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Abstract. The article conducts a study of rib using the solidworks program for an already
defined load, the research process is described step by step. Having received the results of the
study, a comparative analysis is carried out with the technical characteristics of gray cast iron.
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Introduction

We use the Solidworks simulation program to test the priority of the rib of the new design
ginning machine. For this, we determine the initial values. For this, we need to determine the value
of the forces affecting this rib. The impact force acting on the raw material shaft by the saw
cylinders of the new construction gin machine remains unchanged at the value of S=1359.6
N/meter at the radius of the working chamber r=260, =230, =200, r=170 and r=140. [1]
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Fig.1. New design model of Rib
With the design program Solidworks CAD, we create a new design model of Rib (Fig. 1).
When it is divided into 90 pils, a single pil gives a shaft torque of 15.1 newtons. However, there
are two saw cylinders of 90 per 90 in one working camera and two saw cylinders of the same size.
On one saw force of value with15.1 newtons on shaft of raw roller.[2]
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Methods and research

The maximum of the force value on shaft of raw roller and saw cylinders find by this
formula for New design model ginning maschine. Sz = 231,06N/metr+ S=1359.6 =Sax2, Say2,
Sex2, SBY2=1590,6 Nyuton
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Fig.2. Scheme of technical characteristics of gray cast iron
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Fig.3. Attachment Point Designation in Solid Works

We select gray cast iron from a large range to use in our calculations. We will perform the
work in the following sequence. We open the Solidworks modeling program and select the model
of our drawn rib from the Solidworks CAD section.[3]

We open the Simulation Solidworks program and select the rib model drawn in the
Solidworks CAD section. We get started by clicking the New research button in the Simulation
menu window. Click on the External Research Consultant button and select the type of fastening
rib to the structure (Fig. 3).

We determine the part of the attachment of our rib to the structure by pressing the fixation
button. The places we have marked will turn into a green marker. Through calculations, we see
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that the raw roller shaft and the upper cylinder of the saw create a maximum force of 1590.6
Newtons in the working chamber. When we divide this maximum value by 90 saws, the force
acting on each rib and each saw is approximately 17 newtons.[4]
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Fig.4. Solid Works select the type of force acting on the rib structure.
Push on the external load advisor button and select the type of force acting on the rib

structure. In the property manager menu, select the SI measurement system and enter the force
value of 17 newtons (Fig. 4).
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We cover the entire part with a mesh in the SolidWorks program, since it is affected by the
bulk stress on the rib of the new design (Fig. 5).
Results

25 soupwork AD0-BH-@B-8-m- G-l B @ - RIBHIGH 17 [ - - ® ® - & x
3 =] ] N ] ] = L] N
HoBoe nccheacsanne | MpmusenTs CPEACTBO OUHKM KOMCYARTAMT NO KperA@HAM KGHCYARTIHT N0 BHEWIHAM HAPYIKIM  KOWC/ASTANT NG COLMMNENAM Meeaxep 3anyCTTs 31O MCCAEAOBANHE | KOHCYITANT MO PesyARTATaM | [ieQOPMMPOBIHNLF | CpaBHWTA
MATEpHAn  MOAENMPOBHMS [rp— pesynstar pesyasTaTS!

Inewerut | Jcxus | Vicripasnene | Ananusuposats | MBD Dimensions | flo6asnena SOUDWORKS | Simulation | MBD | SOLIDWORKS CAM | SOLIDWORKS CAM TBM | Moaroroska awansa | Flow Simulation
1PAF-0-v- R0

Hmamogenn: RIE HIGH 1

G ER ¢ & S EH > | Hassanie Hecaeaopanms: CTamAusckii 2(-T10 yoAusH0-) @
< TN anopsi: CTaTHUECKMA YaA0E0E HaNDAXEHME Hanpaxepe | a

; Wkana aedopmaumm; 1

J) Cnpasa ~ =

L. Vicxoarias Touka =
» & Nosepryrs1

= von Mises (N/m*2)

+ ) BoBiuwa-BumaryTe1 =
» @ GoBuika-BurAnyTs2 3,204e 405 (]
» ([ Buipes-BurAmnyms2 l B

PP ~ b 29650405
< >

. 263Te+ls

-
@& & Cratwueciit 2 (-No ymoauansio-) - 230Be+05

& b RIB HIGH 1 (-[SW]KosanHoe nwToe xeneso-) | 9808405

¥l Coeannerma L 1
= B Kpennenms B 1astes

& 3a@ukcnposanHui-1
= 8 Brewnve narpysxm | 1,323e+05
2 Cwna-1(Ha obexn 17 N L 5943e+04

- §cena
- [ 3miopa ravecrsa cenn
% Kauecreo! (-Cerka-)
MNapamerpsi pesynstaros
- [ & Peaynurari
% Hanpaxenwel (-vonMises-)
% i
& Nedopmaunal (-IkEMEINEHT-)

6,658 +04
3373e+04
8,756e+02

—p Mpepen texyuecri: 2,757e 408

[T Monens | Tpexweprwe snas | Anamaumsl | ¥ Cratwseckni 1 | Cramauecknii 2
SOLIDWORKS Premium 2021 5P0.0 PenaxTapyetca fletans Hacipoiika + &

) @ » < O 3

Fig.6. Graphical stress distribution and structure.

After clicking the Start study button (Fig. 6), a simulation of the stress distribution is
generated. It can be seen that the maximum stress is 3.294 > (N / meter2), taking into account the
geometric characteristics of our body, the yield strength, i.e. the allowable voltage is 27.5742¢ *”7
(N/meter2) And in this case, cases of structural failure or failure during operation are excluded.[5]
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Fig. 7. Graph of the distribution of displacements in the structure
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As can be seen from the displacement modulus distribution graph shown in Figure 7, the
maximum displacement value after modeling is 1.544% (meter). Taking into account the
geometric characteristics of our body, the allowable value of the displacement modulus for our
material is 8.6 e © !° (N/meter2), therefore, the forces acting on our structure and the load ensure
the stability of the structure, also do not failures are observed during operation and vibration is
excluded.[6]

From the strain distribution plot shown in Figure 8, it can be seen that after simulation, the
maximum strain value is 1.269¢®(Nm), and since the limiting value of our design is
4.13613¢™(Nm) (Figure 2), the applied forces and load are resistant to loads, and no deformation
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Fig.8. Graph of the distribution of deformation in the structure
From the strain distribution plot shown in Figure 8, it can be seen that after simulation, the
maximum strain value is 1.269¢%(Nm), and since the limiting value of our design is
4.13613e¢"(Nm) (Figure 2), the applied forces and load are resistant to loads, and no deformation
is observed.

Conclusion

The rib with a new design is due to the fact that two saw cylinders are located in one
working chamber. The load on the saw cylinders is reduced by 40% on the lower cylinder and
60% on the upper cylinder. The maximum stress obtained from the simulation is
3.294+5(N/meter2), so the yield strength of the material, i.e., the allowable stress, is 27.5742
e+7(N/meter2), so we give priority to the forces and loads on our structure. Since the maximum
deformation value obtained from the simulation is 1.269e-6(Nm), the material chosen for our
design has a limit value of 4.13613e+9(Nm) (Figure 2), the applied forces and load will take
precedence and no deformation will be observed. In this case, cases of structural failure or failure
during operation are excluded.
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