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Abstract. Purpose. Creation and study of a roll drive mechanism with a planetary gearbox, which will ensure a reduction
in axial forces in the production of thin-walled pipes and it will expand the range of pipes obtained on cold pilger rolling
mills. Methodology. The work includes research on determining the parameters of the roll drive of cold pilger rolling mills
using the graph-analytical method of studying the kinematics of mechanisms. Results. The roll drive mechanism with a
planetary gearbox will ensure regulation of the angular speed of rotation of the rolls and a reduction in axial forces. Sci-
entific novelty. The influence of the geometric parameters of the roll drive on the value of the angular speed of the rolls,
which ensure a reduction in axial forces, has been determined. Practical significance. The roll drive mechanism with a
planetary gearbox allows obtaining high-quality thin-walled pipes with the possibility of expanding the range.
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Axomauyis. Mema. CmeopeHHsi ma O0CiOXXeHHs1 MexaHi3My rpugody earsiKie 3 rniaHemapHum pedyKmopom, sikull 3a-
be3neyums 3MEHWEeHHST 0CbOBUX 3yCuUrlb MPU 8UPOBHUUMEI MOHKOCMIHHUX mpy6 ma po3wupums copmameHm mpyb,
W0 ompuMyrOmMbCS Ha cmaHax XxornoOHoI ninizpumosoi npokamku. Memodosozis. Po6oma exrroyae 00CiOKEHHS 3 8U-
3Ha4YeHHs1 napamempie npueody 8arsikie cmaHie XornoOHOI Niniepumosoi npokamku mpy6 3 UKopucmaHHsIM epaghoaHarli-
muyHO20 Memody 00CIOXKEeHHS KiIHeMamuKu MexaHismie. Peaynbmamu. MexaHiam npugody earikie 3 niaHemapHuUM pe-
Aykmopom 3abe3rneyums peayriroeaHHs Kymoeoi weudkocmi obepmaHHs earikie ma 3MeHWeHHs 0CbosuX 3ycurb. Hay-
Koea HogU3Ha. BusHayeHo 8riug 2eoMempuyHUX napamMempie npusody earikie Ha 8enu4uHy Kymoegoi weudkocmi ears-
Kig, Wwo 3abe3neyqyomb 3MEeHWEHHSI 0Cbosux 3ycusb. lMpakmu4yHe 3HavyeHHs1. MexaHi3am npusody earkie 3 nnaHemap-
Hum pedykmopom 0380715I€ OMPUMY8aMU 8UCOKOSIKICHI MOHKOCMIHHI mpy6bu 3 MOXX/IUGICMIO PO3WIUPEHHST copmaMeHmy.

JJI1 TPYOONPOKATHUX CTAHIB X0JIOHOI MUIIrPUMOBOI MPOKATKHU TPYO

Knro4voei croea: npusio earskis, nnaHemapHutl pedykmop, Xoro0Ha MinigpumMosa fpokKamka, 0Cb08i 3yCUsisis, MOH-

KOCmiHHI mpyb6u.

Introduction. The use of various methods and tech-
nologies for metal processing using plastic defor-
mation has ensured the production of a wide range of
metal products.

At the present stage of development of production
technology of thin-walled long metal products are in
greatest demand, in particular thin-walled and espe-
cially thin-walled pipes. Thin-walled cold-deformed
long pipes are the basis for further technical progress.

Analysis of published data and problem statement.
The existing mechanism for driving rolls on cold pilger
rolling mills leads to the appearance of axial forces,
which is the cause of corrugations and other defects.
When rolling thin-walled pipes, these defects are more
significant. Obtaining high-quality thin-walled pipes is
impossible without reducing the magnitude of axial
forces [1-2].

To reduce axial forces, it is proposed to use re-
placeable parts for each rolling route. Adjusting the an-
gular speed of rotation of the rolls will allow for each
range of pipes to ensure compliance between the
forced rolling radius and the natural one [1-5].

The purpose of the development is to create and
study a mechanism for driving rolls with a planetary

gearbox, which will ensure a reduction in axial forces
in the production of thin-walled pipes and expand the
range of pipes produced on cold pilger rolling mills.

Materials and methods. A mechanism for driving
rolls of cold pilger rolling mills with a planetary gearbox
is proposed. The kinematic diagram of this roll drive is
shown in Fig.1.

Wheel 10 is driven by an electric motor. Wheel 8,
which is engaged with wheel 10, rotates. Wheel 7
drives connecting rod 5, which is fixed to the roller. The
electric motor for driving the working stand rotates
crank 2.

To determine the number of degrees of mobility of
the mechanism, a structural diagram was constructed
(Fig. 2). The structural diagram indicates the links of
the mechanism consisting of the working stand mech-
anism and the roller drive. Crank 1 and wheel 10 are
driving, therefore they are indicated by solid lines.
Other links have the form of various geometric figures
with corners in the form of a circle. For example, a sta-
tionary frame contains four vertices. The first circle
(from left to right) means the connection of the frame
with the gear wheel 10 using a rotational kinematic pair
of the first kind (fifth class), the second - the connection
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with the carrier 9 using a kinematic pair of the fifth
class, the third - with the gear wheel 7 (pair of the 5th
class), the fourth - the connection with the working
stand 4 (pair of the 5th class), the fifth - the connection
with the crank of the roller drive 2. The class of the pair
indicates the number of connection conditions that are
determined by it. That is, a pair of the fifth class pro-
vides one degree of mobility. The working cage 4 con-
tains four vertices. The first circle (from left to right)
connects the working cage with the connecting rod 5,
the second - connects with the roller 6, the third - con-
nects with the fixed frame 1, the fourth - with the con-
necting rod 3. All kinematic pairs that connect the work-
ing cage with other links are of the fifth class and pro-
vide one degree of mobility. The crank 2 is connected
by means of kinematic pairs of the fifth class with the
fixed frame 1 and the connecting rod 3. The connecting
rod 5 is connected by only two kinematic pairs of the
fifth class with the working cage 4, the wheel 7 and by

means of a kinematic pair of the fourth class with the
roller (one link with a gear wheel) 6.

On the upper and lower rollers there are synchro-
nizing gears. The lower roller forms one link with the
synchronizing gear (the link is designated by the num-
ber 6 and conventionally called the roller). The upper
roller forms one link with the synchronizing gear and
the connecting rod (the link is shown by the number 5
and itis called the connecting rod). The roller 6 and the
working stand 4 are interconnected by a kinematic pair
of the fifth class. The wheel 10 is connected to the
frame using a kinematic pair of the fifth class, and to
the wheel 8 using a gear pair of the fourth class. The
wheel 8 is connected to the carrier 5 using a kinematic
pair of the fifth class, and to the wheel 7 using a pair of
the fourth class. The wheel 7 is connected to the frame
using a kinematic pair of the fifth class, and to the
wheel 8 using a pair of the fourth class.

Fig. 1. Roller drive mechanism with planetary gearbox: 1 - fixed frame; 2 - crank drive of the working

stand; 3 - connecting rod; 4 - working stand; 5 -
6 - roller; 7, 8, 10 - gears; 9 — carrier.
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connecting rod, upper roller, gear wheel (one link);

Fig. 2. Structural diagram of the roller drive mechanism with planetary gearbox.

Using the structural diagram, the number of kine-
matic pairs and their class, as well as the number of
links, were obtained. The number of degrees of

W=3n-1)-2p

where n - total number of mechanism links;
p1 - number of single-moving links of the mechanism,
p2 - number of two-moving links of the mechanism.
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mobility of the mechanism (consists of the working
stand drive mechanism and the roll drive mechanism)

(I

-p,=3-10—-2-11-3=2 (1)

The number of mobility degrees corresponds to the
number of engines (one for the stand drive, the other
for the roll drive). This will provide the ability to adjust



the angular speed of the roll depending on the rolling
route.

So, it is possible to formulate requirements for the
drive of the rolls of cold pilger rolling mills. The drive
mechanism must provide the required angle of rotation
of the roll, and the angular speed must change
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according to the law that ensures the maximum reduc-
tion of axial forces.

Using kinematic analysis, it is shown the change in
the angle of rotation of the rolls depending on the time
of rotation of the crank of the working stand drive
(Fig. 4).
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Fig. 4. Change in the angle of rotation of the roll depending
on the time of rotation of the crank drive of the working

stand

The simulation shows that the nature of the change
in torque on the electric motor shaft corresponds to the
change in torque on the roll.

It is also important that the direction of rotation of
the rotor of the gear drive motor 10 does not change
when the direction of movement of the working cage
changes. This has a positive effect on the efficiency of
the mechanism.

Conclusions

1. A roller drive mechanism with a planetary gear-
box has been developed. Based on the structural anal-
ysis of the mechanisms, it was shown that this

mechanism can work.

2. A separate roller drive mechanism with a plane-
tary gearbox allows you to adjust the speed of rotation
of the rollers regardless of the speed of the working
stand. The parameters of this drive can be determined
using kinematic analysis.

3. The roller drive mechanism with a planetary
gearbox will provide adjustment of the angular speed
of rotation of the rollers and reduce axial forces. This
will allow you to obtain high-quality thin-walled pipes
with the possibility of expanding the range of pipes pro-
duced by these mills.
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