The Peerian Journal

Open Access | Peer Reviewed

Volume 31, June, 2024 ISSN (E): 2788-0303

Website: www.peerianjournal.com Email: editor@peerianjournal.com

Calculation Scheme And Mathematical Model Of
Composite Roller Shaft Vibration

T.F.F.D (PhD), Assoc. Abdurakhman Rafik Amonov Ogli
Student of group 314-21 EST Axmedova Dilnoza Davlat qizi
Bukhara Institute of Engineering and Technology, Bukhara, Uzbekistan

Abstract. The article presents the calculation scheme of the pilot device of the polymer composite
coating equipment on tarpaulin seams. According to the calculation scheme, a differential
equation representing the vibrations of the roller was created
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Byxopo MyXaHAMCIUK-TEXHOJIOTUS UHCTUTYTH, Byxopo, Y306ekucToH

AaHOTanua. Makosiaga Ope3eHT YOKJIapura IOJUMEDP KOMIIO3UTHH KOIUIAIl YCKYHACHHH
TQXXpUOABUN KyPUWIMACHUHUHT XMCOO CXeEMacHu KeJTHPWITaH. XMcoO cxeMacura Kypa POJIMKHHU
TeOpaHUIIapUHN UPOoIaI0BUH AeddepeHITnan TeHIIaMac X0CHT KUJIMHTaH

Kanur cysiaap. Ilonmumep, posWK, YOK, Marepuas, JIallKa, KOILIAII, KOPIIYC, KYPHUTHIII,
aiJIaHyBYH CTOJI, yCKyHa, Ope3eHT.

The forces acting on the vibration of the component roller include: the force exerted by the body on
the roller axis through the spring; stiffness of springs and dissipation forces; the weight of the roller
axis, rubber bushing and polymer coating on the surface; stitched seam material and roller rubber
bushing uniformity and dissipation forces. Fig. 1 shows the calculation scheme that determines the
vibrations of the structural roller of the equipment that performs polymer coating on tarpaulin

seams.

Lagrange's II-order equations [1,2] are used to create a differential equation representing roller
- - - Afar) _ar om0 _

vibrations according to the calculation scheme.dt [ 57 "ot tar T Q(x) (1)

where x is the generalized coordinate, the vertical displacement of the roller; T,P — kinetic and
potential energies; @- the dissipative function of the relay,

Q (x) is the generalized force.
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here, 1 — roller, 2,3 — springs, 4 — body plate, 5 — roller supports.
a — calculation scheme, b — roller location scheme.

2.1 - picture. Calculation scheme of polymer coating equipment for tarpaulin seams and
arrangement scheme of the roller in the equipment

Kinetic energy in the movement of the roller along the vertical X [3];

1 dx\?
T = - (myy + My + Myy) (d—’:) (2)
where, m_oq, m_q, m_pl are the masses of the polymer on the roller axis, belt bushing and surface,
respectively.
=2 Cpx? (3)

Oy epaa, C,—KaUUIIIKOK 3JIEMEHTIADHUHT KEeJITUPHUITAH OUKPIUK KO3 DUITNEHTH.

Cp=—22Te (4)

C1°C2—Cpp(c1+C2)

where, s_1, s_2, s_pr are the coefficients of uniformity of compression springs, roller rubber
bushing and tarpaulin material, respectively.

The dissipative function of the relay [4]:

=2 (byy — by — by) (2) (5)

where, b_pr,b_1,b_2 are compression springs, roller rubber bushing and tarpaulin material
dissipation coefficients, respectively.
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Taking into account the received expressions (2), (3), (4), (5) and external forces, we determine the
additions to equation (1). As a result, we create a differential equation representing the movement
of the content roller axis along the vertical axis.

Cl " C2 " Cnpx

C1*Cz — Cpplcy +¢3)

2 dx 6
i (6)

(myx + my + myy) <ZT)26> = F, + Fysinwt + 8F; — (by, + by + b,) (—) -
where, m_oq, m_q, m_pl are the masses of the polymer on the roller axis, belt bushing and surface,
respectively, s_1,s_2,s_pr — the coefficients of uniformity of the compression springs, roller rubber
bushing and tarpaulin material, respectively, b_pr,b_1,b_2 — the compression coefficients,
respectively springs, roller
rubber bushing and tarpaulin material dissipation coefficients. F_1, F_o0 and dF_1 are the average

amplitude values and random component of the external impact force on the roller,  is the
frequency of change of the external impact force, t is time.
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