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T 1 AfeteRTd, ey AR fefen fawa afhfa, et 19

PlECEl

T IRAT AR (TN G o HER Rl $Eq i Aferenrd, wgy iR fefen fave wfafa g sifom w9 A
den enfeaer g favm qRug g STgARA o 1% 9RdE AFE g0 g T80 fohar &

$H A I YF THRRM 1966 H T3 T1 1984 H 3HehT IANEN fohall T 9 AN i THIET hid 909 fusd
ool o S9E STER HHA 7 TH Hh oh G § FreAfefed e e s b e R €
®) vEe gA0Em § Hafud @ Helem guifed w faw T ¥
W) T UH ALY b UEY o foQ US 200 H U 210 § wiwenfyq feman w
) 9 TR HeRfed g % U 430 @1 540 g KU T E;
o) 3o o i Reufase o foet % ded SUSeT I g2 Bq S Wi vl faver o § Hewd qel
TIHRIE I R 0.06 Tfw T HT 0.04 Uiaw ek qen TR T

T) TT Tgel 310 HY T &A1 K 540 TAUT o LI W 450 TANT, =JAqe Tenfid fhan 7 € qen groft
2 | deeshd TEA AT o Yoo W AfereRl i qieRl fefa o SER W Eeied TR T e

(TR Fa W SRY)

Steel Tubes, Pipes and Fittings Sectional Committee, MTD 19

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Steel Tubes, Pipes and Fittings Sectional Committee had been approved by the Metallurgical Engineering
Division Council.

This standard was first published in 1966 and revised in 1984. While reviewing this standard, in light of the
experience gained during these years, it was decided by the Committee to revise the standard with the following
main modifications:

a) All amendments to first revision of the standard incorporated;
b) Grade 200 has been substituted by the grade 210 in all types of pipes;
c) Grade 430 and 540 have been deleted for cold drawn seamless (CDS) pipes;

d) Sulphur and phosphorus content in the ladle analysis of the steel has been brought down from 0.06 to
0.04 percent maximum in keeping with the trend of reducing impurities due to developments in the steel
manufacturing technology;

e) Tensile strength of grade WT 310 has been substituted by 450 MPa, minimum in place of 540 MPa,
minimum and elongation in Table 2 for welded steel tubes have been modified depending upon the
finishing condition of the tube;

(Continued on third cover)
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1 fawa &=

1.1 3@ 9 ¥ |RON | § < T 9R YR 1 deedhd
IR HieRied e Afeehd qen ey @ § &Ky T
s 1 fawiie 1 T R

1.1.1 78 uH& 39 T Afee & fau 9@ e
ST <amE YIS qe HEAcHS TS STe O
H feu MU B

1.2 T 1 § 9ft IR YR i 91T Afctshes st 9=
HETTHAT, WHA i TE 2| Feieh YehR i A(cAehl o
fore Tt =it o, e we qen sifafed weor w5t
ETIHAT IH GET 9 § < T & S 79 TRR HY
fererrati @ Hee et 21 fordt off o stervEesnast %
fo a1 iR fmfar o o= geadt 8 gkt 8

2 bgd

fr=fafed Al o WaeE 39 918 § Hey o mem 9
TG HAF o TEHH 21 GHYH & GHY T9ep Tt
TR o 9| T W 1 G0 & Tehel @ 991 39

e o SMER T THEA vali &1 wwet foan s @ fo
ot Frfafaa Arent o TaAa SR T & TR

T 9. NiLE

228 fiedi wiret, e it iR T1ey e
AR 27eq THsreng Tourd o THEf
fareero =t wgft (qrfa) (=
oqrT | SR

1387 : 1993 HTfereh RIS SR o forg S

STIRTE (E A&

1 SCOPE

1.1 This standard covers four types of carbon steel
welded and seamless tubes given in Table 1 and sizes
as recommended in Annex B.

1.1.1 This standard does not cover steel tubes for
pressure purposes and for structural purposes, which
are covered by separate Indian Standards.

1.2 Section 1 covers general requirements applicable
to all the four types of steel tubes. Requirements
regarding material, mechanical properties, dimensions,
tolerances, and additional tests for each type of tubes
are laid down in the relevant sections dealing with each
type of tube. Any other special requirements may be
agreed to between the purchaser and the manufacturer.

2 REFERENCES

The following standards contain provisions which
through reference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision
and parties to agreement based on this standard are
encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below:

IS No. Title

228 Methods of chemical analysis of pig
iron, cast iron and plain carbon and
low alloy steel (revised) (issued in
parts)

General requirements for the supply
of metallurgical materials (second
revision)

1387 : 1993
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SRTH .

1608 : 2005

MiECH
arqstl 1 sifEfe ademr — oA
qheror (T gRiEn)
oifcass Al W =9eq  dae
eI i Tgia (SEA YALET)

2328 : 2005

2329 :2005  ®fcash AfGietsti WX THA TSI i
Tgid (ET gALEon)

2335 : 2005  ®fcaek Wl — Aferen — ool TER
WIS (SHA LT

2633 : 1986 S wfqd a&gel oh o9d i Teh-
B G0 FH H TG (ET
dtero)

Tor e, Aformen iR fRfe &
T o H TSR (Teen e
dfees 29 wd e & fom
qe-sifeerd 3o =t afar — faffe
(SH gdieron)

AN 1 99l IR YR H T

Afadret W AN wE
ATATIH AT

3 gHR AR e

3.1 =ik 3R G gShfRfan wbisH o fa s
fetertal o SRR qen U o fafmio iR A o
A W9 Wiaved o YR W fwAr w ® SR
aiferrt 1 ¥ fean w2

3.2 ST AfCIsh1eA i 3ok 0T &) Yfhan <90 o
foTT ydter! e ST =JAa9 T9E gfaed, THdT ¥,
i fea T B 1 S<Tew & fAw =Aan e gfea
210 AT =1 T URehd Seeshd el i Tauhes]
210 § =fHa femen T B

4711 : 1986

10748 : 2004

4 9mEUT

4.1 TG F1 TSal fIveivur Seuy 228 o 39 G
amt o fafde ugfa g = fedt 1= wenfaa aifre
TEETE I5fa g fhan SH W HewR A HiahRy
0.040 wfaerad @ siferss 7 g1 qenfy faarg =t frafa o
IMETH 228 o G 9l H & T ugfa € whed
KRl

4.1.1 & @1 &, METH 10748 & fREt off Suge
TS 1 T TMe A1 T i TR Seaid fohd T ISl
o fafmion & s ffan ST gk 2

4.2 T & oy W fAfde gF W fomar g Sitw
fergetwor femen smam St fageivor w o A H 4.1
H & g | 1 srqufa faerar frefate 2

IS No. Title

1608 : 2005 Metallic materials — Tensile testing
at ambient temperature (third
revision)

2328 : 2005 Metallic materials — Tube —
Flattening test (second revision)

2329 : 2005 Metallic materials — Tube (in full
section) — Bend test (second
revision)

2335 : 2005 Metallic materials — Tube — Drrift
expanding test (second revision)

2633 : 1986 Methods of testing uniformity of
coating of zinc coated articles
(second revision)

4711 : 1974 Methods of sampling of steel pipes,
tubes and fittings (first revision)

10748 : 2004 Hot-rolled steel strip for welded tubes

and pipes — Specification (second
revision)

SECTION 1 GENERAL REQUIREMENTS
APPLICABLETO ALL THE FOURTYPES OF
STEEL TUBES

3 TYPES AND GRADES

3.1 Types and grades of the steel tubes for mechanical
and general engineering purposes shall be based on the
process of manufacture and minimum yield stress, in
MPa, as given in Table 1.

3.2 Steel tubes are designated by symbols to indicate
the process of manufacture, followed by the minimum
yield stress, in MPa. For example, hot finished welded
tubes having a minimum yield stress of 210 MPa are
designated as HFW 210.

4 MATERIAL

4.1 The ladle analysis of steel shall not show either
sulphur or phosphorus more than 0.040 percent, when
carried out either by the method specified in relevant
parts of IS 228 or any other established instrumental/
chemical method. In case of dispute the method given
in relevant parts of IS 228 shall be the referee method.

4.1.1 Wherever applicable steel sheets or strips of any
suitable grade to IS 10748 may be used in manufacturing
the tubes of above mentioned grades.

4.2 Check Analysis

When specified on the purchase order, a check analysis
shall be made by the supplier. The permissible variation
in case of check analysis from the limits specified in 4.1
shall be as follows:
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GYgh gfaerd, STferehaq
TTHT 0.005
pEaresarest 0.005

5 w Ut &t smqfd

e qA FHA SSTART YA o faw seam
Ffcertall 1 qfd Helfed HHM ST SEUH 1387 o6
& B

6 HRIY

it JferehTd IR 3 U g &, 98 JfETd €9
Y faert oiR &l wiosk qon S 9 g el

7 wEifaw

fg Aferpretl &t T FA AEvIE B oAl uieRd
AW 1 ARY T GSAS HII 0 S BT

8 HEmy

fmfar oIk fasar & wed w2 W HE o TR
Teafd 7 B W Afaemei &l g o1 GiedE, e 9
Y SH W 1/600 F AfE T 8l

9 TS

9.1 AfcTemtstl T AR AgfFeseh @was 4 9 7 . o &1
S| afe arafas e @l STEvIshdl 8 df 9%
fomfar 3fR el & Hed UREAE FeAfd SHar g

9.2 Afetet o fordlt oft T TR o 150 M. § Aferm
ARY i@ BN el a1 IR Tl o e
Al STIUR FH A5fossh awms & g 1.8 § 4
#t. = T 9 H S AR 37 Al w1 T g
Al fSFeT SRR 76.2 ¥ 114.3 H. SO ™
Sreert, 7.5 Tfaem | 31feeh 7 B qe 37 g ST
o fou 5 gfaerm

10 mam 3R o

Aferentetl o STedt =9 IR Hie) W fawifel ey @
4 & R wafy i o el oA SR HierE @i
Y F W Fhdr ¢ AR i o war o i
Heufa gl 37 Afeshed & fesed o sey @ § At
=i % fa faw g 2

11 9ag 9I&IoT

11.1 3 e7=en fAfde 7 81 @ Al &t smafd fom
A 1 fmfan T A e qraee a6 SR
B

Constituents Percent, Max
Sulphur 0.005
Phosphorus 0.005

5 SUPPLY OF MATERIAL

General requirements relating to the supply of steel
tubes for mechanical and general engineering purposes
shall conform to IS 1387.

6 WORKMANSHIP

All tubes shall be free from harmful defects, reasonably
smooth and free from loose scale and rust. Unless
otherwise specified, ends shall be cut square.

7 MACHINING

Where tubes are required to be machined, finished
dimensions shall be stated in the enquiry and order. It
is recommended that the method of machining should
also be stated.

8 STRAIGHTNESS

Unless otherwise tolerances are agreed to between the
purchaser and the manufacturer, tubes shall not deviate
from straightness by more than 1/600 of any length,
measured at the centre of that length.

9 LENGTH

9.1 Tubes shall be supplied in random lengths from 4
to 7 m. Wherever the exact length requirement is there,
it will be subject to agreement between the manufacturer
and the purchaser.

9.2 For orders over 150 m of any one size of tube, it shall
be permissible unless otherwise agreed to between the
purchaser and the manufacturer, to supply short random
lengths in the range 1.8 to 4 m provided that the number
of such lengths does not exceed 7.5 percent of the total
number of lengths for sizes 76.2 to 114.3 m outside
diameter inclusive and 5 percent for all other sizes.

10 DIMENSIONS AND PROPERTIES

Recommendations on outside diameter and thickness
of the tubes are given in Annex B. However, any other
outside diameter and thickness as agreed to between
the manufacturer and the purchaser may be supplied.
The design properties of these tubes are given in
Annex B for guidance.

11 SURFACE PROTECTION

11.1 Unless otherwise specified tubes shall be supplied
uncoated or with manufacturer’s standard mill
protective coating.
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11.2 fg Ffearisti =1 SEfeor & 8 @ T8 3=
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B, § g1 3| STER STETH 2633 H e wdveror
Ra & § Ge9 g1 d1feul S i fafirse
TR & oy faswar i fmfar & = wweta
fopan S|

12 q{&mon

12.1 Fafar ge&is gehR 1 Afererten W fafafde ademor
FHAT TN Sl 1 SERIHA STTAX AV A1 BT
o = fafdwe g T Afae fafafds sreavamast
& FTER

12.2 9% sdl AW ARY W wafad wp AfdEa

T FEE TR d 39 qE hl GO Hal R
frfar & <9 wweid & e feran A

13 it wXieror
ST @] & e fefated wea S

13.1 @99 gdero

frmict o forhed T o8 STETH 1608 o STFER Ffafea
fordt TR W R S

F) A gE RSt % BR H HA Th ddE W
(S8 B W aEE o BRI i i & fag
S8 fohan ), qen

@) A ¥ Fw Tk e e, g sreeen ¥
1 T THE TR SN IR 1 hT T
Y gl =ue TR Bl deesdd Al ok
fore, wlerr ghe w59 e U o W Ao
q =9 90° B

13.1.1 99 &Har, T9d Yidad qen 9iaed goled,
e egam # fafafde & &7 7 =

13.1.2 SRR Yoiad 39 A9 | O ¢ qe S9!
foifen s@ o o Hed o @ S fSEe o«
5.65,/S, = e ford S, e T sAawes
FE & B

13.1.3 T &Hal & IS © WK ST qod
HE ST

11.2 When tubes are to be galvanized, they shall first
be thoroughly descaled and then dipped in a bath of
molten zinc (containing not more than 2.5 percent of
impurities) at a temperature suitable to produce a
complete and uniformly adherent coating of zinc. The
galvanizing shall be capable of passing the test specified
in IS 2633. Specific requirement for galvanizing shall
be subject to mutual agreement between the purchaser
and the manufacturer.

12 TESTING

12.1 The manufacturer shall carry out the specified tests
applicable to each type of tubes, and shall, if required
by the purchaser, supply a certificate stating that the
tubes comply with the specified requirements. When
the purchaser desires such certificate, this shall be stated
in the enquiry and order.

12.2 When the purchaser requires additional tests
related to his order, such tests shall be subject to
agreement between the purchaser and the manufacturer.

13 MECHANICAL TESTING

The following tests, where applicable, shall be carried
out.

13.1 Tensile Test

This should be carried out in accordance with IS 1608
on one of the following at the manufacturers option:

a) Alength cut from the end of the selected tube
(the ends being plugged for grips or flattened
where necessary); and

b) A longitudinal strip cut from the tube and
tested in the curved conditions, or a test piece
cut circumferentially and flattened before
testing. For welded tubes, the test piece should
be from the location approximately 90°, away
from the weld.

13.1.1 The tensile strength, the yield stress and the
percentage elongation shall not be less than those
specified in the appropriate section.

13.1.2 The percentage elongation is specified in this
standard and shall be reported with reference to a gauge
length of 5.65,/S, where \/i is the original cross-

sectional area of the test specimen.

13.1.3 The tensile strength shall be the actual value
obtained from the test piece.
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13.2 Flattening Test

13.2.1 Flattening test shall be carried out above sizes
of 60.3 mm, outside diameter in accordance with
IS 2328.

13.2.2 A ring not less than 40 mm in length, cut from
the end of the tube shall withstand, without showing
either crack or flaw, being cold flattened between
parallel plates until, the distance between the platens
is not greater than that specified in the appropriate
section. Slight premature failure at the edges shall not
be considered a cause for rejection. Burrs shall be
removed before testing. Sample shall not have ends
cut by oxyacetylene flame.

13.2.3 Welded tubes shall have the weld placed at 90°
to the direction of flattening.

13.3 Bend Test (Strip)

13.3.1 A strip not less than 38 mm wide, cut
circumferentially from one end of the tube, when cold,
be bent approximately 180° in the direction of original
curvature round a bar of the diameter specified in the
appropriate section, without showing either crack or
flaw. Slight premature failures at the edges of a
specimen shall not be considered a cause for rejection.

13.3.2 For sample cutting, high temperature cutting
method shall not be used to avoid changes in
mechanical properties in heat affected zone.

13.4 Bend Test, Whole Tube

13.4.1 The test shall be carried out in accordance with
IS 2329. The tubes shall be bent cold, by means of a tube
bending machine round a grooved former having at the
bottom of the groove the radius specified in the
appropriate section. The tubes shall not be filled. The
weld shall be at 90° to the plane of bending. The tube
shall show no sign of crack or flaw as a result of this test.

13.4.2 The maximum outside diameter of the tube
above which bend test of whole tube may not be carried
out is 60.3 mm.

13.5 Drift Expansion Test

13.5.1 The test shall be carried out in accordance with
IS 2335. A piece of tube approximately 100 mm long
cut from one end shall be expanded cold, by means of
a conical drift having an included angle of 30° or 45°
or 60° until outside diameter of the tube at the mouth
has been increased by not less than the percentage
specified in the appropriate section. Belling of the tubes
by spinning methods is not permissible. The tube shall
show no sign of crack or flaw as a result of this test.
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13.5.2 The choice of drift cone angle is the option of
the manufacturer.

13.6 Crushing Test

A piece of tube approximately equal length to 1.5 times
the diameter, cut from one end, with the ends parallel
and square with its axis, shall be crushed cold, length
wise until its lengths reduce by not less than the
percentage of the original length specified in the
appropriate section. The tube shall show no sign of
crack or flaw as a result of this test.

14 RE-TEST

14.1 Should a tube selected for test fail in any one or
more of the tests specified, two further tests of the same
kind shall be made from the same or another tube at
the manufacturer’s discretion.

14.2 If both the repeat tests are satisfactory the tubes
shall be accepted provided that in all respects they
comply with the requirements of this standard. If failure
occurs in either of the re-tests, the tubes represented
by these test pieces shall be deemed not conforming to
this standard.

14.3 If the tubes represented have been subjected to
heat treatment, they may be re-heat treated and tested
in accordance with 12.

15 SAMPLING FOR TUBES

15.1 Lot for purpose of drawing samples all tubes
bearing same designation and manufactured under a
single process shall be grouped together to constitute a
lot. Each lot shall be sampled separately and assessed
for conformity to this standard.

15.2 Sampling and Criterion for Conformity

Unless otherwise agreed to between the manufacturer
and the purchaser the procedure for sampling of tubes
for various tests and criteria for conformity, IS 4711
shall be followed. Re-test in case of failure shall be
carried out as per 1.4.

16 MARKING

Each tube may be marked with manufacturers name
and trade-mark, type and grade of tube. Alternatively
label containing particulars may be attached to the
bundle.

16.1 BIS Certification Marking
The tubes may also be marked with the Standard Mark.

16.1.1 The use of the Standard Mark is governed by
the provisions of the Bureau of Indian Standards Act,
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1986 and the Rules and Regulations made thereunder.
The details of conditions under which the licence for
the use of Standard Mark may be granted to the
manufacturers or producers may be obtained from the
Bureau of Indian Standards.

SECTION 2 WELDED STEEL TUBES

17 GENERAL

17.1 This section covers requirements for hot finished
welded steel tubes, electric resistance welded or high
frequency induction butt-welded steel tubes and
oxyacetylene welded tubes in as welded, welded and
annealed/normalized condition.

18 MECHANICAL PROPERTIES

The mechanical properties of welded tubes when tested
in accordance with 13.1 shall conform to the and
requirements given in Table 2.

19 TOLERANCES
19.1 Tubes shall conform to the following tolerances.
19.1.1 Outside Diameter

a) For the tubes manufactured by HFW process:

SI No.  Outside Diameter Tolerances
1)  Sizes up to and +(1)(5) mm
including 40 mm -

2)  Sizes over 40 mm + | percent

b) For the tubes manufactured by ERW/HFIW
processes and OAW process:

1) Where the ratio of outside diameter to
thickness is not greater than 33:1, the
tolerances shall be as shown in Table 4.

2) Where the ratio of outside diameter to
thickness is greater than 33:1 the
tolerance shall be as agreed to between
the purchaser and the manufacturer.

19.1.2 Thickness

The tolerance on thickness excluding the weld shall be
+ 10 percent.

19.1.3 The height of internal fin in case of ERW/ HFIW
tubes shall be not greater than 60 percent of the
specified thickness. In case internal fin is required to
be cut the maximum fin height is to be as agreed to
between the manufacturer and the purchaser.

20 OTHER TESTS

In addition to the tensile test as specified in 13.1 each
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selected tube, when tested in accordance with either
13.2 or 13.4 or 13.5 as. appropriate shall satisfy the
requirements laid down in Tables 5, 6 and 7.

SECTION 3 HOT FINISHED SEAMLESS
STEEL TUBES (HFS)

21 GENERAL

21.1 This section covers requirements for hot finished
seamless steel tubes of sizes up to and including
406.4 mm outside diameter.

21.2 During fabrication (erection and commissioning),
tubes of Grade 310 may require special welding
technique and these should be the subject of agreement
between the purchaser and the manufacturer.

22 MECHANICAL PROPERTIES

The mechanical properties of HFS steel tubes when
tested in accordance with 13.1 shall conform to the
requirements laid down in Table 8.

23 DIMENSIONS AND PROPERTIES

23.1 Dimensions of the tubes most commonly used are
given in Table 9. Any other size may be agreed to
between the purchaser and the manufacturer.

23.1.1 Design properties of the tubes are given in
Annex B for guidance only.

24 TOLERANCES

24.1 Tubes shall conform to the following tolerances.

24.1.1 Outside Diameter Tolerances
Sizes up to and including : +(1)8 mm
48.3 mm outside diameter ~**
Sizes over 48.3 mm : +1 percent

outside diameter

24.1.2 Thickness
Up to and including
3 percent of outside

diameter

+ 15 percent

Over 3 percent of outside: +15 percent
diameter up to and including — 12.5

10 percent

Over 10 percent for tubes :
upto and including

168.3 mm, outside
diameter

+ 12.5 percent

Over 10 percent for tubes :
above 168.3 mm, outside
diameter

+ 10 percent
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25 OTHER TESTS

25.1 In addition to the tensile test specified in 13.1 at
the option of the manufacturer and dependent upon the
dimensions, the tube subjected to either flattening test
or strip bend test in accordance with 13.2 or 13.3 shall
satisfy the requirements as laid down in 25.2 and 25.3.

25.2 The distance between the platens shall be not
greater than the value calculated from the formula:

_(1+C)a
C+alD

where

H = distance between plates,
D = specified outside diameter,
a = specified wall thickness, and

C = constant depending upon the designation (see
Table 10).

25.3 Bend test (strip) shall satisfy the requirements of
Table 11.

SECTION 4 COLD DRAWN SEAMLESS
STEEL TUBES (CDS)

26 GENERAL

26.1 This section covers requirements for cold drawn
seamless steel tubes of size upto 406.4 mm outside
diameter in hot finished welded, electric resistance
welded or high frequency induction welded tubes in
welded and annealed or normalized condition.

26.2 Tubes of Grades 160, 210, 240, 370 and 430 may
be welded by ordinary techniques. During fabrication,
the tubes of Grades 310, 430 and 540 may require
special welding techniques and these should be the
subject to agreement between the purchaser and the
manufacturer.

27 MECHANICAL PROPERTIES

The mechanical properties of CDS steel tubes when
tested in accordance with 13.1 shall conform to the
requirements as laid down in Table 12.

28 TOLERANCES

28.1 The following manufacturing tolerances shall not
be exceeded.

28.1.1 Outside Diameter

a) Where the ratio of outside diameter to
thickness is not greater than 33:1, the
tolerances shall be as shown in Table 13.
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b) For sizes larger than 127.0 mm outside
diameter, the tolerances shall be +0.08 mm,
+0.05 per 25 mm of outside diameter or part

thereof.

Where ratio of outside diameter to thickness
is greater than 33:1, the tolerance shall be
agreed to between the purchaser and the
manufacturer.

9)

28.1.2 Thickness
The tolerance on thickness shall be + 10 percent.
28.1.3 Bore

Where the tubes are ordered to bore dimensions, the
tolerances shall be agreed to between the purchaser and
the manufacturer.

29 OTHER TESTS

29.1 In addition to the tensile test specified in 13.1
annealed or normalized tubes shall be subjected to
flattening test and crushing tests as given in 13.2
and 13.6 respectively which shall satisfy the
requirements of 29.2 and 29.3 respectively (see
Table 14).

29.2 The distance between the plates shall be not greater
than the value calculated from the formula:

1+C)a
- C+alD
where
H = distance between plates,
D = specified outside diameter, and
a = specified wall thickness.

29.3 Crushing test carried out on tubes in annealed and/
or normalized condition shall have the test requirements
as provided in Table 15.

SECTION 5 COLD DRAWN ELECTRIC
RESISTANCE WELDED STEEL TUBES AND
HIGH FREQUENCY INDUCTION BUTT
WELDED STEEL TUBES (CEW)

30 GENERAL

30.1 This section covers requirements for cold drawn
electric resistance welded steel tubes or high frequency
induction butt welded steel tubes.

30.2 Tubes may be welded by ordinary techniques.

30.2.1 Tubes shall be made by cold drawing electric
resistance welded steel tubes or high frequency
induction welded steel tubes.
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31 CONDITION

31.1 Tubes of Grades CEW 160, 210 and 240 shall be
supplied in either annealed or normalized condition.

31.2 Tubes of Grades CEW 370 and 430 shall be
supplied in either ‘as drawn’ or ‘as drawn and tempered’
condition at the option of the purchaser.

32 MECHANICAL PROPERTIES

Mechanical properties of CEW steel tubes when tested
in accordance with 13.1 shall conform to the
requirements as laid down in Table 16.

33 TOLERANCES
33.1 Tubes shall conform to the following tolerances.
33.1.1 Outside Diameter

a) Where the ratio of the outside diameter to
thickness is not greater than 33:1 the
tolerances shall be as shown in Table 17.

b) Where the ratio of outside diameter to

thickness is greater than 33:1, the tolerances
shall be agreed to between the purchaser and
the manufacturer.

33.1.2 Thickness
The tolerance on thickness shall be + 8 percent.
33.1.3 Bore

Where the tubes are ordered to bore dimensions, the
tolerances shall be agreed to between the purchaser and
the manufacturer.

34 OTHER TESTS

34.1 In addition to the tensile test specified in 13.1
annealed or normalized tubes shall be subjected to the
flattening test as given in 13.2, the drift expansion test
as given in 13.5 and the crushing test as given in 13.6.

The tests shall satisfy the requirements as given
in 34.2, 34.3 and 34.4.

34.2 Flattening Test

The distance between the plates shall be not greater
than the original outside diameter as given in Table 18.

34.3 Drift Expansion Test
The tube shall satisfy the requirements of Table 19.
34.4 Crushing Test

The crushing test shall satisfy the requirements of
Table 20.



ETa/IS 3601 :

2006

ol 1 3599 Afawen & YRR d9en 3T

(@S 1.1 3R 3.1)

SH G FTIH THER s

m @ (3) (4
i) 2 Segdd ARt (Tgd)) saH, T Uiepd deedd 160, 210, 210 = 310

(TawEs]) AfewRd, fagn whes SesEa a
To SR TR Seehd (SRS A TIUE S
AferehTe o AfrdTtEifee Soedd (siug=y) e, wmiha €

ii) 3 T Uitk HiemRfed (TeTwed) Afersdd 160, 210, 240 1 310
iii) 4 vita g e Wea (didem) e 160, 210, 240, 310, 370, 430 AT 540
iv) 5 sid g faega wfieas deesd (dEes=y) 160, 210, 240, 310, 370 AT 430

Table 1 Types and Grades of Steel Tubes
(Clauses 1.1 and 3.1)

SI No. Section Type Grade

) @ 3 “

1) 2 Welded tubes (WT) This includes hot finished welded (HFW) 160, 210, 240 and 310
tubes, electric resistance welded or
high frequency induction welded (ERW or HFIW)
tubes and oxyacetylene welded (OAW) tubes

ii) 3 Hot finished seamless (HFS) tubes 160, 210, 240 and 310

iii) 4 Cold drawn seamless (CDS) tubes 160, 210, 240, 310, 370, 430 and 540

iv) 5 Cold drawn electric resistance welded (CEW) 160, 210 , 240, 310, 370 and 430

|Reft 2 Fifas T o

Table 2 Mechanical Properties

(@< 18) (Clause 18)
% AfeRhl UGTH @ WQEd goled, giaee SI Tube Tensile  Yield Elongation,
. & gfqae =T No. Designation Strength Stress  Percent, Min on
T T % = 5.65 /S, Min Min— GL=565 /sy

o @ ® @ © (1) @ 3) “) )

D) S 160 310 160 | 3 i) WT 160 310 160 Table 3

ii) el 210 330 210 — ii) WT 210 330 210 —
iii) TSR 240 410 240 — iii) WT 240 410 240 —
iv) = 310 450 310 — iv) WT310 450 310 —

NOTES
forogfort 1 If tubes in the as welded condition are subjected to

1 IfE AfAFTT, S o SesHhd TR | €, W SR,
Sfsm, dfeet =1 g @ 1 gfen w1 T @ g8 e e

annealing, brazing, welding or similar heating, these properties
will deviate in the heat affected zone.
2 Welding of WT 310 Grade may require special welding

% IR At &=’ H faua S| technique.
f iz i i 38y = Original cross-sectional area.
2 310 ¥ F e % fe ¢ kdl 4 GL = Gauge length in mm.

ST &1 Fhdl B

= T FAIET FR &
T w1 T, o g
0.102 0 foromusm/ a2

KIE)
4 St =
5 1 THMT =

5 IMPa= 0.102 0 kgf/ mm?.
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ROt 3 ST = 5.65,/TF, W Yead gfavm, =gAad

(9Rft 2)
WA Afdel USAW qw Uitpd STHies, a1 TH eSS 3NETY, TAUHIRS®Y d TS
A — —— —
Joedd (33.7 fodft. o1 s&@ dessa (337 fudl @ sifer
FH Al ) EIETUCS 1))
)] () 3 “ &)
i) == 160 25 15 22
ii) T 210 24 12 20
i) s 240 2 10 i
iv) TS 310 20 6 10
Table 3 Elongation Percent, Minimum on GL = 5.65 /S,
(Table 2)
S1 Tube Designation Hot Finished Annealed or ERW, HFIW or OAW
No. Normalized — ——— —_—
As Welded (Less than or As Welded (More than
Equal to 33.7 mm OD) 33.7 mm OD)
1) 2) 3) @) (5)
i) WT 160 25 15 22
ii) WT 210 24 12 20
iii) WT 240 22 10 15
iv) WT 310 20 6 10
RO 4 IURA G WA
(@E 19.1.1)
Xl ¥ IW T SR whea et =" W gL WA
u. Tt Tt Tt
)] 2 3 “
i) — 254 +0.15
ii) 25.4 51.0 +0.18
iii) 51.0 63.5 +0.25
iv) 63.5 76.1 +0.25
v) 76.1 88.9 +0.31
vi) 88.9 101.6 +0.36
vii) 101.6 114.3 +0.43
viii) 114.3 1524 +0.58
ix) 1524 168.3 +0.65
X) 168.3 — +0.75
Table 4 Manufacturing Tolerances
(Clause 19.1.1)
SI No. Over Up to and Including Tolerance on Outside Diameter
mm mm mm
Y] () 3 “
i) — 254 +0.15
ii) 25.4 51.0 +0.18
iii) 51.0 63.5 +0.25
iv) 63.5 76.1 +0.25
v) 76.1 88.9 +0.31
vi) 88.9 101.6 +0.36
vii) 101.6 114.3 +0.43
viii) 114.3 1524 +0.58
ix) 1524 168.3 +0.65
X) 168.3 — +0.75

13
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RO 5 Tgd W IUSHIO TH&IU Tl THYOT STEvIHag

(@ 20)
%9 9. Aferept wgT™ wey & 9 B @
(sh
) 2 3
) T 160 12
i) T 210 2/3
iii) g@{g’} 240 3/4
iv) TS 310 3/4
gl = <gd & SRl M|
Table 5 Test Requirements for Flattening Test on Tubes
(Clause 20)
SI No. Tube Designation Distance Between Platens
D
) 2 3
i) WT 160 172
ii) WT 210 2/3
iii) WT 240 3/4
iv) WT 310 3/4

where D = outside diameter of tube.

ROt 6 i Afewt W T qheror St wleor seavasare (60.3 faet. 9% qen 60.3 fae
TR AW TI6l e W HUwssy &R 9§ fafmifia @)

(@ 20)
%9 9. wfers stereen WL & o g 1 s feut
(1) 2 3) “
i) Tl 6 180
ii) SERER 8 90

Table 6 Test Requirement for Bend Test of Whole Tubes (Up to and Including 60.3 mm Outside
Diameter for the Tubes Manufactured from HFW Types Only)

(Clause 20)
SI No. Condition of Tubes Radius of Former Angle of Bend Degree
1) 2 3) )
i) Black 6 180
ii) Galvanized 8 90

14
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WO 7 98 TAR GO0 &) AEvaFae (168.3 faft. 9% dem SHeh qufed Swd =AW qen
aerE 1 9 9.53 fur.)

(@ 20)
%9 9. Afeh g8 e =W A gfs
)] 2 3)
i) T 160 qA S 210 12.0
ii) TSN 240 10.0
iii) T 310 8.0

oot — =% e TATEesy Tga % fau o T 2

Table 7 Requirements of Drift Expansion Test (Up to and Including 168.3 mm QOutside Diameter and

Thickness 1 to 9.53 mm)
(Clause 20)
SI No. Tube Designation Increase on Outside Diameter, Percent
)] 2 3)
i) WT 160 and WT 210 12.0
ii) WT 240 10.0
iii) WT 310 8.0

NOTE — This test is not applicable for HFW tubes.

|Relt 8 i o
(@ 22)
R Aferet A= T &AdT RREERIGE G yoaq giavm, =Faq
Sed = 5.65,/TF,

) 2 3) “4) ®)

i) TATHTH 160 310 160 25

ii) TATHTH 210 330 210 24
ii) TATEHETH 240 410 240 22

iv) TIUHTH 310 450 310 20
feraforat

1T, = A IR FE &7

2 Sfaa = I TR

31 TR = 0.102 0 ToRmATE/f2

Table 8 Mechanical Properties
(Clause 22)

S1 Tube Designation Tensile Strength Yield Stress Elongation Percent, Min

N Min Min on GL = 5.65./S,
MPa MPa

(1) (2) (3) (4) (5)

i) HEFS 160 310 160 25

ii) HEFS 210 330 210 24
iii) HEFS 240 410 240 22
iv) HEFS 310 450 310 20

NOTES

1S, = Original cross-sectional area.

2GL = Gauge length, in mm.

31MPa = 0.102 0 kgf/mm?.

15
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IR 9 T HAR Hiaw Wed 9@ 2qH F IR

(@s 23.1)
) qMEl AT AT e
W i, i,
— e~

(1) (2) (3) “4) 5) (6)
i) 24 32 4.0 54 —
ii) 483 32 4.0 5.0 5.9
iiii) 60.3 3.6 45 5.0 6.3
iv) 76.1 3.6 45 54 6.3
v) 88.9 4.0 5.0 54 6.3
vi) 101.6 4.0 5.0 6.3 —
vii) 114.3 45 54 6.3 8.0
viii) 127.0 45 5.0 54 —
ix) 139.7 45 5.0 54 6.3
X) 1524 45 5.0 54 —
xi) 165.1 45 5.0 54 6.3
Xii) 168.3 45 5.0 54 6.3
Xiii) 193.7 5.0 54 6.3 8.0
Xiv) 219.1 5.0 5.6 6.3 —
XV) 2445 5.9 7.1 8.0 —
xvi) 273.0 6.3 7.1 9.5 —
xvii) 323.9 7.1 8.0 9.5 —
Xviii) 355.6 9.5 125 — —
Xix) 406.4 9.5 125 — —

Table 9 Sizes of Hot Finished Seamless Steel Tubes
(Clause 23.1)

SINo. Approximate Outside Diameter Thickness
mm mm

— P
&) 2 3) “) &) (6)
i) 424 32 4.0 54 —
i) 48.3 32 4.0 5.0 59
iii) 60.3 3.6 4.5 5.0 6.3
iv) 76.1 3.6 4.5 54 6.3
V) 88.9 4.0 5.0 54 6.3
vi) 101.6 4.0 5.0 6.3 —
vii) 1143 4.5 54 6.3 8.0
viii) 127.0 4.5 5.0 54 —
ix) 139.7 4.5 5.0 54 6.3
X) 152.4 4.5 5.0 54 —
xi) 165.1 4.5 5.0 54 6.3
Xii) 168.3 4.5 5.0 54 6.3
Xiii) 193.7 5.0 54 6.3 8.0
Xiv) 219.1 5.0 5.6 6.3 —
XV) 2445 59 7.1 8.0 —
xvi) 273.0 6.3 7.1 9.5 —
xvii) 3239 7.1 8.0 9.5 —
Xviii) 355.6 9.5 12.5 — —
Xix) 406.4 9.5 12.5 — —

16
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RO 10 99 HaEt whaor &1 femis

(T 25.2)
% . AfererT &A™ feertien ()
) (2 (3)
) TETHTH 160 0.09
ii) TITHTY 210 0.09
ii) TITHTY 240 0.07
iv) TITHTY 310 0.06

feuqolt — =qdeRtor qermn o SRM AT T Gae < ki o 9 X e S den we g SR i Hied e orEa el
9 %7 7 7

Table 10 Constant for Flattening Test
(Clause 25.2)

SI No. Tube Designation Constant (C)
(1) (2) (3)
i) HFS 160 0.09
ii) HFS 210 0.09
iii) HFS 240 0.07
iv) HFS 310 0.06

NOTE — Surface defects revealed during flattening test shall be removed by grinding and the remaining well thickness shall not be
less than the minimum thickness permissible.

Frolt 11 Wg ThEr (TE) ® T SEvIEwang

(TE 25.3)
EX fereh ggA™ BE H AW
‘g:o — B —_—
Afeieht &1 TR 9.5 farl. T den 3w wHfEd Afeteht w1 AR 9.5 fart. & s

(1) (2) (3) (4)

i) TEThTE 160 3R 210 3T 4 T T ARl R & @ H, S A @
i) TouwETE 240 4T 5 T ga-Hal fewm oY o oA W, S oft

9 &
iil) weTHTE 310 5T 6 T A dH-9eE, oY o A I, S ot W
7l
feupoft — @ = wfaer @t weE, fod, H)
Table 11 Test Requirements for Bend Test (Strip)
(Clause 25.3)

Sl Tube Designation Diameter of Bar

No. — — —
Tubes Up to and Including 9.5 mm Thickness Tubes Over 9.5 mm Thickness

1 2 3) €}

i) HFS 160 and 210 3a 4 a or two-thirds the inside diameter, whichever is smaller

ii) HFS 240 4 a 5 a or seven-tenths the inside diameter whichever is smaller
iii) HFS 310 Sa 6 a or three quarters the inside diameter whichever is smaller

NOTE — a = Thickness of tubes, mm.

17
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|reft 12 Fifyew qoresd

(@E 27)
fern g™ T &gAd Twa gfase yoad, wiaed
=Faq =g Siger = 5. 65@, KL
Y Y
(1) (2) (3) (4)
fa% Fraar=ied a1 sHieH STaeeT
HEWF 160 310 160 25
HEmE 210 330 210 24
g 240 410 240 22
HEmE 310 450 310 20
i g/ o g7 aen faaet fagsi/2me sraeer &, fyafar & fawey |
ity 370" 410 370 6
w430 540 430 5
ity 540" 650 540 4

b gfg AR fad g a1 g den uftea faesfldwe Afermel W s, sfem, dfeen w1 i we w5 dfen # @ @, @
g TUTEH T % STER A1 & H KW g S|

Table 12 Mechanical Properties

(Clause 27)
Tube Tensile Strength Yield Stress Elongation,
Designation Min Min Percent, Min
MPa MPa on GL = 5.65,/S,
1 2 3) €}
As normalized or annealed condition:
CDS 160 310 160 25
CDS 210 330 210 24
CDS 240 410 240 22
CDS 310 450 310 20
As drawn or as drawn and stress relieved condition at the option of the manufacturer:
CDS 370" 410 370 6
CDS 430" 540 430 5
CDS 540" 650 540 4

Y If as drawn or as drawn and stress relieved/tempered tubes are subjected to annealing, brazing, welding or similar heating, these
properties will be reduced in the heat affected zone.

RO 13 I {Q Table 13 Manufacturing Tolerances
(TE 28.1.1) (Clause 28.1.1)
A q sifaes UL qAqm 'qqﬁ—d eI AW W S1 Over Up to and Tolerance on
R . No. Including Outside Diameter
@ mm mm mm
o, o, o, Y] 2 3) G}
Y] 2 3) C)] i) — 254 +0.13
i — 254 +0.13 if) 254 38.1 0.15
ii; 25.4 38.1 +0.15 1.11) 38.1 51.0 +0.18
iii) 38.1 51.0 +0.18 v) 1.0 63.5 +0.20
iv) 51.0 635 +0.20 v) 635 76.1 +0.23
v 635 761 023 vi) 76.1 88.9 £0.25
vi) 761 289 1025 vii) 88.9 101.6 +0.28
vii) 88.9 101.6 +0.28 viii)  101.6 114.3 031
viii) 101.6 1143 +0.31 x) 1143 127.0 0.33
ix) 114.3 127.0 +0.33

18



RO 14 =qdeter e & fau faa

(@s 29.1)
%9 G feer ugT™ fa (91
1 2) 3)
i) g 160 0.10
ii) g 210 0.09
iii) Ty 240 0.07
iv) g 310 0.06

feuoft — =odetor wlemr & SR U MU GAE QWO
fooE @ frewrm fwan WU qen Afersd &) S gE HIRE
3T e ¥ & A g

YRUT 15 T YA&I0T i UL STAIHATY
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Table 14 Constant for Flattening Test
(Clause 29.1)

SI No. Tube Designation Constant (C)
1 2 3)
i) CDS 160 0.10
i) CDS 210 0.09
iii) CDS 240 0.07
iv) CDS 310 0.06

NOTE — Surface defects revealed during flattening test shall
be removed by grinding and the remaining wall thickness shall
not be less then the minimum thickness permissible.

Table 15 Test Requirement for Crushing Test

(@ 29.3) (Clause 29.3)
$H  AfeieRl USATH o o 91K arkiad ovEs | T, Sl Tube Designation = Minimum Reduction of Original
g R No. Length After Crushing, Percent
‘ kT 6] ) 3)
1 2 3)
- i) CDS 160 50
i T 160 50 ii) CDS 210 50
iy €@ 210 50 iii) CDS 240 25
iii) gIemg 240 25 iv) CDS 310 25
ivy)  H i€ 310 25
Rl 16 Fife qureH Table 16 Mechanical Properties
(@T 32) (Clause 32)
EIREIREGIET T R goaq gfaema Tube Tensile Yield Elongation, Percent,
T gfaeat A Designation Strength  Stress Min on
Min Min GL =5.65,/S,
AR gAAH A = 5.65,/TF, , W -05y/So
Uy TEdT MPa MPa
1) 2) 3) ) Y] 2 3) G}
1o JrAT=Hd A1 ST e As normalized or annealed condition
Higey 160 310 160 25 CEW 160 310 160 25
Hige= 210 330 210 24 CEW 210 330 210 24
ey 240 410 240 22 CEW 240 410 240 22
S I SI4 a7 gfadaer faqsil/ 37T s drawn or drawn and stress relieved/tempered cogitation
fad g o g fererer fararsil/2me T Asd d nd lieved/tempered cog
gy 370" 410 370 6 CEW 370" 410 370 6
HEesg 430" 540 430 5 CEW 430" 540 430 5

D gfe 31 vl @) Afasmet w oren, dtsn afeen @ @
TE &l 7= ST & T T A Ig qorEE T ok STER A
& o &9 g S|

Rt 17 g2
(@ 33.1.1)
®H F TR TH qAT UAfed W8T AW W T
A fireh fireh fireh
(1) 2 3) @
i) — 254 +0.13
ii) 254 38.1 +0.15
iii) 38.1 51.0 +0.18
iv) 51.0 63.5 +0.20
v) 63.5 76.1 +0.23
vi) 76.1 88.9 +0.25
vii) 88.9 101.6 +0.28
viii) 101.6 1143 +0.31
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U If tubes of these grades are subjected to annealing, brazing,
welding or similar heating these properties will be reduced in the
heat affected zone.

Table 17 Tolerances
(Clause 33.1.1)

S1 Over Up to and Tolerance on
No. Including Outside Diameter
mm mm mm
6] @ 3 “
i) — 254 +0.13
i) 254 38.1 +0.15
iii) 38.1 51.0 +0.18
iv) 51.0 63.5 +0.20
V) 63.5 76.1 +0.23
vi) 76.1 88.9 +0.25
vii) 88.9 101.6 +0.28
viii) 101.6 114.3 +0.31
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ROt 18 F9eA WaEt Wi & fau W &

Table 18 Distances between Plates for

Flattening Test
(Clause 34.2)
SI No. Tube Designation Distance Between Plates

D

6] @ 3
i) CEW 160 172

ii) CEW 210 2/3
iii) CEW 240 3/4

Table 19 Drift Expansion Test

@ ® @
(s 34.2)
ELECH Afeh g8 e & d B gl
e
1 2 3)
i) HiEe=yg 160 12
i) Eesg 210 2/3
iii) ey 240 3/4
e 19 w'E fawr wiern
(s 34.3)
WA, 9. At 9™ & A 1 =AqH
fowr gfaema
1 2 3)
i) =g 160 12
i) Hi¥es 210 12
iii) HiEesg 240 10

(Clause 34.3)
SI No. Tube Designation Minimum Expansion of
Outside Diameter,
Percent
1 2 3)
i) CEW 160 12
ii) CEW 210 12
iii) CEW 240 10

RO 20 T YALT0T 1 GU&0T STHYIHarg
(TS 34.4)

Table 20 Test Requirements for Crushing Test
(Clause 34.4)

%9 Afawr  SeF, Tae/AHdRss §F B g8 Al
W U SWi q| ol § ;{T'—rﬁtuﬁﬁa

S1 Tube Reduction of Original As Drawn or
No. Designation Length After Crushing, Drawn and Stress
Annealed/Normalized, Relieved/Tempered

EFH"T, foafsarw =+t Percent
e (3] ORNC ® @
M) 2 3) “) i) CEW 160 50 —
. _ ii) CEW 210 50 —
13 mglxg ;8 B iii) CED 240 50 —
iv) CEW 370 — 25
iii) HEesyg 240 50 — v) CEW 430 — 25
iv) HEe=g370 — 25
v) "=y 430 — 25
A F
(qTFR )
%Al g 9 arelt g
ANNEX A
(Foreword)

INFORMATION TO BE SUPPLIED BY THE PURCHASER

%-1 frefafed ge war g & S
®) YRR qT TS (J@ 3 9 TR 1),
@) IR (IF 10 T4 23.1),
M) TE TR SEH Afawien & gid @ S
(3T 9 T 11),
) 9 oifsd 8 9 §de W hIeT %I @E
TTHad (€ 12),

A-1 The following information to be supplied by the
purchaser:

a) Types and grades (see 3 and Table 1),
b) Size (see 10 and 23.1),

c¢) Length in which tubes are to be supplied (see
9 and 11),

d) Special requirements of surface coating, if
desired (see 12),
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) AT qHTTT H v @ (39 12.1) e) Whether test certificate is desired (see 12.1),
%) i f 7 S (o 19.1.3), 1 f)) I/;Ieight of'iriternlaélfin Ese; 1.9.1.3()1, a'ndd (
. g ny special welding technique desired (see
B) i el wrE afeeT deHle 1 STEvgERdl 26.2).
B (3T 26.2) ]
AIEY @
(@ 1.1, 10 T 23.1.1)
T Aferrret & 3mam IR fewme & o
aET = HreTg R Hagey Seed oUW BT IRYHO A
F2 91
o, e, foretrama . ot o oy’ o,
(D 2 (3) 4 (%) (6) (N
21.3 1.8 0.866 1.10 0.53 0.50 0.69
2.0 0.952 1.21 0.57 0.54 0.69
2.6 1.20 1.53 0.68 0.64 0.67
3.2 1.43 1.82 0.77 0.72 0.65
4.0 1.71 2.17 0.86 0.81 0.63
26.9 1.8 1.11 1.42 1.12 0.83 0.89
2.0 1.23 1.56 1.22 0.91 0.88
2.3 1.40 1.78 1.36 1.01 0.87
2.6 1.56 1.98 1.48 1.10 0.86
3.2 1.87 2.38 1.70 1.27 0.85
4.0 2.26 2.88 1.95 1.45 0.82
33.7 2.0 1.56 1.99 2.51 1.49 1.12
2.3 1.78 2.27 2.81 1.67 1.11
2.6 1.99 2.54 3.09 1.84 1.10
3.2 2.41 3.07 3.60 2.14 1.08
4.0 2.93 3.73 4.19 2.49 1.06
4.5 3.24 4.13 451 2.68 1.05
424 2.3 2.27 2.90 5.85 2.76 1.42
2.6 2.55 3.25 6.46 3.05 1.41
3.2 3.09 3.94 7.62 3.59 1.39
3.6 3.44 4.39 8.33 3.93 1.38
4.0 3.79 4.83 8.90 4.24 1.36
5.0 4.61 5.87 10.45 4.93 1.33
5.4 4.93 6.34 11.38 5.36 1.32
48.3 2.3 2.61 3.32 8.80 3.64 1.63
2.6 2.93 3.73 9.77 4.05 1.62
2.9 3.25 4.14 10.70 4.43 1.61
3.2 3.56 4.53 11.59 4.80 1.60
3.6 3.97 5.05 12.69 5.25 1.59
4.0 437 5.57 13.77 5.70 1.57
4.9 5.24 6.64 15.99 6.63 1.55
5.0 5.34 6.80 16.15 6.69 1.54
5.6 5.90 7.51 17.41 7.21 1.52
5.9 6.16 7.86 18.20 7.54 1.52
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8T AT Hlere R SagEe] TET SYv  WFE w GRYAV e
Hie e

fere. foet. feretroma/. et ot et .
(1) (2) (3) ) (5) (6) (7
60.3 2.3 3.29 4.19 17.65 5.85 2.05
2.6 3.70 471 19.64 6.51 2.04

2.9 4.11 5.23 21.59 7.16 2.03

3.2 4.51 5.74 23.47 7.78 2.02

3.6 5.03 6.41 25.87 8.58 2.01

4.0 5.55 7.07 28.15 9.34 2.00

4.5 6.19 7.89 30.9 10.2 1.98

5.0 6.82 8.7 33.48 11.1 1.96

5.6 7.55 9.62 36.36 12.06 1.94

6.3 8.39 10.6 39.8 13.2 1.92

76.1 2.6 5.24 6.00 40.57 10.66 2.60
2.9 5.75 6.67 44.74 11.76 2.59

3.2 6.44 7.33 48.78 12.8 2.58

3.6 7.11 8.20 54.01 14.2 2.57

4.5 7.95 10.1 65.12 17.1 2.54

5.0 8.77 11.16 70.87 18.63 2.52

5.4 9.42 11.9 75.4 19.8 2.52

6.3 10.8 13.8 85.8 225 2.48

7.1 12.1 15.38 92.50 24.31 2.45

88.9 2.9 6.15 7.83 72.47 16.30 3.04
3.2 6.76 8.62 79.21 17.8 3.03

4.0 8.38 10.7 96.34 21.7 3.00

5.0 10.3 13.2 116.4 26.2 2.97

5.4 11.1 14.0 123.8 27.8 2.97

5.6 11.5 14.65 127.64 28.72 2.95

6.3 12.8 16.2 141.2 31.8 2.93

8.0 16.0 20.32 167.86 37.76 2.87

101.6 3.6 8.70 11.1 133.2 26.2 3.47
4.0 9.63 12.3 146.2 28.8 3.45

5.0 11.9 15.2 177.5 34.9 3.42

114.3 3.2 8.77 11.16 172.33 30.15 3.93
3.6 9.83 125 192.0 33.6 3.92

4.5 12.2 15.5 234.3 41.0 3.89

5.4 14.5 18.5 274.5 48.0 3.86

6.3 16.8 21.2 315.0 55.1 3.83

8.0 21.0 26.3 377.6 66.0 3.78

8.8 22.9 29.15 408.38 71.46 3.74

127.0 4.5 13.6 17.3 325.3 51.2 4.33
5.0 15.0 19.2 357.1 56.2 432

5.4 16.2 20.6 302.0 60.2 4.30

139.7 3.6 12.1 15.38 356.36 51.02 4.81
4.0 13.4 17.04 392.57 56.20 4.80

4.5 15.0 19.1 437.2 62.6 4.78

5.0 16.6 21.2 480.5 68.8 4.77

5.4 17.9 22.8 514.5 73.7 4.75

6.3 20.7 26.3 591.0 84.7 4.73

8.0 26.0 32.5 716.0 103.0 471

10.0 32.0 40.73 861.55 123.34 4.60
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8T AT Hlere R SagEe] TET YT HHH w1 GRYAV e
Hie e
fere. foet. feretroma/. . e’ g’ .
(1) (2) (3) ) (5) (6) (7
152.4 4.5 16.4 20.9 572.2 75.1 5.23
5.0 18.2 23.2 629.5 82.6 5.21
5.4 19.6 24.9 674.5 88.5 5.20
165.1 4.5 17.8 22.7 732.6 88.7 5.68
5.0 19.7 25.1 806.6 97.7 5.66
5.4 21.2 27.1 864.7 105.0 5.65
6.3 24.8 31.4 992.0 120.0 5.63
168.3 4.0 16.2 20.64 696.87 82.81 5.81
4.5 18.2 23.2 777.2 98.4 5.79
5.0 20.1 25.7 855.8 102 5.78
5.4 21.7 27.6 917.7 109 5.76
6.3 25.2 32.1 1053 125 5.73
7.1 28.2 35.94 1 169.66 139 5.70
8.0 31.6 39.7 1288 153 5.69
11.0 42.7 54.33 1 688.60 200.67 5.58
193.7 5.0 23.3 29.6 1320 136 6.67
5.4 25.1 31.9 1417 146 6.66
5.9 27.3 34.8 1536 159 6.64
6.3 29.1 37.0 1 600 165 6.60
8.0 36.6 46.3 2 004 207 6.57
219.1 4.5 23.8 30.32 1746.18 159.4 7.59
5.0 26.4 33.6 1928 176 7.57
5.6 29.5 37.6 2142 195 7.56
6.3 33.1 42.0 2 404 219 7.54
8.0 41.6 52.0 1940 268 7.52
125 63.7 81.09 434235 396.38 7.32
244.5 5.9 34.2 44.2 3 149 258 8.44
7.1 41.7 53.5 3776 308 8.42
8.0 46.1 50.4 4130 338 8.40
273.0 5.0 33.0 42.08 3779.25 276.87 9.48
6.3 41.4 52.5 4745 348 9.51
7.1 46.6 59.0 5290 388 9.48
10.0 64.9 82.6 7154 524 9.31
323.9 5.6 44.0 55.97 7094.44 438.06 11.3
7.1 55.5 70.4 8910 549 11.3
8.0 62.3 78.0 9 830 616 11.2
10.0 77.4 98 12 158 750 11.1
355.6 5.6 48.3 61.54 9 425.72 530.13 12.4
8.0 68.6 87.32 13 195.12 742.13 12.3
10.0 85.2 108.6 16 223 912 12.2
11.0 93.5 119.02 17 684.91 994.65 12.2
125 106.0 133.0 19 820 1115 12.2
406.4 6.3 62.2 79.15 15 841.84 779.62 14.2
8.8 86.3 109.86 21719.76 1 068.89 14.1
10.0 97.8 124.5 24 475 1204.5 14.0
12.5 121.0 153.0 30 020 1 475.0 14.0
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ANNEX B
(Clauses 1.1, 10 and 23.1.1)

DIMENSIONS AND DESIGN PROPERTIES OF STEEL TUBES

Outside Thickness Mass Area of Moment of Modulus of Radius of
Diameter Cross-Section Inertia Section Gyration
mm mm kg/m cm’ cm’ cm’ cm
ey @) 3) “) &) (6) @)
21.3 1.8 0.866 1.10 0.53 0.50 0.69

2.0 0.952 1.21 0.57 0.54 0.69
2.6 1.20 1.53 0.68 0.64 0.67
3.2 1.43 1.82 0.77 0.72 0.65
4.0 1.71 2.17 0.86 0.81 0.63
26.9 1.8 1.11 1.42 1.12 0.83 0.89
2.0 1.23 1.56 1.22 0.91 0.88
2.3 1.40 1.78 1.36 1.01 0.87
2.6 1.56 1.98 1.48 1.10 0.86
32 1.87 2.38 1.70 1.27 0.85
4.0 2.26 2.88 1.95 1.45 0.82
33.7 2.0 1.56 1.99 2.51 1.49 1.12
2.3 1.78 2.27 2.81 1.67 1.11
2.6 1.99 2.54 3.09 1.84 1.10
32 241 3.07 3.60 2.14 1.08
4.0 2.93 3.73 4.19 2.49 1.06
4.5 3.24 4.13 4.51 2.68 1.05
42.4 2.3 2.27 2.90 5.85 2.76 1.42
2.6 2.55 3.25 6.46 3.05 1.41
32 3.09 3.94 7.62 3.59 1.39
3.6 3.44 4.39 8.33 3.93 1.38
4.0 3.79 4.83 8.90 4.24 1.36
5.0 4.61 5.87 10.45 4.93 1.33
54 4.93 6.34 11.38 5.36 1.32
48.3 2.3 2.61 3.32 8.80 3.64 1.63
2.6 2.93 3.73 9.77 4.05 1.62
2.9 3.25 4.14 10.70 4.43 1.61
32 3.56 4.53 11.59 4.80 1.60
3.6 3.97 5.05 12.69 5.25 1.59
4.0 4.37 5.57 13.77 5.70 1.57
4.9 5.24 6.64 15.99 6.63 1.55
5.0 5.34 6.80 16.15 6.69 1.54
5.6 5.90 7.51 17.41 7.21 1.52
5.9 6.16 7.86 18.20 7.54 1.52
60.3 2.3 3.29 4.19 17.65 5.85 2.05
2.6 3.70 4.71 19.64 6.51 2.04
2.9 4.11 5.23 21.59 7.16 2.03
32 4.51 5.74 23.47 7.78 2.02
3.6 5.03 6.41 25.87 8.58 2.01
4.0 5.55 7.07 28.15 9.34 2.00
4.5 6.19 7.89 30.9 10.2 1.98
5.0 6.82 8.7 33.48 11.1 1.96
5.6 7.55 9.62 36.36 12.06 1.94
6.3 8.39 10.6 39.8 13.2 1.92
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Outside Thickness Mass Area of Moment of Modulus of Radius of
Diameter Cross-Section Inertia Section Gyration
mm mm kg/m cm’ cm’ cm’ cm
ey @) 3) “) &) (6) (N
76.1 2.6 5.24 6.00 40.57 10.66 2.60

2.9 5.75 6.67 44.74 11.76 2.59

32 6.44 7.33 48.78 12.8 2.58

3.6 7.11 8.20 54.01 14.2 2.57

4.5 7.95 10.1 65.12 17.1 2.54

5.0 8.77 11.16 70.87 18.63 2.52

54 9.42 11.9 75.4 19.8 2.52

6.3 10.8 13.8 85.8 22.5 2.48

7.1 12.1 15.38 92.50 24.31 2.45

88.9 2.9 6.15 7.83 72.47 16.30 3.04
32 6.76 8.62 79.21 17.8 3.03

4.0 8.38 10.7 96.34 21.7 3.00

5.0 10.3 13.2 116.4 26.2 2.97

54 11.1 14.0 123.8 27.8 2.97

5.6 11.5 14.65 127.64 28.72 2.95

6.3 12.8 16.2 141.2 31.8 2.93

8.0 16.0 20.32 167.86 37.76 2.87

101.6 3.6 8.70 11.1 133.2 26.2 3.47
4.0 9.63 12.3 146.2 28.8 3.45

5.0 11.9 15.2 177.5 34.9 342

114.3 32 8.77 11.16 172.33 30.15 3.93
3.6 9.83 12.5 192.0 33.6 3.92

4.5 12.2 15.5 234.3 41.0 3.89

54 14.5 18.5 274.5 48.0 3.86

6.3 16.8 21.2 315.0 55.1 3.83

8.0 21.0 26.3 371.6 66.0 3.78

8.8 229 29.15 408.38 71.46 3.74

127.0 4.5 13.6 17.3 325.3 51.2 4.33
5.0 15.0 19.2 357.1 56.2 4.32

54 16.2 20.6 302.0 60.2 4.30

139.7 3.6 12.1 15.38 356.36 51.02 4.81
4.0 13.4 17.04 392.57 56.20 4.80

4.5 15.0 19.1 437.2 62.6 4.78

5.0 16.6 21.2 480.5 68.8 4.77

54 17.9 22.8 514.5 73.7 4.75

6.3 20.7 26.3 591.0 84.7 4.73

8.0 26.0 32.5 716.0 103.0 4.71

10.0 32.0 40.73 861.55 123.34 4.60

152.4 4.5 16.4 20.9 572.2 75.1 5.23
5.0 18.2 23.2 629.5 82.6 5.21

54 19.6 24.9 674.5 88.5 5.20

165.1 4.5 17.8 22.7 732.6 88.7 5.68
5.0 19.7 25.1 806.6 97.7 5.66

54 21.2 27.1 864.7 105.0 5.65

6.3 24.8 31.4 992.0 120.0 5.63
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Outside Thickness Mass Area of Moment of Modulus of Radius of
Diameter Cross-Section Inertia Section Gyration
mm mm kg/m cm’ cm’ cm’ cm
ey @) 3) “) &) (6) (N
168.3 4.0 16.2 20.64 696.87 82.81 5.81

4.5 18.2 23.2 777.2 98.4 5.79
5.0 20.1 25.7 855.8 102 5.78
54 21.7 27.6 917.7 109 5.76
6.3 25.2 32.1 1053 125 5.73
7.1 28.2 35.94 1 169.66 139 5.70
8.0 31.6 39.7 1288 153 5.69
11.0 42.7 54.33 1 688.60 200.67 5.58
193.7 5.0 23.3 29.6 1320 136 6.67
54 25.1 31.9 1417 146 6.66
5.9 27.3 34.8 1536 159 6.64
6.3 29.1 37.0 1 600 165 6.60
8.0 36.6 46.3 2004 207 6.57
219.1 4.5 23.8 30.32 1746.18 159.4 7.59
5.0 26.4 33.6 1928 176 7.57
5.6 29.5 37.6 2142 195 7.56
6.3 33.1 42.0 2404 219 7.54
8.0 41.6 52.0 1940 268 7.52
12.5 63.7 81.09 4342.35 396.38 7.32
244.5 5.9 342 44.2 3149 258 8.44
7.1 41.7 53.5 3776 308 8.42
8.0 46.1 50.4 4130 338 8.40
273.0 5.0 33.0 42.08 3779.25 276.87 9.48
6.3 41.4 52.5 4745 348 9.51
7.1 46.6 59.0 5290 388 9.48
10.0 64.9 82.6 7154 524 9.31
323.9 5.6 44.0 55.97 7 094.44 438.06 11.3
7.1 55.5 70.4 8910 549 11.3
8.0 62.3 78.0 9 830 616 11.2
10.0 77.4 98 12 158 750 11.1
355.6 5.6 48.3 61.54 9425.72 530.13 12.4
8.0 68.6 87.32 13 195.12 742.13 12.3
10.0 85.2 108.6 16 223 912 12.2
11.0 93.5 119.02 17 684.91 994.65 12.2
12.5 106.0 133.0 19 820 1115 12.2
406.4 6.3 62.2 79.15 15 841.84 779.62 14.2
8.8 86.3 109.86 21719.76 1 068.89 14.1
10.0 97.8 124.5 24 475 1204.5 14.0
12.5 121.0 153.0 30020 1475.0 14.0

fraem o foag =+t feafd o 59 A9® &1 ST e & 9= B

In case of dispute in interpretation, English version of this standard shall be authentic.
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(Continued from second cover)

f) Tolerances on thickness of tubes above 152.4 and upto 168.3 mm and those of the above 168.3 mm
outside diameter have been included; and

g) Testrequirements for distance between paltens in flattening test modified.
This standard is intended to cover the requirements for such steel tubes which do not require pressure testing.
In the formulation of this standard, assistance has been derived from the following publications:

ISO 4200 : 1991 ‘Plain end steel tubes, welded and seamless — General tables of dimensions and masses per
unit length’, issued by the International Organization for Standardization

BS 1775 :1964 “Steel tubes for mechanical, structural and general engineering purposes’, issued by the British
Standards Institution

This standard contains clauses, which require the purchaser to supply certain technical information at the time of
enquiry or placing orders. The relevant clauses have been listed in Annex A.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off
value should be the same as that of the specified value in this standard.
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