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Foreword

This British Standard is a revision in metric terms of the
1951 edition. It specifies the dimensional tolerances,
geometrical properties and mass per unit length of a

range of extruded sections commonly used for structural
purposes in aluminium alloys. In preparing this revision
advantage has been taken of the opportunity to extend
the range of sections to include bulb angles, lipped channels
and bulb tees, although the range of sizes has been slightly
reduced. One important characteristic of the process used
to produce these sections is that a wide range of profiles
can be obtained, thus sections not listed in this standard
can be made to the purchaser’s own requirements by
agreement with the supplier.
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I sections 12
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The profiles and properties specified in this British Standard
are independent of alloy, except in respect of mass per '
unit length. A list of alloys commonly used for structural
sections has been included for information, together with
their tensile properties, conversion factors for mass per unit
length and modulus of elasticity. The chemical composition
and mechanical properties of alloys designated 5083, 6063
and 6082, together with the dimensional tolerances for
sections in which these alloys are produced, are specified in
BS 1474. Similar information for alloys designated 5454
and 7020 is specified in BS 4300/12 and BS 4300/15
respectively. Thus BS 1474, BS 4300/12 and BS 4300/15
should be quoted, as appropriate, to specify the alloy which
is required when specifying structural sections to BS 1161.
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BS 1161 : 1977

British Standard Specification for

Aluminium alloy sections for structural purposes

1. Scope

This British Standard specifies the dimensions, geometrical
properties and mass per unit length of the following range
of aluminium alloy sections.

Sections From To
mm mm

Equal angles 30 x 30 120 x 120
Unequal angles 50 x 38 140 x 105
Channels 60 x 30 240 x 100
I sections 60 x 30 160 x 80
Tee sections 38 x 50 90 x 120
Equal bulb angles 50 x 50 120 x 120
Unequal bulb angles 50 x 37.5 140 x 105
Lipped channels 80 x 40 140x 70
Bulb tees 75 x 90 150 x 180

Information on the use of the sections and the determina-
tion of the shear centre position is given in CP 118.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Material

The mass per metre of sections specified in tables 2 to 10
inclusive are based on the density of pure aluminium of
2.71 kg/dm?3. Conversion factors to obtain the mass per
metre for alloys are given in table 1. The aluminium alloy
of which the sections are made shall be specified by the
purchaser and, unless otherwise agreed, shall be selected
from the range given in table 1.
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4. Sizes and tolerances

The sizes of the sections shall be in accordance with
tables 2 to 10 and the dimensional tolerances shall comply
with the following tables.

Table 11. Tolerances on length, width, depth and
thickness

Table 12. Tolerances on open ends of channels and
I sections

Table 13. Tolerances on straightness

Table 14. Tolerances on twist

For the purpose of establishing tolerances on width, depth
and thickness, sections shall be divided into a series of
equivalent rectangles that overlap where they intersect, an
angle, for example, being divided into two rectangles. For
determining the tolerances, the greater dimension of each
such rectangle shall be the same as the corresponding
outside dimension a or b and the thickness of each
rectangle shall be that for the corresponding leg, flange

or web as if it were of uniform thickness.

A maximum tolerance on concavity and convexity of
0.05 mm per 10 mm shall apply over the width of the
section.

The geometrical properties are based on sections with
normal (unspecified) corner radii as follows.

Thickness of section Radius on
corner
mm mm
Up to and including 5 0.8
Over 5 1.6
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BS 1161 :

Table 1. Aluminium alloys suitable for structural use

1977

Material Condition* 0.2 % proof Tensile Modulus Minimum elongation Mass conversion
designation stress min. strength of elasticity factor compared
min. X 102 on a gauge on a gauge with density of
length of length of 2.71 kg/dm® of
5.65 \/So# 50 mm pure aluminium
N/mm? N/mm? N/mm? % %
(= MPa) (= MPa) (= MPa)
(0] 125 275 14 13
5083 Mt 130 280 68.9 12 1 0.982
TE 110 150 8 7
6063 TF 160 185 65.5 8 7 0.996
B 190 300 12 10
7020 TF 280 340 71.7 10 8 1.026
6082 TF 255 295 68.9 8 7 0.996
o} 85 215 18 16 ,
5454 Mt 100 215 68.9 16 14 0.989

*  The nomenclature used here is consistent with that employed in BS 1474 from which the following extract is taken.

M As manufactured. Material which acquires some temper from shaping processes in which there is no special control over thermal
treatment or amount of strain hardening.

O Annealed. Material which is fully annealed to obtain the lowest-strength condition.

TB Solution heat-treated and naturally aged. Material which receives no cold work after solution heat treatment except as may be required
to flatten or straighten it. Properties of some alloys in this temper are unstable.

TE Cooled from an elevated temperature shaping process and precipitation-treated.

TF Solution heat-treated and precipitation-treated.

t Properties of material in the M condition are given for information only.

+ Original cross-sectional area.

5. Symbols

For the purposes of this standard the following notation

is used.
A

)

Cross-sectional area
Dimensions of section

Distance of shear centre from back of section
(values calculated in accordance with CP 118)

Distance of centroid from back of section

Second moment of area about U—U axis
Second moment of area about V—V axis
Second moment of area about an axis at 45°
to the X—X axis

Second moment of area about X—X axis
Second moment of area about Y-Y axis
Torsion constant (values calculated in
accordance with CP 118)

R Radius
r =\/§ Radius of gyration
rx Radius of gyration about X—X axis
ry Radius of gyration about Y-Y axis
ry Radius of gyration about U—U axis
ry Radius of gyration about V—V axis
t Thickness of section
a Angle between X—X axis and U—U axis
tan 2o = Q—J}-{y—_]ﬂ’-
Yy X
w Mass of section per unit length in pure
aluminium
Zy Modulus of section about X—X axis
Zz, Modulus of section about Y—Y axis
Z, Modulus of section about U—U axis
2z, Modulus of section about V-V axis
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Table 2. Equal angle sections

[~. 90° ¢
AL

!

b

R = 3t for thin range
2t for thick range

Y
V. K U
X X
CX -—}—
v %
Y

shear centre position

U—U and V-V are principal axes

Size Thickness | Mass/unit Area of Centroid Second moments of area Radii of gyration Moduli of section Torsion
length section conitant "
mm mm kg/m mm? X 10% | mm mm* x 10% mm mm° X 103 mm X 10
axb t w A Cxandcy | Iyandl, | I, I, rcandr, | r, ry Zyand 2, | Z, 2, J
Thin range
50 X 50 3 0.836 3.08 131 7.28 1.4 3.12 15.4 19.2 10.1 1.97 3.23 1.65 0.123
60 X 60 35 1.17 4.31 15.7 14.7 23.1 6.31 18.5 23.1 12.1 3.32 5.44 2.78 0.233
80 X 80 5 2.23 8.23 211 49.5 77.7 21.3 245 30.7 16.1 8.40 13.7 7.02 0.922
100 X 100 6 3.34 12.3 26.3 116 183 50.0 30.7 38.5 20.1 15.8 259 13.2 1.97
120 X 120 7 4.68 17.3 314 235 370 110 36.9 46.3 242 26.6 43.6 223 3.72
Thick range
X 30 25 0.404 1.49 8.25 1.26 1.98 0.528 9.18 115 5.95 0.578 0.936 0.467 0.037
@p x 40 3 0.647 2.39 109 3.62 5.72 1.62 12.3 15.5 7.97 1.24 2.02 1.01 0.084
©p X 50 4 1.08 3.98 13.7 9.35 14.8 3.93 15.3 19.3 9.94 2.58 4.18 2.09 0.252
X 60 5 1.62 5.96 16.5 20.1 318 8.46 18.4 231 1.9 4.62 7.49 3.74 0.595
6 2.59 9.55 21.8 57.9 915 243 246 31.0 15.9 9.94 16.2 8.09 1.35
8 4.31 15.9 27.4 150 236 62.9 30.7 38.6 19.9 20.6 334 16.7 4.03
10 6.47 239 33.0 322 508 135 36.7 46.2 238 37.0 59.9 299 9.52
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