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Abstract. One of the most important factors that incredfei@ncy, durability and reliability

of rotating units is precision installation, pretiga maintenance work, timely replacing of a
failed or worn components and assemblies. Thes&sagitould be carried out in the operation
of the equipment, as the downtime in many caseadsléa large financial losses. Stop of one
unit of an industrial enterprise can interrupt teehnological chain of production, resulting in
a possible stop of the entire equipment. Improviegefficiency and optimization of the repair
process increases accuracy of installation work nwivstalling equipment, conducting
restoration under operating conditions relevantefaierprises of different industries because it
eliminates dismantling the equipment, sending inintenance, the expectation of equipment
return, the new installation with the required dfyednd accuracy of repair.

1. Introduction

Loading and unloading nodes, and grinding raw nhidlge internal devices of the cone type or sludge
worm. The load from the incoming and outgoing mateas to protect the inner surface of the axle
from damage and wear. Seats for trubochnika and eom traces of deformation and hardening, and
the axles have wear and deformation of the innbndnjcal surface. Inserts wear due to abrasion of
fine material and blows significant pieces of thput material. In the raw mills are mainly plug-in
elements are deformed due to the ingress of lamggégh material and grinding mills abrasion occurs
due to the contact with a hard clinker. In thisqass, trubochnik wear and reduced wall thickness. T
the mill shell constantly acting dynamic forcesttbanduct will cause vibrations that are transrditte
to the axles and inner elements [1-6].

2. Themain part

Under the action of shocks and vibrations, the imgusf the axle is the stress-compressed vertically
and stretched horizontally. As a result, the plugeiement is deformed. Moving the element in the
resulting gap leads to the fact that it gets rawd, ander the action of variable loads is the destn

of the Seating surfaces of the axle and the inglerglement. In this process, the shape of thargeat
surfaces and after repair to establish a new stdnias impossible. Connection design of the dit
with the drive shaft characterized by the fact tit mating part has large dimensions and a large
mass. For normal operation this connection is rsgggd0 ensure accurate handling of splines mating
parts and the splines of the clutch and precisembly of parts. Failure to comply with these tewhs
effort when the mills are distributed to the sl@sineven, overloaded the splines wear out quickly,
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accompanied by a vibration in the drive mechaniaththe discharge end of the u

Desigred side machine 3 for holes of large diameter. 8idehine is mounted on a plate 5, wr
is attached to the force table 1. The whole strects mounted on the side of the spare part
process control is performed by using the remofEh2. requirecdepth of cut will be determined a
set manually, longitudinal feedautomatic. The recoverable part is rotated fromAtgembly with its
own drive. If necessary, execution of surfacing kgoinstead of the cutting tool is possible to aiis
for surfaing welding machine or device for grinding abrasivel. The disadvantage of this spe:
side of the machine is the presence of displacesy@ithe cutting tool relative to the axis of ragat
of the restoring parts. These phenomena occur duthd fct that the housing of the rotati
Assembly with his large weight and length and heffedtion and vibration. Due to the fact that
recovered item based on a spherical reference ntues the deflection of the housing unit char
the position of te axis of rotation of this part and offset it relatto the cutting tool. Most often
industry there is a need for processing the bodhefaxles of the grinding mills. During the b
process of the material of the wearing surfacehef d@xle. Usuilly the axles have a length of t\
meters and a diameter up to 1800mm and repair sudace can be a special auxiliary macl
module [7, 8].The design of this module allows toqgess the inner surface of the large rote
diameter and length. Machinirgcuracy depends on the quality of the referende

A method of processing holes of large diametricellthat the bearing support is installed auxili
machine module with a spherical base, the machie tiwo rollers, which is set recovera
deflagrate.

Side the machine is in its construction is slab,léngth of which greatly exceeds the depth of
processed holes. The plate is installed the machihech because of its considerable mass ce
deformation of the plate. In addition, under action of cutting forces, an additional deflectimmd
potential vibrations from the system side of thechiiee— based device - toolrecoverable detail du
to varying cutting forces, arising due to spottydmeess and of various sizes p

5 2 3 4

Figure 1. The scheme of installation of the special auxiliamgchining module for processing 1
inner surface of the axle:1pewer table; 2 remote control— machines; 4 axle; 5— plate

The plate can be considered as a beam clampedeag¢rah) and the loafrom the cutting forc
moves along the beam.

To determine the movement written in the matrixnfoof integral for Mora | precinct in
determining the displacements depend only uponibgna one plane [9
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M, xM, xd —T
Ko = [ g T M XA XM,

' : (1.1)
where M i is the transpose of the column isolated momemts ahe site,
—T
M =[M7Z ME M2
A‘ - the diagonal flexibility matrix forl the site:
| a’ 0 0
A=—-0 4 0
' 6El, % .
0 0 a;
! (1.2)
a. = |7O
Here = 'i —relative give {o —any fixed moment of inertia as maily,— the moment of inertia in
I the cross section of the eleménb;
Mip _ freight matrix — columr the site
ML
Mie = Mjp
M 2
P (1.3)

In these formulas, the indicés: ¢ - 7 indicate that the values correspond to left, nedaiid right
parts of the element sectidn.

The matrix multiplication in equation (6.1) coineglwith the evaluation of the integral Mora using
the formula of Simpson [9].

Summing up the final calculations for &ll- areas of the system, have:

N, —r7
Dip =D Mijc XA XM .
i= (1.4)
This expression can be written in block form:

4 0 .. O Mo
—T —T —T 4, ... 0 M,
Ap =M, M2k,....M« [X X .
0 0 .. 4, M o (15)
For the displacement vecté’p, componentélp R have [9]:
Ar :MTXAXMP. (1.6)
if | the site® 1 = ©™ | the diagonal matrix (1.2) give becomes:
1 0O
A =Ej|. 0 X 0|
10 0 1

In the process of processing the inner surfachetdrge-sized shaft because of the differences in
allowances on the treated surface and spotted dhgndss of metal cutting forces are constantly
changing, the result of which may cause forcedllations of the system. Efforts to fluctuations
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change in timep(t) and cause the syste%’u” , and its relation to the same static factor friwe

powerPmax is called the dynamic coefficient [9]:

Kd = 80%'

When considering oscillations under the actionarfable forces” (t) auxiliary machine module

can be viewed as a system. Under the forcé& 6 the system will deviate from the equilibrium
position, but under the influence of the stiffnedlé return to the equilibrium position.

Thus, if we accept that the mass deviatiBrthe magnitudey on it except poweP () will act in
a restoring forcePD, seeking to return to the starting positi&ﬁj = ‘Cy); the force of inertia
| = -my and the resistance for&® (t) we get the equation:

my+cy + R.(t) = P(t)

3. Conclusion

Reasoning Equations for the bending and vibratibplate side of the machine, which allow the
application of numerical control to adjust the mmesnt of the cutting tool when machining holes of
large diameter. Research and testing of auxiliaaghines showed that they provide for the treatment
of large rotating parts under operating conditiaitiiout dismantling. [10-13].
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