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V =ua+vb+wc (2.1)
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et =(e,+24,)/(1+2/R), e5=(e,+24,)/(1+2/R) }
yir=(pia+20)/(1+2/R) (2.2)
R R RE D,
&, =(8u/8p+w)/R
&,=(08v/80 +ucosp+wsing)/Ksing (2.3)

p={(8u/80+ Sincpav/aqp —vcosp)/Rsing
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U=~;~Sv(8101+8;0'z+?:zo'lz)dV (2.6)
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w(p)=—du(p)/dp }
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Q,=4n*(n*~1)*R"*I(n,h)/I(n,k) (2.20)

Q..=I(n)/1(n) (2.21)

I(n)=r'(tg=~i’i / sin’p )de (2.22)
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N :
To(mm) ™ #°
0* 860.4 832.3 809.9 792.7 780.5 772.9
0.25 ‘
10* 844.3 818.1 797.3 781.5 770.4 763.9
0* 917.3 f 884.8 858.5 837.8 822.5 812.1
0.375 J |
to* 908.2 875.2 850.1 8304 815.9 806.2
0° 9831 945.5 914.7 890.0 871.0 857.3
0.5
10° 979.3 942.4 912.2 887.9 869.3 855.9
0° 1312.7 1258.6 1205.0 1159.8 1122.3 1091.8
1.0
10° 1362.8 1295.8 1239.0 11910 1151.0 1118.3
0* 17458 1651.9 1570.8 15009 1441.1 1390.6
1.5
10° 1842.9 1740.5 1851.9 1575.3 1509,7 1453.8
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A(p)=1g*(p/2)/sin’p, B(@)=(n*+1+sin’p+ 2ncosp)sing.tg® (p/2)
fEh(@) =const T LI 5T 200, BT,

_ Pr P (PF

Bui= | " atp)dp /| "Bp)de (3.2)
@o (4]

A'(p)=(2n—3cosp)tg™(p/2)/sin‘p (3.3)

B (@)=[2n(n*+1)+2nsin’p+ (5n*+ 1)cosp + 2ncos2p + 3sin*pcospltg®®(p/2)

(3.4)
[B(p)—A(p)V=tg*(p/2)-Clp)
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—(2n—3cosp)/sin‘y (3.5)
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On Flexural ‘Vibration of Hemi';pherical .Shel‘li’

- Fan Shang-chun - Liu Guang-yu  Wang Zhen-=jun"
(Beijing University o]"Aeronauﬁcs‘_and - Astronautics, Be{jiﬂg)— L

Abstract '

‘ Thls pap.er makes detailed analyses for the flexural v1bratmn (frequency) of the
hemxspherlt:a} shell and presents the varyiog laws of frequency as the varying boun-
dary angles and thé wall thickness of the above shell It is of important value to
develop the fnstrument, such as’ hemxspherica‘l resonator gyro (HRG), whose sensing

component is a: hemxspherleal shell,

Key words 'hemi‘gpl‘m;ica‘l_ shell, flexural vibration,resonant frequency, resonator gyro



