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STUDY OF RIB BENDING
AT INSTALLATION OF INSERTION INTO RIB
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The existing rib designs are made taking into account their one-time use, which
leads to an increase in financial and resource costs and a low accuracy in the as-
sembly and in the strength of the grate. In addition, the practice of using grates in
cotton ginning plants has shown that ribs in grate grills are worn out from the touch
of the saws due to their warping and errors in the assembly of the grate. The wear
of the grate in the working area leads to an increase in the inter grate clearance in
the contact area with the saw blade and to a failure of the ginning process. To elim-
inate the above disadvantages, a new steel grate structure with an insert (a replace-
able element) as a curved sheet is proposed; its ends are made in the form of a trap-
ezoid. The grates have a ledge for a rigid and secure attachment to the bar. On the
surface of the bar, there are holes for connecting the bar with the grate, made in the
form of a quadrangle. However, in the scientific literature on the topic, there is no
information on the study of the bending of the grate during the installation of the
insert into the grate. Calculation schemes and experimental setups are proposed to
establish the value of the grate deflection during the installation of the insert into
the grate (cantilever installation and the installation on two supports). The values of
the permanent deformation on the grate after installing the insert are: when the
form is a rectangle — 0.016 mm, a triangle — 0.05 mm, and when the insert has a
circular form — 0.08 mm. Therefore, the rectangular shape of the ends of the insert
is a rational one. Using the recommendations for installing the insert in the grate
will significantly reduce production costs and increase the level of accuracy during
assembly, as well as the strength of the grate.

Cywiecmeyrouias KOHCIMPYKYUA KONOCHUKOS U32OMAGTUGACHICA C YUEMOM UX
00HOPA306020 UCNOIb306AHUA, YHO NPUBOOUM K YEENUUEHUI0 (PUHANCOBYIX, pe-
CYPCHBIX 3ampam u HU3KOMY YPOGHIO MOYHOCIU NPU COOPKe U NPOUHOCHIU KOJ10C-
HuKoeou peutemku. Kpome mozo, npakmuka ucnonib308anus KoiocHuUKo8blx peuie-
MOK HA XJIONKOOYUCIMUMENbHBIX 3A600a4X NOKA3ANA, YO KOJIOCHUKU 6 KOJIOCHUKO-
8bIX PeulemKax UHAWUGAIOMCA OM KACAHUA RUL 6CleOCMEUe UX KOPOOIeHUA U
nozpewHocmu cOOpKu KOJ10CHUK080IU pewtemku. H3noc KonocHuxkoe é paboueii
30He NPUBOOUM K YGENUUEHUIO MEHCKOJIOCHUKO8020 3A30PA 6 30He KOHMAKMma ¢
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RUTLHBIM OUCKOM U HAPYUIEHUIO NPOUECCa OHCUHUPOBANHUA. /|1 YCMPAHEeHUs bl-
WIEYKA3AHHBIX HEOOCMAMKO8 NPedJl0IHCeHd HO8AA CIATbHAA KOHCMPYKYUA KO0C-
HUKA CO 6CMABKOU (CMEHHDLIL I1eMEHm) KAK U30ZHYMbLIL TUCH, KOHUbl KOMOPO20
6bINOJIHEHBL 8 8ude mpaneyuu. /Jna y#cecmKoz2o u HA0eHCHO20 Kpenienus na opyce
Konocnuku umeemcsa evicmyn. Ha nosepxnocmu opyca omeepcmus 011 coeoune-
HUA 6pyca ¢ KOJI0CHUKOM 8bINOIHEHbL 6 8Ude Yemblpexy2onbhuka. O0Onako 6 Hayu-
HOUl Tumepamype Omcymcmeyom c6e0eHus 00 uccied08anuaX ueuda Koa0CHuKa
6 npouecce ycmaHo6Ku 6cmagku 6 konocuuk. Ilpeonoscenvl pacuemnvle cxemol u
IKCnEpUMEHmMAaIbHble YCMAHOGKU 0151 ONPEOeeHUsA 3HAUeHUS NPO2Uda KOJIOCHUKA
6 npoyecce ycmanoeKu (KOHCOIbHO U HA 08YX ONOPAX) 6CMAGKU 8 KOJIOCHUK. 3Ha-
YeHus OCmamoyHoll dehopmayuu Ha KOINOCHUKE ROCIE YCMAHOBKU 6CMAGKU CO-
cmaenawom: ¢ gopme npamoyzonvnuxa — 0,016 mm, mpeyzonvnuxa — 0,05 mm u ¢
kpyenoit gpopme — 0,08 mm. Iloamomy payuonanvhoii hopmoit Kpaee 6cmasxku s16-
aaemca npamoyzonvhasn. Ucnonv3oeanue pekomenoayuii no yCmanoéKe 6CMasKu
6 KOJIOCHUK NO03601UM CYULeCMEEHHO COKPAMUMb RPOU3E00CHIEEHHbIE 3AMPAMbL U
0yoem cnocodcmeosamp nOBLIUIEHHOMY YPOBHIO MOYHOCIMU RPU COOPKE U NPOYHO-
CMu KOJI0CHUKOBOIL peulemKu.

Keywords: saw gin, rib, insert, design, insertion fixing force, insertion friction
force, bending moment of the rib, tilt angle, insert displacement.

KiroueBble ¢J10Ba: NUJIbHbINI HKUH, KOJJOCHUK, BCTABKAa, KOHCTPYKIUA, CUJIa
3aKpeIVICHUA BCTABKH, CHJIa TPCHHUA BCTAaBKH, H3ru0aIomMii MOMEHT KO0JIOC-

HHKaA, YIroJ1 HAKJIOHa, IEPpEeMEIICHUSI BCTABKH.

The existing rib designs are made taking
into account their one-time use, which leads to
an increase in financial and resource costs and
a low accuracy in the assembly and in the
strength of the grate. In addition, the practice
of using ribs in cotton ginning plants has
shown that ribs in grate grills are worn out
from the touch of the saws due to their warping
and errors in the assembly of the grate. The
wear of the rib in the working area leads to an
increase in the inter rib clearance in the contact
area with the saw blade and to a failure of the
ginning process.

The disadvantage of the existing rib design
is the manufacture of grates for their one-time
use, which leads to an increase in financial
costs and a low level of accuracy during as-
sembly and the strength of the grate due to the
fastening of the rib claws on the flat surface of
the bar; this, in turn, affects productivity and
quality indices of fiber and seeds during the
operation of ribs.

To solve the above problems, R.G. Ma-
khkamov, M. Agzamov, A.S. lIbragimov, A.A.
Ismailov in their studies [1], [2] have con-
ducted the choice of the basic parameters of the

surface hardening of the working zone of the
gin and linter ribs made of steel 45. The hard-
ening temperature at the surface is 960°C and
at the boundary of the heated layer 850°C [1].
The comparative tests of ribs with a hardened
working zone using the selected hardening pa-
rameters showed that their service life is two
times longer [2].

Tyutin P.N. and Melamedov R.Yu. [3],
proposed a method for processing the side sur-
faces and claws of gin ribs using the method of
single bases. Tests of ribs made according to
the new technology have shown that the use of
these ribs contributes to a significant reduction
in the upper working face in the grates.

In patent [4], it was proposed to manufac-
ture ribs from a polymer; the design excludes
the formation of rust and the influence of mois-
ture. If the fiber burns, only the rib will fail, not
the saw blade.

In [5], a new design of the rib was pro-
posed, which makes it possible when the rib is
worn out to change the insert and not the whole
rib.

The study in [6] investigated the attach-
ment of the rib to the bar and the connections
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in the insert-screw—rib system. As a result, the
minimum diameter and height of the screw
crumple section of the insert—screw—rib system
connection were established. The proposed de-
sign of the cantilever rib is characterized by the
reaction force of the supports 3.5 times greater
than that of the two-support rib.

The laws of change in the fastening force
of the insert, the friction force, the efficiency
of the joint, the angle of inclination and the rel-
ative strain of the rib, the allowance of the in-
sert during manufacture were proposed in [7].

However, in the process of installing on the
rib, the insert bends. In order to reduce the
bending (deflection) of the rib, it is necessary
to determine a rational scheme for the process
of installing the insert on the rib, at which the
minimum bending occurs. In order to deter-
mine a rational scheme for the process of in-
stalling the insert on the rib, the following
types of ribs were considered:

- the rib is attached on one side - a console
type (Fig. 1-a);

- the rib is fixed on both sides - a two-sup-
port scheme (Fig. 1-b).

The rib consists of a rectangle with the
cross section h = 1.46b, loaded by forces
F1=200H and F>= 200H, concentrated in the
horizontal plane (Figs. 1a and 1b); the mini-
mum dimensions of the right angle are b =
0.012 m and h = 0.0175 m, the normal stress
for the rib is [c] = 110 MPa [8], [9].
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As a result of calculations of the schemes
for installing the insert on the rib, diagrams of
transverse forces (Fig. 2), bending moment,
bending angle and the bending were con-
structed (Fig. 3).
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To determine the rational scheme of the
process of installing the insert on the rib, we
calculate the bending of the rib for the cantile-
ver and two-support schemes. In this case, the
rib is divided into 3 sections (Fig. 1 — Scheme
for calculating the installation of the insert on
the rib: a — cantilever scheme, b — two-support
schemes).

Analysis of the results of theoretical calcu-
lations (Figs. 2-3) of the process of installing
the insert on the rib (of cantilever and two-sup-
port types) showed that the transverse force is
2.33 times less (from 400 to 171.83 N), the
bending moment is 10.42 times less (from -
16.2 to 1.7183 Nm), the angle of inclination is
23.93 times less (from 0.0344° to 0.0015°) and
the bending of the rib is 27.2 times less (from
0.018 to 0.007 mm) with the two-support
scheme as compared with the cantilever
scheme.
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Fig. 3

Experimental study of the bending of the
rib during the installation of the insert. Ac-
cording to Fig. 3, the bending of the rib is -
0.18 mm when the cantilever is installed, and
itis - 0.007 mm on two supports. However, due
to the fact that we can use micrometers with an
accuracy of 0.01 mm [10], we will use a canti-
lever installation scheme for the experimental
study of the bending of the rib. Therefore, to
determine the experimental value of the bend-

Ne 1 (397) TEXHOJIOT' U TEKCTHUIJIbHOM ITPOMBIILIJIEHHOCTH 2022 279



ing of the rib, that is, the magnitude of defor-
mation, a setup with four micrometers was
built (Fig. 4 — scheme of the experimental
setup to measure the bending of the rib when
installing the insert: 1 — clamping force; 2 —
insert; 3 — load measuring device; 4 — vernier
caliper; 5 —rib cantiliver; 6 — 1Ch-10 0.01 dial
gauges).

The design of the insert is of rib importance
when it is installed on the rib. Therefore, to
study the effect of the insert end on the bending
of the rib, the insert of the following forms
were made: rectangular (Fig. 5-a), triangular
(Fig. 5-b) and circular (Fig. 5-c) shapes.

Fig. 4

a) rectangle

The results of an experimental study, that
is, the bending of the rib depending on the

b) triangle

c) circular form

shape of the insert with a rectangular, triangu-
lar and circular section, are shown in Figs.
6...8.
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Analysis of the results of the process of
cantilever installation of the insert on the rib,
obtained on the experimental setup (Fig. 4),
showed that the bending of the cantilever of
rectangular form under transverse force of
392.24 N is 0.27 mm, of triangular form - 0.25
mm), and of circular form - 0.24 mm. However,
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the value of the bending of the rib in the per-
pendicular direction is 0.08 mm for a rectan-
gle, 0.25 mm for a triangle, and 0.18 mm for a
circle (Figs. 6...8).

In addition, it was determined that after in-
stalling the insert on the rib using a cantilever,
the residual deformation on the rib was 0.016
mm for a rectangle, 0.05 mm for a triangle, and
0.08 mm for a circle (Figs. 6...8).

Thus, since the maximum bending of the
rib in the vertical direction is 0.08 mm, and in
the horizontal direction - 0.27 mm, after the in-
sert is installed on the rib, the permanent defor-
mation in the rib is 0.016 mm. It was found that
the rational shape of the ends of the insert is
rectangular.
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CONCLUSIONS

Theoretical calculations and experimental
studies made it possible to determine the de-
flection of the rib during the installation of the
insert (of cantilever and two-support types)
into the rib. The values of the permanent defor-
mation on the rib after installing the insert are:
in the form of a rectangle - 0.016 mm, of a tri-
angle - 0.05 mm, and of a circle - 0.08 mm.
Therefore, the rational shape of the ends of the
insert is rectangular.
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