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Annatatsiya. To’gri to’rtburchakli plastinka texnikaning har hil sohalarida
keng tadbiq etiladi [1-4]. Agar to’gri to’rtburchakli plastinkaning mahkamlanish
holatini vizual kuzatish imkoni bo’lmasa, uni holatini aniglash uchun egilishining
xos chastotalaridan foydalanish mimkin. Doiraviy va halgali plastinkalarning
mahkamlanishini diagnostika gilish metodi professor A. M. Axtyamov ishlarida
bajarilgan. U ishlarda doiraviy va halgali plastinkalarning egilish tebranishlarining
chastotalaridan foydalanib mahkamlanishini aniglash bir qiymatli ko’rsatilgan.
Quyidagicha savol tug’iladi: agar to’g’ri to’rtburchakli plastinkaning ikkita qarama-
qarshi tomonlari erkin tayangan bo’lsa qolgan ikki garama-garshi tomonlarinig
mahkamlanish holati egilish tebranishining xos chastotalariga garab aniglash
mumkinmi? Agar plastinkaning garama-qarshi tomonlari teng imkoniyatli holatda
bo’lsa, ularning “erkin holat-mahkam holat” kabi mahkamlanish holati, “mahkam
holat-erkin holat” kabi mahkamlanish holati kabi chastotalarga ega bo’ladi. Bundan
esa masalaning yechimi ikkita ekanligi kelib chigadi. Ushbu magolada
to’rtburchakli plastinkaning ikkita garama qgarshi girralari sharnirli mahkamlangan
bo’lsa qolgan qarama qarshi qirralaridagi chegaraviy shartlarini aniglashning metodi

topilgan. Ayrim misollar ko’rsatilib, nazariy asoslangan.

AHHoOTanus. AHHOTauus. [IpsMoyrosnbHas miacTua MMUpPOKO NPUMEHSIETCS
B pa3NIMYHbIX 00acTsaX TeXHUKH [1-4]. Ecnu Bu3yanbHO HaOII0AaTh 32 COCTOSITHUEM
KPEIUIEHUSI NPSMOYTOJIbHOM IUIACTUHBI HEBO3MOXKHO, [UI OIPEICIICHUS €€
MOJIOKEHHUSI MOJXKHO HCIOJIb30BaTh KOHKPETHBIE 4YacTOThl H3ruba. Meroaunka
JUArTHOCTUPOBAHUS KECTKOCTH KPYTrOBBIX M KOJBLEBBIX IUIACTUH BBINOJHEHA B
pabore A. M. AxTsamoBa. B sTux paboTax ompeneneHue >KECTKOCTH KPYTJIBIX U
KOJIBLIEBBIX IJIACTUH IO YacCTOTaM HM3THOHBIX KOJIEOAHMI MMEeT OJHO 3HA4YeHUE.

Bo3nukaer BOIIPOC: €CJIM [OBC IIPOTHBOIIOJIOKHBIC CTOPOHBI HpHMOYFOHBHOﬁ



IINTaCTHUHBI ITOKOATCA CBO6OI(HO, TO MOJKHO JIK OIIPEACIINUTD IMMOJIOKCHUC IBYX JPYTUX
MIPOTUBOIOJIOXKHBIX CTOPOH IO KOHKPETHBIM YaCTOTaM U3TMOHBIX KoseOanuii? Eciu
IMPOTUBOIIOJOKHBIC CTOPOHBLI INIACTUHBLI HAXOJATCA B PaBHOBCPOATHOM ITOJIOKCHHH,
OHU 6YI[yT HMCTb TaKUC 9aCTOTbI, KaK COCTOSAHUC KPCIIJICHUSA ((CBOGOI[HOC-TBGPI(OG
COCTOAHHUC» U COCTOAHUC KPCILJICHUA «TBGpI[OG-CBO6OI[HO€ COCTOAHUCY. OTCIOI[a
CICAYCT, UTO PCIICHUC 3aJa49H IBOSKO. B »oToii ctatbe Haﬁ,ﬂeH MCTOA OIIPCACICHUA
T'pPaHUYHBIX YCJ'IOBI/Iﬁ Ha OCTABIIMXCA IPOTHUBOIIOJIOKHBIX KpasdX HpﬂMOYFOHBHOﬁ
IUIACTHUHBI, €CJIX ABA ITPOTHUBOIIOJIOKHBIX Kpasd IIapHHUPHO COCANHCHBI. HpI/IBCIIGHI)I
HEKOTOpPBIE IPUMEPHI U TEOPETUUECKU 0OOOCHOBAHBI.

Annotation. Rectangular plate is widely used in various fields of
technology [1-4]. If it is not possible to visually observe the state of fastening of a
rectangular plate, the specific bending frequencies can be used to determine its
position. The method of diagnosing the stiffness of circular and annular plates was
performed in. In these works, the determination of the stiffness of circular and
annular plates using the frequencies of bending vibrations is of one value. The
question arises: if the two opposite sides of a rectangular plate rest freely, can the
position of the other two opposite sides be determined by the specific frequencies
of the bending oscillations? If the opposite sides of the plate are in an equally
probable position, they will have frequencies such as a “free-state-solid-state”
fastening state and a “solid-free-state” fastening state. It follows that the solution to
the problem is twofold. This paper finds a method for determining the boundary
conditions at the remaining opposite edges of a rectangular plate if the two
opposite edges are hinged. Some examples are given and are theoretically based.
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Agar birjinsli plastinkaning qalinligi h o’zgarmas (silindrik qattiqligi
D=const ) bo’lsa, to’g’ri to’rtburchakli plastinkaning erkin tebranish tenglamasi

quyidagicha bo’ladi [2]:



W_o (1)

Bu yerda w=g(x,x,)sin(@t - y)ni (1) tenglamaga qo’ysak u DAAg - phw’p=0
ko’rinishga keladi. Agar plastinkaning qarama- garshi qirralari erkin tayangan

bo’lsa, tebranish formasi quyidgi funksiya orqali yoziladi:
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=1.2,.. bu yerda @ quyidagi tenglamani va chegaraviy

shartlarni ganoatlantiradi:
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(1) Tenglamaning fundamental yechimlar sistemasi quyidagi funksiyalardan

iborat bo’ladi

Y1 (X) =€0S(ryy,). Y, (X) =sin(ry,). Ya(X) =ch(yyn). Ya(X) =sh(y,,).

(3)

Masalaning xos qiymatlari quyidagi diterminantnig ildizlaridan iborat bo’ladi.
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Alym) =

Buyerda i=14,j=23k=581=6.7.

(3)yechimlarni (4) diterminantga quysak va v = %

Ly,
L;y,
LY,
Ly,

olsak A(y,) =0 quyidagi natijaga ega bo’lamiz:

(4)

b=, a=1 larni hisobga

Mahkamlanish ko'rinishi Birinchi xos | Birinchi xos
Ne giymat y,, giymat y,,
1 | Mahkamlangan -- mahkamlangan 526.14 3896.60
2 | Mahkamlangan — erkin tayangan 261.71 2583.3
3 | Mahkamlangan — erkin holat 18.873 538.44
4 | Mahkamlangan — suzuvchi mahkamlanish | 38.408 964.04
5 | Erkin tayangan -- mahkamlangan 261.71 2583.3
6 | Erkin tayangan -- erkin tayangan 118.15 1638.5




7 | Erkin tayangan -- erkin holat 282.60 2620.9

8 | Erkin tayangan -- suzuvchi mahkamlanish | 12.023 538.55

9 | Erkin holat -- Mahkamlangan 18.873 538.44

10 | Erkin holat -- Erkin tayangan 282.60 2620.9

11 | Erkin holat -- Erkin holat 16.965 575.73

12 | Erkin holat -- suzuvchi mahkamlanish 50.802 993.33

13 | Suzuvchi mahkamlanish -- Mahkamlangan | 38.408 964.04

14 | Suzuvchi mahkamlanish -- Erkin tayangan | 12.023 538.55

15 | Suzuvchi mahkamlanish -- Erkin holat 50.802 993.33

16 | Suzuvchi  mahkamlanish --  Suzuvchi | 1.0000 118.15
mahkamlanish
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