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1 Foreword 
: 
I 

This British Standard has been prepared under the 
direction of the Iron and Steel Standards Committee. 
It i s  a combined standard superseding BS 980 : 1950, 
BS 1775 : 1964 and BS 3014 : 1958 which are 
withdrawn, 
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In BS 6323 manufacturing processes have been aligned 
with current procedures, and processes no longer used, 
i.e:oxy-acetylene welding and hydraulic lap welding, 
have been deleted. Terminology relating to the designation 
of certain manufacturing processes has been updated, 
¡.e. SAW replaces EFW, and CFS replaces CDS. 
Additionally, in combining the standards, steel grades 
have been rationalized and aligned, with delivery 
conditions now being clearly designated by letter codes. 

This standard is published in eight separate Parts as 
follows: 

Part 1, General requirements 
Part 2. Specific requirements for hot finished 

Part 3. Specific requirements for hot finished 

Part 4. Specific requirements for cold finished 

welded steel tubes 

seamless steel tubes 

seamless steel tubes 

- -  
i-. . 

17. Manufacturer‘s certificate 
18. Protection 

Appendices 
A. Summary of steel grades, delivery conditions, 

compositions and mechanical properties 
B. Sectional properties of steel tubes 
C. Related designations of steel  tube in 

BS 6323, BS 980, BS 1775, BS 3014, 
IS0 3304, IS0 3305, and IS0  3306 

Tables 
1. Designation of steel tubes: method of 

manufacture 
2. Designation of steel tubes: type and 

grade of steel 
3. Designation of steel tubes: delivery condition 
4. Permitted deviation from specified composition 

Page 

6 
6 
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9 

14 
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Part 5. Specific requirements for electric resistance 

Part 6. Specific requirements for cold finished electric 
welded (including. induction welded)isteel tubes 

resistance welded (includinglinduction welded) steeÍ  
tubes 

steel tubes 

stainless steel tubes 

Part 7. Specific requirements for submerged arc welded 

Part 8. Specific requirements for longitudinally welded 

This Part of the standard contains a number of appendices. 
Appendix A gives a summary table of chemical 
compositions and mechanical properties of a l l  steels 
covered by this standard. 
Appendix B gives the sectional properties of the tube, 
e.g. moment of inertia, elastic modulus, etc. 
Appendix C gives a comparison between the steel grades 
and designations covered by this standard and those given 
in BS 980 : 1950, BS 1775 : 1964, BS 3014 : 1958 and 
the relevant IS0 standards. It should be noted that 
although there are similarities in the designations used 
in this standard and in BS 980, BS 1775 and BS 3014 
confusion will be prevented provided that the British 
Standard number is always quoted to prefix the grade 
reference (see clause 4). 

. 

Compliance with a British Standard does not of i tself confer immunity from ‘legal obligations. 
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BS 6323 : Part 1 : 1982 

o British Standard Specification for 

Seamless and welded steel tubes for automobile, 
mechanical and general engineering purposes 
Part I .  General requirements 

1. Scope 
This Part of BS 6323 specifies the general requirements for 
the hot and cold finished seamless and welded steel tubes 
for use in the automobile, mechanical and general 
engineering industries included in Parts 2 to 8 of this 
British Standard. Parts 2 to 8 specify the chemical 
compositions, mechanical properties, dimensions, 
dimensional tolerances and technical delivery conditions 
for each type of tube. 
Leak tightness testing is  covered only in Parts 4, 5, 
6 and 8. 
NOTE 1. For tubes for pressure purposes, attention is drawn to 
BS 3601 to BS 3605 and for hollow sections for structural 
purposes to BS 4360 and BS 4848 : Part 2 and BS 6363. 
NOTE 2. The t i t l es  of the publications referred to in this Part of 
this standard are listed on the inside back cover. 

0 

I 

2. General 
Each type of tube shall comply with the general 
requirements of this Part of BS 6323 and the specific 
requirements of the relevant Part of the same standard. 

3. Symbols 
The following symbols are used in the Parts of BS 6323: 
a specified thickness (in mm) 
A percentage elongation on gauge length after 

fracture 
constant factor of deformation (flattening test)  o c  

D 
U 

Lo 
Re 
ß€lH 
Rm 
ß, 0.2 

S O  
Rt 0.5 

varying with steel grade 
specified outside diameter (in mm) 
distance between the platens or outside surfaces 
(in mm) 
original gauge length of tensile test piece (in mm) 
yield strength (in N/mm2) 
upper yield stress (in N/mm2 ) 
tensile strength (in N/mm2) 
0.2 % proof stress (non-proportional 
elongation) (in N/mm2 ) 
0.5 % proof stress (total elongation) (in N/mm2) 
original cross-sectional area of the gauge length 
(in mm2 

4. Designations 
The tubes shall be designated by: 

(a) the number of this British Standard and the Part 
number of the relevant specific requirements, 
eng. BS 632312; 
(b) the reference from table 1, indicating the method 
of manufacture; 

(c) the reference from table 2, indicating the grade 
of steel; 
(d) the reference from table 3 indicating the delivery 
condition, where applicable. 

Examples 
1. BS 6323/2 HFW 4 designates a hot finished welded 
tube in a 0.25 % carbon maximum steel having a 
minimum tensile strength of 41 O N/mm2. 
2. BS 6323/4 CFS 7 BKW designates a cold finished 
seamless tube in 0.20/0.30 % carbon, carbon manganese 
steel in the cold finishedhoft condition. 
3. BS 6323/8 LWCF 22 GBK(S) designates a 
longitudinally welded cold finished austenitic 
chromium nickel molybdmum (2.5 %) steel 316813 

Table 1. Designation of steel tubes: 
method of manufacture 

Reference Applicable I I  Part of BS 6323 
Method of manufacture 

Hot finished welded 
Hot finished seamless 
Cold finished seamless 
Electric resistance welded 
(including induction welded) 
Cold finished electric 

resistance welded 
(including induction welded] 
Submerged arc welded 
Longitudinal I y welded 

Cald finished longitudinally 
stain Less 

welded stainless 

HFW 
H FS 
CFS 

ERW 

CEW 
SAW 

LW 

LWCF 
~ 

5. Information to be supplied by the purchaser 
5.1 The purchaser shall state in his enquiry and order: 

(a) the number and Part number of this British 
Standard, e.g. BS 6323/2 and the designation of the 
tube in terms'of the method of manufacture of tube, 
the grade of steel and, where applicable, 
the appropriate delivery condition (see clause 4); 
(b) the tube dimensions, e.g. outside diameter or, 
where applicable, inside diameter, thickness and 
length and, where tube is  to be subsequently machined, 
the finished dimensions; 

- 

1 
Copyright British Standards Institution 
Provided by IHS under license with BSI

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

www.b
zf

xw
.c

om



t B S 1  BSX6323: P A R T S 1  82 9 1624669 O302244 3 = 
BS 6323 : Part 1 : 1982 

(c) the quantity required in metres or number of 
lengths. 

5.2 Certain alternatives are permitted by this standard 
and the purchaser shall also state in his enquiry and order - 
his requirements as follows, but if no such statement is 
made, supply will be a t  the option of the manufacturer. . 

(a) whether a check analysis on the product i s  
required (see 8.2); 
(b) any special requirements regarding straightness 
(see 11,3); 
(c) whether tubes are required machined to finished 
dimensions (see 11.4); 
(d) whether other tests  are required specifically related 
to his order (see clause 14); 
(e) whether tests  are required specifically related to the 
order or, if not, whether a certificate of compliance i s  
required (see 17.1 and 17.2); 
(f) whether a finish other than the manufacturer's 
normal protective coating or an uncoated finish is  
required or special protection of the tubes for transit 
and storage is required (see clause 18); 
(9) whether cold finished tubes are required free from 
phosphate or other residues (see clause 3 of 
BS 6323 : Parts 4 and 6 : 1982); 

(h) whether closer tolerances are required (see note 
in 8.3 of the relevant Part (Parts 2 to 8) of 
BS 6323 : 1982); 
(i) whether specified cut lengths are required instead 
of-random lengths in BS 6323 : Parts 2 to 8 or mill 
{engths in Part 5 (see 8.3 of the relevant Part of 
BS 6323 : 1982); 
( i )  in the case of BS 6323 : Parts 4, 5, 6 and 8, whether 
tubes are to be subject to a leak tightness test and if 
so which type of test  is required (see 9.3 of 
BS 6323 : Parts 4 and 8 : 1982 and 9.4 of 
BS 6323 : Parts 5 and 6 : 1982); 
(k) whether tubes are required bright annealed (see 
clause 4 of BS 6323 : Parts 4,5,6 and 8 : 1982); 
(I) the outside diameter tolerance required for tubes, 
where the ratio of outside diameter to thickness is  
greater than 33:l (see clause 8 of BS 6323 : Parts 4 
and 6 : 1982); 
(m) whether the internal weld upset of welded tubes 
is to be reduced (see 8.2 of BS 6323 : Part 5 : 1982); 
(n) whether special surface finishing is required, 
e.g, polishing (see clause 4 of BS 6323 : Part 8 : 1982). 
(o)  if hot finished seamless tubes are specified by outside 
diameter and inside diameter, the tolerances required 
(see clauses 7 and 8 of BS 6323 : Part 3 : 1982). 

Table 2. Designation of steel tubes: type and grade of steel 

Carbon and carbon manganese steels 
0.13 % carbon maximum 280" 
0.16 % carbon maximum 320* 
0.20 % carbon maximum. 360" 
0.20 % carbon maximum (case hardening) 360* 
0.25 % carbon maximum 41 O" 
0.23 % carbon maximum 490" 
0.30 % to 0.40 % carbon 460" 
0.20 % to 0.30 % carbon 1.2 % to 1.5 % manganese 
0.40 % to 0.55 % carbon 540" 

Low allo y steels 
244t manganese molybdenum 
623t low carbon 1 % chromium 0.25 % molybdenum 
624t high carbon 1 % chromium 0.25 % molybdenum 

Stainless steels 
Ferritic 1 1  % chromium titanium steel 
409S19t ferritic 11 % chromium titanium steel 
304S1 It austenitic chromium nickel steel 
304S15t austenitic chromium nickel steel 
316S13t austenitic chromium nickel molybdenum (2.75 %) steel 
316S33t austenitic chromium nickel molybdenum (2.75 %) steel 
321831 t austenitic chromium nickel titanium steel 

BS 6323 grade 
designation 
reference 

1 
2 
3 
3A 
4 
5 
6 
7 
8 

9 
10 
11  

12 
19. 
20 
21 
22 
23 
24 

Applicable 
Part of 
BS 6323 

5,6 
2, 5,6 
2, 3,4, 5 and 6 
4 
2, 3, 4, 5,6 and 7 
2,3,4, 5,6 and 7 
4 
4 
3 and 4 

4 
4 
4 

*For carbon and carbon manganese steels this number relates to the minimum tensile strength in Nimm2 
in the hot finished or normalized condition, 

tThis designation is used in other British Standards. 
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BS 6323 : Part 1 : 1982 

0 Table 3. Designation of  steel tubes: delivery condition 
~ 

Delivery condition Description Reference I Applicable 
Part of ES 6323 

~ ~~~ 

Cold finished/hard 
(cold finished as drawn) 

No heat treatment after the last cold finishing process 
NOTE. The extent to which the tube can be cold deformed is 
I irni t ed , 

BK 

Cold finishedhoft 
(lightly cold worked) 

BKW After the last heat treatment there is  a light finishing pass 
(cold pass) 
NOTE. With proper subsequent processing the tube can be cold 
deformed within certain limits (bending, expanding, etc.). 

No heat treatment after the welding and sizing process 

After the final cold finishing process the tubes are 
subcritically annealed in a controlled atmosphere 

KM 

GBK 

As welded and sized 

5 After welding and sizing, the tubes are subcritically 
annealed in a controlled atmosphere 

GKM 

GZ F 

Annealed 

4, 5.6 After the final cold finishing or the welding and sizing 
process, the tubes are subcritically annealed and then 
de-scaled mechanically or chemically 

NBK After the final cold finishing process, the tubes are heated 
to a temperature above the upper transformation point 
and cooled. Both stages of heat treatment are carried 
out in a controlled atmosphere 

After welding and sizing, the tubes are heated to a 
temperature above lhe upper transformation point and 
cooled. Both stages of heat treatment are carried out in 
a controlled atmosphere 

NKM 5 

Normalized 

After the final cold finishing or the welding and sizing 
process, the tubes are heated to a temperature above the 
upper transformation point, cooled in air and then 
de-scaled mechanically or chemically 

NZF 4,5,6 

Welded and sized a After welding and sizing the tubes are annealed (solution 
treated) in a controlled atmosphere 

GKM(S) 8 

(fully softened) GZF(S) 8 After welding and sizing the tubes are annealed (solution 
treated) and then de-scaled mechanically or chemically 

GBK(S) 8 After cold finishing, the tubes are annealed (solution 
treated) in a controlled atmosphere 

After cold finishing the tubes are annealed (solution 
treated) and then de-scaled mechanically or chemically 

Cold finished 
(fully softened) GZF(S) 8 

3 
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6. Manufacture of the steel 
6.1 The steelmaking process within the provision of 6.2 
and the deoxidation practice within the provision of 6.3 
shall be a t  the option of the steel manufacturer, 
6.2 The steel shall be produced by the open hearth, 
an electric process or one of the basic oxygen processes. 
6.3 Steel for al l  grades of seamless tubes shall be fully 
killed. Welded tubes of steel grades 1, 2 and 3 shall be 
rimmed or semi-killed or fully killed. Welded tubes of steel 
grade 4 shall be either semi-killed or fully killed and grade 5 
shall be fully killed. 

7. Manufacture of the product 
The tubes shall be manufactured by a seamless or welded 
process as detailed in the relevant Part of BS 6323. 

8. Chemical composition 
8.1 Ladle analysis. The steel shall show on ladle analysis 
the composition given in the tables for chemical 
composition included in the relevant Part of BS 6323 for 
the steel grade specified. 

8.2 Product analysis. If a check analysis on the product 
is carried out, the permissible deviations given in table 4 
apply to the ladle analysis given in appendix A, or table 1 
of the relevant Part of BS 6323 : 1982, for samples taken 
from the position as specified in this subclause. If a check 
analysis for acceptance purposes is required this shall be 
stated in the enquiry and order and the number of samples 
shall be agreed between the purchaser and the 
manufacturer. The samples shall be taken either from the 
test  pieces used for the verification of the mechanical 
properties, or from the tube a t  the same location as 
for the mechanical test  samples. 
In cases of dispute the methods of chemical analysis shall 
be in accordance with British Standard Handbook No. 19. 

Table 4. Permitted deviation from specified comp cition 
(a) Permitted deviation from the (b) Permitted deviation from the specified composition for stainless steels 
specified composition for carbon, 
carbon manganese and low alloy 
steels 

Element Permissible 
deviation* from 
the specified 
composition 

Carbon 
Silicon 
Manganese 
Phosphorus 
Sulphur 
Chromium 
Molybdenum 

% 
f 0.03 
f 0.05 
f 0.10 
+ 0.005 
+ 0.005 
f 0.04 
f 0.04 

*These values apply only to fully 
killed and semi-killed steels. 

Element 

Carbon 

Silicon 
Manganese 

Phosphorus 
Sulphur 
Chrom ¡um 

Molybdenum 

Nickel 

Nitrogen 
Titanium 

Maximum of specification range 

% 
Up to and including 0.03 
Over 0.03 up to and including 0.25 
Up to and including 1 .O 
Up to and including 0.70 
Over 1 .O up to and including 2.00 
Specified max. up to and including 0.045 
Specified max. up to and including 0.030 
Over 10.0 up to and including 15.0 
Over 15.0 up to and including 20.0 
Over 2.0 up to and including 3.0 

Up to and including 1 .O 
Over 10.0 up to and including 20.0 
Up to and including 0.25 
All ranges 

Permissible 
deviation' from 
the specified 
composition 

% 
+ 0.005 
+ 0.01 
f 0.05 
+ 0.03 
f 0.05 
+ 0.004 
+ 0.003 
f 0.15 
i: 0.20 
f 0.08 
+ 0.03 
f 0.15 
+ 0.01 
f 0.05 

NOTE. The deviations, other than when maxima only are specified, apply either above or below the specified limits of the range but not 
both above and below for the same element from different sample products from the same cast. When maxima only are specified the 
deviations are positive only. The values are valid only if the samples were selected according to 8.2. 
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0 9. Delivery condition 
The tubes shall be supplied in the condition or in one of 
the conditions givën in clause 4 of the relevant Part of - 

BS 6323 : 1982. 

10. Mechanical properties 
The mechanical properties at room temperature to be 
determined on t e s t  pieces selected, prepared and tested 
in accordance with clauses 14 and 15 shall be as specified 
in the appropriate clauses of the relevant Part of BS 6323. 

11. Appearance and soundness 
11.1 The tubes shall have a workmanlike finish consistent 
with their method of manufacture and condition o f  
supply, Small imperfections are permissible and it is 
permissible for these to be dressed out provided that the 
tube thickness after dressing remains within the tolerance 
limit given in the relevant Part of BS 6323. Peening of 
surface defects is  not permitted. 
11.2 Tube ends shall be cut nominally square with the 
axis of the tube and shall be free from excessive burrs; 

11.3 Tubes shall not depart from straightness by more than 
1.5 in 1000 of any length measured a t  the centre of that 
length, Special requirements regarding straightness and the 
method of measurement shall be the subject of agreement 
between purchaser and manufacturer. 
In cases of dispute the deviation shall be measured relative 
to a straight edge or taut line. 
11.4 Where tubes are required to be machined, this shall 
be stated on the enquiry and order together with the 
finished dimensions. 
11.5 Pickled tubes shall be lightly oiled. . 

0 

12. Dimensions and tolerances 
Dimensions and tolerances shall be as detailed in clauses 7 
and 8 of the relevant Part of BS 6323 : 1982. 

0 13. Inspection 
The purchaser, or his representative, shall have access a t  
a l l  reasonable times to those parts of the manufacturer's 
works engaged on the production and testing of the tubes 
that he has ordered, 

14. Testing 
The manufacturer shall carry out the specified tests  
applicable to each type of tube to ensure that the tubes 
comply with the requirements of this Part of BS 6323 
and the relevant Part covering the specific requirements. 
Where the purchaser requires tests  specifically related to 
his order, the tests as detailed in the relevant Part of 
BS 6323 shall be carried out a t  the rate of one set of 
tests per batch of up to and including 1500 m of one 
size of tube ordered, with an additional test  for each 
additional 1500 m or part thereof. 
If other tests are required these shall be agreed between 
the purchaser and the manufacturer and specified in the 0 enquiry and order. 

Lb24bb9 0302247 3 

BS 6323 : Part 1 : 1982 

15. Test methods 
15.1 General. The tests described in 15.2 to 15.8 shall be 
carried out as applicable to the relevant Part of BS 6323. 
15.2 Tensile test. The tensile test  shall be carried out in 
accordance with BS 18 : Part 4. The test  pieces shall be 
either longitudinal or transverse, a t  the option of the 
manufacturer. 
The tensile strength R,, the yield strength Re and the 
elongation A shall be determined and the results obtained 
shall be as given in table 1 of the relevant Part of 
BS 6323 : 1982 and for material grade specified. For the 
yield strength, either the upper yield stress  re^, the 0.5 % 
proof stress (total elongation) R, o.5 or the 0.2 % proof 
stress (non-proportional elongation) R ,  
determined, depending on the steel grade. 
The percentage elongation shall be reported with 
reference to a gauge length of Lo = 5.65 .\/So. I f  other 
gauge lengths are used, the corresponding percentage 
elongation on 5.65 dSo shall be obtained by reference 
to BS 3894 : Part 1 for carbon and low alloy steels. 
In cases of dispute, a gauge length of 5.65dS0 shall 
be used. 
15.3 Flattening test. A ring not less than 40 mm long 
taken from one end of each selected tube shall be 
flattened cold between parallel flat platens without 
showing either crack or flaw until the distance between 
the platens, measured under load, is not greater than 
the value specified in the appropriate clause of the - 

relevant Part of BS 6323. It i s  permissiblefor hammer 
blows to be used, in which case the distance between 
the outside surfaces shall be as given in the appropriate 
clause o f  the relevant Part of BS 6323. Slight premature 
failure a t  the edges shall not be considered a cause for 
non-compliance with the requirements. 
15.4 Bend test (strip). The t e s t  piece shall be a 
circumferential strip not less than 40 mm wide cut from 
one end of each selected tube. Where the tube i s  over 
20 mm thick, the t e s t  piece shall be machined so as to 
have a rectangular cross section 40 mm wide X 20 mm 
thick; in each case it i s  permissible for the edges to be 
rounded to a radius of 1.5 mm. 
The t e s t  piece shall be doubled over cold around the bar 
of the diameter specified in the relevant Part of BS 6323 
without showing crack or flaw. Slight premature failure 
a t  the edges shall not be cause for non-compliance with 
the requirements, 
For seamless tubes, the t e s t  piece shall be bent in th3 
direction of original curvature. For submerged arc welded 
tubes, the tes t  piece shall be bent with the root of the 
weld in tension. The weld shall be in the middle of the 
tes t  piece a t  approximately 90 o to the major axis, 
and the weld reinforcement shall be removed from both 
faces. I t  i s  permissible to flatten the t e s t  piece before 
testing. 
15.5 Bend test  (whole tube). The tube shall be bent 
cold through 180 O ,  by means of a tube bending machine, 
around a grooved former having, a t  the bottom of the 
groove, the radius specified in the relevant Part of 
BS 6323. The tube shall not be filled and the weld shall 
be a t  90 o to the plane of bending. The tube shall show 
no sign of crack or flaw as a result of this test, 

shall be 
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15.6 Drift expanding test, A test piece approximately 
100 mm in length cut from one end of the tube shall be 
expanded cold, by means of a conical drift having an 
included angle of 30 o to 60 O ,  until the outside diameter 
of the tube has been increased by not less than the 
percentage specified in the relevant Part of BS 6323. 
The tube shall show no sign of crack or flaw as a result 
of this test, 

15.7 Hydraulic leak tightness test, For tubes which are 
hydraulically tested (see BS 6323 : Parts 4, 5,6 and 8) 
the test  pressure shall be 50 bar* or the pressure 
calculated from the formula below, whichever is the 
less. The tes t  pressure shall be maintained sufficiently 
long for proof and inspection. 

20 Sa p =  - 
D 

where 
P i s  the tes t  pressure (in bar) 
D is the specified outside diameter (in mm) 
a is the specified thickness (in mm) 
S is a stress (in N/mm2 *) which shall be taken as 

60 % of the specified minimum yield strength 
a t  room temperature 

15.8 Eddy current test, For tubes which are leak tightness 
tested by the eddy current t e s t  method, this shall be in 
accordance with BS 3889 : Part 2At. 

16. Retests 
If a tube selected for testing fails in any of the tests 
required by the relevant Part of BS 6323, the batch of 
tubes (see clause 14) which it represents shall be deemed 
not to comply with the requirements of the relevant Part 
of BS 6323 unless: 

(a) two further tests  of the same kind that produced 
failure are made from the same tube, or from another 

tube from the same batch, and both these further tests 
prove satisfactory or; 
(b) if either of the further tests required by (a) proves 
unsatisfactory, the tubes represented are suitably heat 
treated and samples are selected and tested in 
accordance with a l l  of the specified tests  required by 
the relevant Part of BS 6323 and al l  these tests are 
satisfactory. 

Any tube which has failed in tests shall be deemed not to 
comply with the requirements of the relevant Part of 
BS 6323 unless it has itself been retested successfully in 
accordance with (a) or (b) above. 

17. Manufacturer's certificate 
17.1 I f  required by the purchaser, the manufacturer shall 
supply a certificate stating that the tubes supplied comply 
with the requirements of the relevant Part of BS 6323. 
17.2 If tests specifically related to the order are required 
by the purchaser and are specified in the enquiry and 
order, the manufacturer shall supply a certificate giving 
the test  results. The manufacturer shall also state that 
the material meets the chemical analysis requirements of 
the relevant Part of BS 6323. 
17.3 When a product analysis is agreed and specified on 
the order, the results of the analysis shall be given on the 
tes t  certificate. 

18. Protection 
Unless otherwise specified by the purchaser, the tubes 
shall be supplied uncoated or with the manufacturer's 
normal protective coating. Special protection of the tubes 
for transit and storage shall be the subject of an agreement 
between the purchaser and the manufacturer. 

*10 bar = 1 N/mmz = 1 MPa. 
t l n  course of revision. 
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Summary of steel grades, delivery conditions, compositions and mechanical properties 
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I Mechanical properties at room temperature appropriate to delivery conditions 
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Appendix C 

Related designations of steel tube in the Parts of BS 6323, BS 980, BS 1775, 
BS 3014, IS0 3304, IS0  3305 and IS0  3306 
The following table l i s t s  the designations for tubes in this standard, For information, it also gives the nearest equivalents 
in withdrawn standards BS 980 : 1950, BS 1775 : 1964 and BS 3014 : 1958, and the nearest equivalents in I S 0  3304-1975, 
IS0  3305-1976 and I S 0  3306-1975. It should be noted that the designations are indicated as the nearest equivalents and 
are not necessarily id 

Bc 6323 

Designation 

HFW 2 
HFW 3 

HFW 4 
HFW 5 

HFS 3 
HFS 4 
HFS 5 
HFS 8 

CFS 3BK 
CFS 3BKW 
CFS 3GBK 
CFS 3GZF 
CFS 3NBK 
CFS 3NZF 
CFS 3ABK 
CFS 3ABKW 
CFS 3AGBK 
CFS 3AGZF 
CFS 3ANBK 
CFS 3ANZF 
CFS 4BK 
CFS 4BKW 
CFS 4GBK 
CFS 4GZF 
CFS 4NBK 
CFS 4NZF 
CFS 5BK 
CFS 5BKW 
CFS 5NBK 
CFS 5NZF 
CFS 6BK 
CFS 6BKW 
CFS 6GBK 
CFS 6GZK 
CFS 6NBK 
CFS 6NZF 
CFS 7BK 
CFS 7BKW 
CFS 8BK 
CFS 8BKW 
CFS 8GBK 
CFS 8GZF 
CFS 8NBK 
CFS 8NZF 
CFS 9BK 
CFS SBKW 

tical. 

BS 980 1950 

Designation 

CDS 2 

CDS 1 
CDS 1 

- 
CDS 3 

- 

- 
CDS 10 
- 
- 
- 
SDS 6 

ZDS 5 
2DS 5 
2DS 5 
CDS 5 

- 

- 
2DS 8 - 
- 

2DS 7 
2DS 7 
2DS 11 - 

Bs 1775 : 1964 

Designation 

HFW 13 
HFW 13 
HFW 16 
HFW 23 

HFS 13 
HFS 16 
HFS 23 
HFS 20 

CDS 24 

CDS 11 
CDS 11 
CDS 13 
CDS 13 

- 

- 
- 
- 
- 
- 
- 
CDS 28 
- 
- 
- 
CDS 16 
CDS 16 

- 
CDS 23 
CDS 23 

CDS 35 

- 
CDS 20 
CDS 20 

14 

BS 3014 : 1958 

Designation 

IS0 3304-1975, 
IS0 3305-1976, 
I S 0  3306-1975 

Désignation 
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BS 6323 : Part 1 : 1982 

Appendix C (continued) 

. .  BS-980 : 1950 üS 1775 : 1964. BS 6323 

Desbnation Designation 

CFS 10 BK 
CFS 10 BKW - 
CFS 11 BK 
CFS 11 BKW - 

ERW 1 KM 
ERW 1 GKM 
ERW 1 GZF 
ERW 1 NKM ERW 1 ERW 11 
ERW 1 NZF ERW 1 . ERW 11 

ERW 2 KM ERW 1 ERW 11 
ERW 2 GKM ERW 1 or 2 ERW 11 
ERW 2 GZF ERW 1 or 2 ERW 11 
ERW 2 NKM ERW 1 or 2 ERW 11 
ERW 2 NZF ERW 1 or 2 ERW 11 

ERW 3 KM ERW 2 ERW 16 
ERW 3 GKM 
ERW 3 GZF 
ERW 3 NKM 
ERW 3 NZF ERW 2 or 3 - 
ERW 4 KM ERW 3 ERW 20 or 23 
ERW 4 GKM 
ERW 4 GZF - - 
ERW 4 NZF - - 
ERW 4 NKM 

ERW 5 KM - ERW 23 
ERW 5 NKM - 
ERW 5 NZF - 

CEW 1 BK 
CEW 1 BKW 

- - CEW 1 GBK 
CEW 1 GZF - - 
CEW 1 NBK 
CEW 1 NZF 
CEW 2 BK CEW 2 CEW 24 
CEW 2 BKIN 
CEW 2 GBK CEW 1 CEW 11 
CEW 2 GZF CEW 1 CEW 11 
CEW 2 NBK CEW 1 CEW 11 
CEW 2 NZF CEW 1 CEW 11 
CEW 3 BK - CEW 24 
CEW 3 BKW 
CEW 3 GBK - CEW 11 
CEW 3 GZF - CEW 11 
CEW 3 NBK - - 
CEW 3 NZF - - 
CEW 4 BK CEW 4 CEW 28 
CEW 4 BKW - - - CEW 16 CEW 4 GBK 
CEW 4 GZF - CEW 16 
CEW 4 NBK CEW 3 CEW 16 
CEW 4 NZF CEW 3 CEW 16 

DQS¡gnat¡On 

CDS 12 - 

CDS 13 - 
- 

- 

ERW 1 ERW11 

ERW ERW 1 1 ERW ERW 11 11 

ERW 2 or 3 
ERW 2 or 3 
ERW 2 or 3 

- 
- 

- - 

- - 

- 
- 

¿ 

- - 
- - 

- - 
- - 

- - 

- - 

is0 3304,3305,3306 Bs 3014 : 1958 

Designation Designation 

- - 
- - 

- - 
- - 

- 

- - p;306 - - 
- IR::’”” R 33 

- IS0  3306 

- 
- 
- 
- 
- 1; 3”: - 
- 
- 
- 

jr4““ R 42 

- 
- 
- 
- 
- - 
- - 
- - 

- 
- 
- I S 0  3305 
- ‘ R  28 
- 
- 
- 
- 
- I C 0  3305 
- R 33 
- 
- 
- 
- 
- IS0  3305 
- R 37 
- 
- 
- 
- 
- I S 0  3305 
- R 42 
- 
- > 
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BS 6323 : Part 1 : 1982 

Appendix C (concluded) 

Bs 6323 BS 980 : 1950 BS 1775 : 1964- BS 3014 : 1958 IS0 3304,3305,3306 

Designation Designation Designation Designation Designation 

CEW 5 BK 
CEW 5 BKW 
CEW 5 NBK 
CEW 5 NZF 

SAW 4" 
SAW 5* 

- 
- 
CEW 23 
CEW 23 

I S 0  3305 
}R 50 
- 
- 

EFW 16 
- 

LW 12 KM 
LW 19 KM 
LW 19 GKM(S) 
LW 19 GZF(S) 
LW 20 KM 
LW 20 GKM(S) 
LW 20 GZF(S) 
LW 21 KM 
LW 21 GKM(S) 
LW 21 GZF(S) 
LW 22 KM 
LW 22 G KM(S) 
LW 22 GZF(S) 
LW 23 KM 
LW 23 GKM(S) 
LW 23 GZF(S) 
LW 24 KM 
LW 24 GKM(S) 
LW 24 GZF(S) 

- 
- 
- 
- 
- 
- 
- 
- 
- 
6 (part two) 
6 (part two) 
6 (part two) 
3 (part two) 
3 (part two) 
3 (part two) 

LWCF 20 GBK(S) 
LWCF 20 GZF(S) 
LWCF 21 GBK(S) 
LWCF 21 GZF(S) 
LWCF 22 GBK(S) 
LWCF 22 GZF(S) 
LWCF 23 GBK(S) 
LWCF 23 GZF(S) 
LWCF 24 GBK(S) 
LWCF 24 GZF(S) 

~ ~ 

- 
- 
- 
- 
- 
- 
6 (part three) 
6 (part three) 
3 (part three) 
3 (part three) 

*Material may be supplied as welded or hot or cold sized at the option of the manufacturer. Cold sized tubes may be 
heat treated at the option of the manufacturer, 
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Publications referred to 
BS 18 

BS 970 

Methods for tensile testing of metals 
Part 4 Steel tubes 
Specification for wrought steels for mechanical and al l ied engineering purposes 
Part 1 General inspection and testing procedures and specific requirements for carbon, carbon manganese, alloy and stainless 
steels 

BS 980 (Withdrawn) 
BS 1775 (Withdrawn) 
BS 3014 (Withdrawn) 
BS 3601 
BS 3602 

Steel pipes and tubes for pressure purposes: carbon steel with specified room temperature properties 
Specification for steel pipes and tubes for pressure purposes: carbon and carbon manganese steel with specified elevated 
temperature properties 
Part 1 Seamless, electric resistance welded and induction welded tubes 
Part 2 Submerged arc welded tubes 

BS 3603 Specification for steel pipes and tubes for pressure purposes: carbon and alloy steel with specified low temperature properties 
BS 3604 Specification for steel pipes and tubes for pressure purposes: ferritic alloy steel with specified elevated temperature properties 
BS 3605 Seamless and welded austenitic stainless steel pipes and tubes for pressure purposes 
BS 3889 Methods for non-destructive testing of pipes and tubes 

Part 2A Eddy current testing of ferrous pipes and tubes 
BS 3894 Method for converting elongation values for steel 

Part 1 Carbon and low alloy steels 
BS 4360 Specification for weldable structural steels 
BS 4848 Hot-rolled structural steel sections 

Part 2 Hollow sections 
BS 6363 Specification for welded cold formed steel structural hollow sections 
BS Handbook No. 19 Methods for the sampling and analysis of iron, steel and other ferrous metals 
IS0 3304 Plain end seamless precision steel tubes - Technical conditions for delivery 
I S 0  3305 Plain end welded precision steel tubes -Technical conditions for delivery 
I S 0  3306 Plain end as-welded and sized precisian steel tubes - Technical conditions for delivery 
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This British Standard, having been prepared under the direction of implementing the standard, of necessary details such as symbols and 
the Iron and Steel Standards Committee, was published under the size, type or grade designations. Enquiries should be addressed to 
authority of the Board of BSI and comes into effect on the Publications Manager, BSI, Linford Wood, Milton Keynes 
31 December 1982. MK14 6LE. The number for telephone enquiries is 0908 220022 

and for telex 825777. O British Standards Institution, 1982 
Contract requirements. A British Standard does not purport to 
include al l  the necessary provisions of a contract. Users of British 

ISBN O 580 12969 1 

The followiog BSI retzences relate IO !he work on this standard: Standards are responsible for their correct application, 
Comnittee_reterence pSE/8 (f0-Dr.t for comment 

Revision of British Standards. British Standards are revised, when 
78174961 DC 

British Standards Institution. Incorporated by Royal Charter, BSI is necessary, by the issue either of amendments or of revised editions. 
the independent national body for the preparation of British It is important that users of British Standards should ascertain that 
Standards. It i s  the UK member of the International Organization they are in possession of the latest ainendments or editions. 
for Standardization and UK sponsor of the British National Automatic updating service. BSI provides an economic, individual 
Committee of the International Electrotechiiical Commission. and automatic standards updating service called PLUS. Details are 
In addition to the Preparation and promulgation of standards, BSI available from BSI Enquiry Section a t  Milton Keynes, telephone 
offers specialist services including the provision of'information 0908 221 166, telex 825777. 
through the BSI Library and Standardline Database; Technical Help 
to Exporters; and other services. Advice can be obtained from the Information on all B~~ publications is in the gSI catalogue, 
Enquiry Section, BSI, Milton Keynes MK14 6LE, telephone supplemented each month by BSI News which is available to 
0908 221 166, telex 825777. subscribing members OP BSI and gives details of new publications, 
Copyright. Users of British Standards are reminded that copyright revisions, amendments and withdrawn standards. Any person who, 
subsists in a l l  BSI publications. No part of this publication may be when making use of a British Standard,-encounters an inaccuracy or 
reproduced in any form without the prior permission in writing of ambiguity, i s  requested to notify BSI without delay in order that 
BSI. This does not preclude the free use, in the course of the matter may be investigated and appropriate action taken. 

2 
_______ 

Cooperating organizations o 

The Iron and Steel Standards Committee, under whose direction 
this British Standard was prepared, consists of representatives 
from the following: 

British Constructional Steelwork Association 
British Internal Combustion Engine Manufacturers' Association 
British Ironfounders' Association 
British Railways Board 

'British Steel Industry 
British Steel Industry -Wire Section 
Concrete Society Ltd 
Council of Ironfoundry Associations 
Department of Industry (National Physical Laboratory) 
Electricity Supply Industry in England and Wales 
Engineering Equipment Users' Association 
Federation of Civil Engineering Contractors 
Institute of Quality Assurance 
Institution of Production Engineers 
Institution of Structural Engineers 
International Tin Research Institute 
Lloyd's Register of Chipping 

National Association of Drop Forgers and Stampers 
Oil Companies' Materials Association 
Process Plant Association 
Royal Institute of British Architects 

Steel Casting Research and Trade Association 
Water-tube Boilermakers' Association 

*Society of Motor Manufacturers and Traders Ltd 

The organizations marked with an asterisk in the above l is t ,  together 
with the following, were directly represented on the Technical 
Committee entrusted with the preparation of this British Standard: 

Association of Hydraulic Equipment Manufacturers 
British Steel Corporation 
British Welded Steel Tube Manufacturers' Association 
Chartered Institution of Building Services 
Confederation of British Industry 
Mechanical Handling Engineers' Association 
Ministry of Defence 
Motor Cycle Association of Great Britain 
Coopted members 

\. 

Am'endments issued since publication 

Amd. No. Date  of issue T e x t  af fected 

5137 June 1986 Ind ica ted  by a l ine  in the  margin 

British Standards Institution . 2 Park Street London W1A 2BS . Telephone 01-629 9000 Telex 266933 
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Revised text 

Amendment No. 2 
published and effective from 30 June 1989 
to BS 6323 : Part 1 : 1982 

Specification for seamless and welded steel tubes for 
automobile, mechanical and general engineering purposes 
Part 1. General requirements 

AMD 6020 

AMD 6020 
June 1989 

Foreword 
In lines 11 and 13 of paragraph 3, delete 'and induction welded' and substitute '(including 
induction welded)'. 

AMD 6020 
June 1989 

Back cover 
In the paragraph relating to BSI references and a t  the bottom of the page, delete 'iSE/SO' 
and substitute 'PSE/8 (formerly ISE/50)' and 'PSE/8' respectively. 
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