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8. Design of elements of clamping as cutting plated bhousing of cutting block provides action of
clamping forces on the direction of the cuttingctocomponents that ensures additional samplingldesgaps
in the design of the cutting process.

Fixing system of the cutting block in the housingdule (fig. 3) also technological and reliable. ti@gt block
mounted on the cylindrical surface in the hole, hgreviously through the other hole entered ime element of the
clamping mechanism ("cotter"). Then introduced lzaedtcotter” and both "cotter” tightening screvusstproviding reliable
clamping of cutting block between two "cotters” adlusion of movement of cutting block in all difens. The exact
location of “cotters” relatively cutting block caters direction acting on cutting plate cuttingcés — clamping force
directed along the cutting forces, which elimingigss in the contact elements during vibratioregyst

I

Fig. 3. Fixing system of the cutting block in theuking 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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FINDING OF RADIUS OF CONVERGENCE OF THE POWER SERIE S CONTAINING
NOT ALL POWER (X-A) WITH THE HELP OF FORMULA BY MEA NS OF SIMPLE
TRANSFORMATION OF COEFFICIENT OF THE SERIES

DMITRY OREL, ALESYA PEREVOZKINA
Polotsk State University, Belarus

Functional series of the form:

agta(x—a+ a(x a%+.+ g(x d1+...=z RO x ¥, (1)
n=0
wherea, JR, n=0,12,.., alR are called a power series. Numbegsa;, a,,...,, are called coefficients of

power series.
If a=0 we receive a series of the form

a0+a1x+a2x2+...+a,>’<’+...=z a xR, )
n=0

we will examine such power series from the poinviefv that if in series (1) puk—a= y one can always go
to a series which looks like form (2).
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Abel's theorem implies that ik # 0 there is a point of convergence of power serigst(#2 interval
(=1 ;1% I) consists of points of convergence of this serésall values x out of this interval series (2)
diverges. Interval(—|Xg |;]|%y |) called the interval of convergence of power serfegtting the interval of
convergence can be written &sR; R) . The number R is called the radius of convergerfitke power series.

For finding of radius of convergence of power se(2) in the majority of manuals are offered to trse
following formulae:

R= lim |20 3)
N-o 8nyy
R= lim —= (4)

which are derived from Dalamber and Cauchy's aoiterTo derive formula (3) one will make a serids o
modules of members of these power series:

lag |+ |61><1L [+ |a2><2 B .+ | X ¥ . to the turned-out series we will apply a criteridssume that there is a

+1
limit fim |20 = jim |M Elx | lim P ¢ oxz 0
n-o U n- oo anx n-o &y
On the basis of the d'Alembert series converges if
x| lim |2 1 (5)
n-o  ay

the series made of modules of members of seriesd{(?rges at those values, for whi¢k > lim | a |-
N 8nig

Thus, for series (2) the radius of absolute cormecg is given by (3).
Similarly, having used Cauchy's radical criterigns possible to establish that the radius of @gence

can be found by formula (4).
Consider the example of how to use the above farnsuthe radius of convergence of the power series.

e n
Example 1. Find the radius of convergence of thmqm(}serieszx—.
n=1

Solution: For the above serieg =£; any =%1 using the formula (2) we obtain:
n n

1
= lim |—|— I| |—|:1
n-— o
n+1
But it should be noted that formulae (3) and (4stnie used very carefully, as if the infinite setaefficients
®© .2n
addresses in zero, it is impossible to use thefisggormulas. For example, we will take a serEX— at it the infinite

n=1

set of coefficients is zero, namely all coefficieat odd degrees are equal to zero, in too tinféctems at even degrees are

other than zero. Applying (3) we receive on thelm@ R = lim B g ,onthe otheR = lim Bont1 _ 0.

N—c 8pn-1 N 8n+2

We will take any pointx, other than zero, then, aR = lim B g Xg is a convergence point, but
n-o 8n-1

L . @ o . .
on the other hand in view of the fact thaR= lim =21 =0 same the point is a divergence point, so we
n-o 8o,
received a contradiction.
This occurs when the number does not contain allgpoc. For example:

XN X2 X8 X .
— =—+—2 +—3+...+— (contains only even degreeg or
n

) n 1
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© 2n-1 1 .3 .5 -1
=+ 4+

=N 1 2

In this regard, many authors recommend to usetatmeation of radius of convergence of such power
series directly Dalamber and Cauchy's criteriorhautit resorting to general formulas for determirting radius,
which complicates the calculation limit.

In this report we will consider a method of finding§ radius of convergence which allows to work not
with the general member of a row as in DalambeZauchy's criterion, and uses only coefficientshef $eries,
by their simple transformation.

2n
: X . . e
Example, our senesZ:— convert to a form that will contain all the powersWe will divide all
n
n=1
coefficients at n into that expression which fapeim an exponent. The exponent is equal in our @&rén

(contains only odd degrees).

Lol n
. S - X
respectively we will divide all coefficients at m @. E Y

n=1 —
2
Find the radius of convergence of the series obthby the formula (3):
1
n
R= lim | 2= lim |2(”+1)|=1
nooo 2n
n+1
2
Find the radius of convergence of the originalesekiy d'Alembert:
n+l
X L "
2 S
fim 2L = gim SO i 2™ i
n-oco L” n-o (n+D)x" n-o (n+1) X nooo N+1
n
|X|<; |XF}: 1, Tx. R x|, 70 R=1.
n 1
| lim |—|
n- o n+1

As we can see the result is the same.
00 Xan
We will consider now a seriegﬁ ,rae a,c — coefficients at n,a, b, cd R.

n=1
Find the radius of convergence by d'Alembert
a(n+1)
( ny,aictn ) )
lim | b |— lim |u E[x® | lim |i |, on a formula (5) we receive:
no o X Nn- oo bcnbcxan No o bC
ﬁ
1 1 -
[x2 | lim | =K 1= X $————= lim |b° |- [x4 B, as|x E R receive
noo p° 1 n- oo
lim |—|
n- oo b

C
R= b2 . Based on this, | guess in the original seriesbmadivided both coefficients on the same natusahlmer
not equal to 0. That is, in the original seriesfficents, divide bya:
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As you can see, we get a series in which all thveeps at present, therefore, we can apply the far(Rl
and (4), which greatly simplifies the calculaticiradius of convergence.
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RESEARCH OF THE ALKYLATION PROCESS OF PHENOL BY TET RAMERS
OF PROPYLENE ON ION-EXCHANGE SMOLS

DZIANIS MIRANENKA, ALIAKSANDR ZAVADSKI, SERAPHIMA POKROUSKAYA
Polotsk State University, Belarus

The article is described the regularity of phentiky#ation process by tetramers of propylene by ion
exchange catalyst. This process possesses a tunmest in manufacturing of phenol engine additi
Reaction’s conversion and selectivity were estichatedifferent circumstances.

Currently in the process of synthesis of alkyl pildny phenol alkylation of propylene tetramers used
ion exchange the catalyst has a high sensitivitgntasture, even at 3 wt% water using it ineffectivdil the
maximum permissible temperature of operation. Gitvert the maximum operating temperature sulphogi¢io
TULSJON T-66 is 403 ° K (130 ° C), its applicatimyuires the provision of special technologicalditbians on
the content of moisture in the system /1 /.

Basic physical and chemical properties of the sampF ion exchange resins in passport supplier are
shown in Table 1.

Table 1-Basic physical and chemical propertiehefsamples

Catalyst Bulk density | Specific surface Pore |Total capacity Maximum operating
area, m2/g |diameter,A eq/kg temperature, ° C
Catalyst 1 610 53 300 4,7 120
Catalyst 2 560 50 300 5,0 150
Catalyst 3 770 33 240 54 150
Catalyst 4 500 35 450 - 500 4,9 130
Catalystb 540 - 580 45 - 60 120 - 300 4,7 -

Synthesis alkylphenol based catalysts investigated

Alkylphenol synthesized by apkilirovaniya phendtéeers of propylene catalyst cation exchange ( ion
exchange resins ) . Temperature range study agvitedhe industry and is 130-150 ° C. Diffusion iipition
removable stirrer at a speed above 300 rev / raimd, the reaction takes place in the kinetic motlé / In the
studies of the impeller shaft speed was maintaaeb0 rev / min.

Study phenol alkylation tetramers of propylene easied out in a three necked reaction flask uaimgflux
condenser for condensing the vapor; the reactimpeeature was recorded with a laboratory thermametgensive
stirring of the reaction mixture was carried ounhgsa laboratory stirrer throughout the alkylatimocess . The first
component introduced into the reaction mixture yphsnol. After introduction of the catalyst wasefillin phenol
required mass quantity by weight of the mixtures Tirated mixture was stirred for one hour to peefter catalyst and
swelling ; propylene tetramers further injected ithte reaction mixture . Duration of the experim@as 180 min. The
ratio of phenol: alkene depending on a seriesud@xents were on the level:

- 2:1 mol / mol, and a catalyst loading of 20% (welative to the weight of the reaction mixtutet 1 ;

- 4:1 mol / mol and a catalyst loading of 20% (welative to the weight of the reaction mixtuteve series ;

- 4:1 mol / mol and a catalyst loading of 10% ()welative to the weight of the reaction mixtuBeseries ;

- 6:1 mol / mol and a catalyst loading of 10% (welative to the weight of the reaction mixtureseries .

Reference points were selected the following indica

1) concentration monoapkilfenolov ;
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