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Annotatsiya

Ushbu ishda elastik plastinkaning chiziqli tebranishlari masalasi garalgan. Plastinka
materiali gisterezis tipidagi elastik dissipativlik xossasiga ega bo‘lib. Qaralayotgan
sistemaning matematik modeli olingan holda bir nechta holda plastinkaning
tebranishlari garab o‘tilgan.

Kalit so‘zlar: Plastinka tenglamasi, burulish funktsiyasi, plastinkasining
antisimmetirya o‘qi, juft funksiyalar saglanishi, plastinka erkin tebranish.

Plastinka tenglamasi quyigagi ko‘rinishda berilgan bo‘lsa, quyida bir nechta holini
garab o‘tamiz.

62
“E{ﬁ DV*w + p=3 =0, (1)
&EATT  Aniglik uchun quyida y o‘giga parallel bo‘lgan chetlari uchun klassik chegara
shartlaritakrorlanadi (masalan chegaralari x=0 yoki x=a ). Qistirilgan chekkasi

uchun.
ow
w = & = 0, (2)
oddiy go‘yilgan cheti uchun ,
92w 92w
w = ﬁ + Va_yz =0 (3)

va bo‘sh cheti uchun

02w 02w 93w 3w

Sz TV 57 o +(2-v) oxay 0. ()]

y=0 va y=a qirralarining mos keladigan chegaraviy shartlar (2) , (3) va (4)
tenglamalarda x va y ni o‘zaro almashtirishdan olinadi. Ikki bo‘sh girralarining
olinishidan hosil bo‘lgan erkin burchak uchun burchakda go‘shimcha shart

0w

0x dy =0 (5)
bajarilishi kerak, garchi ikkita garama-garshi tomoni erkin bo‘lsa, bu hol yuzga

kelmaydi, Erkin tebranish uchun sinusoidal vaqt reaksiyasi faraziga ko‘ra
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wxy,t) = w(xy)e, (6)
klassik Voiyt yechimi
W = [Ap sin Vk? — o? y + B, cos Vk? — o?y + Cp, sinh Vk? + o2y +
D,, coshVk? + a?y] sin ax (7)
olinadi, bu yerda k* =pw?/D ,vaa=mmn/a, m=1,.2...., va bu yerda k?
dan katta deb qabul gilingan. Burulish funktsiyasi (6) boshgaruv maydon
tenglamasini (1) va oddiygina qo‘llab quvatlanadigan chegaraviy shartlarni
almashtirish har bir m uchun to‘rtinchi tartibli xarakterli determinantga olib keladi.
Determinantni kengaytirish va hadlarni yig’ish xarakterli tenglamani beradi. Olti
holat uchun xarakteristik tenglamalar quyida keltirilgan.
1-hol. SS-SS-SS-SS

sin @, sinh @, =0 (8)

2-hol. SS-C-SS-C
@19, (cos ¢, cosh @, — 1) — m?m? (g) 2 sin ¢, sinh ¢, = 0. (9)
3-hol. SS-C-SS-SS

@, tanh @, — @, tan @, = 0. (10)
4-hol. SS--SS-F
@19, [y? —m**(1 —v)?] + @,9,[y? + m*n*(1 — v)?] cos ¢, cosh @, +
mzﬁz(g)z[\(2 (1 - 2v) —m*n*(1 — v)?] sin @, sinh @, = 0. (11)

5-hol. SS-SS-SS-F
@[y + m?2m3(1 — v)]?* tanh @, — @,[y + m*m?(1 — v)]?tan, = 0. (12)
6-hol. SS-F-SS=F
20, 0,[y* — m*n* (1 —v)?] ?(cos @y cosh @, — 1) + {@f[y +

m2m?(1 —v)] %2 — @3]y — m?n?(1 — v)]*sin @, sinh @, = 0
(13)
(8) dan (13) tenglamalarda y parameter bilan aniglanadi

Yy = wa%,/p/D (14)

va @,Vva @, berilgan funksiyalardir

¢ = E\/Y — m*m?.

a

@, = E,W + m?m?. (15)

Adabiyotda tez-tez e’tibordan chetda goladigan nugta shundaki k? kichik bo‘lishi
mumkin (ya’ni m?n?  dan kichik) Bu sodir bo‘lganda (7) tenglamadagi

sinvk? — a?y va cosVk?—oa?y ni mos ravishda sinhVk? —a?y
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vacosh Vk? —a?y  bilan almashtirish kerak bo‘ladi. Keyin xarakteristik
tenglamalar quydagicha bo‘ladi.
1-hol. SS-SS-SS-SS

sin3; sinh 3, = 0 (16)

2-hol. SS-C-SS-C
B1B,(cos By cosh B, — 1) — m?m? (2) 2sin B, sinh B, = 0. (17)
3-hol. SS-C-SS-SS

Bl tanh 82 - BZ tan Bl = 0 (18)
4-hol. SS--SS-F
B1B2[y? — m*n*(1 — v)?] + B1B2[y? + m*m*(1 — v)?] cos B, cosh B, +

212(9)?[y? (1 — 2v) — m*n*(1 — v)?] sin B, sinh B, = 0. (19)

5-hol. SS-SS-SS-F
Bi[y + m?m?(1 —v)]?tanh B, — B[y + m?m?(1 —v)]?tanB; = 0. (20)
6-hol. SS-F-SS=F
2B1B2[y?* — m*n*(1 = v)?] *(cos By cosh B, — 1) + {Bf[y +
2n2(1 —v)] % — B[y — m?n?(1 — v)]*sin By sinh B, = 0

(21)
(16)-(21) tenglamalar (8)-(13) tenglamalar bilan bir xil shakilda bo‘ladi, birinchisi
“E7 ikkinchisida sin , cos va tanni oddiygina sinh , cosh va tanh bilan almashtirish orgali

;EE“ olingan ;- va 3,3, almashtirishlardir.

g =ty

B, ==y/m?mZ +y (22)

1, 2, va 6 holatlardagi y=b/2 o‘qiga nisbatdan mavjud bo‘lgan simmetirya (ya’ni
‘y-simmetitya’) tufayli, bu holatdagi tebranishlar rejimlari y bo‘lganlarga bo‘linadi
y-simmetirik yoki y-antisimmetirik. Bu rejimga mos keladigan xarakteristik
tenglamalar (8), (9), (13), (16), (17) va (21) tenglamalardan faktor yo‘li bilan yoki
y’ koordinatasi bo‘yicha yangi hosilalar yordamida olish mumkin . Sistema kelib
chigishi plastinka o‘rtasida (y’=y-b/2 va , masalan k? > a? (y?> > m?m?) ga ega
bo‘lgan Sistema uchun (7) tenglamada y ning fagat juft funksiyalarini saglab qolgan
hol) olingan xarekteristik tenglamalar quydagilardir

1-hol. SS-SS-SS-SS
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Y? > m?m?
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simmetirik: cos%cosh% =0 (23c)

v2 < m2m?

antisimmetirik: sin%sinh% =0 (23d)

2-hol. SS-C-SS-C

simmetirik: ¢4 tan% + @, tanh% = 0. (24a)
Y2 > m21'[2
antisimmetirik: @ tan<t — @, tanh 22 = 0.  (24b)

simmetirik: 3, tan% + B, tanh% = 0. (24c)
y? < m2m?
antisimmetirik: B tan2 — g, tanh 22 = 0. (240)
6-hol.
simmetiirik: @1y + m?m (1 = v)]* tan =% + @, [y + m?m (1 —
v)]? tanh% = 0. (25a)
.YZ > mZT[Z
. tisimmetirik: : @[y + m?m? (1 — v)]? tan% — @,y + m?*m?(1 —
;EE" v)]? tanh% = 0. (25b)
= - : _— 2.2 2. B1 2.2
simmetiirik: Bily + m*n*(1 —v)]" tan ==+ B, [y + m*n*(1 -
v))*tanh 22 = 0. (25¢)
y? < m2m?
tisimmetirik: : Bi[y + m?m2(1 — v)]? tan% — Ba[y + m*m? (1 —
v))*tanh 22 = 0. (25d)

bundan tahqari (24b) va (24d) tenglamalar bilan bir xil ekanligi ko‘rinib turibdi ,
bunan tashqgari ¢, va @, lar %Va % bilan almashtirildi. Buning ahamiyati
shundaki , SS-C-SS-C kengligi b bo‘lgan SS-C-SS-SS plastinkaning y-
antisimmetirik tebranish rejimlari SS-C-SS-SS plastinkaniki bilan bir xil. Kengligi
b/2 . buning sababi SS=C-SS-C plastinkasining antisimmetirya o‘qi bo‘ylab shartlar
oddiy tayanch shartlari bilan bir xil. SS-F-SS-F plastinka va tenglamalar (12) va
(20) uchun.

Open Access | Peer Reviewed | Conference Proceedings

E- Conference Series

9|Page

h—
E- CONFERENCE
ERIE




Proceedings of International Conference on Modern Science and Scientific Studies

Date: 19t April, 2023
ISSN: 2835-3730 Website: econferenceseries.com

Adabiyotlar

1. Suyrux federal texnologiya universiteti o‘quv uslubiy gqo‘llanmasi 257-310b.

2. Mohamed F.Y. Effect of different design parameters on damping capacity of
liquid column vibration absorber. Journal of Engineering and Applied
Science. Volume 65(6), 2018, pp. 447-467.

3. Espinozaa G., Carrilloa C., Suazoa A. Analysis of a tuned liquid column damper
in non-linear structures subjected to seismic excitations. Latin American Journal
of Solids and  Structures, Volume 15(7), 2018, pp. 1-19.
http://dx.doi.org/10.1590/1679-78254845.

4. Hamidreza F., Mehdi Sh., Roozbeh P. Application of tuned liquid column damper
for motion reduction of semisubmersible platforms. International journal of
coastal & offshore engineering. Volume 4(2), 2020. pp. 23-40.

5. Chang Ch.-M., Strano S., Terzo M. Modelling of Hysteresis in Vibration Control
Systems by means of the Bouc-Wen Model. Hindawi Publishing Corporation
Shock and Vibration Volume 2016, Article ID 3424191, 14 pages
http://dx.doi.org/10.1155/2016/3424191.

6. Baccouche Y., Bentahar M., Mechri Ch., Guerjouma R.EI. Hysteretic nonlinearity
analysis in damaged composite plates using guided waves. The Journal of the
Acoustical Society of America, Volume 133 (4), 2013, p.153-159.

Open Access | Peer Reviewed | Conference Proceedings

E- Conference Series

10| Page

h—
E- CONFERENCE
ERIES



https://www.researchgate.net/profile/Mohamed-Younes-8
https://www.researchgate.net/journal/Journal-of-Engineering-and-Applied-Science-1110-1903
https://www.researchgate.net/journal/Journal-of-Engineering-and-Applied-Science-1110-1903
http://dx.doi.org/10.1590/1679-78254845
http://dx.doi.org/10.1155/2016/3424191

