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TORSION AND SECONDARY WARPING CONSTANTS FOR A BULB ANGLE

1. NOTATION

d width of base of section m in

h depth from bulb centre to heel m in

J torsion constant of section 4m in*

Jo torsion constant for plain anglest’/3 “m in®

r radius of bulb m in

S developed length of section along median line to bulb centre m in
t thickness of leg carrying bulb m in

t' thickness of base leg m in

r, secondary warping constant 6 in®

Both S| and British units are quoted but any coherent system of units may be used.

2. TORSION CONSTANT
The ratioJ/J,, is plotted againstt  for various values/of in Figufer a bulb angle having legs of
equal thickness) s the torsion constant defined in Data Item No. Struct. 00.0h€@ontribution of
the corner fillet to the value & has been computed as the torsion constant of a circular bar of radius
This is sufficiently accurate for a fillet radius in the rarig2t 1.6t

3. SECONDARY WARPING CONSTANT
The ratio F2/(t3h3/18) is plotted againstt  for various values of the paramieters t'dind in
Figure2. T, is the secondary warping constant defined in Data Item Struct. 00.07.00. The qﬁla?vtllﬁ
is the value of",, for a plain angle with equal legs, the effect of the corner fillet being negligible.

4. DERIVATION

1. HOFF, N.J. Stresses in space-curved rings reinforcing the edges of cut-outs in
monocoque fuselaged.r. aero. Sog Vol. 47, p.35, February 1943.

Unpublished work leading to the formula,

a14+ 47%r)* .

JIJ, = 4.1
0 s/t (4.1)
" Data Item No. Struct. 00.07.00, “Information on the use of Data Sheets of the 00.07 Series”
Issued April 1947
With Amendment A, January 1983 Documents
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Unpublished work leading to the formula,

3,3 iy 3 r 2
t°h° 01 Oot'dn 'O pmhpO
r, = _EE[“DTD}HM%tD/D_%E' (4.2)

5. EXAMPLE

It is required to find the torsion constant and secondary warping constant of a bulb angle in which,
h =20mm,d = 17 mmy = 2 mmand = t' = 1.5 mm.

s is given by the formula;
s = d+ h—(t+1)/2
= 17+ 20— 32
= 35.5 mm.

The torsion constanrl0 = st3/3

= 355x 15/3 = 39.9mnf
23.7 andr/t = 1.33.

Also s/t

Thus, from Figurd, by interpolation;
J/J0 = 1.80.

Hence, J = 1.80x 39.9 = 71.8 mrf.
For the secondary warping constant,

h/t = 13.3 and'%j = 0.85.

Thus, from Figure, by interpolation

3,3
rath o _ 4.13
207

g U
3,3 3 3
t°h 1.5" x 20
= = 1500 mn?
and 18 18 mn?,
so that I'2 = 1500x 4.13
= 6200 mnP
= 6.2x 10 mb,
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