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UDK 621.01
VINTLI KONVEYER MASHINA AGREGATI YURITGICH-REDUKTORI VA
VINT VALINI HARAKAT QONUNLARINI ANIQLASH

OIIPEAEJIEHUME 3AKOHOB JIBUKEHUS ITPUBOJA-PEJYKTOPA
BUHTOBOI'O KOHBEMEPHOI'O MAIIIMHHOT O Y3JIA U BAHTOBOI'O BAJIA

DETERMINATION OF THE LAWS OF MOTION OF THE REDUCER DRIVE
OF A SCREW CONVEYOR MACHINE UNIT AND A SCREW SHAFT

Teshaboyev Oybek Abdumannob o‘g‘li

Andijon mashinasozlik instituti,

Umumtexnika fanlar kafedrasi assistenti, t.f.f.d., (PhD)
masterlevelteshaboyev@mail.ru, +998 99 903 19 96

ANNOTATSIYA

Magqolada tavsiya etilgan vintli konveyer yuritish mexanizmlarini o‘z ichiga olgan
to‘rt massali mashina agregati dinamik va mexanik haraktaristikasi, qayishqoq element
bikrlik-dissipatsiya hususiyatlari hamda tashilayotgan-tozalanayotgan momigni texnologik
garshiligini inobatga olib aniglangan. sonli yechim asosida mashina agregatining rotor-
reduktor chigish vali hamda vintning harakat qonunlari olingan. Texnologik qarshilikni
bog‘liq ravishda harakat qonunlari o‘zgarish hususiyatlari tahlili keltirilgan.

Kalit so‘zlar. Konveyer, vint, to‘rli yuza, momiq, elektr yuritgich, tasmali uzatma,
mufta, val, moment, bikirlik, dissipatsiya, qarshilik, burchak tezlik, o‘zgarish qonuniyati.

ANNOTATION

In the article, the dynamic and mechanical characteristics of the four-mass machine
assembly, which includes the screw conveyor driving mechanisms, characteristics of the belt
element, singleness-dissipation, and the technological resistance of the fluff being transported
and cleaned are determined. based on the numerical solution, the rotor-reducer output shaft of
the machine unit and the laws of motion of the screw were obtained. An analysis of the
characteristics of changes in the laws of motion is presented depending on the technological
resistance.

Keywords. Conveyor, screw, mesh surface, fluff, electric drive, belt drive, coupling,
shaft, torque, torque, dissipation, resistance, angular velocity, law of change.

AHHOTALIIUA

B cratee ompeneneHsl IMHAMHYECKHE W MEXaHUYECKHE XapaKTEPUCTUKU arperara
YeTHIPEXMAaCCOBOI MAIIMHBI, B COCTaB KOTOPOTO BXOMAST IMPUBOJHBIC MEXaHU3MbI BUHTOBOTO
KOHBeMepa, XapaKTepUCTHKH JICHTOUYHOTO JJIEMEHTa, OJHOCIOHMHOCThb-pacCeMBaHUE U
TEXHOJIOTUYECKasi CTOMKOCTh TPAHCIOPTHPYEMOTO W OYHIAEMOTO ITyXa. Ha OCHOBE
YHUCJICHHOTO perIeHus OblT MOTY4YeH BBIXOIHOW Bal pOTOP-PEAYKTOP y3J1a MAIIMHBI U 3aKOHBI
JBWDKEHUS] BHHTA. [IpejcTaBieH aHaNM3 XapakTePUCTUK W3MEHEHHWs 3aKOHOB JIBIDKCHUS B
3aBHCHUMOCTH OT TEXHOJIOTHYECKOTO COMPOTUBIICHHUS.

KawueBble cioBa. KoHBeliep, ITHEK, ceTyatas IMOBEPXHOCTH, ITyX, JJIEKTPOIPHBO/I,
peMeHHas nepenada, MyTa, BaJl, KpyTAIIM MOMEHT, BpalllalollUif MOMEHT, pacCeuBaHUE,
COIIPOTHUBIICHUE, YIIIOBasi CKOPOCTh, 3aKOH H3MECHEHUSI.

Vintli konveyer mashina agregati dinamik va matematik modellari.
Ma’lumki [1,2,3] ishlarda vintli konveyer mashina agregati dinamik tahlilida
yuritmasida zanjirli uzatma, reduktor, mufta inobatga olingan bo‘lib uch massali sistema
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sifatida ko‘rib chiqildi. Bundan farqli ravishda ko‘rib chiqgilayotgan mashina agregatida elektr
yuritgich, reduktor, tasmali uzatma, mufta va vintli ishchi o‘rgan inobatga olingan (1-rasm).

1-elektr yuritgich, 2- reduktor, 3-yetaklovchi shkiv, 4- tasma, 5- yetaklanuvchi
shkiv, 6- mufta, 7- vint.
1-rasm. Tavsiya etilgan vintli konveyer kinematik sxemasi.
Ushbu mashina agregati to‘rt massali dinamik sistema sifatida qarash mumkin (2-
rasm).

b
Mm VT
_ED_ MT.H
1o P M B |
Uiop — MW | .
. . br . .
Jio» P o o Jeu Jor @y
M
2

2-rasm Vintli konveyer mashina agregati dinamik tahlili.

Dinamik model asosan tavsiya etilgan vintli konveyer mashina agregat tartibi to‘rt
massali gilib olingan. Bunda birinchi massa-elektr yuritgich rotori, ikkinchi massa-yuritmaga
ulangan va bir konstruksiyaga birlashgan reduktor keltirilgan massasi, uchinchi massa-
muftani keltirilgan massasi, to‘rtinchi massa-vintning keltirilgan massasi. Mashina agregati
matematik modelini olish uchun Lagranjning Il-tartibli tenglamasidan foydalanib aniglandi
[4,5]:
d (T oT |, om | @

bu yerda, T,P,F- kinetik, potensial energiyalar va Releyning dissipativ funksiyasi
[6,7]; ¢;-umumlashgan koordinata; M(Q;) -umumlashgan kuch momenti; ¢-vint. Sistemaning
Kinetik va potensial energiyalari:

_fy_u(dwyu)z J_P(%)Z J_M(dw)z f_v(%)z
r==-=") +5\57) +5(7) t35(5; R ¢

M= (pp = @ryyom) s
Releyning dissipativ funksiyasi [8];
D =L (Pp = UpptPo) o o oo e ot ettt e et e e (3)
bu yerda, J,y, Jp, Ju, Jy,-mos ravishda elektr yuritma rotori, reduktor, mufta va
vintning keltirilgan inersiya momentlari; ¢y, ®», @u, @,- yuritma rotori, reduktor chigish
vali, mufta va vintning burchak tezliklari; Cr, by- tasmali uzatma aylanma bikrlik va
dissipatsiya koeffitsentlari; U,,,., Upym, Upy,-mos ravishda uzatish nisbatlari.
Har bir massa uchun Lagranjning Il-tartibli tenglamalari uchun giymatlari aniglandi.
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a( ar aT L d (T _ ., .
E(a%u) = JyuPyus o, (a(p ) = JrPr; E(m) = JyuPm;

o 4)

t \ 0@y

d d
3or = Cr(90 = Vpy@m); 5= = ~UpmCr(9p = Upmdm);
d , ] . .
a; = bT((Pp prpM); _6¢¢;\4 = _UvaT(‘Pp - UPM(pM)

Umumlashgan kuch momentlari
M (Qyu) Myu; M = (Qp) =
= Q) =0; M = (Qp) = M1 4+ Mo SINWE F AMp oo (5)
OIingan (5)da elektr yuritgich momenti hamda vintdagi texnologik garshilik tashqi
umumlashgan kuchlar momentini tashkil etadi.
Elektr yuritgich momentini 1.S.Pinchukning [9,10,11] tavsiya etgan mexanik-dinamik
xarakteristikadan foydalanib aniqlaymiz:
wo_‘l’yu _ Sk_
wo  2My
bu yerda, M,, M,-elektr yuritgich momentining nominal va kritik giymatlari; w,-
manbaning burchak chastotasi; w,-ideal erkin harakatdagi burchak tezlik; s, s;-yuritmaning
nominal va kinetik sirpanishlari.
Elektr yuritgich rotorini maksimal burovchi momentini giymati [12]:

T e T ©)
1T

Elektr yuritgich rotori aylanishini statordan sirpanishini (orgada golishini) ifodalovchi
sirpanish giymati quyidagi ifodadan aniglanadi [13]:

1
Sk =As, | 1+ ’l_ﬁ

S, = % ...................................................................................... (8)

bu yerda, A-yuritgich rotori validagi kritik va nominal momentlarni nisbatiga teng
koeffitsientlar.

yu + ZW M Myu --------------------------------------------------------------------------------- (6)

w 21 f,
(UO = ?C = TC ........................................................................................... (9)

bu yerda, P-juft polyuslar soni, f,-tok manbai o‘zgarish chastotasi.

Texnologik garshilik [12]:

Mrp, = M; + My sin wt £ AM5... ...(10)
bu yerda, M;, M,, AMg-transportirovka qlllnayotgan momiqni o rtacha q1ymat1
o‘zgarish amplitudasi va tasodifiy qiymatlari.

Vintli konveyer yuritmasidagi tasmali uzatmaning aylanma bikrlik dissipatsiya
koeffitsientlari gqiymatlari [13,14] ga asosan quyidagi ifodalardan aniglanadi:

C. = __ 4KR?EFr, v, = Yer
T o £ G )
bu yerda, K-uzatmadagi tasmaning boshlang‘ich tarangligini belgilovchi koeffitsient,
R- shkiv radiusi, E-qayishqoqglik koefitsienti, Fr-tasma ko‘ndalang kesim yuzasi, [,- tasma
ishchi uzunligi, W-ishlash rejimini ifodalovchi koeffitsient, T-tebranish davri.

Olingan ifodalarni Lagranj tenglamalariga qo‘yib vintli konveyer yuritish
mexanizmini o‘z ichiga olgan mashina agregati harakatini ifodalovchi matematik modelni
differensial tenglamalar sistemasi shaklida hosil gilindi:

Wo—Pyu Sk Myu

o 2y YU + 2wy’ ]yu(pyu yu yup:
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Ip@p = LyypMyyp — Cr(pp — Upmom) —
Vr(@p—Upy@a)ieeeereeeeneenesinsinn, (12)

JuPum = UpnCr(@p — Upy@um) + Upy B(@p—UpyPu) — Mpny;

Js$s = UupMup — [M1 + My sinwt + AMp].

Masalani sonli yechimi va natijalar tahlili.

Olingan (12) sistemani sonli yechimini parametrlarning boshlang‘ich quyidagi
giymatlarda amalga oshirildi:

Elektr yuritma (motor-reduktor) R67 DRS100M4; n,, = 1400 ayl/min;
n,, =110ayl/min; Uy = g—i = 12222 = 1,6; ny,=n,=68,75ayl/min; U.y=(180+200)kg/soat;
Jyu=0,018kgm?*  J=0,361kgm?; J,=0,3lkgm?* J,=4,63 kgm* C;=(250+300)Nm/rad;
b=(4,5+5,0)Nm/rad; f,=50gs; N=3,0kvt; U,/U,=220v/380v; M;;=38Nm;
A=1,6; 5,=0,128; p=2; w,=3/4s"; w,=157s"; n=3,14; M;=(48+70)Nm; My=(3,8+6,3)Nm;
AMz=+(0,05+0,07)My; M, =(35+45)Nm.

Masalani sonli yechimini mahsus kompyuter dasturidan [14] foydalanib amalga
oshirildi. Natijalar mashina agregati tarkibidagi elektr yuritgich rotori, reduktor, mufta, vintli
val burchak tezliklari va yuklanishlarini o‘zgarish qonuniyatlari sifatida qayd qilindi.
Jumladan, 3-rasmda tavsiya etilgan vintli konveyer mashina agregati elektr yuritgichi rotori
validagi burovchi moment va burchak tezlikni ish unumiga bog‘liq ravishda o‘zgarish
gonuniyatlari keltirilgan. Olingan qonuniyatlar tahliliga ko‘ra ta’kidlash mumkinki, ish
unumini belgilaydigan texnologik garshilik ortishi bilan elektr yuritgich rotori burchak tezligi
kamayadi, hamda tebranish aplitudasi 4¢,,, qiymatlari ortishini ko‘rish mumkin (3-rasm).

/ i \ on

a-1.U=120kg/soat; b- 1.U =180kg/soat;
3-rasm. Tavsiya etilgan vintli konveyer mashina agregati elektr yuritgichi rotori
validagi burovchi moment va burchak tezlikni ish unumiga bog‘liq ravishda o‘zgarish
gonuniyatlari.

Xuddi shuningdek rotor validagi burovchi momentni tebranish gamrovi AM,,,, ham
ortadi, lekin umumiy o‘rtacha gqiymat M,,, ortib boradi. Bu 0‘z navbatida vint vali aylanish
chastotasini kamaytiradi, texnologik jarayon-momigni tashish va tozalash samarasini
kamaytiradi. Shuning uchun ish unumini (180+200) kg/soatdan oshirish magsadga muvofiq
emas.

Yuqorida keltirilgan o‘zgarishlar mashina agregati boshqa ishchi o‘rganlari,
mexanizm elementlariga ham ta’sir ko‘rsatadi. Bunda asosan vintli vali va reduktor chigish
vallari harakat qonunlarini o‘zgarishi muhimdir. Chunki vintli val to‘g‘ridan-to‘g‘ri ishchi
organ bo‘lib texnologik jarayonni amalga oshirsa, reduktor chiqish vali elektr yuritgich bilan
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birga bog‘langan (o‘rtada qayishqoq elementli mexanizm yo‘q). Ya’ni elektr yuritgich
harakatini baholash mumkin bo‘ladi 4-rasmda keltirilgan.

P, =®,

P = @,
I.U =150kg/soat
P = Pro

p Nk\'.‘/ ”‘l’\,\f\ﬂ" ”ﬁ"\x"’\ N‘"v.""\\‘.f \x‘f l\"\\" '\."\.'.J \f

ATV P AN VoW oW VoV VA A

I.U =190kg/soat
4-rasm. Vintli konveyer elektr yuritgich vali-reduktordagi va mufta-vint vallaridagi burchak
tezliklarini ish unumiga bog‘liq ravishda o‘zgarish qonuniyatlari.

Tahlillar shuni ko‘rsatadiki, texnologik qarshilik (5) ifodaga asosan sinusoidal va
tasodifiy tashkil etuvchilarini ortishi bilan mos ravishda ¢,, ¢, lar kamayishi o‘zgarish
gonuniyatlari shakli ham shunday bo‘ladi.

Xulosa.

Tavsiya etilgan momigni tashuvchi va tozalovchi vintli konveyer yuritish
mexanizmlarini 0‘z ichiga olgan mashina agregati dinamik va matematik modellari olingan.
Vintli konveyer elektr yuritgich vali-reduktordagi va mufta-vint vallaridagi burchak
tezliklarini ish unumiga bog‘liq ravishda o‘zgarish qonuniyatlari aniglangan.
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