cycle of polishing machining plane.

In Fig. 1 schematically illustrates the working of the device, which was used in this work at polishing of
flat samples of lithium tetraborate.



Fig.1 The general scheme of the working part of the instrument.

A general scheme of the special device in Fig 1, comprising a polishing tool 1 constructed in the form of
a cylinder whose rotation axis B - B is positioned horizontally and parallel to its axis of symmetry A-A, in
order to allow cycloidal motions. To establish the processed element 3 with lithium tetraborate applied holder
2, which with one end fixed is hingedly C - C and is mounted for rotation about an axis parallel to the working
element the rotation axis B - B, which in turn is located in a horizontal plane parallel to the axis its symmetry
A—A. Consequently polishing tool rotation axis and pivotally mounted holder pivot axis lie parallel to the
symmetry axis of the polishing tool.

The principal difference between the applied polishing tool is that it is designed in such a way that his
head movement was cycloidal - rotating, and the working surface - end [5].

By cycloidal motions when the tool rotation is a constant change in its contact area with the working
element Li,B,O; treated surfaces. Thus, there is contact over the entire surface treated with the lifting element
with allowance flat profile profile during the production cycle processes abrasive mechanical treatment with
mono- and polycrystalline lithium tetraborate.

For a more detailed explanation of the technological possibilities provided by the circuit implementation
of the technological processes of abrasion mechanical treatment of the samples with Li,B40; in Fig. 2 shows
the extreme positions of the processed work item on a special stage cycloidal rotation of the working tool.

Fig.2. Scheme position a workpiece at various stages of rotation cycloidal special working tools:
a. that the proximal surface of the workpiece to position the pivot axis of the holder;
b. s the far surface of the workpiece to position the pivot axis of the holder.



Fig. 2 shows that the tool 1 has a cylindrical shape, where the distance between the tool axis of
symmetry A - A and its rotation axis B - B is equal to | (see figure 1). The holder 2 for an optical part 3 with
lithium tetraborate, which is processed, is pivoted on the axis C - C, and the optical part 3 is fixed to the free
end of the holder 2.

Point N, to the position shown in Fig. 2.a, it corresponds closest to the holder the pivot axis (point C) the
position of the line of contact surface of the tool 1 and the surface of the processed optical part 3 Li,B,O;. Note
that points A, B and C are located on the same straight line.

. . h .
Considering that BC =L, MN =h, AB =1, AN =R (R - radius of the tool, and CN =H - E of a right

triangle ACN receive:

(L—l)zz(H—gj +R? 1)

Point M, fig.2.b corresponds exactly farthest position from the point C, that is, the holder rotation axis 2
of the contact line between the surface of the optical part 3, and the treated surface of the instrument 1. For this
position:

) h oo
(L-1) = H+E +R )

Considering the equation (2) from equation (1), we obtain:
L2 —2L1+1P -2 -2LI-1% = H2—Hh+h42+R2—H2—Hh—T—R2,
2L1=Hh. (3)

I t should be noted that the course of the line of contact details and the working surface of the polishing
tool should be either equal to or greater than h to ensure cycloidal motion of the tool during mechanical
treatment of the surface treated optical parts of mono- and polycrystalline lithium tetraborate. Despite this for
the distance I, which is the following requirement must be carried out between the symmetry axis and the axis
of rotation of the processed work item:

,Hh
2L @)

For mechanical treatment of the proposed scheme to the free end of the holder 2, (div.ris.1 and Fig. 2)
attached workpiece 3 with lithium tetraborate, so that the treated surface facing the working surface of the
polishing tool 1.

The polishing tool is formed into a cylindrical shape. Working surface of the tool is its peripheral
portion, on which a foundation of soft fabric and a layer of abrasive polishing paste ACM 2/1. A holder
attached to the treated sample Li,B,0; coated abrasive material is slowly lowered to the working surface of the
tool and include a rotational movement of the tool. Thus there is a cycloidal rotation of the tool, which is
carried out by shifting the tool axis of rotation with the axis of its symmetry. Thus there is the removal of a
layer of material from all over the treated surface by Li,B,O; back and gradually moving parts on the line of
contact with the working surface of the tool. the tool rotation speed is 10 rev / min. Due to the fact that the
distance between edge positions of contact line is greater than the length of the surface treated and constituted
in this case 44 mm, next the workpiece is fixed and the plate as well, with the flat surfaces of the same material
to be treated with lithium tetraborate 17 mm, so that surface of the workpiece surface which was treated, were
in the same plane. During the polishing process on the proposed instrument through the use of cycloid-
rotational movement of the polishing tool were obtained polished surface Li,B,O; sizes 17x19 mm and 17x26
mm for which research results of the flatness of the IT 100 Ameets N=4-4,5,AN=0,5-1.



It should also be noted that by using the proposed method has been the use of time snizino cost of
manufacturing an optical part of one surface by 75%. Such reduction in working time is due to the fact that
after the mounting on the treated sample holder part optics quantum devices during polishing elements is
reduced to observation. This application of the working time costs for the production of a surface reduces the
complexity of manufacturing the optical parts of Li,B,O; than increasing production. And this change of
indicators of development and complexity of about 4 times increase the productivity of technological
operations polishing of flat surfaces with Li,B,0- for details functional electronics.

As a result of research carried out in the framework of the cycle of processes of polishing flat polished
surfaces Li,B40O5, found that the use of cycloid-rotating main tool movements during polishing of flat ground
surfaces with Li,B,O; provides uniform removal of material across the surface that is processedand the flatness
of the processed samples just falls within the necessary requirements, namely N = 4, AN = 1. It was also found
a significant increase in productivity by reducing the complexity of the processes of polishing process cycle
mechanical treatment.
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