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TORSIONAL RIGIDITY OF CIRCULAR SECTOR BARS

Medhatr Abbassi *

ABSTRACT. Various results for the torsional rigidity of circular
sector bars were obtained for various angles of the sector. The
results obtained differ slightly in most cases from the values given
by Saint-Venant [I] and Timoshenko [2]. [3].

1
Sheng [4] obtained the torsional rigidity for semi-cireular bars only. In this paper we
shall show that the resulting serics can be summed up not only for the semi-circular
section but also for some other values of the sector angle.

The general stress function v for the torsion of cireular cross section is given by
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where r, 0 are the polar coordinates. a the radius of the scctor and 2.3 the angle of
the sector. The applied Torque T"is given by

T = 2/1(1/ edS = 2pa / / wrdde
5 J.

where the integration is Laken over the eross-sectional arca. g denotes the modulus of
rigidity and a the angle of twist, per unit length of the bar. Substituting the value of
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¥ frein (1) and affecting the integration we obtain
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From which we gel
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It is known that
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Hence we shall have
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Also it is well known that
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Substituting (3), (4), in (2) we get
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ie. £ =1,2,3,4, the sum of the resulting series can he found exactly.
) g b

For the significance of the resulting cases we shall consider cach case separately.

a. Quadrantal cross-section: In this case 3 = 7 /4, i.e. k = 1, and substituting in (5)

we easily find
L T2y = 0082376 .
poa 6 =«

b. Semi-circular cross-section: In this case 3 = 7/2, i.e. k = 2, and substituting in
(5) we casily find
T S R
T = o — — = 0.2975508 .
Had 2 9w

¢. Circular cross-section with a quadrantal noteh: In this case 3 = $7/4, i.c. k = 3§,
and substituling in (5) we casily find
T T T 2

=———_-Z= In2=0.5721828 .
paat 2 A7 0w " !

d. Circular cross-section with complete radial slit: In this case 3 = 7, ie. k =4, and
substituting in (5) we easily find
T 64 -
7 =7 — - = 08780557 .
noa’ O
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The corresponding results of St. Venant are 0.0825, 0.296, 0.528, 0.878 respec-
tively. 'The slight difference between these and the caleulated results is obviously
SCen.
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