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AnHortanus. Pa3paborana MeTOIMKa YCKOPEHHOTO MCIIPABIICHHSI SKCICHTPUCHUTETA HA TIPU TOYCHUH
3arOTOBOK Ha TSDKEJBIX CTaHKax. lcmonb30BaHWE MaHHOrO croco0a IIO3BOJISICT COKPATHTh
KOJIMYECTBO IMPOXOJOB, HEOOXOAMUMBIX [yl HCHPABICHHS OSKCICHTPUCHTETa M 00ECHeYuTh
CTaOMIILHOCTD MapaMeTPOB KauecTBa 00paObOTaHHBIX MIOBEPXHOCTEH.
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Abstract. The technique of accelerated correction of ecagtytrion turning blanks on heavy
machines. The use of this method allows to redbeenumber of passes necessary to correct the
eccentricity and ensure the stability of the qygliarameters of the treated surfaces.

Production of heavy metallurgical, power, transmmtiipment is the basis of
mechanical engineering of the Russian Federatiah an important part of its
exports. The possibility of manufacturing heavy maes, competitive in the world
market, is provided by the equipment of machindemg enterprises with modern
machine tools. The main group of machine Park afmmee-building enterprises of
the country is lathes. Most parts of heavy dutyies and generators, marine
vessels, rolling mills and other machines are mraghiwith numerical control on
heavy duty lathes with virtually no limit on sizeeight and accuracy [1].

The application of new methods of producing blanesiuced machining
allowances, and improving the design tool, the tavaaof numerical control (NSC)
machines of high and especially high precisionhtggality pre-treatment allowed
as finishing operations use processes to finigtngr

However, despite the positive effects of nhew meshotl obtaining blanks,
still not eliminated the shortcomings associatethuhe technological heredity of
the process (the presence of a significant resieltantricity of the workpiece after
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roughing and related tasks of installation and med@tion of parts to perform
finishing operations).

Currently, finishing turning on heavy equipment ¢surried out using
traditional methods that do not fully take into @aot the influence of random
factors that reduce the stability of the qualitypobcessed products. Large masses
and dimensions of parts, their uniqueness (fighig, high cost, labor intensity of
machining require special conditions, which arensicantly different from
traditional solutions for light and medium-sized anmes [2]. When processing
products on heavy machines, taking into accountutieteadiness of the process
associated with a change in the state of the tdgopimal system, in the
development of technological processes and metlddsontrol of lathes will
increase the productivity of the process, reduce ¢bst of processing parts,
improve the accuracy of final turning [3].
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Fig. 1. A portion of a drawing roll mill

At the stage of final turning, with the re-instdilken of the part there is a
significant eccentricity, which has a negative ictpan the output quality of the
treated surface.

The aim of the work is to develop a way to elime#tte eccentricity and
ensure the accuracy of the position of the workgiaiter roughing. Experimental
studies were carried out on samples with a dianwt&600 mm after roughing and
semi-finishing.

The essence of the method is as follows: to cothecbriginal eccentricity of
the workpiecee, , an additional eccentricity is creat&d between the center of the

part and the axis of its rotation. Processing isi@ad out with the displacement of
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the axis of the outer surface of the part relatovéhe axis of rotatiore, =€, —Ac.
The value of the additional eccentricity specifiék is determined from the
expression:
_ &@-E)™ )
1-(1-g)™’

where & — initial eccentricity of the workpiece, mne — coefficient that depends
on the circumstances turningy, — number of passes;

The value of the initial eccentricitg,, determined by measuringValue of
coefficientE determined from the following ratio:

-
E= K+’ (2)

where | — rigidity of the technological system, N/rK; — coefficient that depends

on the circumstances turning, N/m.

Value of coefficientK , constant for these processing conditions, defamd
follows:

Ay

Py
K :ﬁ, 3)

where P, — radial cutting force, Nt — depth of cut, m;
Coefficient m, for turning with longitudinal feed characterizég thumber of

passes necessary to correct the original eccedwmtrgi. Its value is calculated
according to the dependence:
P+¢g —-Acs

mnN=————

, " ) (4)
where P — the minimum seam allowance on the side, m.
Time spent on the turning process to correct tiggral eccentricity:
LIm
r= z, 5
nS ®)

where n — spindle rotation frequency, rot/k; — length of surface to be treated, m;
S - longitudinal feed, m/rot

The use of this method of eccentricity correctiam de effectively used in
the adaptive system of a heavy lathe.

On the basis of the proposed method, a methodnsurang the accuracy of
the workpiece is developed.

To implement the above method, experimental studvese conducted.
Experiments were carried out on the machine fasliimg turning CTU35081(H)
TORNI TACCHI, with the system NSC Sinumeric 840Dguipped with
tensometric devices that allow to measure the amotircutting forces during
processing and determine the rigidity of the tedbgioal system. The number of
revolutions of the machine spindle was selectethftibe condition of ensuring the
cutting speed 125 m/min.
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As experimental samples, samples with a diameted560 mm with initial
eccentricity were made (table 1). When turning gsirspecial movable support and
the center allow you to specify a certain valughefadditional eccentricitje .

Cutting tool: lathe cutter with a plate of mixedamics based on aluminum
oxide (CC650). Cutting conditions were assigned oaling to existing
recommendations and calculation data.

Allowance is removed when turning equal to 0,3 nivteasurement of

eccentricity before and after treatment and €, (fig. 2) laser interferometer was
used to measure the radial runout of the outer eliem

Fig. 2. Scheme for the implementatiori of the metbiocbrrection of eccentricity

The value of the initial eccentricity, was defined as the radial beating of the

outer diameter.

Before the beginning of the experiments, the rigidif the technological
system was determined.

The depth of cut in one pass was calculated aqugitdt

[m,
where d, — the diameter of the workpiece before processimy; d — the diameter

of the workpiece after processing, mm.
The average value of the allowance taken for 6gzae$ the cutter was 0.3
mm at these cutting conditions. Average depth afdaiermined by the formula

(6), t=0,05 mm. The average value of the effart = 5464
The value of the coefficienk’ determined:
P 546

t=

—, K =1092010°.
tx 00500
Coefficient E on expression (2):
I 179010

= = = 014.
K+j 109200° +179010° .

The required number of passes from expressiors(4) i
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005
Values of constants and coefficients required falcudation of additional
eccentricityAg , summarized in the table 1.

=72.

Tab. 1. The values of the coefficients to calculate

_ m
j,Nm | K,Nm | E |m, Agzgl(l E)
1-(1-E)™
179M10° | 1092110° | 0,14| 7 E= )
K+ ]

At the given cutting conditions, the workpieces @verocessed without
displacement of the rotation axise(= 0) and with the added eccentricitys£0),
the value of which for each particular case onlthsis of the data given in table 2,
and the value of the initial eccentricity of the ngoiece was calculated by the
formula (1). The total eccentricity was determifian the ratios, = & —A¢.

The results of the experiments are summarizedie &

Tab. 2. The results of the experiments (finishinging)

—

Initial . : Number of | Number of
Ne experi- eccentricit_y ol 'g‘fc:gg;(zngd -(I;Ei ;ﬁtsrllgll:;l passes Withoutpas;gs with
ment | the workpiece o ’ £ mm additional additional

€, mm res’ offset, m, offset, m

1 0,055 0 0,016 7

2 0,060 0 0,019 7

3 0,062 0 0,018 7

4 0,070 0 0,022 8

5 0,055 0,029 0,007 6

6 0,060 0,032 0,007 6

7 0,062 0,033 0,009 6

8 0,070 0,037 0,008 7

On the basis of the conducted researches it iblesttad: for correction of
initial eccentricity of preparationg; = 0055+ 007mm, &, = 0004~ 0008mm,
when turning without specifying an additional offseis necessary to make up to 7
passes, i.e. 1.5 times more than when turning Avith 0.

Presence of residual eccentricity, after turning with optional offsete#0 it

is explained by the presence of errors in the expmants, as well as the fact that the
turning, as well as any process, inherent in tleatown of errors inherent in the

process.
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The experiments have shown the possibility of ughig method to correct
the original eccentricity of the workpieces. The a$ this method allows to reduce
the number of passes required to correct the encientimprove the accuracy and
performance of the turning process.
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