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The paper present research system of fixing cugtlates and blocks in block-modular cutting tools.

Reliability teams cutting tools to a large extemtatmined by the reliability of fixing plates ineth
housing. There are many designs of clamping meshemitaking into account the working conditionsttod
cutting tools and features for their manufactudeede systems reflect the current trends in thegydei cutting
tools: high precision of manufacturing of cuttintates, the closed grooves and precisely manufatttoe
accommodate the cutting plates, the cutting plef@sping mechanisms with a minimum number of stmadt
elements, such as a screw or a lever. The impletientof such systems in terms of domestic produadiol is
not always possible, as it requires special equifiraad precise, high-quality components elemerteréfore
urgent to establish a system fixing cutting platieshnological conditions for domestic productiord amot
inferior to the best foreign systems reliability.

The system of fixing cutting plates, including fiolowing key elements (Fig. 1): the cutting pldp®s.
1) is set to open width direction groove cuttingdi (pos. 2). Fixing module of (pos. 3) is configdiras a "T-
shaped" strap, "the horizontal shelf* which is ddiiced into one part of the cutting plate hole Engdressed
against the front surface of the cutting plate,levithe other part is brought into contact with devel of the
cutting block. The "horizontal shelf' of "T-shapesttap is installed by planting in open longitudigeoove the
cutting block. "Vertical shelf" of strap is desigh@s a screw threaded into "horizontal shelf" o&gtand
installed in the "oval-shaped" hole of the cuttiblpck. When the strap screw is performed simultaseo
movement of strap in horizontal and vertical dits, and the strap of the cutting plate on theptse side
surface and the hole.

In the proposed system, the grooves are made apknediability of fixing of cutting plate is provet
except moves in radial, axially and tangentiallatige to the machined surface of the work piece.

7 3
I‘O — [ /
/2

| M X
"

SN
7z |

© 0O

Fig. 1. The system of fixing cutting plates

The design of the cutting block (Fig. 2) includesudting plate with hole installed into the transes
open groove relative to the geometric axis of thesing at a certain angée Clamping of plate provided a "T-
shaped" strap placed in an open longitudinal gramfvilhe housing of block and having formed at aglen
"strapping planar part" and "support part" in tbenf of plane or spherical surface. In the strapjpiag is a pin
incoming hole of cutting plate. Strapping planartpa contact with the front surface of the cuttipate and
support part — with a flat surface of the housifplock arranged at a predetermined angl€lamp of strap by
using screws threaded into it and freely enteriveg"bval-shaped" hole in the housing of block.
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Fig. 2. The design of the cutting block

Proposed design of cutting block differs from knoavralogues following:

1. Clamp made T-shaped as opposed to most similadfetractures (the L-shaped). And strapping part
has «leverage» smaller than the reference.

2. Clamp is placed in a groove of the housing onldhding provides free movement in the longitudinal
direction and fixed in the transverse, i.e. clamprks as a "yoke", the retaining plate on the transy
displacements.

3. Strapping part has a bevel at an angléhe value of which is chosen as the value ofptbsterior
angle of the cutting plate and a few adjusted étfrlscking angle for the contacting materials.

4. The supporting part is performed flat or spherarad contacts with beveled anglgplane of housing
of cutting block, whose value is chosen based emptssibility of longitudinal displacement of strap

5. Pin included in the planting to hole of strappirgrtpand has a spherical end (part of the hole of
cutting plate).

6. Clamping screw enters freely into the housing tzore is slid able transversely direction in relation
its axis.

7. Housing of block is cylindrical, allowing its ind@ion in the housing module whole tool and clamp
two hollow cylindrical elements with radius "sangleof the corresponding cylinder of the housingd an
tightening screw them.

8. Design of elements of clamping as cutting plated housing of cutting block provides action of
clamping forces on the direction of the cuttingcicomponents that ensures additional samplinglpesgaps
in the design of the cutting process.

Fixing system of the cutting block in the housingdule (Fig. 3) also technological and reliable.tiDgt
block mounted on the cylindrical surface in theehathere previously through the other hole enténem one
element of the clamping mechanism ("cotter"). Thnoduced another "cotter" and both "cotter" teghihg
screws, thus providing reliable clamping of cuttisigck between two "cotters" and exclusion of mogatof
cutting block in all directions. The exact locatioh"cotters" relatively cutting block considerseatition acting
on cutting plate cutting forces — clamping forceedied along the cutting forces, which eliminatapgin the
contact elements during vibration system.
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Fig. 3. Fixing system of the cutting block in theulsing module
Thus, the reliability of the proposed design ofditanodular cutting tools is dependent on the aayura

of performing linear and angular parameters of ¢benponents, material selection and details of tbat h
treatment, and compliance with the sequence ohadyeand adjustment tool.
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The article represents a new type of valve traycths used in tray columns. This type is the restilt
optimization of the common valve tray. This articleludes a design of a new type of the valve aag
experimental results of its efficiency and pressimgp which are illustrated in the diagrams.

Separation of mixtures is considered a major ofmrah the chemical industry and related branchfes o
production. Separation processes based on theipleda®f mass transfer require effective columnagproach
the perfect separation of mixtures. Trays, randakjng, or structured packing can be used insideobfmns.
They use different mechanisms of mass transferthmumain feature for all is a good approach toildxjiwm
through the generation of large amounts of intéafearea. This interfacial area results from thespae of vapor
through the perforations of trays, or the spreadihliquid on the surface of packing [1]. The choigetween a
tray and backed column for a particular applicattan only be made with complete assurance by @pstich
design. However, this will not always be worthwhite necessary, and the choice can usually be needthe
basis or experience by considering main advantagesdisadvantages of each type like. For exampdg, t
column can be designed to handle a wider rangeqafdl and gas flow-rates than packed towers; packed
columns are not suitable for very low liquid ratesl the efficiency of tray can be predicted withrencertainty
than the equivalent term for packing and we usugdlya higher efficiency in trays than in packifgr these
and many others reasons, we have preferred coluays [¢].

The bubble-cap tray is a flat perforated plate wihlrs around the holes, and caps in the formvefried cups
over the risers. The caps are usually equippedsidth or holes through which the vapor comesSiatie tray is a flat
perforated plate. The most common type of trayvalee tray [2]. In valve trays, perforations acwered by lift able
caps. Vapor flows lift the caps, thus creatingw farea for the passage of vapor. The lifting degets the vapor to flow
horizontally into the liquid, thus providing bettaixing than it is possible in sieve trays.

Sieve and valve trays have comparable capacifgjezfty, entrainment, and pressure drop. Bubbleticgs
have lower capacity and efficiency, and higheraémtnent and pressure drop than sieve and valve. fféag cost of
bubble-cap trays is the highest. Sieve trays @rdetist expensive, but valve trays do not cost rhigiter than sieve
trays. Maintenance, fouling tendency, and effettoaosion are the least in sieve trays, althaigly are not much
greater for valve trays. In general, bubble-capst@e mainly used in special applications. Fortratiger services,
either sieve or valve trays are the best choiexeSrays have advantages when the service isdpai corrosive, or
when turndown is unimportant, while valve trays pneferred when turndown is essential. With higkrgn costs, the
energy saved during even short turndown periodsllygustifies the relatively low cost differencetiveen valve and
sieve trays. This has made valve trays most poputhe industry [2, 3].

For these reasons we have chosen valve tray felaperg and designing a new type of valve tray. Wile
pursue the following optimization goals: high afiecy, low moderate pressure drop, high capagity Jew cost.

Principle of work of the tray is shown at the follmg (Fig. a). The valves will move up and down in
response to changing vapor flow rates. At norm@amftate, the valve is roughly in the middle positié\t low
vapor rates, the valve settles over the perforadiot covers it to avoid liquid weeping. The valgbsuld be
heavy enough to prevent excessive opening at Iqgendow rate. As the vapor rate is increased,vhiee (1)
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