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Foreword
This British Standard has been prepared under the direction
of the lron and Steel Standards Committee and covers a
range of longitudinally welded cold formed structural hollow
sections. Both circular and rectangular (including square)
sections are included having specified mechanical properties.
Minimum mechanical properties of the steel strip to be
used in the manufacture of the hollow sections are given as:
the basis for design in accordance with the design code for
structural steelwork in buildings (BS 5950 : Part 5).’
‘Afﬁi;gri{ish 'St‘andard isrte(':hrr{icraﬂy eyquivalent to 1S0O 4019
‘Cold finished steel structural holiow sections — Dimensions
and sectional properties’ published by the International ‘
Organization for Standardization (ISO). ‘
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British Standard Specification for

Welded cold formed steel structural hollow sections

1. Scope

This British Standard specifies the dimensions, tolerances
and properties of the following longitudinally welded
cold formed hollow sections for structural applications,
all in thicknesses from 1.6 mm to 6.3 mm.

Circular: from 21.3 mm to 193.7 mm outside
diameter.
Square: from 20 mm x 20 mm to

150 mm X 150 mm outside dimensions.

Rectangular: from 50 mm X 256 mm to
200 mm x 100 mm outside dimensions.

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

2. Symbols
The following symbols are used in this standard:
A percentage elongation on gauge length after fracture

B minor dimension of rectangular hollow section
(see table 6) (in mm)

D outside diameter of circular hollow sections or
outside dimension of square hollow sections and
major dimension of rectangular hollow sections
(see tables 4, 5 and 6) {in mm)

Ly original gauge length of tensile test piece (in mm)
R vyield strength (in N/mm?)

R upper yield stress {in N/mm?)

Rm tensile strength (in N/mm?)

Rpo2 0.2 % proof stress (non-proportional elongation)
{in N/mm?)

Ryo.5 0.5 % proof stress (total elongation) (in N/mm?)

So  original cross-sectional area of the gauge length
{in mm?)

t thickness (in mm})

3. Designation
The hollow section shall be designated by:
(a) the number of this British Standard;
{b) its outside dimensions and thickness in millimetres;

{c) by the symbols CFCHS for cold formed circular
hollow sections, or CFRHS for cold formed square
or rectangular hollow sections;

{d) the steel grade given in table 1,

Examples

1. BS 6363, 88.9 x 2.6 CFCHS 43/36 designates a cold
formed circular hellow section of 88.9 mm outside
diameter and 2.6 mm thick in 43/36 steel.

2. BS 6363, 60 x 40 x 2 CFRHS 34/26 designates a cold
formed rectangular hollow section of 60 mm X 40 mm
sides and 2.0 mm thick in 34/26 steel.

4. Information to be supplied by the purchaser
4.1 The purchaser shall state in his enquiry and order:
(a) the designation given in clause 3;
(b) the quantity in metres or humber of lengths.
4.2 Certain alternatives are permitted by this standard
and the purchaser shall have the right to state in his
enquiry and order his requirements as follows, but if no

such statement is made, supply will be at the option of
the manufacturer:

(a) whether details of the steel making process are
required (see 5.1);

(b} whether a ladle analysis is to be supplied (see 7.1);
{c} whether grade 43/36 and 50/45 steels are to be

supplied with a minimum metallic aluminium content
{see table 1, note 3);

(d) whether a check analysis on the product is required
(see 7.2);

(e) whether any special requirements for mechanical
properties after welding are required (see clause 9);

{f) whether hollow sections are required to be free from
loose scale (see 10.1);

{g) whether special tolerances are required {see

clause 12);

(h) whether he or his representatives desire to witness
mechanical or other tests and the name of the Inspecting
Authority, if any {see 13.2);

(i} whether a certificate of compliance is required

(see 17.1);

{j) whether tests are required specifically related to his
order (see 17.2).

b. Manufacture of the steel

5.1 General. The steel shall be made by any process
except that the air and mixed air-oxygen bottom biown
convertor process shall not be used.

5.2 Deoxidation. It is permissible to supply grade 34/26
either semi-killed or killed. All other grades shall be killed.
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6. Manufacture of the product 8. Mechanical properties .
The hollow sections shall be manufactured from either hot  The mechanical properties at room temperature obtained .
or cold rolied steel strip longitudinally welded continuously  on test pieces selected, prepared and tested in accordance

by the passage of an electric current across the abutting with clauses 14 and 15 shall be in accordance with table 1.

edges without the addition of filler metal. The sections

shall be cold formed either before or after welding, 9. Weldability

They shall not be subjected to any heat treatment after Welding of these hollow sections does not require special

manufacture, — technigues but care shall be taken and welding carried out
T otpeal st ture of the hollow ™~ . q \ . . . 9 .
The steel strip used for the manufac in accordance with the guidance given in the appropriate

sections shall meet .the minme{m mechanical' properties British Standard for welding, e.g. BS 5135.
given in table 1 which also indicates appropriate grades of _ .

' NOTE. The effect of welding may be to reduce the mechanical
steel from BS 1449 : Part 1. properties in the heat affected zone. Special requirements for
7. Chemical composition mechanical properties after welding may be specified on the order,
7.1 Ladle analysis. The steel shall show on ladle analysis
the composition given in table 1 appropriate to the grade 10. Appearance and soundness
specified. |f specified on the order, the manufacturer shall 10,1 The hollow sections shall have a workmanlike finish
supply details of this ladle analysis. compatible with the method of manufacture and shall be
clean and free from such defects as can be determined by
the visual inspection. Surface marks may be dressed
provided that the thickness of the hollow section after
dressing is not less than the required minimum thickness. L
The dressed area shall blend smoothly into the contour '
of the tube. Peening of surface defects is not permitted.

7.2 Product analysis. If a check analysis on the product is
carried out, the permissible deviations given in table 2
apply to the ladle analysis specified in 7.1. I a check
analysis for acceptance purposes is required, this shall be
stated in the enquiry and order together with the number
of samples to be taken. The samples shall be taken either

from the test pieces used for the verification of the Where hollow sections are required to be free from loose
mechanical properties, or from the hollow section at the scale, this shall be stated at the time of enquiry and order.
same location as for the mechanical test samples. 10.2 The ends of hollow sections shall be cut nominally
In cases of dispute the methods of chemical analysis shall square with the axis of the section and shall be free from
be in accordance with British Standard Handbook No. 19, excessive burrs.

"“Table 1. Chemical composition and mechanical properties ——____

Steel grade Chemical composition {see note 1) Mechanica! propertios of holiow section as manufactured Mochanical properties of strip hefore forming (see note 2)
{see note 4) (sece note 2}
C Si Mn P S Yield Tensile Elongation on gauge length, Yield Tensile Elongation Grades of strip
max, { max. [ max. | max, max., strength | strength Ly =565 \/So strength strength on gauge with required
Rg min. R mincl A min. Rg min, Rm min, [ length minimum
Lo =50 mm | mechanical
Circular hollow Rectangular A min. properties
sections hollow {se¢ note 5)

D/t <20 | D/t> 20| sections
BS 1449 : Part 1

% % % % % N/mm? | N/mm?i % % % N/ram? | N/mm? [ %
34/26 0.16 | — 1.20 | 0,050 | 0.060 | 260 340 12 15 12 200 340 29 34/20
43/36 0.20-{ 040 1.20| 0.050 | 0.050 | 360 430 10 12 10 300 400 26 40/30
60/45 0.23| 0.40| 1.50 | 0.080 | 0.050 | 450 500 8 10 8 350 430 23 43/35 .’

{see note 3) i

NOTE 1. At the option of the manufacturer grain refining elements may be added,

NOTE.2. If these hol!ow secti'ons are subsequently welded, brazed or heated, then the mechanical properties in the heat affected zone may be reduced. The-mechanical properties of
the strip before forming are given for the purposes of structural design calculations and as an indication of the machanical properties occurring in heat affected zones.
NOTE 3, By agreement between the purchaser and the manufacturer this grade may be supplied with a minimum metallic aluminium content of 0.015 %,

NOTE 4, These steel grade references are related to the mechanical properties in the cold formed condition, The chemical compositions are not necessarily the same as those for
similar steel grade references in other British Standards.

NOTIE_ 6. The grade of s‘trip frf;rp BS 1449 : Part 1 is for guidance only, Other grades of steel from BS 1449 : Part 1 and BS 4360 may be used provided the properties Including
ductility meet the required minimum values in the hot rolled condition bafore forming. These grades are listed in appendix A.

w EY

Table 2. Permitted deviation from specified composition

Element Maximum of specification range Permissible deviation from
the specified composition
Carbon Up to and including 0.23 % +0.03 %
Silicon Up to and including 0.40 % +0.05 %
Manganese Up to and including 1.6 % +0.10 %
Phosphorus | Up to and including 0.050 % +0.005 % -
Sulphur Up to and including 0.050 % +0.005 % ’ ‘
NOTE. Since maxima-only are specified the deviations are positive only. The values are Docu ments

valid only if the samples were selected in accordance with 7.2.
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11. Dimensions and sectional properties

11.1 Dimensions. The dimensions of the hollow sections
shall be in accordance with those given in tables 4, 6 and 6.

11.2 Length. The hollow sections shall be supplied
either as:

{a) random lengths of 4 m to 7 m;
(b) mill lengths of 3 m to 12 m;
(c) cut lengths.

Tolerances in length are to be in accordance with values
given in table 3.

11.3 Sectional properties. For all hollow sections,

the sectional properties given in tables 4, 5 and 6 are
based on the specified outside dimensions and thicknesses.
For square and rectangular sections, the sectional

Table 3. Tolerances
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properties are calculated using an external corner radius
of 2.6 x thickness and an internal corner radius of

1.5 X thickness, Masses per unit length are calculated on
the basis that steel has a density of 7.85 kg/dm?,

12, Tolerances

12.1 General. The tolerances shall be in accordance with
those given in table 3.

NOTE. Any special requirements for tolerances should be specified
at the time of enquiry or order,

12.2 Twist. Twist shall be measured by laying the section
as produced on a horizontal flat surface with the face at
one end pressed flat against the surface and measuring the
difference in height above the surface between the two
corners at the opposite end.

Characteristic Tolerances for:

Circular hollow sections

Square and rectangular hollow sections -

Qutside dimensions

s

+ 0.75 % of outside diameter
with a minimum of £ 0.4 mm

*+ 0.75 % with a minimum of + 0.4 mm
measured across opposite faces, within 5 mm
of the corner (see figure 1)

Thickness (excluding the
weld area)

-

than 3 mm

* 10 % for specified thickness of 3 mm or below and * 8 % for thicknesses greater

Squareness of sides
Concavity/convexity

External corner radius

20+1°

£ 1 % of the outside dimension D or B of the
side. This tofgrance shall be measured
.independently of the tolerance on the
outside dimension (see figure 2)

3 X thickness maximum

Straightness
length (i.e. 1:500)

The deviation shall not exceed 0,2 % of total [ength-measured at the centre of that

Twist - 2 mm + {0.5 mm per metre) maximum
Mill lengths + S0 MM

Cut lengths

Up to 500 mm ;g mm

Over 500 mm to 2000 mm ;g mm -

Over 2000 mm to 5000 mm ;g mm

Over 5000 mm to 7000 mm ;?o mm

Over 7000 mm (See note)

NOTE. Lengths over 7000 mm are to be the subject of an agreement between manufacturer and purchaser,

Documenrts
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13. Inspection
13.1 All hollow sections shall be visuaily inspected.

13.2 The purchaser, or his representative shall have access
at all reasonable times to those parts of the manufacturer’s
works engaged on the production and testing of the hollow
sections that he has ordered.

14. Testing

The manufacturer shall carry out tensile, flattening and
strain age embrittlement tests to ensure that the hollow
sections comply with this standard.

Where the purchaser requires tests specifically related to
his order, the tests shall be carried out at a rate of one set
of tests for quantities up to and including 2500 m of any
one size of hollow section ordered with an additional set
of tests for each subsequent 2500 m or part thereof.

NOTE. If other tests are required these should be agreed between
the purchaser and the manufacturer and specified in the enquiry
and order.

15. Test methods

15.1 Tensile test. The tensile test shall be carried out in
accordarice with BS 18 : Part 4. Small hollow. sections
may bé tested in full section. |f samples are taken
longitudinally from the hollow sections, they shall be cut

5

=

clear of any welds. For rectangular and square hollow
sections, samples shall be taken from any side midway
between and excluding the corners.

The tensile strength R, the yield strength R, and the
elongation A, shall be determined and the results obtained
shall comply with the requirements given in table 1 for
the steel grade specified. For the yield strength either the
upper vield stress Ry, the 0.5 % proof stress (total
elangation) Rygs, or the 0.2 % proof stress
(non-proportional elongation) A2 may be determined.
The percentage elongation shall be reported with
reference to a gauge length of L, = 5.65\/80. If other
gauge lengths are used, the corresponding percentage
elongation on 6.654/S, shall be obtained by reference

to BS 3894 : Part 1. In cases of dispute, a gauge length
of 5.65+/S, shall be used.

15.2 Flattening test. A test piece not less than 40 mm
long taken from one end of each selected hollow section
shall be flattened cold between parallel flat platens
without showing either crack or flaw until the distance
between the piatens, measured under load, is 75 % of
the original outside dimension. The weld shall be placed
at 90 ° to the direction of flattening.

This test does not apply to rectangular hollow sections
with a ratio D/B > 2.

'

o |

~
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Figure 1. Limiting position for measuring the dimensions across opposite faces of ,

square and rectangular hollow sections

NOTE. x < 0.01D.

Figure 2, Measurement of concavity/convexity of faces of square and rectangular hollow sections
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