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The Transition curve from Plate-Like to
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ABSTRACT

The free vibration analysis of cantilevered beams and plates of 5 mm thickness and of a geometric
ratio of 20 down to a geometric ratio 0.25 were analysed by means of the finite element analysis. ANSYS FE
programme was used to calculate the natural frequencies. The transition curve (parabola form) from plate-like
behaviour to beam-like behaviour was found.
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fiansedaniill-un S95undn anuiisTsnd (Natural Frequency) Ssanailluanwiideavie
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,2005)
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e D = flexural rigidity of the plate
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wwuldswasmalfsuannngdnssnamsuiuunsbwdung@nsruasoauiin 159

ag =
ADNIEANBN

me‘maaﬁlﬁumﬁms’]:ﬁwm'm’nuﬁﬁmmaLLazgﬂin,vsm il an oL wiH b
9 (Cantilevered Plates) wiomwiin (Cantilevered Beam) lasfawaanuen @) Ash 0.5 w.
AU (b) WAZANURINAIT 0.005 ¥, lasfienuniriveinuazudsiuanusamainms
\s0dia (Geometric Ratio; 1) lawfi r=a/b wazvihanninannan (Carbon Steel) famauianieng
1Juuuy Linear Isotropic “?'iﬁmqmamﬁé’af: dnlugaaAubantu (Young’s modulus) E=210 x
10° N/m? énannunwususeddag (Density) o =7850 kg/m’uwazfinaasnaiuiimad (Poisson’s
ratio) v =0.29 gﬂ‘ﬁ' 1 lumsAenzduazdwrtamian mode shape WaeANNATIINTG (natural

frequency) azl4ldsunsu ANSYS (Isunsudwrasns finite element)

gﬂﬁ 1 megili'wui/uﬁmm

FwAawNTANEA

1. shsussdersiuuusisasanlysunsams W iudiofndinomdranua sssuma
Lngﬂiwﬂum etz uanefundimanzaaluduanug (@) uazAUNIN (b) 1w
wuudraesazyinmsutisediuud (mesh) luduanusnlidisiwiwediundids (N,) 40, 50, 60,
80, 100, 120, 150 element wazlwduan element druanundaln Np I@ﬂﬁﬁlzuﬂimum
2ATFIBNNNLITIATUATVIAY (Geometric Ratio;r) S’fja r=a/b=N,/N, #a1Tu 0.5, 1, 2, 3, 4, 5, Tay
nauaInaTzRanldsunsy W ludlofuud V‘i'ﬂﬁmmmmmﬁﬁisumaLLazgﬂiwaI%wﬂ e
ﬁ'lmmJ'%ﬂmﬁﬂummm’ﬁ'ﬁimwaﬁa‘i']mmaﬁLuuﬁ@mqa:am’mmﬁam‘hmu element (N,
WYinAU 100 element Lfluﬁhmma'ﬁL&J%@Tﬁﬁ@hmm:auﬁqﬂ “’agﬂﬁ 2 Iﬂﬂm@;maﬁﬁam‘hmw@ﬁ

& A & o a eg o a ada v a o Ao a e
UG 100 Aa Lﬂu%qujuLaaLﬁJuﬂﬂlﬁﬂqﬂqqUﬂﬁiiu“ﬁ"l@]ﬂ&lﬂqiﬂalaﬂﬂﬂﬂUﬂimﬁ]"l%'ﬂuLaaLNuﬂY]



Aa £ a & a
160 AGwd Iwdnas 1Awsdih aslada
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mode frequency (Hz) Geometric ratio
(1,0) 106.56 2
(2.0) 298.14 3
3.0) 584.8 35
(4.0) 966.81 4
(5.0) 1441.9 5
(6.0) 2010 6
(7.0) 2670 7
(8.0) 3421.2 8
©.0) 4262 9
(10.0) 5191.3 10
(11.0) 6207.6 11
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nnwwhmlienzitayailaluansn 1 lagls Least — Square Method azananInm

ANMNFUAUT LD UFNAITVEIANNDLRZDATIRIUNIILTVNARAVDIAW b AILFAILURNNITA 4

I@] ﬁmwé'uﬁufau MIVBIANNUDUALEATIFIBNILIVIATAARINT LLE"(@]GVL@ﬂuEﬂﬁ 10

f =38.01r% +185.54r — 477.67

(4)

f =@uiisssw@ (Natural Frequency; Hz)

I = 8aT8UNILTIA e (Geometric Ratio)
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f=38.01°+185 541 - 477 67
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Frequency (Hz)
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